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Children playing in front of Hamersley Iron
housing in Tom Price, Western Australia, 1974
[Wolfgang Sievers, courtesy National Library of
Australia Wa.pic-vn 3308495-v].

John Glenn: Just to my right I can see a big pattern of lights, apparently right on the coast.
NASA: Roger...that is Perth and Rockingham that you are seeing.
John Glenn: The lights show up very well and thank everyone for turning them on.

Face of the Earth.™
[ArcScience Simulations. c. 2008.]
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Unlike the light-footed nomad
who ranged across the landscape
attuned to its flux and flow, cities,
because they are fixed in one
place, must bring everything
unto themselves.
Ever since the first villages clustered around rudimentary farmland in Mesopotamian
floodplains, settled people have struggled to draw sustenance from their surrounding
landscape. With some food in storage, the ancient city temporarily freed itself from nature’s
cycles and incubated larger numbers of people than the surrounding ecosystem would
otherwise (nomadically) have sustained. Because the city then invariably exhausts its
surrounding land it must, if it is to survive, spread further afield. The ever-expanding city
must trade what it has in surplus for what it doesn’t. Collectively, cities thus form a network
of interdependence and antagonism, a web that now covers the whole planet. In order to
survive, the city has literally had to go to the ends of the earth. The city has become the
world. This sketch of the problem of settlement is borne out to this day as Perth exhausts
its hinterland to produce crops, some of which are exported back to sustain populations in
the Middle East, the very landscapes where the first cities began. Now that there is no more
new territory from which to replenish its stocks, the world-city must, for the first time in its
history, try to creatively adapt to its environmental limits.
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The city of Perth in its regional landscape context.
Landsat imagery provided by the ACRS at Geoscience Australia, and digitally
enhanced by Landgate (Western Australian land information authority).

Perth’s current population of circa 1.5 million is
predicted to more than double by 2050.
To accommodate this influx we need to build at

least 700,000 homes. More than housing, the city’s
entire infrastructure will have to double. What was
built in 179 years will need to be reproduced in 40.
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Richard Weller and David Hedgcock

A Note on Structure and Content
This book documents two years of work by a team of researchers based at The University
of Western Australia Landscape Architecture program, funded by the Australian Research
Council. The project concerns the creation of different scenarios for the future of Perth’s urban
form. Although the city of Perth is the central subject, the methods and ideas you will find in
this book could be applied and adjusted to suit any city experiencing rapid growth.
While based on empirical data, the work documented here is also speculative. It’s
what is called research by design: when creative processes are used in tandem with
more conventional research practices. The product is a form of ‘landscape urbanism’, an
emerging international school of thought that argues for shaping cities with greater regard
for their landscape conditions. Landscape urbanism suggests a form of urbanity that
respects the constraints of the landscape’s ecology but also seeks out opportunities for
development, which draws inspiration from that landscape.
The book’s structure and content follows the process of the research. We begin by
situating Perth in its historical context then survey its physical and cultural conditions.
We then map Perth’s landscape systems so as to find any constraints and opportunities
for growth. These constraints and opportunities in turn help define and generate a range
of scenarios for the large-scale development of the city into the future. These scenarios
embody Australian Bureau of Statistics’ projections that Perth’s population will at least
double in the next four decades. The scenarios objectively manifest this projection
in horizontal and vertical forms of urban growth. The scenarios are all set against the
benchmark of the status quo: what is referred to in the book as Business as Usual. The
practice of Business as Usual is documented by a visual essay, The Cutting Edge. When
discussing Business as Usual we reflect on the difficulties of innovation at the level of
conventional development by visiting two exemplary projects: one in far-flung suburbia,
Wungong Urban Water; and the second in the city centre, the New Perth Waterfront. As a
complement to the otherwise very large-scale scenarios, toward the end of the book we
also zoom in to look at housing and offer some examples of innovative work being done
by Perth’s best architects.
While this research process can be traced linearly through the book, it is not the only
route one can take. The book is intended as a resource, something that can be dipped
into at different points and at different times by anyone interested or directly involved in
making the city.
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PREFACE

News from Nowhere
Perth first registered in international media in 1962 by turning on its lights to illuminate the
South-Western coast of Australia for astronaut John Glenn orbiting the earth in Friendship 7. As
chronicled in Tom Wolfe’s The Right Stuff, the luminous outline of Perth’s growing urban bounds
afforded the astronaut a moment of terrestrial orientation during an otherwise disorienting
series of short days and nights in orbit. With the publication of Boomtown 2050, the outline
of Perth’s urban agglomeration once again affords international audiences a momentary
sense of self-recognition amid the disorientation and dross of contemporary urbanisation.
Regardless of its distance from the conditions for urbanisation in other parts of the globe,
Perth, as described here, is both legible to local readers while illuminating the conditions for
urban form internationally.
Perth’s singularity and remoteness make it an unlikely indicator of tendencies and
trends evident elsewhere. Perth is closer to the urban populations of Indonesia and Malaysia
than to the eastern Australian metropolises of Sydney or Melbourne. Even the city’s own
website describes Perth, with no small pride, as the most remote urban centre in the world.
Notwithstanding the contradictions of such a depiction, Perth has consciously constructed an
image of itself as a city at the edge of the urbanised world, at once remote from and insulated
from the natural and cultural references representing ersatz urban form in the western world.
Self-consciously constructed distance aside, the Perth carefully described in this publication
by Richard Weller and his colleagues at the University of Western Australia emerges as an
uncannily reliable reflection of urban conditions internationally.
In spite of the historical and cultural conditions specific to Perth’s history and future
delineated in Boomtown 2050, contemporary Perth demonstrates an accelerated aggregation
of the ecological eclipse and territorial tendencies of cities across the globe. The city is growing at
a pace that merits comparison with its Asian contemporaries and easily outpaces the American
equivalents of Las Vegas and the like. Perth’s growth predictably outpaces the sustainability
of its considerable natural resources, and long ago outstripped the regional supply of fresh
water. Despite this lack of sustainability, even the most cautious projections suggest the city will
continue to explode with immigrant population over the coming decades.
In the context of the city’s ongoing unsustainable growth the publication of Boomtown
2050, and the research it assembles, offers a timely and authoritative account of the
numerous questions facing Perth’s residents at the intersection of environmental affordance,
urban form and public policy. Beyond those local concerns, the publication offers international
audiences a compelling image of the use of design as a form of urban research. Weller’s
text, photographs, drawings, diagrams and design proposals construct an impressive array of
empirical research into the conditions of the contemporary city and the disciplines that aspire
to describe it. In doing so, the publication promises to once again use the illuminated outline
of Perth’s urban extremities to shed light on the decidedly global conditions for remote urban
populations. It should be required reading for students of the city worldwide.
Charles Waldheim
xiii
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To build this tower a village had to be removed – an allegory for tradition that always
stands in the way of what we optimistically still refer to as ‘progress’. Upon realising that
his creative powers were also destructive, Faust experienced anxiety then guilt and regret.
Regardless, Mephistopheles spurs Faust onward, exhorting him not to look back. Exhorting
him to be modern! And so it goes: the infinitely creative force of modernity is coupled
with, and seems impossible without, its counterpart – destruction. Since Goethe penned
the tale of Faust in 1806 there have been just over 200 years of such progress and the
destruction of the world has burgeoned; so much so that the very atmosphere into which
Faust’s tower would soar, the clear air through which he would see to infinity is itself now
polluted by our actions. As a consequence ‘our’ world now heats up, the icecaps melt and
the oceans rise. The waters of life now lap corrosively at the base of the Faustian tower.
Many of the images in this book are views from somewhere within that allegorical tower.
But they are not about the infinite, rather, they suggest that the city cannot just violently
progress, it must now creatively adapt to its limits.
History has shown that cities are very adaptable. Some cities have a record of settlement
for over 2000 years as generations of settlers have moved in, rebuilt and expanded the
urban fabric to meet the emerging demands of such factors as defence, production and
cultural expression. Cities have demonstrated a tremendous responsiveness to social,
economic and environmental imperatives. For all its contemporary ills, the city still
engages the senses, motivates the individual and generates new lives and lifestyles at an
ever-increasing rate. Cities are living monuments to a long history.
Perth has only a short history – less than 200 years – but in that time it has grown from
a pioneer outpost to a modern metropolis. It has adapted to revolutions in production,
employment, transport and technology. The comfortable suburban environment that Perth
has become now faces the prospect of radical change. In a booming economy, predicted
to last for decades, populations are now queuing up to call Perth home. We could just go
on producing more of the same form of suburbia that we currently enjoy but questions
of the availability of cheap oil, food and water, and changing lifestyles, suggest that
alternative forms of urbanism need to be explored.
This book is about recognising, documenting and addressing future urban change in
Perth and challenging us all to think about the future impact of this growth on the character
of the city. The various development scenarios we present in this book are intended as
Perth’s original sub-division, 1839 [Courtesy State Library of Western
Australia, Battye Library: rare map 24 1. 12].
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realistic development options but more than anything they are intended to incite more
creative debate about what Perth might become by 2050. The time is right for Perth to
discuss and plan its future. Indeed it has the luxury to do so: unlike many others in the world
this city is not yet out of control. Perth has a strong planning tradition and a well-organised
planning administration, but in order to fulsomely debate its future the community requires
clear and compelling visions of alternatives to conventional suburban sprawl.
The early European agricultural settlement of the Swan Coastal Plain was not a success;
however, important lessons were learnt through the bitter experience of failure. Early
exploration sought out the less-sandy soils of the Pinjarra Plain, Swan Valley and ultimately
the ancient clays of the escarpment and beyond. The agricultural settlers quickly left the
sand plain to the artisans, administrators and entrepreneurs, who would form the kernel of
urban settlement that in later years was to grow into the Perth Metropolitan Region.
The scattered, dispersed and predominantly rural settlement of the Swan Coastal Plain
finally gave way to more distinctively urban characteristics with the discovery of gold in the
distant regional areas of the colony in the 1890s. The early centres of Fremantle, Perth
and Guildford were vital as a conduit to the Goldfields for the thousands of prospectors
and miners that descended on the fledgling colony.1 In the 10 years between 1891 and
1901, the population in Perth grew from 16,000 to 61,000.2 The increasing population
quickly led to the overcrowding of existing residential accommodation. When development
reached capacity, squatter colonies (mainly tent cities) sprung up on the outskirts of
existing settlements in areas like East Fremantle and Subiaco.3 In these overcrowded and
transient environments disease spread rapidly. Water-borne diseases such as typhoid
and cholera were an ever-present threat given the lack of fresh water and the inadequate
provision for sewerage disposal.4 In such an environment the landscape was less of an
inspiration as it was a constant reminder of the harsh and alien conditions of a newly
settled continent.
The lure of gold brought more than adventure-seekers to the colony. It also brought
genuine wealth. The state treasury that had struggled for so long to meet its debts to
the United Kingdom was rewarded with the royalties that flowed from the discovery
and exploitation of the colony’s resources. Public works could now be planned and
implemented. From 1890 to 1900 ports, roads, bridges and water-supply provision were
all built in a huge expansion of public infrastructure that was to have a major impact on
lives and lifestyles in the region.5

Canning Road, Bicton [courtesy State Library
of Western Australia, Battye Library, 10539P].
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While so much of the early settlement took on the bush as a natural frontier to be conquered,
the emergent city parks at least paid due homage to the role of nature as an antidote to
the overcrowded slum housing that had begun to dominate the city. The obvious enjoyment
of the parks as centres of recreation kept the seeds of a landscape tradition alive among
Perth’s populace. It was this tradition that was ultimately to infuse the suburbs with a sense
of landscape, if not a sense of place.
The landscape setting of early suburbia is a classic tale of pioneering. The bush was
the background to this setting and it was never far away. But in the houses and gardens
the quest for order, permanence, regularity and uniformity prevailed. Beginning with the
front garden the residents imposed their Anglo-Saxon will and values on the landscape
transforming it totally into an image of their making. While the back garden took longer to
succumb to such ministrations, the potential and possibilities had been revealed and as
the century unfolded so too did the landscape of suburbia.
Suburban growth away from the increasingly congested centres of Fremantle and
Perth became a viable option with the introduction of suburban railways, beginning
in 1881 and followed shortly after by the introduction of trams.6 This public transport
infrastructure allowed families to live away from the crowded and increasingly unhealthy
city centres, yet maintain a link to their employment and service opportunities. With none
of the constraints of walkability, suburban life spread the urban region beyond its narrow
confines and created the next generation of pioneers. These pioneers faced the same
challenges as the early settlers that went before them: the heat, the sand, the isolation
and the omnipresent bush.
Early suburban development was largely uncontrolled, and houses and even suburbs
developed around Perth and Fremantle in an almost random distribution. Many lots put up for
sale were slow to be developed. Others were never sold and many more were left in the hands
of speculative purchasers who had no development intentions.7 The subdividers of this early
suburban land had few responsibilities to their future residents. There was no requirement
to build roads or provide any services. The acquisition of a suburban lot invariably gave the
purchaser a pegged area of largely undisturbed bushland fronting an unmade road reserve
that could be some distance from the nearest suburban service centres. However, the lack of
services did secure two important characteristics of these early suburbs: the land was both
cheap and plentiful. In addition, some of the much derided natural conditions of the land
began to be turned to the advantage of the suburban pioneers.

Maylands backyards, 1920s [courtesy State Library
of Western Australia, Battye Library, 001738D].
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With no reticulated water available, residents were vulnerable to summer drought but
over most of the Perth region the groundwater system provided ready access to a reliable,
if not exactly palatable, supply of water. Wells were dug and windmills were constructed
to draw the water to the surface. The lack of sewerage was also overcome by making use
of that much maligned natural characteristic of the coastal plain: sand. Sand proved to
be an excellent filter for the septic tanks that were developed to treat domestic waste.
While this form of self-sufficient infrastructure provided significant independence for the
new suburban resident it also carried a significant health threat: the potential pollution of
a resident’s water source from their own sewage. By the turn of the century it was known
that such pollution was the cause of a number of debilitating and often deadly diseases
such as dysentery and typhoid.8 The solution required water extraction to be isolated from
sewerage disposal and authorities began insisting on minimum lot sizes to ensure that
adequate separation could be achieved. The recommended standard of the day was a
quarter of an acre (1,012 m2).9
It was the combination of the natural bush setting, the absence of developed roads,
reticulated water, sewerage and electricity services, and the large quarter-acre blocks
that gave the early suburbs their enduring qualities of space, nature and independence.
Certainly the lot sizes were considerably larger than the mainly modest houses required
by the early suburban settlers. Large backyards were typical and their functional qualities
suited the developing character of suburban pioneers. The remaining trees on the lots
were used for fuel to heat the home, to cook and to boil the water for the weekly wash.
There was plenty of space for waste to be burnt and buried and a range of livestock such
as horses, goats and even cows could be suitably accommodated to serve a range of
important functions for the residents.10 As John Freeland explains ‘the often extensive
backyards were more likely to be utilitarian with vegetable plots, poultry runs, workshops,
wood sheds, fruit trees and the essential clothes lines’.11 With the backyards of suburban
lots devoted to the functional necessities of suburban life the frontage of the lots could be
developed for more aesthetic purposes.
While there was such a strong spirit of independence in these early suburbs, communal
life was not slow to evolve. Early settlers banded together to lobby the state government for
the provision of services and when this was resisted they applied, via petition, to establish
Road Boards (the earliest form of local government) with the authority to levy rates on
householders to provide for the basic services that the subdividers had neglected to
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provide.12 The road became an important symbol for the suburbs. Local rates paid for their
construction, local labour was used to clear and grade the reserves but most importantly
they became the environment in which people traversed, met their neighbours and ultimately
they became the shared public space of local community. Roads provided the window onto
other people’s lifestyles and the residents were aware that judgements were being formed
on the public face that their houses and gardens presented to the street.
While the rear of houses were characterised by the location of ‘lean-to’ kitchens,
laundries and toilets opening on to a yard that supported so many of their functions, the
frontages of houses provided a very direct contrast. The design of early 20th Century houses
(and indeed many other buildings) had long understood the importance of façade.13 It
was on the front elevation of housing that poorly laid brickwork was disguised by tuckpointing. It was the front verandah that displayed the intricate carpentry required for
laddering and spindling. Front windows and doors used leadlights as a form of decoration
and entrances were corbelled and coined to embellish their significance. These treatments
are all indicative of the importance of ‘appearances’ for the early suburban dwellers and
their front gardens evolved to complement the values they espoused in their buildings. As
Robert Freestone puts it ‘The front yard was both a zone of display and a social contract,
a semi public space of neatness encoding a statement about individual personality in the
context of community’.14
If the front garden was to reveal something of the values of the occupants, the reading
of its development sees two distinct but related themes emerge. Firstly, there was a clear
reaction against the palette of the surrounding natural bushland with order, uniformity and
colour being espoused in garden plans; and secondly, there was the enduring nostalgia
for the plants of the ‘mother country’. By the end of the 19th Century the hose and the
lawnmower had been invented and Australian suburbia seized on their possibilities.15 The
most obvious outcome was the flat, square-trimmed lawn. These lawns dominated front
gardens forming a tradition that is as dominant today as it was 100 years ago. It covered
the hot, dry and dusty sand on which the suburbs were built and provided a clear contrast
to the surrounding bushland.16 While lawns also provided a very functional surface for a
range of recreation activities this did not fit with the evolving role of the front garden. These
gardens were to be seen and admired. They were rarely ‘used’.
There was great pride in presentation and despite the summer heat, shade trees were
rarely planted in front gardens. Such planting would have hidden the house from the street

and that was the antithesis of what the façade treatments were all about. Although front
fences were rare, where they did exist they were low and permeable with open pickets and
wire mesh being the favoured materials.
Town planning legislation was introduced into Western Australia in 1928 and one of the
first powers to be used was the control over the subdivision of land. The newly established
Town Planning Board quickly set about imposing controls over the development industry.
Over a relatively short period, control over the construction of streets, the provision of
services and the staging of development were introduced.17 New suburbs were now
required to connect to the developing mains water and sewerage systems. Gas and
electricity were also being provided and the road system was beginning to respond to
the emerging needs of public and private transport. Suburbs began to be designed rather
than just subdivided and parks and other amenities became enmeshed into the tapestry
of these new communities.
With suitable infrastructure service provision the size of lots could be reduced and the
quarter-acre block that had so typified development in the first half of the century began to
be reduced. No longer was there the need for septic tanks, wells, firewood and rubbish pits.
Lot sizes reduced steadily in the post-war period, initially to 800 m² and down to 600 m²
by the 1960s. Serviced land was more valuable and as the cost of land increased so too
did the pressure to reduce lot sizes.
The planning of suburbs also introduced more rigid controls over the siting of houses on
lots. Front, rear and side setbacks were standard local government controls and with these
setbacks so the distribution of space between front and rear gardens became more codified
and uniform. The large imposing front gardens were institutionalised in the application of
planning standards and 7.6 m (25 feet) front setbacks were common right up until the
1970s.18 The staging of subdivision approval to improve the balance between lots being
created and homes being built upon them saw the emergence of a clearer development
front and the pattern of isolated houses in bush settings rapidly disappeared.
But probably of most significance to the relationship between suburban development
and its natural landscape setting was the introduction of land clearing and re-contouring
as a prelude to development. Suburbs developed in the first half of the 20th Century are
distinguished by the retention of their natural contours and characteristics. The often
erratic undulations of the coastal plain sand dunes dominate the suburban landscape
particularly in the younger dune areas closer to the coast. In this environment, house lots

Municipal Gardens, Subiaco
[courtesy John Viska].
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were often sloped with marked falls between the front and rear of lots and, in seeking a
flat building surface, limestone foundations were built to accommodate the contours.19
This elevation of the house above the ground level clearly differentiated residences from
their natural surrounds but so too, as the setting evolved, did it physically separate the
house from its emergent yard and garden.
While the elevated sandy soils of the coastal plain have never been a major impediment
to development, their lower-lying swampy swales did constrain the consistent spread of
suburbia. Some swamps and wetlands were filled and drained but this was an expensive
exercise in a period where there was limited mechanisation in the development industry.
With the advent of heavy earth-moving machinery in the post–World War II period the
natural contours were no match for the grader’s blade. The more dramatic dunes and
swales were quickly transformed into lower-lying undulating contours and the prerequisite
for such re-contouring was the clear-felling of the remaining bushland. The natural
landscape was re-engineered into a new environmental reality. What greeted the post-war
suburban pioneer was not the omnipresent bushland but the flat, featureless sandpit
of the suburban frontier. Any semblance of the natural palette had disappeared and an
empty canvas awaited the suburban dreams that were forming (and being formed) in the
minds of future residents.
Robin Boyd famously described such development as the Australian ugliness
‘condemning the small mindedness that he perceived as leading not only to the destruction
of the landscape but also to the creation of inappropriate gardens. In his view little of
significance could come from such a suburban wasteland’.20 But such a view reflects
some of the elitism and arrogance of the Modern movement that was to succumb to the
power of the vernacular in the seed change years of the 1960s. Herbert Gans referred to
this distinction as the difference between ‘creator orientation’ and ‘user orientation’. John
Fiske also noted that the different perspectives involved in viewing culture were either
‘mass produced’ or ‘popularly fashioned’.21
The 1960s was a period of growing economic prosperity. New waves of migrants
arrived in Western Australia chasing the dreams of family lifestyles and home ownership
in spacious suburbs that were in clear contrast to the economic, social and physical
conditions they left behind in the congested cities and regions of Europe. At the same
time established post-war Perth families began to raise their expectations regarding their
lifestyles in the suburbs.

The growth of Perth from 1835–2006 including a
2050 projection if the city continues to sprawl.
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The Perth Metropolitan Region Scheme

In the public domain the development of parks and open spaces was equally
destructive on the natural environment. The planning system had ensured adequate land
was being set aside for recreation outside of individual homes and by the end of the
1950s all developers were having to cede to the Crown 10% of their development area for
the purposes of public recreation.22 This provided extensive areas of undeveloped land but
as this land transferred to local government control the great majority of the space was
cleared, graded and turfed to accommodate the perceived need for organised sporting
activities. Although the surveys of the day identified less than 5% of the population
being involved in such activity, it consumed over 80% of the public land set aside for
recreation.23 There was no relief to the prevailing anthropomorphic character of suburbia
in its local open spaces. However, the concept of regional open space, developed in the
work of Stephenson and Hepburn in 1955, provided a precursor to the changing attitudes
towards bush protection that was to dominate the latter part of the century.
The Stephenson and Hepburn plan for the metropolitan region proposed that larger areas
of regional open space be set aside for conservation and recreation purposes. These tracts of
land – such as the escarpment, wetlands, and river and ocean foreshores – were identified as
an important public resource that required government resumption and management to secure
their natural qualities. They proposed a system of regional taxation on landowners in the Perth
Metropolitan Region to fund the acquisition of these spaces.24 By the 1960s Perth had a
statutory region plan – the Metropolitan Region Scheme – that identified the location of these
‘parks and recreation reserves, and the Metropolitan Improvement Tax, which, although scaled
back from its original conception, provided a consistent revenue flow to fund the acquisition of
regional open space. Singleton noted that the major contribution of these planning initiatives
was ‘the beginning of a system of regional parklands in which many of the best natural attributes
of the region are now represented’.25 Over the years the protection and enhancement of these
spaces not only ensured that the natural setting of the coastal plan was preserved, albeit in a
rather modified and scattered form, but it also elevated the status of bushland as areas to be
enjoyed and embraced rather than feared and reviled, a sentiment that had been so pervasive
for much of the century. This appreciation of the city’s natural setting bodes well for a city that,
in the 21st Century, will have to preserve and also reconstruct its local ecology.
Like most North American and Australian cities, Perth is now predominantly a flatland
of free-standing suburban homes and their related infrastructure. In a word, sprawl. At an
average density of six homes per hectare Perth is now one of the most sprawled (or should
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we say spacious) cities on earth. From top to bottom the city is now over 120 kilometres
long and it covers 100,000 hectares. Roads are the warp and weft that hold this thin
carpet of urbanism together. Naturally then, Perth has the fourth highest car ownership
ratio in the world. In its current form, Perth can function only so long as we have cars or
some kind of individual people movers that run on cheap, abundant energy. In the future,
however, there is no guarantee that this will be the case.
Because our city is designed to suit cars, when viewed from the street the dominant
element in most homes is now the double garage and a much reduced front lawn. Small
versions of 18th Century English aristocratic estates from which the dream of suburbia
stems, those front lawns and their attendant ornamental plants depend on water and
fertiliser to sustain their image. But the Swan River, if it is to survive as an ecosystem, can’t
take more of the phosphate we liberally apply to our lawns or the agricultural landscapes
of the hinterland which in part stock our supermarkets with the paradisiacal illusion that
we can eat whatever we want, whenever we want. Despite severe water shortages, Western
Australians use 12 times more water than the global average. Any new forms of urbanism
will need to harvest and recycle water.
Since 1950 front and back yards in suburbia have become smaller and houses
have become bigger. Although 24% of Perth’s homes are occupied by individuals, they
are generally designed and built to house families. The average price of such a house
is $446,000, and to sustain an individual (ecological footprint) in such housing now
takes 14.5 hectares of land, seven times the world average. Western Australians, Saudi
Arabians and Singaporeans share the increasingly dishonorable status of being the most
unsustainable people on the planet.
Perth’s weighty ecological footprint is exacerbated by the city’s isolation. Perth’s
economy is based on the extraction and exportation of minerals and natural gas in
exchange for which it imports most of the things its citizens need and desire. Very little
of what constitutes the average Perth lifestyle is made locally. Whilst information now
transcends distance and is relatively cheap to move, the stuff of the material world is
not. So long as commodity prices are high and global networks of exchange are well
oiled, Perth transcends its local environmental and economic limitations and remains a
highly affluent (and conservative) society. Whilst its isolation might help defend against
microbes and missiles, because Perth is so dependent upon networks of exchange over
vast distances it is, like a spider in a web, highly vulnerable to any perturbations in the
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Contemporary Western Australian suburban housing. ‘The Ultimo’,
Dale Alcock Homes [Joel Barbitta, D’Max].
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global system. Isolation in this sense is not so much a geographic form of security as a
potential 21st Century liability. Accordingly, Perth will need to shock-proof itself against
global perturbations by not only developing economies of greater diversity and depth but
by creatively adapting the city to its landscape and creating more sophisticated and selfsufficient infrastructure.
Perth is also increasingly self-conscious about creating a vibrant urbane culture so as
to attract and retain the sorts of people Richard Florida refers to as ‘creatives’.26 Perth, a
‘get rich quick’ mining town and the world’s most isolated city, is not noted for its creativity.
Because of looming ecological limitations on the one hand and a rapidly growing economy
and population on the other, that will have to change.
In synchronisation with its environmental and technological limitations, Perth’s population
might one day reach a plateau, but since its founding in 1829, fuelled by periodic mineral
booms, it has grown more or less continuously. When we began this research the Australian
Bureau of Statistics (ABS) predicted that Perth’s population of circa 1.5 million would
double to reach three million by the year 2050.27 To accommodate the projected 2050
population increase, 651,078 new free-standing homes (based on 2.3 people per dwelling)
or 788,147 apartments (based on 1.9 people per dwelling) will need to be built. Pending
land availability, the housing industry in Perth says it can build 20,000 homes per annum so
in terms of sheer numbers it is do-able. But housing is one thing: the infrastructure needed
to sustain such vast residential landscapes is quite another. It stands to reason that if the
population of the city doubles then the entire infrastructure of the city will also have to
double. Everything that was built in 179 years will need to be reproduced in the next 40.
This book is not about whether the predicted increase in population is right or wrong,
rather, this book is about how that increased population should be housed in new urban
form. Even if, for some reason, Perth never becomes a city of three million people surely
it is still worthwhile to consider ways the city could develop – if only to reflect back
on its current suburban homogeneity, a form of urbanism many believe to be already
unsustainable. The last time the population doubled (1970–2000) it gave rise to Perth’s
vast northern suburbs. Should we simply recreate that form of urbanism in the next 40
years, only this time southwards where land is readily available?
When we began modelling the urban design scenarios described in this book around
the highest ABS figure of a 2050 population of three million people, some thought we
were being dramatic. Now, at the time of this book going to press, the ABS has issued

Perth’s major trade links.
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new figures suggesting that Perth’s population could far exceed three million people
by 2050. The doubling of the population with which we began this research is now the
most conservative of the ABS projections for Perth. The highest projection is a total
population of 4.2 million by the year 2056. While this figure far exceeds the number
around which we began our modelling, the outcomes of our research meet this new figure
in two ways. Firstly, through a process of mapping Perth’s regional landscape we have
identified 118,000 hectares of land suitable for suburban development. This is more than
enough land to accommodate an additional 2.7 million people living in conventional
low-density suburbia should Perth decide to continue sprawling. Secondly, assuming that
such a Business as Usual model of development is inappropriate for the 21st Century,
then it is equally possible to accommodate the latest predicted population increase with
a combination of the other scenarios we offer. If one were to literally construct all the
scenarios that we present in this book, then Perth would be a city of even more than the
ABS’s highest prediction of 4.2 million people. However, simply accommodating such
numbers is not the only issue. The urban form of that accommodation and the quality of
life it generates is what ultimately matters.
As in so many cities experiencing growth, the fundamental question for Perth now is:
to sprawl or not to sprawl? The international sprawl debates are intense and often split
sharply down the middle. Those debates go something like this. The case against sprawl
is that it is flab to what should otherwise be a taut body. Sprawl is wasteful because it
is destructive of agricultural land and precious habitat. Its non-porous surfaces increase
run-off that damages waterways, and its free-standing homes are inefficient with regard to
energy and infrastructural costs. Sprawl is car-dependent with increasingly long commutes
that, in turn, add to the problem of global warming. Sprawl leads to social problems
because it isolates people in a landscape of homogeneity. Sprawl is thought to lack
culture and community because it lacks density and a sense of place. And finally, sprawl
is ugly and people only buy into it because they have no other choice.
The case for sprawl is politically supported by economic liberalism and a suspicion
of any regulatory planning that inhibits individual rights vested in land. Additionally, if one
accepts conventional economic modelling, sprawl is cheap to build and thus enables
people to enter the real estate market. Sprawl-scape is an economic powerhouse and to
oppose this on either environmental or aesthetic grounds is elitist. Further, it is argued that
new suburbs are safe. Replete with generous open spaces and new schools, suburbia is
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Sprawl has nearly wrecked
the human habitat of north
america and most of it is
depressingly brutal, unhealthy
and spiritually degrading.
James Howard Kunstler

in its immense complexity
and constant change the city
is the grandest and most
marvellous work of mankind.
Robert Bruegmann
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thought to be a better place than dense urban neighbourhoods for raising children. The
suburbs lack congestion and despite their increasing distance from the CBD, people like
driving. And in any case, are not both cars and homes becoming more energy efficient
and isn’t the government creating new basins of local employment and amenity in the new
suburbs? Finally, a free-standing home and a garden is the quintessence of the Australian
way of life – it’s what people want and they don’t think it’s ugly.
These stark arguments for and against sprawl are reinforced by the language used. For
example, Adam Rome, Professor of History at Pennsylvania State University, speaks of land
that is ‘lost’ to development28 and Frederick Steiner, Professor of Landscape Architecture
at the University of Texas, refers to 365 acres of land being ‘consumed’ by sprawl in
North America every hour.29 On the other hand Robert Bruegmann, Professor of Urban
Planning at the University of Illinois, complains that even to say sprawl ‘consumes’ land
is prejudicial.30 The author and ardent sprawl critic James Kunstler says that sprawl ‘has
nearly wrecked the human habitat of North America’, and most of it is ‘depressingly brutal,
unhealthy and spiritually degrading’.31 Yet, as he flies out of Los Angeles, Bruegmann
extolls the contemporary city as ‘the grandest and most marvellous work of mankind’.32
Perth’s current planning policy, known as ‘Network City’, purports to be an alternative
to piecemeal suburban sprawl. Fundamentally, Network City is not a masterplan but a
set of principles which, through an emphasis on Peter Calthorpe’s celebrated notion of
Transit Oriented Developments (TODs), aim to limit sprawl.33 Network City’s authors, the
Western Australian Planning Commission (WAPC), envisage Perth becoming a polycentric
city whereby infill development will create higher-density enclaves clustered around
approximately 120 nodes (sites such as shopping centres, train stations, campuses and
medical facilities) within the existing suburban fabric of the city.34
Although Network City is widely recognised as a good set of principles, it has some
problems. Firstly, predicated on the city reaching a population of 2.2 million (an extra
375,000 free-standing dwellings) in the year 2031, Network City is a relatively shortsighted document. Secondly, of the 375,000 homes that will need to built to house
the predicted 2031 population, Network City recommends that 60% be built within the
existing city limits, and 40% (150,000 homes) be assigned to peri-urban (greenfield)
land. And yet, according to our calculations there is in the Perth Metropolitan Region
currently 23,000 ha of land already committed for suburbanisation and this land alone
could accommodate 276,000 free-standing homes at orthodox low density.35 Thirdly,

40
introduction

current zoning
Existing urban and suburban (100,000 ha)
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and threatened biodiversity.

Network City’s emphasis on polycentricism is problematic because many of the 120
nodes or ‘activity centres’ it has identified for increased density are currently unattractive
to consumers. This is because they are typically places within the existing suburban fabric
of the city that have been built primarily as service nodes for cars, not people. Such
activity centres, if they are to become the epicentres of thriving and relatively dense
residential development, will require substantial reconstruction to make them attractive
civic spaces. Such reconstruction in turn drives up costs for infill development making it
potentially unaffordable relative to greenfield suburban development with which it must
directly compete.
The final concern we have with the government’s Network City document is that it is just
words. Network City offers the public no plans or images of the urbanism it recommends.
Because it has no clear imagery, Network City has failed to gain traction in the public
imagination and there seems to be considerable confusion amongst both professionals
and the public as to how any of its words will be translated into form.36
Our research, as documented in this book, is to be understood as a supplement, not
an alternative to Network City. Network City is one good scenario for the future of the city
and we offer others. To do this our approach tries to overcome the limitations we have
identified with Network City in three ways. Firstly, our development scenarios are based on
2050, not 2031, population projections. This provides greater long-term depth to largescale planning strategies, which in turn can better inform current decisions. Secondly, all
the urban forms that emerge from our scenarios are depicted accurately in panoramic
images that can be easily understood by both professionals and the public. And finally,
instead of creating one masterplan, or in the case of Network City one policy, we offer
multiple scenarios. The reason for this is to aid debate about the future form of the city but
it also suggests that the city needs to pursue several options simultaneously.
Without taking sides in the sprawl versus anti-sprawl debate we present alternative
development scenarios which work both horizontally and vertically with regard to the
existing landscape conditions of the city. In short, we are offering five alternative scenarios
for spreading development – POD City, Food City, Car Free City, Seachange City and
Treechange City; and three scenarios for vertical development – Sky City, River City and
Surf City. All the scenarios can be compared with what we refer to as BAU (Business as
Usual) City, the scenario that Perth just continues doing what it has done so effectively for
the last 178 years: building suburbia on greenfield sites.

What distinguishes the scenarios from many urban planning studies is that we have
approached the city holistically from a regional landscape perspective. Consequently
the scenarios we have developed all explicitly relate to and are directed by landscape
conditions. This regional landscape perspective is not an innovation, rather it is part of
a tradition that can be traced back to the 1920s when the pre-eminent urban historian
Lewis Mumford, on the shoulders of his mentor Patrick Geddes, advocated that planning
proceed with a holistic sense of a bioregion so that ‘all its sites and resources, from forest
to city, from highland to water level, may be soundly developed, and so that the population
will be distributed so as to utilize, rather than nullify or destroy, its natural advantages.
[Regional Planning] sees people, industry and the land as a single unit.’ 37
This holistic interpretation of the city and its environment has, however, been largely
ignored by late 20th Century suburban development in Australia. Perth has fewer excuses
for such ignorance than other Australian cities for it was about Perth’s landscape that
Professor George Seddon in 1972 wrote A Sense of Place, an internationally acclaimed
book that foregrounded the landscape as an ecological structure for, and a cultural
influence upon, the city.38 But apart from one sentence in the conclusion of his book
where he warned against the (rumoured) possibility of 10 million people settling on the
Swan Coastal Plain (i.e. Dunsborough to Geraldton) by 2072, Seddon only described the
landscape as it was, not what it might become. Our research focuses almost exclusively
on the future.39
Because of water shortages the noted palaeontologist Dr Tim Flannery recently
declared that Perth could become ‘the 21st Century’s first ghost metropolis’.40 In the very
long term Flannery may be right: this old and arid landscape is not suited to large numbers
of stationary people. But what we think Flannery really means to say is that the way we live
now is unsustainable and that the future no longer just happens – it must be designed.
That ultimately is what this book is about. It is about Perth designing its future. It is
about Perth becoming a more diverse city. It is about Perth becoming a more exhilarating
city. Most importantly it is about Perth becoming a more resilient city. To be resilient to
environmental pressures is, in an evolutionary sense, to be able to adapt. To adapt means
taking risks with new forms.
Richard Weller and David Hedgcock
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The South-West Australia Hotspot is one of the world’s 34
Biodiversity Hotspots (most biodiverse areas in the world).
The Perth Metropolitan Region falls within this zone.3
There are 8,000 taxa of vascular plants in the Hotspot4 of
which 1,500 (19%) occur in the Perth metro area.5

Western Australia: 33% of Australia – the largest land area of any
Australian state. Coastline length: 12,500 km – a third of the Australian
coastline. Population: 1.96 million6 – 10% of Australia’s population.
Distance north–south: 2,391 km.7 Distance east–west: 1,621 km.8

State forests

The relative proportions of Perth’s Metropolitan & Peel Region zone
categories (2003). Metropolitan development zones include: urban,
urban deferred, central city area, industrial & special industry, rural,
rural-water protection, and private recreation. Land reserved for public
purposes includes: parks & recreation, railway & port Installation, state
forest, civic & cultural, waterways, primary and other regional roads, and
public purposes. Note that port installations and civic and cultural zones
are not represented (0.02% and 0.01% respectively).9

Perth and Peel urban and urban
deferred zoned area: 99.4
thousand hectares.
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Perth is set to experience the fastest rate of
growth of any Australian city in history.1
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Capital city/Balance of State

2006/OBSERVED

2007/OBSERVED

2026/a

2026/B

2026/c

2056/A

2056/B

2056/C

Sydney

4,225.1

6,311.6

5,608.8

5,292.1

Sydney

4,282.0

4,334.0

5,487.2

5,426.3

5,358.2

7,649.0

6,976.8

6,565.2

Balance of New South Wales

2,495.7

3,796.3

3,133.9

2,668.2

Balance of New South Wales

2,534.1

2,554.0

3,189.9

2,968.8

2,780.2

4,140.1

3,233.4

2,646.1

New South Wales

6,720.8

10,107.9

8,742.7

7,960.4

New South Wales

6,816.1

6,888.0

8,677.0

8,395.1

8,138.5

11,789.1

10,210.2

9,211.3

Melbourne

3,593.0

5,894.6

5,041.1

4,566.8

Melbourne

3,743.0

3,805.8

5,272.3

5,038.1

4,861.7

7,970.7

6,789.2

6,100.9

Balance of Victoria

1,370.0

1,534.2

1,533.0

1,624.4

Balance of Victoria

1,383.5

1,399.1

1,626.1

1,624.1

1,636.3

1,879.6

1,749.1

1,742.9

Victoria

4,963.0

7,428.7

6,574.1

6,191.2

Victoria

5,126.5

5,204.8

6,898.3

6,662.2

6,498.0

9,850.3

8,538.3

7,843.8

Brisbane

1,777.7

4,202.0

3,354.7

2,778.1

Brisbane

1,819.8

1,857.0

2,908.0

2,681.1

2,465.6

4,955.1

3,979.3

3,237.0

Balance of Queensland

2,110.4

4,382.8

3,544.3

2,966.0

Balance of Queensland

2,271.1

2,324.5

3,645.4

3,356.9

3,129.7

5,966.3

4,759.6

3,998.2

Queensland

3,888.1

8,584.8

6,899.0

5,744.1

Queensland

4,090.9

4,181.4

6,553.3

6,038.0

5,595.2

10,921.3

8,738.9

7 235.2

Adelaide

1,123.2

1,326.8

1,203.9

1,138.5

Adelaide

1,145.8

1,158.0

1,410.8

1,384.5

1,391.8

1,848.5

1,651.8

1,623.7

Balance of South Australia

409.5

409.3

376.8

399.0

Balance of South Australia

422.1

426.2

531.5

499.8

451.0

691.4

552.7

406.7

South Australia

1,532.7

1,736.1

1,580.7

1,537.5

South Australia

1,567.9

1,584.2

1,942.3

1,884.4

1,842.9

2,539.9

2,204.5

2,030.4

Perth

1,454.6

2,999.2

2,453.6

2,017.6

Perth

1,518.7

1,554.1

2,455.2

2,267.6

2,112.1

4,164.4

3,358.4

2,815.5

Balance of Western Australia

523.5

891.0

710.9

560.9

Balance of Western Australia

540.6

552.0

796.8

732.9

660.5

1 207.6

935.0

702.3

Western Australia

1,978.1

3,890.2

3,164.5

2,578.6

Western Australia

2,059.4

2,106.1

3,252.0

3,000.5

2,772.7

5,372.0

4,293.4

3,517.7

Hobart

202.2

286.9

219.6

178.2

Hobart

205.5

207.4

266.8

245.3

228.2

367.2

279.7

224.0

Balance of Tasmania

280.1

333.2

233.5

157.2

Balance of Tasmania

284.5

286.0

338.5

307.0

277.5

411.1

291.2

202.6

Tasmania

482.2

620.1

453.0

335.4

Tasmania

490.0

493.4

605.3

552.3

505.7

778.3

571.0

426.6

Darwin

109.4

295.5

232.3

153.0

Darwin

114.4

117.4

189.3

165.2

142.4

334.9

243.0

169.2

Balance of Northern Territory

90.4

175.0

117.7

71.3

Balance of Northern Territory

96.3

97.5

140.1

119.8

100.8

238.1

158.6

94.9

Northern Territory

199.8

470.5

350.0

224.3

Northern Territory

210.6

214.9

329.4

285.0

243.3

573.0

401.6

264.2

Australian Capital Territory

324.1

547.1

401.6

289.5

Australian Capital Territory

334.1

339.8

462.5

416.5

373.0

683.2

509.3

374.2

Total capital cities

12,809.3

21,863.7

18,515.7

16,413.8

Total capital cities

13,163.3

13,373.4

18,452.0

17,624.7

16,933.0

27,973.0

23,787.5

21,109.6

Total balance of states & territories

7 279.6

11 521.7

9 650.1

8 447.0

Total balance of states & territories

7,532.2

7,639.3

10,268.2

9,609.2

9,036.1

14,534.2

11,679.6

9,793.7

Australia

20,091.5

33,389.8

28,169.7

24,864.5

Australia

20,697.9

21,015.0

28,723.0

27,236.7

25,971.9

42,510.4

35,470.0

30,906.1

Australian capital cities: actual and projected population (’000).
Above are the ABS population projections with which we began the
research. The very latest figures as shown on the opposite page
forecast even larger populations for all Australian cities.2 The ABS
provides population data in three series, A, B and C to show a range of
projections for analysis.
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The population projection with which we began the research as shown on
previous page has now become the most conservative ABS projection for
Perth's population growth by 2056, as shown in table above.3

growth

‘The huge predicted urban growth demands
new approaches to housing, the water supply
infrastructure and waste management practices
if Perth is to progress towards sustainability.’4
4 Grace, W., ‘Sustainable Urban Living –
a Perth Perspective’, Paper presented
to the National Housing Conference,
Perth, October 2005.
5 Wikipedia Contributors, ‘Perth, Western
Australia’, <http://en.wikipedia.org/
wiki/Perth,_Western_Australia>,
viewed August 2008.
6 Western Australian Planning
Commission (WAPC), Greater Perth
Population and Housing ‘Discussion
Paper No. 2’, WAPC, Perth, 2003, p. 9.

Year

Population

Year

urban development

1901

36,274

1925

66 sq km

1911

106,792

1962

257 sq km

1947

272,528

1974

378 sq km

1961

420,133

1983

495 sq km

1971

641,800

1995

559 sq km

1981

809,036

2002

631 sq km

1991

1,142,646

2001

1,325,392

2006

1,519,500

Perth was founded in 1829. By 1830 Western Australia’s European population had reached
1,500 on 36 immigrant ships.7 The first settlers were predominantly young, most were
males, and 70% came from major urban centres in the south-east of England.8 Aboriginal
people are estimated to have numbered around 15,000 in the South-West at the time.9
Perth grew slowly from its inception due to poor conditions for agriculture, and the city
remained relatively small in size until the gold rushes of the 1890s stimulated growth.10
Perth’s population doubled in the 30 years from 1971 to 2001 and Australian Bureau of
Statistics’ projections indicate a doubling again by 2051 to a population of around three
million.11 Currently around 950 people are moving to Western Australia every week.12 If the
current rate of growth continues (and current predictions are that it will), Perth could reach
a population of well over three million by 2050,13 exceeding current forecasts.14 National
demographer Bob Birrell believes that Perth could be the fastest growing city in Australian
history and may ‘face traffic, health and housing chaos in coming years’ if it doesn’t ‘heed
the early warning and plan ahead’.15 By world city standards, Perth’s annual growth rate of
2.4% seems moderate when compared with cities such Beihai in China, which is growing
at an annual rate of 10.58%.16 Considering that it has taken Perth 179 years to develop
current city infrastructure for 1.5 million people it would, however, seem a considerable
task to repeat this in the next 40 years.

7 Appleyard, R.T. and Manford, T.,
The Beginning, Uiversity of Western
Australia Press, Perth, 1979, p. 150.
8 Appleyard and Manford, p. 147.
9 Wikipedia Contributors, ‘Swan River
Colony’, <http://en.wikipedia.org/
wiki/Swan_River_Colony>, viewed
April 2008.
10 National Museum of Australia,
‘Perth Town, the Capital of the
Swan River Colony Founded by
Captain James Stirling in 1829’,
Canberra, <http://www.nma.gov.au/
advancedSearchResultsItemDetail.
jsp?irn=383>, viewed April 2008.
11 ABS high-level population projection
for Perth, 2051. ABS, Catalogue
No. 3222.0, Population Projections,
Australia, 2004–2101, Canberra, 2005.
12 Birrell, B., CEDA Population Forum,
Perth, 27 June 2008.
13 Perth accommodates approximately
73% of Western Australia’s
population. Calculations based on
ABS data.
14 As at the time of writing, April 2008.
15 Birrell, B., CEDA Population Forum,
Perth, 27 June 2008.
16 Beihai in southern China is a city of
1.4 million people and is predicted to
reach 5.8 million by 2020. Vom Hove,
T., ‘The World’s Largest Cities and
Urban Areas in 2006 and 2020’ in
City Mayors Statistics, <http://www.
citymayors.com/statistics/urban_
intro.html>, viewed April 2008.

top left: Warnbro Sound ca. 1970, right: Warnbro Sound 2008
bottom left: Perth Metropolitan area population table,4 right: Approximate extent of urban development.5

53
database

demographics

In the years 1950–2006 Perth’s population
grew at an average of 22,500 people per
year. The population is currently growing by
approximately 27,000 people per year.1
1,518,700
4,200,000
61.5%
31.3%
730,634
627,421
67.2%
23.6%
2.5
2.3
91.1%
1,090
79.1
83.8
Demographics: Core data.5

By 2050, 50% of the Australian
population will be over 45, and more
than a quarter will be over 65.6

Perth’s population 2008.
Perth’s projected population, high level, 2051.

2

Percentage of Perth residents born in Australia. The
Australian-born population for Perth and Peel was 923,044.

year

perth’s median age

Perth’s total labour force population.

1976

27.5 years

1996

33.4 years

2006

36 years

2051

44 years

Number of dwellings in Perth (includes unoccupied).

3

4 Foran, B. and Poldi, F., Future
Dilemmas: Options to 2050 for
Australia’s population, technology,
resources and environment, CSIRO,
Canberra, 2002.
5 ABS, Catalogue No. 1338.1, New
South Wales in Focus, 2008,
Canberra, 2008; ABS, Catalogue
No. 2030.5, Perth: A Social Atlas,
2006, Census of Population and
Housing, Canberra, 2006; ABS,
2006 Quickstats, Perth, Canberra,
2007; ABS, Catalogue No. 3222.0,
Population Projections, Australia,
2004–2101, Canberra, 2005.

Percentage of family households in Perth.
Percentage of single person households in Perth.

6 ABS, Catalogue No. 3222.0,
Population Projections, Australia,
2004–2101, Canberra, 2005.

Average number people/Perth household 2006.

Percentage

Canberra

Sydney

Melbourne

Hobart

Adelaide

Brisbane

Darwin

Perth

72.20%

65.50%

63.80%

60.50%

53.80%

50.10%

49.40%

47.40%

Percentage of Western Australians living within 50
kilometres of the coast. Australian average is 85%.

!

People/km2 – Perth’s urban area average density.

7 Western Australian Planning
Commission (WAPC), Greater
Perth: Population and Housing
Discussion Paper Two, WAPC, Perth,
2003. ABS, Catalogue No. 3222.0,
Population Projections, Australia,
2004–2101, Table 15: Projected
population, Components of change
and summary statistics, Perth, ABS,
Canberra, 2006.
8 Comparative Capitals, FORM, Perth,
2008. Based on ABS data.
9 ABS, Catalogue No. 3222.0,
Population Projections, Australia,
2006–2101, Canberra, 2008.

Western Australia’s life expectancy for males.
National average is 78.7 years.
Western Australia’s life expectancy for females.
National average is 83.5 years.

2 The ABS released in September 2008 a
revised high-level population projection
for Perth to 4.2 million people. This is
an additional 1,038 people per week.
Mid-level projections indicate an
additional 650 people per week.
3 This includes dwellings in the Peel
statistical region.

Approximately one third of Perth’s residents were born
overseas. 142,424 were born in England.

Projection average number people/Australian
household 2050.4

1 Water Corporation, Water Forever:
Options for our Water Future, Perth,
2008, p. 16.

2006
2056

Sydney

Melbourne

Brisbane

Adelaide

Perth

Hobart

Darwin

ACT

4,282.00
7,649.00

3,743.00
7,970.70

1,819.80
4,955.10

1,145.80
1,848.50

1,518.70
4,164.40

205.5
367.2

114.4
334.9

334.1
683.2

top: Change in median age in Perth Metropolitan Region.7
middle: Australian cities: Percentage of overseas migrants with a bachelor degree or higher by destination,
2001–2006. Perth attracts fewer people with university qualifications than all other Australian capital cities.8
bottom: Australian capital cities and regions: Population size (x 1000), observed and projected, 2006–2056
(ABS High-level projections, 2008). The Australian Bureau of Statistics revised its population projections
following the 2006 Census. High-level projections for Perth were revised upwards to 4.2 million people.
Mid-level projections indicate a growth rate of 116%, the highest for all Australian cities 2006–56, and a
population of around 3.3 million.9
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Western Australia will need up to 400,000
additional workers over the next decade to
sustain its resources boom.10
20,910
452,888
157,567
111,068
306,033
26,941
445,910
26,000

Ireland
Vietnam
Singpore
India
Italy

‘Perth’s population is forecast to grow
at 45% between 2005 and 2021.
“This is absolutely massive, completely
unprecedented…It’s a massive task for
building infrastructure.”’14

Indigenous Australians (1.5%) in Perth and Peel regions.
Perth residents born overseas.
Perth has the highest proportion of people born overseas
of any Australian capital city, except Sydney.
Number of people (22.6% of the labour force) with a
bachelor degree or higher qualification.
Number of people (16.1% of the labour force) employed
as technicians and tradespeople: the highest of all
Australian capitals.

14 Bob Birrell quoted in Maley, P.,
‘Population explosion makes Perth
the prime mover’, The Australian,
27 June 2008.

Net overseas m

4,212

Number of people (or half of the labour force) with
no qualifications.

Net interstate m

Number of unemployed (3.7%).

27,365

15 Wright, S., ‘Boom times draw thousands
to WA’, The West Australian, 22 March
2008, p. 54.

17,072

16 Pearson, J., CEDA Population
Forum, Perth, 27 June 2008.
A summary of the report can
be accessed online, <http://
www.news.com.au/perthnow/
story/0,21598,22719155-2761,
00.html.>

Number of full-time employees (61%).
Net natural population increase

Estimated number of fly-in fly-out workers in
Western Australia. 11

Net overseas migration

17 Pearson, J., CEDA Population Forum,
Perth, 27 June 2008.

Net interstate migration

18 Assuming a household size of 2.5
people per dwelling.

Western Australia: net population increase 2006–07

Scotland
New Zealand
England
40,000

60,000

80,000

100,000

120,000

140,000

160,000

top: Demographics data.12
bottom: Perth population, top 10 countries of origin. Perth’s migrant
population is highly Anglo-Celtic in origin.13

12 ABS, Catalogue No. 2030.5, Perth: A
Social Atlas, 2006 Census of Population
and Housing, Canberra, 2006.

Net natural pop

Malaysia

20,000

11 Western Australian Minister for State
Development, Submission to the
Productivity Commission: Research
Study into the Economic Impacts of
Migration and Population Growth,
<http://www.pc.gov.au/__data/
assets/pdf_file/0011/9758/sub027.
pdf>, viewed March 2008.

13 ABS, 2006 Census QuickStats:
Western Australia, Canberra, 2006.

South Africa

0

10 Chamber of Commerce and Industry
Western Australia report quoted by
The Hon. Gary Gray, Parliamentary
Secretary for Regional Development
and Northern Australia, CEDA Forum,
27 June 2008.

!

Western Australia’s net population increase was 48,649 in the 12 months to September
2007. Economist Shane Wright has estimated that 33,300 interstate and overseas
migrants moved into Perth in 2005–06,15 or 641 people a week. In 2008 this increased
to an estimated additional population into Perth of 712 per week (and an estimated 950
people per week for the state). Western Australia has been described as ‘the nation’s
!
economic powerhouse’ with 10% of the
national population producing 13% of national
GDP16 and is dependent on overseas immigration to power the current resources boom.
The Western Australian Chamber of Commerce and Industry estimates that Western
Australia needs 400,000 additional workers over the next decade in order to sustain
the recent rates of economic growth.17 This would mean an additional 769 people a
week into Western Australia, or an additional 577 people coming to Perth weekly just to
meet employment demands of the next decade: a housing demand of approximately 230
dwellings weekly18 or 11,960 houses annually.19

19 Graph drawn from ABS data quoted in
Wright, S., ‘Boom times draw thousands
to WA’, The West Australian, 22 March
2008, p.54.
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infrastructure

X2

Infrastructure, Perth
metro area 2007.

36
453
5
11
43
23
12,751
69
14
3
2
24
10,502
9
11
1
7
103
12,537

Hospitals
Primary and secondary schools
Universities
Colleges (TAFE)
Police stations and offices
Fire stations
Kilometres of road
Train stations
State Emergency Service (SES) units
Airports
Ports
Museums
Kilometres of sewers in Perth region
Sewerage treatment plants
Dams
Desalination plant (+1 in process for 2011 production)
Artesian groundwater extraction stations: Mirabooka, Gwelup,
Wanneroo, Jandakot, Neerabup, Lexia, Yanchep/Two Rocks)
Water pumping stations
Kilometres of water mains
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suburbanity

‘For every population increase of 10,000 people,
new services and infrastructure will be required such
as: 4,000 new homes, a shopping precinct half the
size of a Westfield shopping centre and an additional
20 MW of power to keep it running.’
Western Power online advertisement, <http://www.westernpower.com.au>.

3

Typical Australian suburban density

6
2
1
12
9

4

5

10
8
7
11
Typical European density

Le Corbusier’s ‘Radiant City’
– the ideal density of modern
architecture.

Standard urban densities (dwellings per hectare).

1 Ballajura. 2 Greenwood.
3 Gidgegannup. 4 Kalamunda.
5 Scarborough/Doubleview.
6 Quinns Rocks. 7 Rockingham.
8 Byford. 9 Noranda/Morley.
10 Wembley Downs.
11 Thornlie. 12 Coolbinia.
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waste

‘Australians spend about $5.3 billion per year
on wasted food...This represents more than 13
times the $386 million donated by Australian
households to overseas aid agencies in 2003.’1
309
3.2
1.4
1,015,210
338,204
692
1.2
4
25%
3%
650,000
60%
Data source3

Licensed or registered landfills in Western Australia.
Million tonnes of total metropolitan waste disposed to landfill.
This includes household, industrial and building waste.
Million tonnes of household waste generated in Western
Australia in 2006–07.
Tonnes of total household waste generated in Western
Australia in 2006–07 went into landfill (75%).
Tonnes of total household waste generated in Western Australia
in 2006–07 was diverted for re-use or recycling (25%).
Kilograms/capita of total household waste generated in
Western Australia in 2006–07 went into landfill.
Million tonnes of organic waste (garden and green waste, food,
sludges and manures) was disposed to landfill (2006–07).
Million tonnes of organic carbon could be made available
for soil improvement in agriculture annually from Australian
recycled organic landfill material.

Australia ranked seventh in a
survey of 30 OECD countries in
total municipal waste generation
per capita.4
kg/capita
800
700
600
500
400
300
200
100
0

2 Department of Environment and
Conservation, ‘Review of Total
Recycling Activity in Western
Australia 2006/07’, Department
of Environment and Conservation,
Subiaco, 2008.
3 Data in this table is sourced primarily
from ABS, Catalogue No. 4613.0,
Canberra, 2007, and Zero Waste,
<http://www.zerowastewa.com.au/
documents/zwpds_phase1_0607.
pdf>, viewed April 2008.
4 OECD Factbook 2008: Economic,
Environmental and Social Statistics,
<http://puck.sourceoecd.org/
vl=14590885/cl=13/nw=1/rpsv/
factbook/index.htm>, viewed
April 2008.
5 Zero Waste, <http://www.
zerowastewa.com.au/data/dis6/>,
viewed 2007.
6 Data in this table is sourced from
The Environmental Protection Authority
(EPA), State of the Environment Report
Western Australia 2007, Department of
Environment and Conservation, Perth,
2007, Australian Bureau of Statistics,
Catalogue No. 4648.0.55.001, Detailed
Energy Statistics, Australia, 2001–02,
Canberra, 2004; Econnect; Sustainable
Energy Development Office (SEDO),
<http://energy.wa.gov.au/pages/
emissions.asp>; <http://www.abs.gov.
au/AUSSTATS/abs@.nsf/productsbyCat
alogue/0C2AA58A90E887B3CA256E6
0007BAB57?OpenDocument>, viewed
June 2008.

Water savings can be achieved by applying recycled
organic material to soil, where fertility and viability has
become degraded through intensive farming.
26%

Reduction in emissions by removing organic waste from
Australia’s waste stream.
Tyres sent to Western Australia’s landfill annually. Only
one company is recycling tyres in Western Australia.
Another two companies are baling and mono-filling tyres
for possible future recovery. The tyres will be exhumed or
mined when rubber becomes more valuable.2

1 Hamilton, C. et al., ‘Wasteful
Consumption in Australia: Discussion
Paper Number 77’, The Australia
Institute, Canberra, 2005.

55%

19%

(Approximate percentage) of waste tyres are sent to landfill.
top: OECD: Total kilograms of municipal and household waste generated per capita 2005. Australia ranked
seventh in a survey of 30 OECD countries in total municipal waste generation per capita.4
bottom: Waste deposited in Perth metropolitan landfills 2004.5 Since 2001 there has been a steady increase in
the amount of building waste disposed to landfill correlating with an increase in boom-related building activity.6
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waste

‘Western Australia has the highest per capita
rate of solid waste generation in Australia.
Strong links exist between waste generation
and economic growth.’7
TAS
SA (Adelaide)
QLD
NSW
VIC
ACT
NT
WA (Perth)
0

500

1000

WA (Perth)

NT

ACT

1900
500

1400
500

800
1100

Waste disposed kg/capita
Waste recycled kg/capita

TAS
SA (Adelaide)
QLD
NSW
VIC
ACT
NT
WA (Perth)

Total waste disposed to landfill
in the Perth metropolitan area
averaged at 1.9 tonnes per capita
in 2004,10 or more than two VW
Beetles per person per year.
1500

2000

7 The Environmental Protection
Authority (EPA), State of the
Environment Report Western
Australia 2007, Department of
Environment and Conservation,
Perth, 2007; Australian Bureau
of Statistics, Catalogue No.
4648.0.55.001, Detailed Energy
Statistics, Australia, 2001–02,
Canberra, 2004; Sustainable
Energy Development Office (SEDO),
<http://energy.wa.gov.au/pages/
emissions.asp>; <http://www.abs.
gov.au/AUSSTATS/abs@.nsf/produ
ctsbyCatalogue/0C2AA58A90E887
B3CA256E60007BAB57?OpenDocu
ment>, viewed June 2008.

2500

VIC

NSW

QLD

SA (Adelaide)

TAS

900
700

900
600

800
600

1000
300

900
200

8 2006 Australian State of the
Environment Committee, Australia
State of the Environment 2006,
<http://www.environment.gov.
au/soe/2006/publications/drs/
indicator/346/index.html>.

0

Waste disposed kg/capita
Waste recycled kg/capita

500

1000

1500

2000

2500

WA (Perth)

NT

ACT

VIC

NSW

QLD

SA (Adelaide)

TAS

1900
500

1400
500

800
1100

900
700

900
600

800
600

1000
300

900
200

12%

9 Zero Waste Plan Development
Scheme (ZWPDS) Phase 1 Report
2006–07, <http://www.zerowastewa.
com.au/documents/zwpds_
phase1_0607.pdf>, viewed 2007.

1%
1%

10 Towards Zero Waste, <http://www.
zerowaste.com.au/data/>, viewed
July 2008.

35%

11 Zero Waste Plan Development
Scheme (ZWPDS) Phase 1 Report
2006–07, <http://www.zerowastewa.
com.au/documents/zwpds_
phase1_0607.pdf>, viewed 2007.

30%

12%

25%

74%

!

20%

12 Paulin, B., ‘Submission to the
Productivity Commission: Inquiry
into Waste Generation and
Resource Efficiency’, <http://
www.pc.gov.au/__data/assets/
file/0012/22521/sub081.rtf>,
viewed August 2008.

15%
10%

Waste to landfill
Dry recyclables recovered

5%

13 Wastenet, <http://www.wastenet.
com.au>, viewed 2008.

Organics recycled

0%

Hard waste recovered

Garden and green

Green and hard waste combined recovered

Waste to landfill

!

Food

Paper and
cardboard

Other recyclables Non-recyclables

!

Dry recyclables recovered

top: Total solid waste flows 1999/2000. Perth’s total waste is high due to
Organics recycled
high levels of building and construction activity and high consumption
levels.8

bottom: Western Australia’s municipal waste destination, 2006–07.
Hard waste recovered
Three-quarters of waste goes to landfill in Western Australia.9
Green and hard waste combined recovered
!

above: Municipal and household waste composition 2005. Metropolitan Perth generates about 1.2 million
tonnes of organic waste annually11 and much of this goes to landfill. Over half is food and garden waste and
another 24% is paper and cardboard, which is also biodegradable. Organic waste is a valuable resource
that can be used to help improve soil quality. Bob Paulin, agronomist at the Western Australian Department
of Agriculture, believes that of the ‘potential agricultural markets, horticulture and particularly intensive
vegetable, vine and fruit growing offer the most potential because of their intensive use of inputs (fertiliser,
irrigation and pesticides) and their usual proximity to urban waste generation’.12 Organic wastes disposed to
landfill decompose and produce methane, a significant greenhouse gas.13

!
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water

Australia’s rainfall is the lowest of all continents in the
world (excluding Antarctica). Despite this, Australia has
one of the highest per capita water consumption rates
in the world.1
1
5
9
54
57
101
103
624
10,502
12,537

Inland waters outfall.
Treated sewerage ocean outfalls.
Sewerage treatment plants.
Properties served per kilometre of water main.
Properties served per kilometre of sewerage main.
Water distribution storage facilities.

‘South-West Western Australia is
one of the most water challenged
parts of the country, experiencing
Australia’s highest rates of climate
change and dryland salinity amid
rapid population growth and
associated development.’3

Water pumping stations.

1 GetGreen, <http://www.getgreen.com.
au/2007/04/09/australian-watercrisis-facts/>, viewed 2008.
2 National Water Commission, National
Performance Report 2006–2007:
Urban Water Utilities, Water Services
Association, Melbourne, 2008.
3 CSIRO, <http://www.csiro.au/science/
psfk.html.>, viewed July 2008.
4 National Water Commission, National
Performance Report 2006–2007:
Urban Water Utilities, Water Services
Association, Melbourne, 2008.
5 Australian Academy of Technological
Sciences and Engineering, Western
Australia: Water Policy Issues
in Climate Uncertainty, 2005.
<http://www.atse.org.au/index.
php?sectionid=129>.
6 Water Corporation, Planning For New
Sources of Water, <http://www.
watercorporation.com.au/W/water_
sources_new.cfm>, viewed 2007.

Sewerage pumping stations.

7 Water Corporation, Planning For New
Sources of Water, <http://www.
watercorporation.com.au/W/water_
sources_new.cfm>, viewed 2007.

Kilometres of sewerage mains and channels.

8 Banks, A., ‘Gnangara users break water
rules’, The West Australian, 11 January
2007, p. 6.

Kilometres of water mains.
ML

KL

1 Kilolitre

1000 Litres

Water source

Volume

ML

1 Megalitre

1000 Kilolitres

surface water

85,233 ML

GL

1 Gigalitre

1000 Megalitres

groundwater

145,533 ML

desalinated water

18,120 ML

recycling

4,951 ML

Total

244,100 ML

top: Perth Metropolitan Region: water supply infrastructure.
bottom: Perth Metropolitan Region: water sources 2006–07.2

Recycled water

Desalinated water

Surface water (Dams)

Groundwater

4,951

18,120

85,233

145,533

Perth: Metropolitan water sources 2006–07 (megalitres).4
The dominant source of water for domestic and commercial use in Perth is groundwater from aquifers
beneath the Swan Coastal Plain.5 This makes Perth unique among Australian capital cities, which mostly
rely on surface water. Perth’s surface water is collected in 11 dams; and the Kwinana Desalination Plant has
recently come online supplying 45 GL annually (17% of drinking water supplies). Perth’s water sourcing has
changed markedly since the 1970s when dams supplied the majority of Perth’s water. With a 70% reduction
in rainfall runoff since the mid-1970s, the Water Corporation predicts that surface water supply could become
completely obsolete in 50 years.6

Perth groundwater
Approximately 60% of Perth’s drinking water is supplied from the Gnangara Mound aquifer.7
22,000 km2 in area, Gnangara Mound stretches from Guilderton to Fremantle and out to
Bullsbrook. Rottnest Island would fit into the mound more than 115 times. The mound is
ecologically important and supports Perth’s system of wetlands. The water table of the
aquifer has reduced, and recharge has decreased by about 25% over the last 25 years.8
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water

‘Per capita water consumption in Perth is higher
than in all other state capitals and Perth ranks
amongst those cities most likely to endure water
stress in the coming decade.’9
‘Perth’s lifestyle includes extensive
lawns, gardens, parks and playing
fields that are highly valued by the
residents and visitors. The following
points are recognised with respect to
Perth’s water usage: a low re-use of
water; few domestic rainwater tanks;
a selection of plants and grasses
not necessarily chosen for dry
conditions; and a general lack of
appreciation of water as a valuable
and relatively scarce resource.’14

8%
11%
14%
50%

17%

domestic WATER USage

VOLUME

Average Perth household use 2006–07

282 kL

Perth average domestic water use per person 2002–07

107 kL

Perth average total water use per person 2002–07

153 kL

Average potential annual rainwater tank water supply

50 kL

35%
30%

WATER SUPPLY/USE

VOLUME

WASTEWATER

VOLUME

25%

Average annual per residential property

281 kL

Residential and non-trade waste sewerage collected

109,537 ML

20%

Total residential

168,969 ML

Trade waste sewerage collected

6,300 ML

15%

Total commercial, industrial and municipal

46,419 ML

Sewerage collected per total property

198 kL

10%

Total urban

235,153 ML

Total sewerage collected

115,837 ML

top: Western Australia: Domestic potable water use 2005–06.10 Half of all household water used by Western Australians is for outdoor and garden
purposes. In Perth the average household used 282 kilolitres of water for domestic purposes in 2006–07.11 Water used outdoors, and in toilets and
laundries, does not have to be of drinking standard7 so conceivably around 141 kL could be supplied to households annually through third pipe
schemes for non-potable household purposes.
middle: Domestic water usage: Perth (per annum).12
bottom left: Perth Metropolitan Region: Water usage 2006–07.13
bottom right: Perth Metropolitan Region: Sewerage/wastewater 2006–07.13

9 Horwitz, P. et al., ‘South-West jewel
must not be a water mine for Perth’, The
West Australian, 26 March 2007, p. 12.
10 National Water Commission, National
Performance Report 2005–06: Major
Urban Water Utilities, Water Services
Association of Australia and National
Water Commission, Melbourne, 2007.
11 Water Corporation, Water Forever
website, <http://www.thinking50.
com.au/go/conserve/energyefficiency/household-energy-useand.>, viewed 2008.
12 Water Corporation, Water Forever:
Options for our water future, Perth,
April 2008.
13 National Water Commission, National
Performance Report 2006–07:
Urban Water Utilities, Water Services
Association, Melbourne, 2008.
14 Australian Academy of Technological
Sciences and Engineering, Water
Resources for Perth and the Goldfields:
Report of a West Australian Division
Study, Executive summary, 2002.
Online at <http://www.atse.org.au/
index.php?sectionid=129.>
15 National Water Commission, National
Performance Report 2006–07:
Urban Water Utilities, Water Services
Association, Melbourne, 2008.
16 Water Corporation, Water Forever:
Options for our Water Future, Perth,
April 2008, p. 20.
17 Water Corporation, ‘Water Futures’,
<http://www.thinking50.com.au/go/
water-futures.>, viewed May 2008.
18 Water Corporation presentation,
<http://www.watercorporation.com.
au/_files/Presentations/20061110.
pdf.>, viewed August 2008.

5%
0%

Australian capital cities: Percentage of effluent recycled 2006–07.15 Perth’s recycling of wastewater remains relatively low at 6% in comparison with other
Australian capital cities. The state’s water authority plans to increase this to 12% by 2012 in progression towards! a target of 20%. Water Corporation’s
long-term target is to recycle 30% of treated wastewater in Perth.16 Under consideration is groundwater replenishment using recycled water, similar to the
Groundwater Replenishment System in California, and The NEWater scheme in Singapore.17 In 2007, around 100 GL of wastewater is potentially available
for re-use each year,14 currrently, the majority is treated and pumped out to sea. Water Corporation anticipates that, long term, recycled water could provide
70 GL/year drinking water, or half of the projected required source capacity by 2050.18
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Perth’s water footprint is about 4% above the
national and state average.19

99.97%
320
116,800
90
148.7
35
32,749
21%
50%
6%

Percentage of water in the wastewater is discharged into
the ocean (0.03% is particulate).
ML/day treated wastewater discharged off the Perth
metropolitan coastline.
ML/annum (117 GL) treated domestic wastewater
discharged off the Perth metropolitan coastline.
Average household recyclable greywater from bathroom and
laundry in 2007 in kL.
ML/day (or 54,785 ML/annum) of greywater could be
produced by Perth’s 437,300 detached residential houses.20
GL/annum greywater could be used for water supply in
Perth by 2060. Water Corporation anticipates that 15
GL could be supplied by greywater systems in Perth and
another 20 GL by community greywater systems and
treated for water supply.21
ML/annum total water used on Perth’s irrigated agricultural
areas (6,000 hectares) in 2005–06.22

Average Perth household water
consumption increased 5% to
282 kL in the 2006–07 year.
This required 370 kWh of electricity
for treatment and about the same
again to transport the water.25
recycled water usage

VOLUME

Industrial and commercial

4,833 ML

Irrigation

118 ML

Total recycled water supplied

6,958 ML

4%

21 Water Corporation, Water Forever:
Options for our Water Future, Perth,
April 2008, p. 51.
22 ABS, 2006 Census QuickStats,
Western Australia, Canberra, 2006.
23 Water Corporation, Water Forever:
Options for our Water Future, Perth,
April 2008, p. 14.
24 Calculated from National Water
Accounts data.
25 Water Corporation, <http://www.
thinking50.com.au>, viewed June 2008.

27 Water Corporation, Water Forever:
Options for our Water Future, Perth,
April 2008, p. 40.

10%

5%

Percentage of Perth effluent is recycled.
81%

above: Perth wastewater figures.

20 Calculated using ABS 2006 Census
data for housing.

26 Water Corporation, Water Forever:
Options for our Water Future, Perth,
April 2008, p. 41.

Percentage of all public water supply in Perth is used by
business and industry.23
Percentage of Perth’s total annual residential water
usage (84,485 ML) could potentially be supplied
by recycled water (for use on gardens). Total Perth
residential usage is 168,969 ML.24

19 Australian Conservation Foundation,
Consumption Atlas, <http://www.
acfonline.org.au/consumptionatlas/>,
viewed June 2008.

top: Perth Metropolitan Region: Recycled water usage.
bottom: Perth Metropolitan Region: Percentage of treated wastewater by destination.26
81% of Perth’s treated wastewater is discharged into the ocean from outlets at Ocean Reef, Swanbourne and Cape
Peron. Treated waste outlets are more than a kilometre from the shore. Perth’s recycled wastewater is mainly used
on irrigated public open space and for industry.27
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‘Western Australia’s potential intermittent generation
resource is substantial and diverse, from onshore
and offshore wind energy, solar energy and wave
energy generation.’1
98%
50%
136,408
17,329
426
1,608
2
/3
2.7%
18%
46%
22,000
30,000
6%

Percentage of Western Australia’s primary energy needs are supplied from fossil fuels.
Percentage of Western Australia’s total electricity is gas-fire generated.
Terajoules of natural gas consumed by Western Australia in 2001–02.
Gigawatt hours of electricty consumed by Western Australia in 2001–02.
ML of petrol consumed by Western Australia in 2001–02.
ML of diesel consumed by Western Australia in 2001–02.

‘There is enough room in the WA
wheatbelt to power the SWIS by
mallees...perhaps the only energy
system that is a net [carbon] sink.’5
The South West Interconnected System (SWIS) is the major electricity network in Western
Australia. Power generation in the SWIS is predominantly from natural gas and coal, both
non-renewable energy sources. The SWIS operates in isolation from power systems in the
other Australian states due to a distance of 1,500 kilometres between system extremities.6

Western Australia’s greenhouse gas emissions are produced from fossil fuel combustion.

Percentage of primary energy use in Western Australia is comprised of transport energy.
Increase in peak electricity consumption over the past six years from 2,446 MW in 2000 to
3,575 MW in 2006–07 summer.2

18

New homes were connected to Western Power’s electricity grid in 2001.2

14

16
%

10
8
6

2
0

petajoule

1015 J

TJ

terajoule

1012 J

GJ

gigajoule

109 J

MJ

megajoule

106 J

kJ

kilojoule

103 J

hJ

hectojoule

102 J

left: ‘The SI (International System of Units) unit of energy is the joule (J),
equal to one watt per second; one kilowatt hour is exactly 3.6 megajoules,
which is the amount of energy transferred if work is done at a rate of one
thousand watts for one hour.’4

4 Wikipedia online, <http://en.wikipedia.
org/wiki/Watt>, viewed 2008.

7 ABARE, Australian Energy Statistics:
Australian Energy Update 2008,
<http://www.abareconomics.com/
interactive/energyUPDATE08/>, viewed
September 2008.

4

-2

PJ

3 Riwoe, D., et al., A Review of Energy
and Greenhouse Gas Emission
Projections for Western Australia,
ABARE Report Prepared for Western
Australian Greenhouse and Energy
Taskforce, Canberra, 2006.

6 The Environmental Protection Authority
(EPA), State of the Environment
Report Western Australia 2007,
Department of Environment and
Conservation, Perth, 2007; ABS,
Catalogue No. 4648.0.55.001,
Detailed Energy Statistics, Australia,
2001–02, Canberra, 2004; Econnect;
Sustainable Energy Development Office
(SEDO), <http://energy.wa.gov.au/
pages/emissions.asp>.

12

The Western Australian Government’s renewable energy target for the South West
Interconnected System for 2009–2010.3

2 Western Power, <http://www.
westernpower.com.au>, viewed 2008.

5 Harrison, D., ‘Bioenergy and
Integrated Wood Processing’,
Powerpoint presentation for the
National Oil Mallee Conference,
Perth, 14 March 2008, <http://www.
oilmallee.com.au/pdf/conference/
DonHarrison.pdf >, viewed
September 2008.

Growth in Western Australia’s annual electricity consumption is forecast. Most of the
increased demand will come from the mining and commercial sectors.

New homes were connected to Western Power’s electricity grid in 2006.2

1 Econnect, Draft Independent
Report, ‘Maximising the Penetration
of Intermittent Generation in the
SWIS’, Econnect Project No. 1465.
Report commissioned by the
Office of Energy, Government of
Western Australia, 2005. Online at
<http://www.eriu.energy.wa.gov.
au/cproot/655/4246/1465%20
SWIS%20Report%20
Consultation%20Rev%20000.pdf>,
viewed September 2008.

NSW

VIC

QLD

SA

WA

TAS

NT

Australian states: percentage of growth in energy consumption, 2006–07.7
Western Australia’s energy consumption grew by 13% in 2006–2007
reflecting the boom conditions of strong economic and population
growth. Western Australia contributed the most overall to Australia’s
growth in energy consumption in 2006–2007.

!
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Western Australia has the lowest national
participation rate in state green power programs,
at only 0.5% of Western Australian households.8
0.5%
15.5
17.2
15
4,000
14,000
2,600
1
1
1
2
10
50%
MW

megawatt

kWh

kilowatt hour

Western Australia’s green power program participation rate,
the lowest rate in Australia.
GJ/capita: Western Australia’s 1990 residential energy use.
GJ/capita: Western Australia’s 2005 residential energy use.
kWh/day: average electricity consumption of households
connected to the SWIS in 2004. Total of 5,500 kWh.
MW: installed capacity of the SWIS. The power system is
small by international standards.
MW: total installed capacity of the world’s biggest wind
energy generator in Germany. Germany has poorer wind
conditions than Western Australia.
MW: peak demand in summer (mainly due to air conditioning).

‘Energy efficiency improvements in
Australia have occurred more slowly
than in other nations. From 1973–74
to 2000–01, technical energy
efficiency in Australia improved by
3%. The International Energy Agency
has found that Australia’s energy
efficiency has improved at less than
half the rate of other countries.’10

8 The Environmental Protection Authority
(EPA), State of the Environment
Report Western Australia 2007,
Department of Environment and
Conservation, Perth, 2007.
9 Wikipedia, <http://en.wikipedia.org/
wiki/Watt>, viewed 2008.
10 Your Building, An introduction to energy
efficiency in commercial buildings,
<http://www.yourbuilding.org/display/
yb/An+introduction+to+energy+eff
iciency+in+commercial+buildings>,
viewed 2008.
11 Western Power, <http://www.
westernpower.com.au>, viewed 2008.
12 Western Power, Advertisement at
<http://www.westernpower.com.au>,
viewed April 2008.
13 Grace, W., ‘Sustainable Urban Living –
A Perth Perspective’, National Housing
Conference, Perth, October 2005.

kWh of electricity consumed from Western Power’s electricity
grid emits approximately 0.992 kg of carbon dioxide.
kWh of natural gas consumed emits approximately
0.219 kg of greenhouse gases.

90%
80%
70%

kWh of wood consumed emits approximately 0.328 kg
of greenhouse gases.

60%

MW is the power rating of a typical wind turbine (2007).
Offshore generators will rate up to 5 MW.

40%

50%

30%

MW–500 MW is the typical maximum output of a wind
farm in 2007.

20%

Percentage of Denmark’s installed electricity capacity is
intermittent generation (mainly wind).

0%

‘Power and energy are frequently confused in the general media. Power is the rate at which energy is used
(or generated). A watt is one joule of energy per second. For example, if a 100-watt light bulb is turned on for
one hour, the energy used is 100 watt-hours or 0.1 kilowatt-hour, or 360,000 joules. The same quantity of
energy would light a 40-watt bulb for 2.5 hours. A power station would be rated in watts, but its annual energy
sales would be in watt-hours (or kilowatt-hours or megawatt-hours). A kilowatt-hour is the amount of energy
equivalent to a steady power of 1 kilowatt running for 1 hour, or 3.6 megajoules.’9

10%
1999

2002

2005

2007

above: Western Australia: Percentage of homes with air conditioners.11
Western Australia now has the highest percentage of homes with air conditioners in Australia.12 As a result,
peak electricity demand has grown at a significantly higher rate than average demand, and is forecast to
grow 25% faster than average demand in the next 10 years. Passive solar dwellings perform well without
air conditioning but conventional, mass-market project houses generally perform poorly and require air
conditioning to maintain adequate levels of thermal comfort. According to William Grace, ‘Although the
housing industry has made a start…a much more rapid take up is necessary to ensure that energy-efficient
design is the basis of all new housing.’13

!
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‘Over the past 15 years, residential energy use per
capita has increased by 15% in Western Australia.’14

‘The state is reliant on fossil fuels.
98% of Western Australia’s primary
energy needs are supplied from
fossil fuels.’17

14 The Environmental Protection Authority
(EPA), State of the Environment
Report Western Australia 2007,
Department of Environment and
Conservation, Perth, 2007.

500
450
400
350

15 Sustainable Energy Development
Office, <http://www.sedo.energy.
wa.gov.au/pages/energy_smart_
homes.asp>, viewed 2008.

300
250
200
150

16 Riwoe, D., Cuevas-Cubria, C. and
Akmal, A., A Review of Energy and
Greenhouse Gas Emission Projections
for Western Australia, ABARE Report
Manufacturing/
Western Australian
AgriculturePrepared for
Mining
Construction
Greenhouse and Energy Taskforce,
15.2
115.2
225.7
Canberra, 2006.

100
50
0

Water heating

4%

11%

Heating and cooling

4

Refrigeration

12%

3.5

Cooking

31%

Lighting

Water heating

Other

Heating and cooling

Lighting
Other

!

petajoules

2

900
800
700
600
500
400
300
200
100
0

2004–05
!

1

2029–30

500

0.5

450

0

Hydroelectric

Wind

Biomass

0.74
0.74

0.71
3.35

0.04
0.33

2004–05
2029–30

Biogas

400
350

0.14
300
0.85
200

Oil

Gas

Renewables

254.5
513.1

403.5
816.6

16.6
29.5

petajoules
500
450

150
100
50
0

400
2004–05
2029–30

350
300
250

150
100
50
0

Oil

Gas

2004–05
130.8
254.5
403.5
2029–30
15
178.8
513.1
816.6
top: Western Australia: Energy use in a typical Western Australian home. In 2004, average electricity consumption

Mining

Manufacturing/
Construction

Electricity
generation

15.2

115.2

225.7

266.6

19.3

379.8

362.8

442.3

Agriculture

Renewables
2004–05
2029–30

16.6
29.5

Commercial/
Services

Residential

Non-energy
fuel uses

151

7.5

19.4

5.6

284.4

13.1

29.4

6.9

Transport

top: Western Australia: Projected renewable energy generation (petajoules).18

of households connected to the SWIS was approximately 5,500 kW hours.

!

bottom: Western Australia: Total energy consumption (petajoules) by sector, current and projected.19 Western
Australians are energy hungry and have high levels of consumption in all major sectors: in the home, fuel use for
travel and indirectly through production and freight of the goods and services consumed.

bottom: Western Australia: total consumption by fuel type.16 50% of Western Australia’s electricity is gas generated.
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Agriculture

Mining

Manufacturing/
Construction

Electricity
generation

15.2
19.3

115.2
379.8

225.7
362.8

266.6
442.3

!

200

Black Coal

442.3

2

19 Riwoe, D., Cuevas-Cubria, C. and
Akmal, A., A Review of Energy and
Greenhouse Gas Emission Projections
for Western Australia, ABARE Report
Prepared for Western Australian
Greenhouse and Energy Taskforce,
Canberra, 2006.

250

130.8
178.8

362.8

18 Riwoe, D., Cuevas-Cubria, C. and
Akmal, A., A Review of Energy and
Greenhouse Gas Emission Projections
for Western Australia, ABARE Report
Prepared for Western Australian
Greenhouse and Energy Taskforce,
Canberra, 2006.

1.5

Black Coal

379.8

Tra

266.6

17 The Environmental Protection Authority
(EPA), State of the Environment
Report Western Australia 2007,
Department of Environment and
Conservation, Perth, 2007.

2.5
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300
200
100
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Cooking

26%

19.3

3

Refrigeration

16%

2004–05
2029–30

Electricity
generation

Tra

2

transport

‘Transport’s current dependence on cheap oil
supplies is not a sustainable activity. Estimates of the
life of cheap oil supplies range from 3 to 50 years.’1
37
14,200
3.1
10.7
8.3
6.9
2.4
631
489
468
238
$0.9
$2.1
10x
100%
60

Million vehicle kilometers were travelled in Perth in 2004.
This is an increase of around 50% since 1991. On average,
Perth drivers travel the equivalent of 500 times around the
world (more than 20 million km) daily in cars.2
The total length of road in Perth and Mandurah (in km). This is
9.4% of all roads in the state (not including forestry roads).
Car trips per Perth person per weekday.
Perth road per capita (metres).
Australian road per capita (metres).
USA road per capita (metres).
European road per capita (metres).
Perth CBD parking spots per 1,000 persons.
Australian CBD parking spots per 1,000 persons.
USA CBD parking spots per 1,000 persons.
European CBD parking spots per 1,000 persons.

In Western Australia the proportion
of people cycling or walking to
work has almost halved in the last
decade.3 In contrast, cycling in
Copenhagen has increased 65%
in 30 years from 1962.4

1 RAC WA quoted in Hope for the
Future: The Western Australian State
Sustainability Strategy, Department
of Premier and Cabinet, Western
Australian Government, Perth, 2003.
2 Based on world circumference of
40,076 km at the equator.
3 Shilton, T., ’Commuters in WA the
laziest in the nation’, The West
Australian, 22 November 2007, p. 13.
4 Rogers, R. and Power, A. Cities for
a Small Country, Faber and Faber,
London, 2000.
5 Public Transport Authority, Western
Australian Government, Powerpoint
presentation, <http://www.pta.
wa.gov.au>, viewed 2008.

Perth is one of the most car-dependent cities in the world.
Of 84 world cities, Perth ranked (1995):
• Third highest in road infrastructure length per capita.5
• Fourth highest in car ownership.6
• Sixth highest in CBD parking spaces per job.7
• 81.5% of all trips are made by car in Perth. This rises to 90% in newer suburbs on
the urban fringe.8
• 84% of Western Australians use private vehicles to get to work or study compared to
72% in Sydney.9
• 10% use public transport to get to work.10

12

Billion: estimated social and environmental cost of road
congestion, Perth 2020.

4

Total travel in Australia’s urban areas has increased
tenfold over the past 60 years.
Percentage increase in train use at Subiaco station (1998–2002)
following completion of the Subi Centro housing development.

8 Department for Planning and
Infrastructure, <http://www.dpi.
wa.gov.au/travelsmart/14954.
asp>, viewed April 2008.
9 Ministry of Transport, Transfigure:
2006 Employment and Commuting,
<http://www.transport.nsw.gov.
au/tdc/documents/tf2008-01transfigures.pdf>, viewed June 2008.

11 Public Transport Authority, Options
for Sustainable Transport, UDIA
Sustainability Forum, Perth, 2007.

10
8

7 Public Transport Authority, Western
Australian Government, Powerpoint
presentation, <http://www.pta.
wa.gov.au>, viewed 2008.

10 ABS, Perth Social Atlas 2006,
Canberra, 2006.

metres

Billion: estimated social and environmental cost of road.
congestion, Perth 2005.

6 Public Transport Authority, Western
Australian Government, Powerpoint
presentation, <http://www.pta.
wa.gov.au>, viewed 2008.

6
2
0
Perth

Adelaide

Australia

Melbourne

USA

Sydney

Europe

above: Australian capital cities compared with Europe, Tokyo and USA: Length of road per capita (metres).11
left (and continued over page): Perth transport data.12

Tokyo

12 Data in this table is sourced from
State of the Environment Report
WA, 2007; Main Roads Western
Australia, Annual Report 2007;
Main Roads Western Australia,
internal databases 2008; Public
Transport Authority, 2007, Options
for Sustainable Transport, UDIA
Sustainability Forum, Perth, 2007;
Department of Environment and
Conservation, Western Australian
Greenhouse Strategy, 2006.
!

Million passengers per annum: rail patronage is
expected to double from the current figure of around 30
million following completion of southern suburbs rail link.
This will result in a substantial greenhouse gas reduction.
79
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6.3%
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2,878
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1
4
68%
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3
1
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transport

Daily car trips in Perth are less than one km – the equivalent of
a 10- to 15-minute walk or a five-minute bike ride.
Personal vehicle trips are made in Perth daily.
Km of car use are saved per 1 km of efficient public
transport used.
Percentage of all Perth trips that are walking and cycling.
In Europe figures range from 35% to 45%.13
Western Australians who travelled to work by public
transport on census day, 2006. Commuters were mostly
living near city centres or within easy access to public
transport.14
Area needed in km2 for 2.2 million people – Vancouver’s
urban footprint. Vancouver has developed rapid transit
systems in preference to freeways, in conjunction with high
urban densities. Vancouver was recently voted the world’s
most liveable city by The Economist.15
Area needed in km2 for1.5 million people – Perth’s
urban footprint.16
Petrol used in cars 1L = 2 kg CO2 released.17
CO2-e released per year for by an average car equals
four tonnes.18
Percentage more greenhouse emissions released in transporting
an equivalent number of passengers by car than by electric rail.

‘Approximately 70% of Perth’s
new residential development still
occurs at or beyond the boundaries
of currently developed areas.
Expansion in these locations, with
limited services and little or no
local employment, exacerbates
vehicle dependence.’20

13 Landry, C., ‘Innovation builds a
healthier city’, The West Australian,
7 July 2007, p. 57.
14 ABS, Perth Social Atlas 2006,
Canberra, 2006.
15 Cox, S., ‘The very model of a modern
freeway-free metropolis’, The West
Australian, Travel Guide, January
2007, p. 14.
16 Cox, S., ‘The very model of a modern
freeway-free metropolis’, The West
Australian, Travel Guide, January
2007, p. 14.
17 Carbon Neutral, <http://www.
carbonneutral.com.au/climatechange.
htm>, viewed June 2008.
18 Carbon Neutral, <http://www.
carbonneutral.com.au/climatechange.
htm>, viewed June 2008.
19 Perth Walking: The Metropolitan
Region Pedestrian Strategy,
Department for Planning and
Infrastructure, Perth, 2000.
20 State of the Environment Report
WA, 2006.
21 ABS, Catalogue Number 4102.0,
Australian Social Trends 2008:
Public Transport Use for Work or
Study, Canberra, 2008.

The greenhouse gas saving for the Perth to Mandurah
railway’s first year full operation (tonnes of CO2-e).
Per annum cost of Western Australian road crashes – a major
cause of deaths of Australians aged between 6 and 28.19

22 ABS, Catalogue Number 4102.0,
Australian Social Trends 2008: Public
Transport Use for Work or Study,
Canberra, 2008.

Perth: urban transport related emissions (tonne/capita CO2).

23 ABS, Perth Social Atlas 2006,
Canberra, 2008.

Singapore and Amsterdam: transport related emissions
annually (tonne/capita CO2).

30%

Percentage of Western Australia’s emissions are from transport.

20%

25%
15%

Average daily travelling time in Western Australia (minutes).
Tyres sent to landfill annually in Western Australia.

10%
5%
0%
Percentage

CO2-e is the abbreviation of carbon dioxide equivalent and is the standard
measure for greenhouse emissions.

Sydney

Melbourne

Brisbane

Adelaide

Perth

Hobart

26%

18%

18%

14%

11%

10%

Canberra
8%

Australian capital cities: Percentage of adults using public transport to get to work or study, 2006.

21

Public transport usage declined substantially in Australia in the 30 years following World War II.
This correlates with a large increase in the registration and use of private vehicles in Australian cities.22
In Perth, it has been found that public transport usage is highest in a 5 km radius of Perth’s CBD, along train
lines and main arterial roads.23
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TOD (Transit Oriented Development) aims to
maximise access to public transport. Curitiba,
Bogota, Toronto, Calgary, Portland, Japan,
Singapore, Hong Kong and cities in Denmark,
Sweden, France, and the Netherlands have
implemented TOD principles into their city
planning.24 Dallas, in Texas, is currently doubling
its light rail network, planning 400 km of rail.

Western Australia has an average
of 2.1 cars per household, the
equal highest rate in the country.30

18
16
14
12
10
8

The Network City planning strategy for Perth25 aims to reduce car dependence by encouraging non-car modes of travel and supporting higher residential
densities around neighbourhood centres and public transport hubs.26

6

24 ‘Transit Oriented Development’,
Wikipedia online, <http://
en.wikipedia.org/wiki/TransitOriented_Development>, viewed
June 2008.
25 Western Australian Planning
Commission, Network City, 2005,
<http://www.wapc.wa.gov.au>,
viewed June 2007.
26 Western Australian Planning
Commission, Development Control
Policy 1.6: Planning to support
Transit use and Transit Oriented
Development, Perth, 2006.
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2003–2004

Passenger cars
Light commercial vehicles

8.02

11.22

14.38
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Motorcycles
Rail
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0.12
0.15
0.44

0.12
0.17
0.56

200,000

8
6

150,000

4

27 Bureau of Infrastructure, Transport and
Regional Economics (BITRE), Australian
Transport Statistics Yearbook 2007,
Canberra, 2008.

‘It is widely
recognised today that
0.06
0.07 the most effective way of building a “transit metropolis”
is to tightly
integrate dense, mixed-use
development around stops on a fixed-route transit
0.47
0.55
network, thus
0.7 maximising walk-up
0.84 patronage and multiple trip making. This is the approach
from Curitiba and Ottawa with their bus ways, through the urban rail systems in European
cities, and in the modern Asian cities such as in Japan, Hong Kong and Singapore (Cervero,
1998). Bus or light rail feeders to the main rail system are also widely exploited.’ 31

28 Bureau of Infrastructure, Transport
and Regional Economics (BITRE),
Estimating Urban Traffic and
Congestion Cost Trends for
Australian Cities, Working Paper 71,
Canberra, 2007.
29 Environmental Protection Authority/
Western Power, The Perth
Photochemical Smog Study, EPA,
Perth, 1996.

100,000

2
0

1976–77

enger cars
tonnes
commercial vehicles
300,000
cycles
250,000

8.02
0.56
0.12
0.15
0.44

1986–87
11.22
0.71
0.12
0.17
0.56

1996–97

900

50,000
2003–2004

14.38
16.73
0
0.85
1.04
Carbon monoxide
0.06 Reactive Organic Compounds
0.07 (ROC)
0.47 Oxides of nitrogen 0.55
0.7
0.84

30 ABS, Perth Social Atlas 2006,
Canberra, 2008.

800
Motor vehicles

Industry

Area based

213,900
27,000
23,100

5,100
11,700
20,300

47,000
22,600
2,300

31 Kenworthy, J. R., Transport Energy
Use and Greenhouse Gases in Urban
Passenger Transport Systems: A
Study of 84 Global Cities, Murdoch
University, Perth, 2003.

700
600
500
400

32 Organisation for Economic
Cooperation and Development
(OECD), OECD Factbook 2008:
Economic, Environmental and Social
Statistics, 2008; ABS Catalogue
No. 9309.0, Motor Vehicle Census,
Australia, 31 March 2006, <http://
www.abs.gov.au/AUSSTATS/abs@.
nsf/ProductsbyReleaseDate/06010F
4E7D145276CA257394000EC89A?
OpenDocument>.
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200,000
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n monoxide
ive Organic Compounds (ROC)
s of nitrogen
top: Total

Motor vehicles
213,900
27,000
23,100
passenger
kilometres

Industry
5,100
11,700
travelled20,300
in Perth

Area based
47,000
22,600
2,300
(billion
kms).27 Total

annually
car travel in Australian urban
centres has grown tenfold in the last 60 years. Average growth in car traffic for Australian capital cities is
projected to be in the range of 23% between 2005 and 2020. ‘This implies a substantial increase in the level
of car traffic on our current city networks.’28

bottom: Perth: Annual emissions due to human activity, 1992 (tonnes).29 Motor vehicles are the major source
of all emissions in the Perth metropolitan area. Vehicles contribute 80% of carbon monoxide and 42% of
nitrous oxides emissions to the Perth airshed. Overall, transport contributes 13% to Western Australia’s
greenhouse gas emissions.
!

World comparisons: Vehicles per 1000 population, 2006.32
!
!
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‘Emissions are first and foremost a problem created
by the affluent industrialized nations. The USA and
Australia have greenhouse gas emissions averaging
22 and 28 tonnes per head respectively, compared
to less than 1 tonne for many developing nations,
including China. The sustainable level of emissions
has been estimated to be about 3.5 tonnes for every
person on planet Earth.’1
36.6
2.8%
60%
54.9
70.49
6–7
20%

emissions

On a per capita basis, Western
Australia’s emissions are higher than
Australia’s and other developed
countries including the USA and UK.6

1 Lenzen, M., ‘Individual responsibility
and climate change’, Environmental
Justice Conference, The University of
Melbourne, October 1997.
2 Calculation based on 36.6 tonnes per
capita per annum x 1.5 million people
= 54.9 million tonnes. The state’s
total emissions were 70.49 million
tonnes in 2002.
3 Carbon Neutral, <http://www.
carbonneutral.com.au/comp_calc_
backg._info_proposal_format.pdf>,
viewded 2008.
4 Grace, W., ‘Sustainable Urban Living –
a Perth Perspective’, National Housing
Conference, Perth, October 2005.

Western Australian 2002 CO2-e production per capita
(tonnes). This is a factor of total emissions including
industry, agriculture, domestic sector, transport.

5 Environmental Protection Authority
(EPA), State of the Environment
Report Draft: Western Australia
2006, Department of Environment
and Conservation, Perth, 2006.

Percentage of emissions growth in Western Australia annually
– around the same amount as population growth (2.4%).
Percentage reductions in global emissions by 2050 are
required to stabilise atmospheric concentrations.

CO2-e (million tonnes)

Million tonnes of CO2-e produced annually in Western
Australia by 1.5 million people, means that 329.4
million trees need to be planted annually to offset
greenhouse gases.2

70

6 The Environmental Protection Authority
(EPA), State of the Environment
Report Western Australia 2007,
Department of Environment and
Conservation, Perth, 2007.

80

7 Australian Government Emissions
Information System, <http://
www.ageis.greenhouse.gov.au/
GGIDMUserFunc/QueryModel/
QueryModelElectricity.
asp#resultStartMarker>,viewed
August 2008.

60
50

Western Australia’s total emissions in 2002
(million tonnes).
Eucalypt trees will offset 1 tonne CO2 in the Western
Australian wheatbelt. It takes trees 10 years to absorb
half this, 30–100 years to full absorption.3

8 Banks, A. and Taylor, R., ‘Tough
greenhouse gas targets a risk
for WA’, The West Australian, 6
February 2007, p. 4. The Greenhouse
and Energy Taskforce report is
available online: Western Australian
Department of Environment and
Conservation website, portal.<http://
environment.wa.gov.au/portal/
page?_pageid=54,5690266&_
dad=portal&_schema=PORTAL>.

40
30
20
10

Percentage of Australia’s total greenhouse gas emissions
are produced by the residential sector. Everyday energy use
produces around nine tonnes per dwelling per annum.4
Perth emissions data.5

0
1990

1995

2000

2005

Western Australia: Growth in total CO2 emissions (million tonnes) 1990–2006.7
Western Australia’s total CO2-e emissions in 2006 were 70.41 million tonnes, an increase of 12% since 1990.
The Greenhouse and Energy Taskforce recommended that Western Australia should ‘slash its greenhouse gas
emissions by two-thirds by 2050 [on 2000 levels], endorse a national carbon trading emissions scheme and
aim to derive 20% of all electricity used in Perth and the South-West from renewable sources by 2020.’8
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‘The residential sector is responsible for producing
63 million tonnes CO2-e of greenhouse gases per
annum – around 20% of Australia’s total emissions.
The sector shows a 23% increase over the period
1990–95, the largest absolute increase in sectoral
emissions over that period. These emissions
represent some 9 tonnes CO2-e per dwelling per
annum. In addition to these emissions that arise
from everyday energy use, the energy embodied in
the 120,000 new houses added to the stock each
year adds another 6 million tonnes CO2–e.’9

emissions

‘Australia’s overall greenhouse
emissions are relatively small
– about one percent of global
emissions. However…we have one
of the highest per capita greenhouse
emissions in the world.’12
million tonnes
180

140
120
100
80

40
20
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0
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TAS

ACT

20
15

8%
10

!

47%
45%

5
0
Australia

USA

Germany

Russia

UK

Japan

New Zealand

Per capita greenhouse gas emissions in megatonnes (Mt) 2001.10
Australians generate the highest level of emissions per capita in the industrialised world. Hal Turton argues
that although ‘Australia accounts for [only] 3.4% of total Annex I emissions, Australia’s total emissions exceed
those of major European economies such as France and Italy (each with around three times Australia’s
population) and are only 20% lower than those of the UK.’ 11

top: Australian states: Total greenhouse gas emissions 2006 (million tonnes).13 Australia’s total greenhouse gas
emissions in 2006 amounted to 576 million tonnes of carbon dioxide equivalent (Mt CO2-e).
!

11 Turton, H., ‘Greenhouse gas
emissions in industrialised countries.
Where does Australia stand?’,
Discussion Paper No 66,
The Australia Institute, 2004.
12 Department of Environment
and Conservation, Western
Australian Greenhouse Strategy,
2006. Online at <http://portal.
environment.wa.gov.au/portal/
page?¬_pageid=54,5691452&_
dad=portal&_schema=PORTAL>,
viewed June 2008.

14 Department of Environment
and Conservation, Western
Australian Greenhouse Strategy,
2006. Online at portal.<http://
environment.wa.gov.au/portal/
page?¬_pageid=54,5691452&_
dad=portal&_schema=PORTAL>,
viewed September 2008.

60

30

10 Turton, H., ‘Greenhouse gas
emissions in industrialised countries.
Where does Australia stand?’,
Discussion Paper No 66,
The Australia Institute, 2004.

13 Department of Climate Change,
State & Territory Greenhouse
Gas Inventories 2006, Australian
Government, 2008. Online at
<http://www.climatechange.gov.
au/inventory/stateinv/index.html>,
viewed September 2008.

160

megatonnes

9 Grace, W., ‘Sustainable Urban Living –
a Perth Perspective’, National Housing
Conference, Perth, October 2005.

bottom: Western Australia: Domestic sources of greenhouse gas emissions, 2006.14 The main sources of Western
Australian domestic emissions are transport, domestic energy use and waste. Home heating and cooling
(26%), water heating (31%) and refrigeration (16%) contribute most to domestic energy consumption.
Therefore, improving the energy efficiency of homes is an effective way of reducing greenhouse gas emissions.
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eCONOMICS
952.72
5.7
127.8
61.5
22.13
60.51
4.3
9%
13.7
12
5.7
5
2.8
2.4
2.6

Billion AU$: Australia’s GDP (2006–07).
Billion AU$: Gross value of agricultural production Western
Australia (2005–06).
Billion AU$: Gross State Product Western Australia (real,
2006–07).
Billion AU$: Gross State Product per capita Western
Australia (real, 2006–07).
Billion AU$: Western Australia’s total imports (2006–07).
Billion AU$: Western Australia’s total exports (2006–07).
Billion AU$: Value of Western Australia’s agricultural exports
(2005–06).

Mineral resources are Western
Australia’s top commodity exports,
constituting approximately 86% of
the state’s merchandise exports.2
Over half (54.8%) of Western
Australia’s agriculture production is
exported overseas.3

Percentage of Western Australia’s total export value was
from agriculture.

16
14
12
10
8
6
4
2
0

Billion AU$: value of Western Australian exports to Japan
(2006–07).
Billion AU$: value of Western Australian exports to India
(2006–07).

Billion AU$: value of Western Australian exports to United
Kingdom (2006–07).
Billion AU$: value of Western Australian imports from
Singapore (2006–07).
Billion AU$: value of Western Australian imports from
Western Japan (2006–07).
above: Western Australian import and export data1.

2 Department of Industry and
Resources, Powerpoint presentation
quoting ABS data for 2007,
<http:// www.ecc.online.wa.gov.
au/documents/000090V02.Mike.
WILSON.ppt.>, viewed 2008.

AU$ billions

Billion AU$: value of Western Australian exports to China
(2006–07).

Billion AU$: value of Western Australian exports to Republic
of Korea (2006–07).

1 ABS, Catalogue No. 1306.0: Western
Australia at a glance, Canberra,
2008; ABS, Catalogue No. 5206.0:
Australian National Accounts:
National Income, Expenditure and
Product, Canberra, 2008; ABS,
Catalogue No. 7121.0: Agricultural
Commodities 2005/2006, Canberra,
2006; EPA, State of the Environment
Report WA, 2007; Department
of Industry and Resources,
Powerpoint presentation 2007,
<http:// www.ecc.online.wa.gov.
au/documents/000090V02.
Mike.WILSON.ppt.>, viewed 2008;
Australian Bureau of Agricultural
and Resource Economics, 2007;
AusLink, <http://www.auslink.
gov.au/publications/reports/pdf/
Perth_Adelaide_Corridor_Strategy.
pdf>, viewed June 2008.

3 ABS, ‘Feature article 2: The Agriculture
Industry in Western Australia’,
Catalogue No. 1367.5: Western
Australian Statistical Indicators, March
2007, Canberra, 2007.
4 Department of Industry and
Resources, Powerpoint presentation
quoting ABS data for 2007,
<http:// www.ecc.online.wa.gov.
au/documents/000090V02.Mike.
WILSON.ppt.>, viewed 2008.

AU$
18 billions

5 ABS, Catalogue No. 1306.5: Western
Australia at a glance, Canberra, 2008.
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Iron ore

Gold

Petroleum

Gas

Wheat

Wool

top: Western Australia’s major export markets by value 2007 (AU$ billions).4
bottom: Western Australia’s major export commodities 2006–07 (AU$ billions).5
!

89
database

economics
53.1
16.7
16.1
7
4.7
4.1
1.8
756
306
264
13.6
152,085
264
160,457
50%
71%
2.2
1.9
1.5

Billion AU$: Estimated value of Western Australia’s mineral
and petroleum industry exports 2007.
Billion AU$: Western Australia’s petroleum export
value 2007.
Billion AU$: Western Australia’s iron ore export
value 2007.
Billion AU$: Western Australia’s nickel export value 2007.
Billion AU$: Western Australia’s alumina export value 2007.
Billion AU$: Western Australia’s gold export value 2007.
Billion AU$: Western Australia’s lead, copper and zinc
export value 2007.
Million AU$: Western Australia’s mineral sands export
value 2007.
Million AU$: Western Australia’s salt export value 2007.
Million AU$: Western Australia’s coal export value 2007.
Western Australia’s salt export volume in million tonnes 2007.

Western Australia’s Gross State
Product per capita increased by
2.8% per year from 1993 to 2004,
exceeding the national annual
growth rate of 2.6%.7

6 ABS, Perth Social Atlas 2006.
7 ABS, Catalogue No. 1306.5, Western
Australia at a glance, Canberra, 2008.
8 Department of Industry and
Resources, ‘Statistics and
Economics’, Powerpoint presentation
quoting ABS figures for 2007.
9 ABS, Catalogue No. 1306.0: Western
Australia at a glance, Canberra,
2008; ABS, Catalogue No. 5206.0:
Australian National Accounts: National
Income, Expenditure and Product,
Canberra, 2008; ABS, Catalogue No.
7121.0: Agricultural Commodities
2005/2006, Canberra, 2006; EPA
State of the Environment Report WA,
2007; Department of Industry and
Resources, Powerpoint presentation,
2007; Australian Bureau of Agricultural
and Resource Economics, 2007;
AusLink, <http://www.auslink.
gov.au/publications/reports/pdf/
Perth_Adelaide_Corridor_Strategy.
pdf>, viewed June 2008.

AU$ billion

3
2.5
2
1.5
1
0.5
0
Japan

Singapore

USA

UK

China

Western Australia’s gold export volume in kilograms 2007.

Percentage of Australia’s total oil and condensate production
comes from Western Australia.
Billion AU$: Western Australia’s import value from United
States of America (2006–07).
Billion AU$: Western Australia’s import value from United
Kingdom (2006–07).
Billion AU$: Western Australia’s import value from China
(2006–07).

17.7%

38.2%

Western Australia’s nickel export volume in tonnes 2007.
Percentage of Australia’s total value of mineral and
petroleum sales comes from Western Australia.

!

2.3%
2.4%

Western Australia’s iron ore export volume in million
tonnes 2007.

12.4%
Tasmania
Tasmania
Northern Territory

6%

21%

New South Wales
Victoria
Queensland
South Australia

Northern Territory
New South Wales
Victoria
Queensland
South Australia
Western Australia

Western Australia
top:
Western Australia’s imports: Top five import markets by value 2006–07 (AU$ billion).8
Western Australia’s imports are primarily from Asian markets.

!

!
bottom: Australia: Merchandise exports
by state 2007, not including services.9
Western Australia accounts for almost 40% of Australian exports.

left: Western Australia’s resources sector export and import data 2007.10

91
database

eCONOMICS

Tonnes cattle and calves (2005–06).
Tonnes wool (2005–06).
Million sheep and lambs (2006–07).
Million meat cattle (2006–07).
Million tonnes of barley for grain (2006–07).
Billion AU$: iron ore (2006–07).

Perth is one of the world’s most
isolated capital cities. International
and interstate transport is vital in
supporting the state’s economic
and social viability.
180
’000s
160

Billion AU$: gold bullion (2006–07).

140
120

Billion AU$: petroleum and petroleum products
(2006–07).
Billion AU$: natural gas and gas products (2006–07).

100
80

10 Department of Industry and
Resources, unpublished data
quoting ABS figures for 2007.
11 Department of Industry and
Resources, Powerpoint presentation
quoting ABS, Department of Industry
and Resources and OECD Economic
Surveys, Department of Consumer
and Employment Protection.
12 ABS, Catalogue No. 1306.0: Western
Australia at a glance, Canberra,
2008; ABS, Catalogue No. 5206.0:
Australian National Accounts: National
Income, Expenditure and Product,
Canberra, 2008; ABS, Catalogue No.
7121.0: Agricultural Commodities
2005/2006, Canberra, 2006; EPA,
State of the Environment Report WA,
2007; Department of Industry and
Resources, Powerpoint presentation,
2007; Australian Bureau of Agricultural
and Resource Economics, 2007;
AusLink, <http://www.auslink.
gov.au/publications/reports/pdf/
Perth_Adelaide_Corridor_Strategy.
pdf>, viewed June 2008.

60
40

Personal and other services

Cultural and recreational services

Health and community services

Education

Government admin. and defence

Property and business

Finance and insurance

Communication sevices

Transport and storage

Retail trade

Wholesale trade

Accommodation, cafes and restaurants

Metre long trains. The current economic length of a train on
the east–west corridor is 1.8 km, stacked double.

Construction

Million tonnes of non-bulk freight was moved between
Perth and the eastern states in 2005 (not including
mining and grain). This is forecast to double in the next
20 to 25 years.

0
Electricity, gas and water supply

Million AU$: wool (2006–07).

20
Manufacturing

Billion AU$: wheat (2006–07). As a percentage: 50% of
the national export total.

Mining and petroleum

1,800

Million tonnes wheat (2005–06).

Agriculture, forestry and fishing

9.1
131,000
107,800
22.13
2.32
9.09
15.3
10.4
7.5
4.7
1.7
517
4.5

above: Western Australia: Employment by industry sector, 2007 (’000).11
!

Western Australia’s economy supports high numbers of employees in the retail, construction and property
sectors in 2007. Total direct and indirect employment in the mining sector amounted to approximately 20%
of state employment. 55% of all jobs created in Western Australia in the 1990s resulted from growth in the
resources sector.12
left: Western Australia: Major commodities produced and exported.13
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footprint

Europe
Western Australia
Perth footprint for three million at 14.5 hectares per person (2050)
Perth ecological footprint for 1.5 million at 14.5 hectares per person (2007)
Perth metropolitan area

Western Australia ‘now has one
of the highest per capita rates of
consumption in the world’.1

1 EPA, State of the Environment Report,
WA, Department of Environment and
Conservation, 2007.

Western Australia’s large eco footprint (14.5 hectares per person) is due to the state’s resource
based economy, high standards of living and high personal consumption rates. Food, housing
and transport are the major impacts on Western Australia’s environment. Land use associated
with food alone makes up 46% of the state’s ecological footprint. This figure is large because
of the agricultural (crop and livestock) components of food production. Western Australia runs
livestock over large areas of land at low densities.1

2007

2050

above left: 2007: 21.7 million hectares = footprint for 1.5 million Western Australians.
above right: 2050: 43.4 million hectares = footprint for three million Western Australians.
left: Perth’s ecological footprint size scaled to Europe and Western Australia.
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‘In the 50 years since the end of the Second World
War, Australian cities have been transformed from fairly
tightly knit core-and-spoke configurations, to sprawling
suburban low-density configurations. This transformation
of urban land use has been accompanied and made
possible by a rapid improvement and spread of the
road system, and an even more rapid expansion in per
person car ownership’.2

footprint

‘There are about 10 billion hectares
of bioproductive land in the world.
There are about six billion people
on this earth. Therefore, everyone is
entitled to about 1.7 hectares of this
bioproductive land to support them.
If you need much more, you are
using someone else’s resources.’4

2 Bureau of Infratructure, Transport
and Regional Economics,
Information Sheet 014, Urban
Transport: Looking ahead, 1999,
<http://www.btre.gov.au/info.
aspx?NodeId=61&ResourceId=30>,
viewed September 2008.
3 van Susteren, A., Metropolitan
World Atlas, 101 Publishers,
Rotterdam, 2007.
4 Eamus, D., ‘Sydney’s Ecological
Footprint – A Size 11 Problem?’,
<http://www.onlineopinion.com.au/
view.asp?article=1189>,
viewed September 2008.
5 WWF Living Planet Report and
Conservation Foundation of
Australia's Consumption Atlas data.

United Arab
Emirates
USA
Australia
UK
South Africa
China
Somalia
City footprint maps show metropolitan built-up areas.3

above: If the world lived as
Australians do, we would need
four planets to support us.5
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134,596
45%
40,087
173,735
60%
207,658
230,956
305,403
211,840
26,941
202,494
125,484
157,567
26,629
449,628
20,910
245,600
89,020
111,000

social

People living alone aged over 15 years – 11.6% of
the population.
Percentage of sole person households were living in
inner city suburbs.
Single parent families with dependent children – 10.5%
of all families.
Couples with no dependent children – 45.6% of all families.
Percentage of families with no dependent children were
found in inner city suburbs, and in the Mandurah region;
Bouvard, South Yunderup.
Dwellings under mortgage or under a rent/buy scheme.
At 40.2% of all occupied homes, Perth has the highest
proportion of homes being purchased of all capital cities.
Homes with broadband access – 44.4% of homes.
Employed people with no qualifications above school level
– 42.2% of the labour force.
People 15–64 years who were not in the labour force –
23% of the labour force. Two-thirds of these were women.
Unemployed people – 3.7% of the population.
Students, five years and over.
Students attending government schools – 62% of students.
people in the labour force with a bachelor degree or
higher – 22.6%.

‘We need urban environments
that are easy to navigate and
that provide lots of opportunities
for random encounters between
people in the community. In the
terms used by urban planners,
we need environments that are
high in connectivity, permeability
and accessibility.’1

1 Moore, T., Towards Improved
Support for Families of Young
Children: The Role of Communities,
Centre for Community Child
Health, Royal Children’s Hospital,
Melbourne, 2005.
2 ‘Close to Home’, Uniview,
Summer 2008.
3 Deed, G., The West Australian, 22
August 2008, p. 3.
4 ABS, Catalogue No. 2030.5,
Perth: A Social Atlas, 2006
Census of Population and Housing,
Canberra, 2006.

‘Research reveals that 60% of WA’s primary school students live less than a 20-minute walk
from school but most are still driven every day.’2
One in six Australians are obese or 3.71 million people – 17.5% of the population. The
annual cost of obesity in Western Australia comes to $6 billion. ‘Long term planning on issues
such as urban design…is urgently needed.’3

People not fluent in English – 2.1% of the population five
years and over.
Overseas-born people – 33.6% of population. The second
highest proportion of all capital cities, following Sydney.
Indigenous Australians.
People 60 years and over – 17% of the population.
High numbers of these were living in coastal areas of
Rockingham and Mandurah and within a 10km radius of
Perth city centre.

left: Perth/Mandurah region social data.4

People aged 0–4 years – 6.2% of the population.
Increase in resident population in the five years to 2006
– 8.4% increase. Population increases were largely in
outlying suburbs but also East Perth due to densification
of housing.
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‘There is a particular danger for Perth, with the boom
well in place and 12–14 hour working days beginning
to bite’.5 West Australians average 41 hours a week
at work, an hour more than the national average and
three hours more than workers in Canberra.
An additional two hours a day in the car getting to
and from work ‘is now a fact of life for many people
living in Perth’s outlying suburbs’.6

There were 13,391 homeless
people in Western Australia in
2006, compared with 11,697 in
2001. The homelessness rates in
Western Australia and Queensland
are significantly higher than in
other Australian states at 68
homeless people per 10,000
population compared to 40–50
homeless per 10,000 population
in other Australian states.8

5 Landry, C., ‘Innovation builds a
healthier city’, The West Australian,
7 July 2007, p. 57.
6 Riley, S., ‘Freeway run for City workers
turns to a crawl of up to an hour’, The
West Australian, 2 July 2007, p. 5.
7 FORM, Comparative Capitals: A
Creative Capital Research Project,
FORM, Perth, August 2008.
8 ABS, Catalogue No. 2050.0,
Counting the homeless 2006,
Canberra, 2006.
9 ABS, Catalogue No. 1338.1,
New South Wales in Focus 2008,
Canberra, 2008.
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Australian states: Incidence of long-term mental health conditions per 1,000 total population.7

Australian states: Victims of personal crime, 2005 (percentage of population).9

Western Australia has the third highest percentage of population with long-term mental health conditions.

As a percentage of population, Western Australia ranks fourth of all Australian states.
!
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‘The measures…for housing include reducing the size
of new housing; the adoption of passive solar design
as a principle for all new housing and housing retrofits; reducing the embodied energy per unit floor
area; and adopting solar hot water as a standard. The
potential for dramatic reductions in scheme water use
arising from water efficient fixtures, rainwater tanks
and recycling are identified as appropriate responses
to the critical water supply issues facing Perth.’1
66%
57%
55%
17%
70%

Percentage of dwellings in Western Australia had insulation in 2005, compared to the national
average of 61%. The proportion of insulated dwellings in WA increased from 52% in 1994.
Percentage of households in Western Australia used fluorescent lights and 32% used other
energy-saving lights.
Percentage of Western Australia households applied at least one measure to regulate heat
through windows, compared to the Australian average of 48%.
Percentage of housholds in Western Australia used solar energy in their homes, the second
highest level in Australia after the Northern Territory and three times the national average of 5%.
Between 1994 and 2005, there was an increased use of whitegoods in Western Australian
dwellings, notably air conditioners (36% to 70%), dishwashers (17% to 34%), clothes
dryers (41% to 48%) and washing machines (95% to 97%). Computer uptake also
increased from 47% in 1999 to 70% in 2005.2

housing

‘A house is not just a house, it is far
more. A house involves land, water,
electricity, and a whole range of
issues that have to come together.
Each one is a separate department
in the city and unless you can bring
them all together as a single team
you will never provide a fully serviced
urban environment.’5
Peri-urban

Low-density

High-density

Allotments per ha

5

15

40

Lot size, m2

1,500

467

175

250

Roof area, m2 per lot

250

230

105

200

Paved area, m2 per lot

100

50

35

150

Pervious area, m per lot

1,150

187

35

100

% of area impervious

20

42

70

50

% of area allotments

75

70

70

% of area road corridor

15

20

20

% of area open space

10

10

10

2

0
1950

1971

1995

2006

1 Grace, W., ‘Sustainable Urban Living –
a Perth Perspective’, National Housing
Conference, Perth, October 2005.
2 ABS, Catalogue No. 4602.0,
Environmental Issues: People's
Views and Practices, March 2005,
accessed online, September 2008.
3 The Environmental Protection Authority
(EPA), State of the Environment
Report Western Australia 2007,
Department of Environment and
Conservation, Perth, 2007; ABS,
‘Average floor area of new residential
buildings’, Catalogue No. 8731.0,
Building Approvals, Australia,
Canberra, 2008.
4 ABS, Catalogue No. 4102.0,
Australian Social Trends 2007,
Canberra, 2007.
5 Baskin, J. in Burdett, R. and Sudjic,
D. (eds.), The Endless City, Phaidon,
London, 2007, p. 487.
6 Table from: Institute for Sustainable
Resources, ‘Integrated Stormwater and
Treatment and Harvesting: Technical
Guidance Report’, Monash University,
Melbourne, 2006. Online at <http://
iswr.eng.monash.edu.au/research/
projects/stormwater/final_report.
pdf>, viewed October 2008.
7 Real Estate Institute of Western
Australia (REIWA), 2008.

!

Western Australia: Typical house size, 1950 to 2006 (m2).3 Western Australia’s typical house size has more than
doubled since the 1950’s from 110 m2 to 237.5 m2 in 2006–074 while the average number of occupants per
household has decreased by approximately 40% over the same period.

Typical urban development patterns for residential land use, Melbourne and Brisbane.6
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housing

$443,000

June quarter 2008 median Perth residential house (above) and land
(opposite) prices (AU$).7
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$250,000

housing

A Perth household required an
annual income of $133,000 to
purchase a median priced house
($446,000). A growing number of
households will struggle to attain
home ownership.8

Perth emissions data5

8 Shelter WA, <http://www.shelterwa.org.
au/publications/news/Presentation_
State_of_Affordable_Housing_2007.
pdf>, viewed April 2008.
9 Real Estate Institute of Western
Australia (REIWA), Median residential
house prices, March 2008.

left: Perth median house price under AU$500K
above left: Perth median house price AU$500–800K
above right: Perth median house price AU$800K+9
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In June 2007 none of Perth’s 291 metropolitan
suburbs were affordable to purchase for
households in the bottom 40% of the income
range or households in receipt of the median
income.9 Typical bank home loans in Perth are five
times annual income.10
New residential buildings completed.
Average value in AU$: average value of new
residential building.
Total value in AU$ billion: total value of non-residential
building completed.
Perth median lot size 698 sq metres, 1991–92.
Perth median lot size 559 sq metres, 2004–05.
Separate houses.
Semi-detached, row or terrace houses.

Mission Australia recommends
a range of strategies [to address
homelessness and housing
affordability issues in Perth] including
creating more affordable housing
in the heart of our capital cities,
combating the trend of low-income
people living on the suburban fringe
and travelling hours to work.12

Western Australia building activity 2006–0711

10 Shelter WA, <http:www.shelterwa.org.
au/publications/news/Presentation_
State_of_Affordable_Housing_2007.
pdf>, viewed April 2008.
11 Data in this table is sourced from
ABS, Catalogue No. 1306.5, Western
Australia at a Glance 2008 Revised,
Canberra, 2008; Western Australian
Planning Commission; ABS, 2006
Census Quickstats: Perth, Canberra,
2007.
12 Mission Australia, ‘UN Report on
Australian housing crisis rings
true’, 12 June 2007, <http://
www.missionaustralia.com.
au/news/media-releases/42media-releases/182-un-reporton-australian-housing>, viewed
September 2008.
13 ‘Greater Perth Population and
Housing Discussion Paper 2’,
Western Australian Planning
Commission, Perth, 2003; ABS,
2006 Census Quickstats: Perth,
Canberra, 2007.

2006

2001

1996

1991

1986

1981

1976

1971

1966

1961

1954

1947

Group household.

1931

Lone person household.

5
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0
1921

Family household.

9 Shelter WA, <http:www.shelterwa.org.
au/publications/news/Presentation_
State_of_Affordable_Housing_2007.
pdf>, viewed April 2008.

14 2050 projection from Foran, B.
and Poldy, F., ‘Future Dilemmas:
Options to 2050 for Australia’s
Population, Technology, Resources
and Environment’, CSIRO Sustainable
Ecosystems, Canberra, 2002.

Flats, units and apartments.

1911

24,621
203,115
2.16
698
559
78.1%
11.9%
9.4%
67.2%
23.6%
3.6%

housing

Western Australia: Number of people per household 1911–2006.13
Western Australia’s average household size has dropped from a high of 4.7 people per household in 1921 to
2.5 people in 2006. Projections indicate that the Australian average household occupancy rate will continue
to decline to around 2.3–2.4 people per household by 2050.13

!
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Perth is facing a housing affordability crisis
unprecedented in recent times with an
unaffordability ranking very close to that of London.
Perth is still marginally more affordable than Sydney
with house prices eight times the median household
income compared to Sydney at almost nine.15
RANK

CITY

NATION

RATIO

1

Los Angeles, CA

US

11.5

2

Salinas, CA

US

10.9

3

San Francisco, CA

US

10.8

4

Honolulu, HI

US

10.3

5

San Diego, CA

US

10.0

6

Mandurah (Perth region)

Aus

9.5

7

San Jose, CA

US

9.3

7

Sunshine Coast

Aus

9.3

9

UK Bournemouth & Dorset

UK

8.9

10

Belfast

UK

8.8

11

Sydney

Aus

8.6

11

Gold Coast

Aus

8.6

13

Kelowna

Canada

8.5

13

Santa Rosa, CA

US

8.5

15

Vancouver

Canada

8.4

16

Exeter & Devon

UK

8.2

16

Ventura County, CA

US

8.2

18

London (GLA)

UK

7.7

19

Perth

Aus

7.6

20

Tauranga

NZ

7.5

21

London Exurbs

UK

7.4

22

Melbourne

Aus

7.3

22

Victoria

Canada

7.3

24

Rockingham (Perth region)

Aus

7.2

25

Miami-West Palm Beach, FL

US

7.1

housing

‘The standard block size that defines
our sprawling cities was initially
mandated to separate dwellings in
order to halt the spread of bubonic
plague and, later, to accommodate
septic tanks. By continuing to
embrace it, we have launched a
litany of problems, one of which is a
generation of parents and children
who think the only safe way to get to
school is to be driven.’17

15 4th Annual Demographia
International Housing Affordability
Survey: 2008 Ratings for Major
Urban Markets, <http://www.
demographia.com/dhi-ix2005q3.
pdf>, viewed April 2008.
16 4th Annual Demographia
International Housing Affordability
Survey: 2008 Ratings for Major
Urban Markets, <http://www.
demographia.com/dhi-ix2005q3.
pdf>, viewed April 2008.
17 Giles-Corti, B., Centre for the
Built Environment and Health, The
University of Western Australia,
quoted in, ‘Close to Home’, Uniview,
Summer 2008.
18 Comparitive Capitals, FORM,
Perth, 2008, based on ABS 2006
Census data.

9000
8000
7000
6000
5000
4000
3000
2000
1000
0
Sydney

Melbourne Adelaide

Perth

Canberra Brisbane

Darwin

Hobart

Severely unaffordable world cities, 2007.16

Australian capital cities: Inner city population density, 2006 (persons per sq km).18

Ratio = multiple of house prices to annual income.

Perth’s inner city is the fastest growing municipality of any Australian capital city, but currently has a lower
population density than most other Australian capital cities at 639 people per square kilometre. Perth’s inner
city population has grown from around 9,000 in 2001 to approximately 13,000 in 2008.
!
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food

‘The world will need one billion more hectares of
arable land by 2050 – roughly the area of Brazil and
far more land than will be available.’1
34.9
17.5
19
30.8
10.8
23.3
135
162
137
67.7
7.9
7.1
53.4
7.1
0.9
2.4

kg beef
kg mutton and lamb
kg pork
kg poultry
kg seafood
kg dairy
kg fruit and fruit products
kg vegetables
eggs
kg flour
kg breakfast food
kg rice

‘The argument for developing green
cities…rests on the fact that we
harvest nutrients from across a
nutrient poor continent and then
concentrate them, and water,
in our cities. Cities thus contain
the two ingredients most vital to
food production – large amounts
of water and large amounts of
nutrient, which are currently mostly
wasted by pumping them into the
ocean to get rid of a few bacteria.
This is a truly illogical thing to do.’2

kg bread
kg nuts
kg tea
left: Australian annual food consumption per capita in kilograms 1997/983

kg coffee
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1 Vogel, G., ‘Upending the Traditional
Farm’, Science, Vol. 319, 8 February
2008.
2 Cribb, J., Unpublished discussion,
March 2008.
3 ABS, Catalogue No. 4306.0,
Apparent Consumption of Foodstuffs,
Canberra, 2000.

‘Urban farming will be our biggest paradigm shift.
Our likely food future will be focused on organic
systems within urban and peri-urban boundaries.
Organic hydroponics, organic aquaculture and
aquaponics – high-tech food production teamed
up with green roofs.’4
1,209,810
179,148
3,856
63,597
2,194,180
85
11
28
771,552
24,034
783
6,204
6,749
5,385
124
112

Tonnes of Asian vegetables produced in Perth, of a total Western
Australian crop of 1,798,493 tonnes (2006–07).
Kilograms of lettuce produced undercover in Perth, of a total
Western Australian crop of 205,820 kg (2005–06).
Tonnes of lettuce produced outdoors in Perth, of a total Western
Australian outdoor crop of 7,586 tonnes (2005–06).
Square metres of lettuce grown undercover in Perth
(2005–06).
Kilograms of strawberries produced in Perth (1997).
Hectares of strawberries in Perth (1997).
Hectares of wheat grown for grain in Perth (1997).
Tonnes of wheat produced for grain in Perth (1997).
Kilograms of oranges produced in Perth (1997).
Orange production trees planted in Perth (1997).
Hectares of vineyards in Perth (1997).
Tonnes of grapes (fresh weight) produced in Perth (1997).

food

‘In Paris of a century ago, 100,000
tonnes of high-value out-ofseason crops were grown on 1,400
hectares, around one-sixth of the
surface area of the city, using about
one million tonnes of horse manure.
They used to heap up to 0.3 m
of horse manure on top of their
vegetable beds every year, and used
many different methods to control
soil and air temperature. They were
able to grow between three and six
crops of fruit and vegetables a year,
making a good living on no more
than 0.75 hectares.’5

Tonnes of potatoes produced in Perth (1997).
Tonnes of potatoes produced in Perth (2005–06).

left: Fruit and vegetable production in Perth.6

Hectares of potatoes in Perth (2005–06).
Hecatres of tomatoes in Perth of a total of 350 ha in
Western Australia (2005–06).
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4 Wilson, G., ‘Urban Food will be
our Biggest Paradigm Shift’, News
Bulletin 2: Cities must Grow Fresh
Food from Organic Waste, Urban
Agriculture online, <http://www.
urbanag.org.au/urbagnews2.pdf>,
viewed August 2008.
5 Deelstra, T. and Girardet, H., ‘Urban
Agriculture and Sustainable Cities’,
Thematic Paper, Resource Center
on Urban Agriculture and Forestry,
Leusden, 2000.
6 Data in this table is sourced from
National Farmers Federation,
<http://www.nff.org.au/farm-facts.
html>, viewed May 2008; ABS,
Agricultural Commodities: Small Area
Data, Australia, 2006-07, Canberra,
2008; Vegetables WA, <http://www.
vegetableswa.com.au/>, viewed May
2008; Australian Natural Resources
Atlas, <http://www.anra.gov.au/
topics/agriculture/statistics/wa/
sd-perth.html#stats>, viewed August
2008; ABS, Agricultural Commodities
2005/2006, Canberra, 2006; ABS,
Western Australia at a Glance, 2008,
Canberra, 2008.

food

‘In all production areas, difficulty in obtaining
sufficient water and land for expansion as well as
other factors…can lead to pressure to subdivide…
This can significantly and irreversibly limit future
options for agriculture in an area.’7
12,872
81,269
64,913
9–11
2,123
1,315,689
1,858

‘The [Perth] region’s restricted and
limited rainfall necessitates the
use of supplementary irrigation
to produce most crops and to
improve yield and market quality
within the coastal plain. The soils
of the Spearwood land system are
generally suitable for horticulture and
particularly vegetable production.’10

Farms in Western Australia; or 9.3% of Australian farms
engaged in agricultural production.
Holdings in hectares with agricultural value, Perth 1997.
Holdings in hectares with agricultural value, Perth 2006–07.
The number of megalitres/hectare of irrigation is required
to produce a 16 week summer carrot crop on sandy soil
near Perth (9,000–11,000 kL/hectare) with conventional
agricultural methods.
The area of fruit and nut orchards in hectares in the Perth
region 2006–07.
Orchard fruit trees in the Perth region 2006–07.
Area needed in hectares growing vegetables for human
consumption, Perth 2006–07 (1,930 hectare in 2005–06).

tonnes

6000
5000
4000
3000
2000
1000
0

4%

3%

Poultry
Vegetables

8%

32%

8 Data in this table is sourced from
National Farmers Federation,
<http://www.nff.org.au/farm-facts.
html>, viewed May 2008; ABS,
Agricultural Commodities: Small Area
Data, Australia, 2006–07, Canberra,
2008; Vegetables WA, <http://www.
vegetableswa.com.au/>, viewed May
2008; Australian Natural Resources
Atlas, <http://www.anra.gov.au/
topics/agriculture/statistics/wa/
sd-perth.html#stats>, viewed August
2008; ABS, Agricultural Commodities
2005/2006, Canberra, 2006; ABS,
Western Australia at a Glance, 2008,
Canberra, 2008.
9 McCoy, S., Organic Horticulture:
Strategic Opportunities for Western
Australia, Bulletin 4622, Department of
Agriculture, Perth, 2004.
10 Kininmonth, I., Issues paper –
Agriculture in the Perth Metropolitan
Region: The Importance of Agriculture
in the Perth Region, Agriculture
Western Australia, Perth, 2000.
11 Cook, D., Anna, G., and Hatherly,
C., Agriculture Statistical Overview
96/97: Perth Metropolitan Region,
Sustainable Rural Development
Program, Agriculture Western
Australia, Perth, undated.

Poultry

8%

7 Kininmonth, I., Issues paper –
Agriculture in the Perth Metropolitan
Region: The Importance of Agriculture
in the Perth Region, Agriculture
Western Australia, Perth, 2000.

Vegetables

Nurseries
etc.
Nurseries etc.
Horticulture
Horticulture
EggsEggs

15%

Grapes

Grapes

15%
15%

Beef

Beef Other
Other

!

top: Perth food production.

8

bottom: Western Australia: Potential supply of nitrogen rich input materials by area, available for horticulture
(tonnes N/yr available for horticulture).9 Perth, Harvey and Gingin have the greatest potential supply of
nitrogen rich material suitable for organic horticulture development. Perth has the potential for increased
organic industry in the production of fruit and vegetables on the coastal plain; grapes, olives, citrus, avocados,
vegetables and melons and has close proximity to organic nutrient sources.

!

Perth metropolitan region: Proportion of Gross Value Agricultural Production (GVAP) by agricultural commodity.
Total value AU$277 million, 1996–97.11 Poultry and vegetables were the major agricultural commodities! (in
terms of value) produced in the Perth metropolitan region in 1996/97.
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‘Changing consumer tastes and demands are also
increasingly influencing where and how agriculture is
undertaken. International trends and local experience
indicate an increasing demand for organic and fresh
food grown near to where people live. In association
with this trend farmers’ markets are growing along
with agri-tourism in the urban periphery. These trends
are expected to continue as consumer awareness of
diet and the importance of fresh food grows.’12
1
114
2,000
7,950
1,278
161
824
5,550
1,600
304
2,948

Hectare will feed 50 people according to Dutch farming
methods excluding wine, tobacco, meat.
Hectares for poultry production.
Hectares for fish production.

food

In a survey conducted for the United
Nations, cities worldwide already
produce about one-third of the food
consumed by their residents on
average. This percentage is ‘likely to
grow in coming decades, given that
the need for urban agriculture could
be greater now than ever before’.13

12 Kininmonth, I., Issues paper –
Agriculture in the Perth Metropolitan
Region: The Importance of Agriculture
in the Perth Region, Agriculture
Western Australia, Perth, 2000.
13 Halweil, B. and Nierenberg, D., in their
report published in the ‘State of the
World 2007’ by the Washingtonbased Worldwatch Institute.
Quoted by Tacio, H. D., ‘Urban
farming can help feed city millions’,
peopleandplanet.net: people and
food and agriculture.
14 Fairlie, S., ‘Can Britain feed itself?’
The Land, Winter 2007–08.
15 The KM3 project by MVRDV was
designed City for one million people
in a 5x5x5km cube. MVRDV based
their calculations on Dutch food
consumption statistics and high-tech
agricultural production (excluding
beef, sheep and pork). MVRDV, KM3:
Excursions on capacities, Actar,
Rotterdam, 2005.

Hectares of dairy pasture for milk production.
Hectares for outdoor vegetable production.
Hectares for indoor vegetable production.
Hectares for rice production.
Hectares for sugar beet production.
Hectares for coffee production.
Hectares for tea production.
Hectares for fruit production.

Data used in the Boomtown 2050 research14

Chemical farming methods (excluding meat production) = feeds 14 people/ha
Traditional UK organic farming methods (excluding livestock) = feeds 7.5 people/ha

left: Dutch intensive agriculture data used in the boomtown research
measured in hectares.15

119
database

‘In Shanghai, only 20% of the land administered
by the city authorities is actually built on; 80% of
the land, mainly in the urban perimeter, is used for
crop growing, making the city region self-sufficient
in vegetables and producing much of the rice, pork,
chicken, duck and carp. With their unique system of
governance, Chinese cities administer vast adjacent
areas of farmland and aim to be self-sufficient in
food from this. Is this model of urban–rural linkages
relevant to cities elsewhere in the world?’17
306
17,552
24,856
2.32
2,926
4,639,523
12,147,237
22.129
9.09

Deer in Perth (1997).
Pigs in Perth (1997).
Meat cattle in Perth (1997).
Number of meat cattle in millions produced in Western
Australia (2006–07).
Milk cows (in milk and dry) in Perth (1997).

food

‘Land use planning processes
have not considered the strategic
importance of agricultural land in
the Perth region and have tended
to follow the market rationalist view
driven by urban property development
processes…New integrated
approaches to land use planning for
these areas should be investigated
that have regard to the possibility of
multiple land use objectives.’19

Meat chickens grown on contract in Perth (1997).
Dozen eggs produced for consumption in Perth (1997).
Numbers of sheep and lambs in millions produced in
Western Australia.
Number of million tonnes of barley for grain.

Vertical farm project, New York20
1 x 30-storey tower: designed to supply eggs, meat, vegetables and fruit for 50,000
people. Upper floors would grow hydroponic crops; lower floors would house chickens
and fish to consume plant waste. Based on the concept that well designed greenhouses
use as little as 10% of the water and 5% of the area required by farm fields. 150 vertical
farms could produce food for the entire city of New York. New Yorkers eat 100 kg fresh
vegetables per year.

Western Australia Agriculture/Farming activity 2006–07.18
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17 Deelstra, T. and Girardet, H., ‘Urban
Agriculture and Sustainable Cities’,
Thematic Paper, Resource Center
on Urban Agriculture and Forestry,
Leusden, 2000.
18 Data in this table is sourced from
National Farmers Federation,
<http://www.nff.org.au/farm-facts.
html>, viewed May 2008; ABS,
71250DO010_200607 Agricultural
Commodities: Small Area Data,
Australia, 2006-07, Canberra,
2008; Vegetables WA, <http://www.
vegetableswa.com.au/>, viewed May
2008; Australian Natural Resources
Atlas, <http://www.anra.gov.au/
topics/agriculture/statistics/wa/
sd-perth.html#stats>, viewed August
2008; ABS, Agricultural Commodities
2005/2006, Canberra, 2006; ABS,
Western Australia at a Glance, 2008,
Canberra, 2008.
19 Kininmonth, I., Issues paper –
Agriculture in the Perth Metropolitan
Region: The Importance of Agriculture
in the Perth Region, Agriculture
Western Australia, Perth, 2000.
20 Despommier, D., The Vertical Farm
Project, Columbia University, New
York, 2008. Despommier envisages
blocks of vertical farms in the world’s
biggest cities, each tower providing
enough food and water for 50,000
people per year with no waste. Plants
would be grown hydroponically using
NASA plant lists of suitable varieties.
A prototype should be built within five
to 10 years.

food

The UN Development Programme estimates that
800 million people are involved in urban farming
worldwide. Most of these are in Asian cities.21
Until the mid-1990s, when massive population
growth and rising demand overwhelmed local
food supplies, urban farmers in China’s 18 largest
cities were able to produce over 90% of locally
consumed vegetables and half of all the meat and
poultry. Hong Kong still produces two-thirds of the
poultry, half the vegetables, and 40% of the fish it
consumes. Singapore produces all of its meat and
fish and one-quarter of its vegetables.22

‘Geographically the [Perth
Metropolitan] region is well
located to continue supplying high
quality products to export markets
in both the Asia region and the
Northern hemisphere. It is able
to grow a variety of products due
to the suitability of its climatic
zone and is strategically well
positioned to take advantage
of world consumer demand for
clean and safe quality food. It has
regular and efficient air and sea
links which enable it to distribute
perishable products worldwide.’24

Intensive meat 0.4%
Eggs 0.1%

Intensive meat 0.4%

Apiculture 0.2%

Eggs 0.1%

Wool 21%

Apiculture 0.2%

Milk 5%

Wool 21%
Broadacre
crops 7.5%
Nurseries,
turf and cut flowers 0.6%
Milk 5%
Vegetables
1.5%
Broadacre
crops 7.5%
Fruit 1.4%

Nurseries, turf and cut flowers 0.6%

Grapes 0.7%

Vegetables 1.5%

Non-productive land 14%

Fruit 1.4%

Grazing meat 47.6%

21 Tacio, H. D., ‘Urban farming can help
feed city millions’, peopleandplanet.
net: people and food and agriculture,
<http://www.peopleandplanet.
net/doc.php?id=2940>, viewed
September 2008.
22 ‘Towards sustainable cities’,
peopleandplanet.net: people
and cities, <http:// www.
peopleandplanet.net/doc.
php?id=1490>, viewed January 2008.
23 Cook, D., Anna, G., and Hatherly,
C., Agriculture Statistical Overview
96/97: Perth Metropolitan Region,
Sustainable Rural Development
Program, Agriculture Western
Australia, Perth, undated.
24 Kininmonth, I., Issues paper –
Agriculture in the Perth Metropolitan
Region: The Importance of Agriculture
in the Perth Region, Agriculture
Western Australia, Perth, 2000.

Grapes 0.7%
Non-productive land 14%
Grazing meat 47.6%

!

Perth Metropolitan Region: Area of farm production for major agricultural activities, 1996/97 (ha).23
The Perth Metropolitan Region has a diverse agricultural sector. Urbanisation is a major threat to the sustainability of these industries due to
competition for land and water resources. Perth’s agricultural sector accounts for 6% of all farmland in the South-West region.
!
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environment

One Perth eucalypt can support 600–1000 insect
species, one exotic tree relatively few.1

266,000
58,000
80,000
10,000
500

Nearly 900 hectares of native
vegetation was cleared per year
from the Perth metro area between
1998 and 2004 (more than
one football oval per day). About
15,000 hectares was approved
for clearing in 2005–06 (about
10 football ovals per day). Most of
this was on the urban growth front
and associated with housing and
infrastructure development.

Area of native vegetation in hectares mapped in the Perth Metropolitan Region in 2001. Of
this: 191,000 hectares is protected and 75,000 hectares is unprotected (Local Natural Areas).
Area of native vegetation in hectares located on private land in the Perth Metropolitan
Region and was unprotected. 12% (6,960 ha) of this was zoned for intensive urban
development under the Metropolitan Region Scheme in 2001.
Approximate area in hectares of the Perth Metropolitan Region is mapped as wetlands.
Perth’s wetlands are classified as conservation; resource enhancement; and multiple
use, management categories based on condition and values. About 14,000 hectares of
native vegetation is associated with these wetlands. An estimated 80% of the wetlands
on the Swan Coastal Plain has been lost or degraded.

Approximate area in hectares of native vegetation in the Perth Metropolitan Region is
located within 50 metres of waterways and provides important ecological linkages.
A system of Regional Ecological Linkages (green corridors) has been mapped and is
currently being implemented by the Perth Biodiversity Project.
The corridors are 500 metres wide and aim to link significant natural areas as important
‘stepping stones’ within a comprehensive corridor linkage system. ‘Perth Greenways’
(Tingay and Associates 1998) were a precursor to the Ecological Linkage System and
are incorporated where viable.

1 Powell, R. and Emberson, J.,
Growing Locals: Gardening with Local
Plants in Perth, Western Australian
Naturalists Club Inc., Nedlands,
1996, p. 48.
2 del Marco, A. et al., Local
Government Biodiversity Planning
Guidelines for the Perth Metropolitan
Region, Western Australian Local
Government Association, West
Perth, 2004.
3 Environmental Protection Authority,
State of the Environment Report:
Western Australia 2007, Department
of Environment and Conservation,
Perth, 2007.
4 Powell, R. and Emberson, J., Growing
local: Gardening with Local Plants in
Perth, Western Australian Naturalists
Club, Nedlands, 1996.

1400
hectares
1200

Native animals4

1000

Perth has over 70 known species of reptile – the highest number recorded for any city in
the world. Most of these are lizards. The Perth region originally had around 30 species
of native mammal. Kangaroos, wallabies, water rats, bats and possums are still common
in some parts of Perth. The Perth subregion is recognised as one of the world’s top
biodiversity hotspots because of its huge diversity of endemic species and the significant
threats posed by clearing and urban development.

800
600
400
200
0
Wanneroo Rockingham

Swan

Cockburn

Joondalup

Kwinana

Mundaring

Gosnells

Armadale

Stirling

top: Data: Perth’s native vegetation.2
bottom: Perth Metropolitan Region: Top 10 municipalities by area cleared, 2001–2004 (hectares).3
The coastal cities of Wanneroo and Rockingham had the highest rates of native vegetation clearing between
2001 and 2004 (1,158 ha and 805 ha respectively). During this period Wanneroo averaged an annual
clearing rate of 296.5 ha, and Rockingham averaged 289.5 ha.

!
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60
10–20

Distance in kilometres from Fremantle to Ellen Brook in the upper Swan River Estuary.
Six kilometres along the Canning River to Kent Street Weir.

12
121,000

The Swan River’s main basin is a drowned river valley from the Pleistocene epoch and it is
12 kilometres in length, 2 kilometres wide and about 21 metres deep (in Mosman Bay).

10,000
50%
49
15,000
87
31
3
40
5,000
3,406
500
284,100
544,300

environment

Estuary water levels increase by 10-20 centimetres in winter due to the influx of water
from the Leeuwin Current. Much of the urban development on low-lying land around the
Swan–Canning Estuary is at or below mean sea level zero (Australian Height Datum).

The area in km2 of the catchment area for the Swan, Avon and Canning rivers, however
most of the water in the Swan–Canning Estuary originates in the higher rainfall areas of the
Darling Escarpment and Swan Coastal Plain.
Estimated number of waterbirds residing in the Swan–Canning Estuary annually (1980s).
The Swan Coastal Plain wetland system supports waterbird population and diversity.
Percentage of the wetlands between Yanchep and Rockingham which had been drained by
1966. In 1991 it was thought that 70–80% of the wetlands on the Swan Coastal Plain had
been lost or degraded.
The area in hectares of the Perth river foreshore that was filled for the Narrows Interchange
and freeway development between 1955 and 1959. Dredging of river channels in the
Swan–Canning Estuary was constant between 1892 and 1976. Much of the dredge spoil
was used for infill programs. Twenty-eight hectares of the foreshore was filled in the Mounts
Bay area alone.
Number of waterbirds in mid-spring to late autumn: the Swan–Canning Estuary is the final
destination for large numbers of trans-equatorial migrant waterbirds from the Northern
Hemisphere. The tiny (30 gram) birds fly about 25,000 km each way and a single bird
may fly 400,000 km in a lifetime. Before the dredging and walling of the Swan River the
numbers may have been much higher. Countries along the East Asian – Australasian flyway
are signatory to treaties aimed at protecting bird feeding grounds.

‘The most effective way to provide
connectivity across the landscape
for as many species as possible is
to protect existing natural areas as
stepping stones within broad bands
(linkages) that connect the larger,
more viable natural areas. 50 m
is the minimum width required for
viability of corridor linkage areas.’5

5 del Marco, A. et al., Local Government
Biodiversity Planning Guidelines
for the Perth Metropolitan Region,
Western Australian Local Government
Association, West Perth, 2004, p. 48.
6 ABS, Catalogue No. 4613.0,
Australia’s Environment Issues and
Trends 2006, ABS, Canberra, 2006.
7 Brearley, A., Ernest Hodgkin’s
Swanland: Estuaries and Coastal
Lagoons of South Western Australia,
UWA Press, Perth, 2005.

Different species of waterbirds used the Swan–Canning Estuary in the 1980s.
Species of Swan–Canning Estuary waterbirds are listed in the Japan–Australia Migratory Bird
Agreement which binds signatory countries to protect species.
Major habitats for wading birds remain on the Swan–Canning Estuary. These are at Como
(40 hectares), Alfred Cove (130 hectares) and Pelican Point (20 hectares).
Approximate amount in kilograms of phosphorus applied to each hectare of urban gardens
annually. Fertiliser applied to suburban gardens and agricultural land leaches into the
catchment system of the Swan–Canning Estuary and contributes to a large nutrient store
in soils and river sediments. These nutrients provide fuel for outbreaks of toxic algal blooms
following summer floods.
Approximate amount in tonnes of phosphorus applied in total to Perth metropolitan gardens
annually. This is double the application rate in agricultural areas.
Number of black swans in Swan Coastal Plain recorded in 1992. Colonial records site flocks
of 500 but they are now found infrequently on the Swan River due to loss of habitat.
Area in hectares of the main species of seagrass in the Swan–Canning Estuary. Paddle weed
sea grass, Halophila ovalis, covers about 20% of the estuarine basin in shallow sandy areas.
Number of people who fished recreationally at least once in 1987.
Number of people who fished recreationally at least once in 1999. Some species such as
black bream are fully or over exploited in some areas.
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above: Australian states: Total forest as percentage of land area.6
Western Australia has the least remaining forest of all Australian states
(10%), when viewed as percentage of total land area. South Australia
is close behind with only 11% remaining.
left: Swan–Canning Estuary data.7
!
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‘Western Australians have a preference for larger
houses and fewer people per household compared
to other parts of the world. This results in large
land areas being needed to accommodate
urban centres and consequent clearing of native
vegetation and farmland for housing.’8
23
1,500
50
100+

‘In addition to the ecological
impacts of reduced water availability,
Perth’s waterways are suffering
from excessive nutrient inputs from
leaching of fertilisers applied to the
city’s 500,000 residential gardens
and municipal parks.’11

Native tree species on the Swan Coastal Plain. Of these
only eight are common including tuart, marri and jarrah,
three banksia species, a casuarina and an acacia species.
Species of plants (approximately) are native to the Perth
Metropolitan Region. Of these 1,255 occur on the Swan
Coastal Plain and 798 occur in the Darling Range.
The area of a typical Perth garden would have grown
around 50 speciaes of native plants.

8 Environmental Protection Authority,
State of the Environment Report:
Western Australia 2007, Department
of Environment and Conservation,
Perth, 2007, p. 137.
9 Seddon, G., Sense of Place:
Response to an Environment, the
Swan Coastal Plain Western Australia,
Bloomings Books, Melbourne, 2004;
Powell, R. and Emberson, J., Growing
Local: Gardening with Local Plants in
Perth, Western Australian Naturalists
Club, Nedlands, 1996.
10 ABS, Catalogue No. 4613.0,
Australia’s Environment Issues and
Trends 2006, ABS, Canberra, 2006.
11 Grace, W., ‘Sustainable Urban Living –
a Perth Perspective’, National Housing
Conference, Perth, October 2005.
12 Environmental Protection Authority,
State of the Environment Report:
Western Australia 2007, Department
of Environment and Conservation,
Perth, 2007.

Species of terrestrial orchids occur in the Perth
Metropolitan Region.
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above: Western Australia: Subregions with more than 50% of native vegetation cleared, showing percentage of
total threatened ecological communities found in subregion.12

top: Perth vegetation data.9
bottom: Australian states: Native forest area 2003 (’000 ha).10
Western Australia’s remaining forests are primarily native vegetation.
Plantations comprise an additional 352,000 hectares, making up a
total Western Australian forest area of 25,716,000 hectares.
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The Perth subregion (Swan Coastal Plain) contains 42% of the South-West’s threatened ecological
communities. The Swan Coastal Plain region stretches from Jurien Bay in the north to Dunsborough in the
south and the Darling Scarp to the east.
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the boom

These quotations are organised thematically,
not chronologically, and cover a range of topics.
The quotes have been selected so as to represent
the diversity of views and the level of debate that
constitutes the local culture in relation to the
future of the city.

Money is poison for creativity.

Jorg Imberger, The West Australian, April 25 2008.

The real future of Perth is not in Perth’s hands but in Melbourne and London where Rio Tinto and BHP Billiton run their
organisations. Peter Dowding, The Weekend Australian Magazine, September 6 2008. The benefit of the boom and the wealth is restricted
to a few…The place is a joke. Perth more or less runs itself. It rolls along not through any intelligence, but through its natural
strengths. Warren Anderson, The Weekend Australian Magazine, September 6 2008. In the midst of the State’s biggest resources boom,
West Australians are falling behind the rest of the nation when it comes to finishing school or completing tertiary study.
Shane Wright, The West Australian, August 8 2007. It is estimated that about 20,000 West Australian children leave home hungry
every day. The boom has been great for some, but a disaster for others. Let’s hope that after the carnival is over there won’t
be too many tears. Jo Spagnolo, The Sunday Times, June 10 2007. Perth is the most expensive city in Australia for retirees thanks
largely to WA’s mining boom. Kate Campbell, The West Australian, August 29 2007. The upper end of the market is doing ridiculous
things and that’s purely a sign of the wash of money coming out of the mining industry. A year ago $9 million was a high
price paid in Perth for a house. That has not only been eclipsed but left for dead as houses sell for up to $15 million…Luke
Saraceni, The West Australian, January 3 2007. These days if you drive around at night you see homeless people in places you have
never seen them before. Lisa Baker, The West Australian, May 18 2007. While mining and oil and gas sectors continue to drive our
prosperity we are building our strengths like never before…we are becoming a centre of excellence for marine engineering
and technology. The same applies to our flourishing creative industries. Our local music and fashion scenes are setting
the pace. There is so much potential. Alan Carpenter, The Sunday Times, March 2 2008. Being known as the quarry for the rest of
the world is not going to broaden the wellbeing of Western Australians. I feel you should make a difference in your home
town and the window of opportunity we’re seeing now with the resource boom will come only once in a lifetime. Lynda
Dorrington, The Australian, July 17 2007. This is a time when we are being highly recognised for our key resources and achieving
great wealth from them. It is time to proudly stand up and say we are a city of energy in all we think, say and do. Cities
do not successfully grow unless people are fully included and engaged in the process: cities must look and feel good and
with the encouragement of the cultures that exist here we can create a Perth culture that will be upheld as something
truly special. Lisa Scaffidi, Speech to the WA Wine Press Club. Welcome to future Perth. Last year plans for 183,636 m2 of office
space and 2,993 residential apartments were approved by the City of Perth and construction is either underway or set to
start on more than two dozen high rise projects that will redraw the city skyline…most of the new buildings are residential
towers between 70 m and 115 m in height sold out before construction even begins. Daniel Hatch, The West Australian, April 7
2008. The State Government is targeting an ambitious 2011 deadline to launch one of Australia’s biggest new satellite
cities which could eventually provide affordable housing for 90,000 people just 10 km from fast growing Mandurah…The
environmental challenges included assessing the risks of acid sulphate soils, providing drainage for waterlogged areas,
dealing with odours from a piggery and addressing concerns about mosquitoes. Mark Drummond, The West Australian, June 9 2007.
Coal Tycoon Ric Stowe has sold a $300 million 243 hectare parcel of land in Perth’s rapidly growing northern corridor to a
syndicate headed by listed developer Peet in WA’s biggest residential property sale. The site will be divided up into 2,800
lots and is expected to bring in about 1.4 billion in land sales. Peet’s shares firmed two cents to $3.91. Kate Emery, The West
Australian, January 8 2008. It’s time that our politicians and planners took the long term view of where this [growth] is leading
us and what sort of city and countryside we are leaving for future generations. Exponential growth is the way a cancer
behaves. Harry Cohen, The West Australian, February 26 2008. We need a government with vision for the future that can provide an
appropriate development plan for Perth. Rob Druitt, Real Estate Institute of Western Australia, September 7 2008.
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population

Population to hit 4.3m

suburbia

Sunday Times, September 7 2008.

The CCI (Chamber of Commerce and Industry) has calculated that WA needs an additional 400,000 workers over the next
decade in order to sustain the recent rates of economic growth. Deirdre Willmott, Subiaco Post, April 5 2008. It’s not just a skills
shortage but a people shortage. The state is short of doctors, teachers, and electricians but it is also short of people to
work in restaurants, nursing homes, and public transport. It is short of people to mow lawns, build homes, park cars and
cut hair. This is not aberration but a state of permanent challenge. The state, indeed the world, has entered a new era of
a chronic lack of people. Mike Nahan, The West Australian, February 23 2008. Conservatively, the world will need to accommodate
about 150 million refugees from rising sea levels for a one meter sea level rise. Most will come from our nearest neighbours
in Asia. Presumably Australia will wish to assist. With a current population of 20 million and our perceived vast space,
we will come under a great deal of pressure to accommodate at least 60 million. Jorg Imberger, The West Australian, April 14 2008.
Why we should allow more people to migrate to WA based solely on the needs of the mining boom is inexplicable.
More workers deplete our natural resources even faster. Switzerland, Oregon and other places all have immigration barriers
– why not WA? Given the pressure for us to take in climate change refugees surely that is where our priorities should lie.
Jorg Imberger, The West Australian, April 25 2008. Federal opposition backbencher Wilson Tuckey says WA’s north will be invaded
by Asian nations unless the state and federal governments do more to develop and populate the region. Joe Spagnolo,
The Sunday Times, May 17 2008. What’s the bet that none of those charged with the responsibility for planning in WA have asked
or attempted to answer the question: what level of population would suit Perth? Note that this is a different question to
‘what level of population is sustainable’. Although Ms MacTiernan and a few of her party friends may want a Manhattan
style 24/7 atmosphere for this paradise, many more like it just the way it is. We must say enough is enough and start
discouraging people from coming here. Colin Delane, The West Australian, February 26 2008. Perth’s outer suburbs are waking
up to the sounds of crying babies as young families transform them into booming nappy valleys. Alison Batcheler, The West
Australian, July 21 2007. New suburbs should have been opened up long ago but we have all these environmentalists shooting
them down before even gestation and a thousand other bureaucratic impediments suffocating things from getting off the
ground. David M Abott, The West Australian, March 22 2008.
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All the bush that is destroyed to make more
and more houses for Perth is heartbreaking.
I consider myself partially responsible because
I live in Butler where it was bush until quite
recently. I hope the State Government will find a
solution before it’s too late.
Elena R. Themeliadou, The West Australian, February 11 2008

The State Government has unveiled plans for a new coastal satellite city between Joondalup and Yanchep that it claims
will be the greenest in Australia. It was envisaged that Alkimos would be powered entirely by green energy and water
would be recycled for possible use in neighbouring market gardens. Sam Riley, The West Australian, June 22 2007. Eco-friendly
houses are now available for sale in Olive Waters Eco Village, a new estate being built in the rapidly developing suburb
of Falcon, Mandurah. The site is between the estuary and ocean and is walking distance to the Miami shopping centre
and Woolworths. Sunday Times, ReadersMART, June 3 2007. The Sustainable New Home, a national survey of more than 7000
households, was conducted by Connection Research and found less than a quarter of new home-buyers wanted to live
in a new subdivision. And despite an increased awareness of sustainability, the report found most people were unfamiliar
with the concept of ‘green subdivisions’. Fewer than one in five regarded the status of a subdivision as ‘green friendly’ as
an important factor in choosing where they would live. Laura Phillips, The West Australian, March 22 2008. Pressure from the building
industry has forced the State Government to delay the introduction of controversial new building regulations which would
potentially add thousands of dollars to the cost of a new home. The Building and Sustainability index, or BASIX, which
aims to improve household water and energy efficiency was due to be in place early this year. Eloise Dortch, The West Australian,
February 5 2007. Historically WA has been a place where a person on a modest income could buy a house of their own.
This has been a major factor in attracting people from interstate and overseas and keeping the young here…housing
affordability is now the biggest barrier to attracting and keeping people. The main criticism is that suburbia consumes too
much land. We have plenty of land. Suburbia like its partner the car, has been one of the great liberating forces of history.
We should foster it not strangle it. Mike Nahan, The West Australian, March 26 2008

transport

climate change

In my grandmother’s lifetime she has seen milk
delivered from a horse and cart, a man land on
the moon, and watched her great grandchildren
dance live on a computer screen. We must
be prepared to embrace similar changes in
magnitude when it comes to utilising alternative
modes of transport and how our energy sources
are generated.
Phil Haberland, The Sunday Times, June 1 2008

Planning for mobility based purely on private motor cars will fail the community. Alannah MacTiernan, The West Australian, February
23 2008. In Perth every day 250,000 car trips are made of less than 1 km and 750,000 trips are made of less than 3 kms.
Trevor Shilton, The West Australian, October 22 2006. Up to 30% of motorists will leave their car in the garage if petrol stays over
$1.50, a survey has found. Shane Wright, The West Australian, May 24 2008. With 1.6 billion passenger trips on the London Tube
last year, there were 1806 reported assaults. In Perth there were 161 assaults. That translated to one assault for every
222,360 trips on the Perth trains compared with one assault for every 885,935 trips on the Tube. Carmelle Sander, The West
Australian, April 20 2008.

A study was done by the Swan River Trust’s
technical advisory panel, a group of 15 experts
in climate change. According to the panel a
large part of South Perth could be underwater
in 100 years.
Angie Raphael, Community Southern Gazette, January 2 2008.

About 94,000 WA coastal homes will be at risk if sea levels rise as predicted. Dr Ray Walls, The Sunday Times, April 29 2007.
Animals and plants which are found exclusively in the South-West would be moved to wetter areas of WA under an
emergency plan to save rare species from the ravages of climate change. Chris Johnson, The West Australian, June 23 2007.
WA should slash its greenhouse gas emissions by two-thirds by 2050, endorse a national carbon trading emissions
scheme and aim to derive 20 per cent of all electricity used in Perth and the South-West from renewable sources by
2020, a State Government task force has recommended. Amanda Roberts and Robert Taylor, The West Australian, February 6 2007.
Australia’s policy should be to be carbon neutral from 2010 by establishing a carbon charge on each element of carbon
in the economy equivalent to the cost of sequestering this carbon…In Australia at the moment this would be around
$13 per tonnes of CO2. Each Australian produces around 13 tonnes of greenhouse gas a year – 20 million would create
a fund of around 3.5 billion. The carbon fund established for this charge would then be available for projects that can
demonstrate zero or negative CO2, including carbon sequestration in trees, geosequestration, biofuels, and renewable power.
Peter Newman, The West Australian, April 28 2007. The head of the Future Farm Industries Co-operative Research Centre predicted
yesterday that woody crops such as mallees could occupy up to 15 per cent of the farmland across vast areas of the
Wheatbelt as biofuels and carbon offset programs sparked a major change in WA farming in the next 10 years. Kate Tarala
and Jodie Thomson, The West Australian, May 22 2008. Perth Council wants to cut the city’s carbon emissions by planting about
5000 trees in the CBD. It will also pay for another 81,000 trees to be planted elsewhere in the state. The Sunday Times, April
8 2007. Starting this month 105 trees will be planted for every house built by Plunkett Homes. The Sunday Times, ‘Home’, January
13 2008. Solar heat from the desert is the power of the future. Dr Gerry Wolff, The West Australian, January 14 2007. Uranium mining
is the way of the future as the world goes nuclear to combat climate change. Mike Nahan, The West Australian, December 8 2007.
Australia’s mid-century 30 million will be twice as wealthy but heavily dependent on health services, continually searching
for new water supplies and forced into using nuclear energy. Torrance Mendez, April 27 2007.
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infill development

Building medium density housing between
three to five storeys high with choices of single
bed units to penthouse suites would be a great
start. Such densities would be more likely to
deliver the lifestyle the Gen Y are seeking.
Trevor Smith, The West Australian, May 20 2007.

Unlike many years ago where people used to look at apartments and say – well that’s a flat, I’d never live there because it’s for
people who can’t afford a house – attitudes have totally changed. Luke Saraceni, The Sunday Times, August 28 2007. If you’ve considered
apartment living, now’s the time to buy, with Perth’s median apartment price of $485,000 overtaking the median house of
$470,000. Jessica Zoiti, The Sunday Times, August 28 2007. Changing social patterns often are revealed in demand for different kinds
of housing. A city should be able to offer all options. Editorial, The West Australian, March 19 2008. The Real Estate Institute of WA wants
the State Government to impose a minimum number of new flats, units and townhouses in each council area in a bid to ease
the housing crisis. Kim Macdonald, The West Australian, August 13 2007. A $600 million plan to radically change the face of Leederville
has taken a major step forward with the town of Vincent ready to call for expressions of interest from the private sector to build
three high rise towers providing office space, retail and residential housing. Sam Riley, The West Australian, June 23 2007. It is really
urgent that we limit the buildings’ plot/size ratio. The current thinking of increasing the dwelling density and living space so
that we are moving towards lots filled totally with buildings is very bad for the mental wellbeing of people. Jorg Imberger, The West
Australian, April 25 2008. We’ve got ourselves into a situation of building a very low-density community which is the antithesis of
what you really need for creating a walkable, pedestrian friendly environment. Billie Giles-Corti, The West Australian, January 30 2008.
The propensity for dogs to sniff each other’s bums means you end up meeting lots of nice dog owners. Paul Murray, The West Australian,
December 23 2006. Dalkeith residents have rallied to put a stop to high density development in one of Perth’s most exclusive
suburbs. The People Against Density in Dalkeith (PADD) group was formed after the City of Nedlands released a concept plan
which proposes to redevelop the Dalkeith Village area. Raquel de Brito, The West Australian, February 17 2008. Five to 10 storey buildings
over most of the site are completely out of context with the streetscape character of Subiaco and the Subi-Centro area which is
generally three storeys…There is no justifiable planning ground for buildings of this height and they should be no more than three
to four storeys. Chester Burton, The West Australian, February 22 2008. Ms MacTiernan said she was ‘very disappointed’ with the council’s
response and ‘thought the council understood Network City planning principles’. Daniel Hatch, The West Australian, February 22 2008.

I always say we’re not trying to mow down the existing residential fabric but where we do get some opportunity for infill
we should be a little bit more creative than just R20 (20 homes per hectare). Alannah MacTiernan, The West Australian, February 22
2008. Ms MacTiernan has told local authorities that she will override them if they do not make the necessary high density
zoning change. Kate Campbell, The West Australian, March 24 2008. What this current government has been all about is pursuing this
myth of urban sprawl and trying to impose a style of dwelling on people that many people don’t want. Simon O’Brien, The West
Australian, March 24 2008. Fierce resistance to higher-density development in some Perth suburbs is largely due to ill-informed
community debate and a ‘not in my backyard mentality’, WA’s head planning bureaucrat claims. Many wrongly believed the
push for greater density in Perth suburbs was about creating skyscrapers and much of the community debate overlooked
the benefits of creating more compact neighbourhoods through a mix of two and three storey buildings that fitted in with
surrounding single storey homes. Dawn Gibson, The West Australian, March 18 2008. Nineteen year old Curtin University planning
students Sean Morrison and Michael Di Lazzaro lead FuturePerth, a group with a founding membership of almost 30
people in favour of high density and inner city development. It was created in response to what Mr Morrison called the ‘not
in my backyard’ attitude of the older generation and particularly the response to the Perth Waterfront Project from longestablished think tank CityVision. Daniel Hatch, The West Australian, June 25 2008. Our role is to inform the local community to stop
them believing the hysteria from groups like Keep Cott Low and the Fremantle Society that development is dangerous...
The State Government’s Network City planning policy was a good document but its implementation had been poor. Sean
Morrison, The West Australian, June 25 2008. The State Government has admitted it is unlikely to achieve its goal of confining 60
per cent of Perth’s new homes to existing suburbs, a key plank of its long-term plan to reduce urban sprawl. Dawn Gibson,
The West Australian, February 11 2008. In Cottesloe Acrophobia (fear of heights) is particularly acute. Sufferers have complained
for years that buildings of height will ruin Australia’s best beach, though they have never quite explained how. The local
council, one of Perth’s smallest has been emboldened by an influential local acrophobics’ society and insists that buildings
by the sea must not exceed 12 metres. Bad design is bad design and height limits do nothing but encourage it. Diversity is
the key. Gareth Parker, The West Australian, December 29 2007. Anti–high-rise groups and residents in the City of Stirling had called
a special electors meeting demanding the council withdraw a planning amendment which would allow development up
to 12 storeys on one site. Two-thirds of the 400-strong crowd voted down the motion. Daniel Hatch, The West Australian, March 11
2008. By comparison with Barcelona and Dubai we seem fractured and timid. Not exactly frightened of our own shadow.
Maybe just frightened to stand tall enough to throw one. Paul Murray, The West Australian, September 18 2007. As a city Perth has
always been very immature in offering living opportunities in the central business district so we are catching up on where
other cities around the world are. Peter Gianoli, The West Australian, April 7 2008.
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housing affordability

House prices in Perth, though slowing now have
climbed an astounding 161% since 2002.
Food prices have climbed almost 25% over that
same time period. But sitting between the two
is the growth in wages which are now more than
40% higher than they were six years ago.
Shane Wright, The West Australian, April 28 2008

Despite similar population densities and household income levels, Perth has rapidly become one of the least affordable
cities in the world while Houston remains one of the most affordable. Dawn Gibson, The West Australian, December 26 2006.
Housing affordability in WA is much worse than first thought, with new figures showing there are 90,000 households
suffering either mortgage or rental stress. Andrew Probyn, The West Australian, August 25 2007. Does it take a child to point out the
obvious in the housing affordability debate? Too many people want to live in cities, demanding too many resources in
terms of water, power, roads and transport. We need to cut Australia’s immigration. C. Hughes, The West Australian, March 20 2008.
It is difficult to believe that families struggling to meet payments on unnecessarily capacious homes are happier than were
their parents or grandparents in much smaller dwellings. Tony Rutherford, The West Australian, July 1 2007. It is interesting to note
Australian architects seem not to be much involved in the current debate – unlike the 60s and 70s when innovative lowcost housing was all the go among socially aware young architectural graduates. Tony Rutherford, The West Australian, July 1 2007.
Developers are continuing to push up the price of land despite lot sales slumping to their lowest in almost 8 years, an
Urban Development Institute of Australia survey of 40 big developers shows. It estimated that the average lot price in
Perth rose 2% in the March Quarter to $293,055, almost $90,000 more than two years ago. Dawn Gibson, The West Australian,
May 10 2008. The price of new homes in Perth would plummet by more than $180,000 if the State Government relaxed its
planning policies to free up more land on the city’s fringes, a national think tank has estimated. Perth developers were
forced to pay $156,000 for a typical 550 m2 block of housing land, which equated with $2.84 million a hectare, in a city
where land should be the cheapest in the world. Dawn Gibson, The West Australian, December 26 2006. Having fallen embarrassingly
short of its target to release 20,000 blocks of land this financial year, the State Government has revealed it will not set
a target for 2008. Graham Mason, The West Australian, May 24 2007. The dream of home ownership will be lost for thousands
of young families as Perth’s residential land shortage worsens dramatically over the next 20 years, resulting in a huge
shortfall of almost 60,000 lots, a new property report has warned. Dawn Gibson, The West Australian, January 13 2007.

architecture

Many [buildings] are poorly oriented and lack
adequate sun control, balconies are small and
invariably accommodate the air-conditioning
condenser unit rendering them virtually useless,
unit layouts and finishes are basic and lack
imagination and in many instances their relationship
to the immediate environment is ignored.
Rod Mollet, The West Australian, September 12 2007

Just pretend you have won the Olympics. Charles Landry, The West Australian, March 10 2007. The rush to cash in on WA’s booming
housing and construction market had given rise to bland, boring, box like buildings that would leave a legacy of concrete
eyesores across Perth, top architects warned yesterday. Sam Riley, The West Australian, September 12 2007. And when I’m in Perth
I don’t feel stimulated by it, like I do when I’m in other cities. St Georges Terrace is a soulless windswept concrete canyon
and the Hay Street Mall remains an aesthetic disaster. When was the last time you saw a marvellous piece of architecture
go up? Paul Murray, The West Australian, December 23 2006. Beauty is in the eye of the beholder but I think the biggest problem
is the lack of creativity in building design and built form. We need new and exciting architectural ideas that will stimulate
debate. Troy Pickard, The Sunday Times, April 30 2008. You cannot make a great city through a simplistic bottom-line approach.
The results are too mean spirited, courage is constrained, imagination curtailed and good experiments fall away to leave
a city short of verve and style...I also do not want to talk about ‘the great Perth lifestyle’ or beaches, barbeques and beer.
Charles Landry, The West Australian, February 10 2007. It didn’t take Mr Landry long to form solid ideas about what is holding Perth
back. The two issues which have resonated most strongly with me were his observations on Perth as ‘the city that says
no’ and…the way we are swamped by suburbia. Interestingly one of them is psychological and the other physical, showing
that town planning alone cannot correct a city’s problems. Paul Murray, The West Australian, March 3 2007.
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urbanity

The person who wants Perth to say ‘yes’ is Lord
Mayor Lisa Scaffidi, voted in last year. She is the
right person at the right time...her excitement
about her job and her city is genuine. She talks of
a new city waterfront development and of cross
town linkages and an urban renaissance that
involved not only big-wheelers but also families
and artists’ lofts. She wants the city, which more
or less clears out after dark, to be lived in again.
Paul Toohey, The Weekend Australian Magazine, September 6 2008.

It’s almost like there is too much wide open space. Donald Bates, The West Australian, August 21 2007. The Carpenter government has
announced plans to develop the main city foreshore in a way that can only be described as a copy of Singapore or Hong
Kong. This is simply crazy and ignores the whole context the river offers...We should make both the Swan River and King’s Park
nature reserves stopping any further development of the shoreline on the Swan. Jorg Imberger, The West Australian, April 25 2008. Alan
Carpenter says the latest Perth city foreshore plan is a goer, and so it should be. It is bold and visionary and holds tremendous
promise for the desperately needed invigoration of the city. Editorial, The West Australian, February 15 2008. If Alan Carpenter can find
$300 million to make Perth beautiful, why can’t he find $300 million ASAP to build another hospital? G. Cook, The West Australian,
February 15 2008. It will signal a real coming of age for Perth, finally freeing itself from a suburban mindset to emerge as a
cosmopolitan city, not just a collection of shops and offices. The day we start digging up that lawn will be the start of Perth’s
renewal. Paul Murray, The West Australian, February 16 2008. The Perth waterfront is ugly, crass and kitsch. Ben Juniper, The West Australian,
March 14 2008. First, bringing the water and the city together is surely a positive move and long overdue. It will energise both the
city and the water. Second, getting greater mixed uses into the heart of the city will bring Perth alive. Third, great public spaces
and distinctive architecture are surely a good aim. Charles Landry, The West Australian, March 8 2008.

Perth City Council architect Craig Smith has given a scathing critique of the Perth Waterfront project, saying it is not a
logical extension of the city, the proposed buildings do not interact with each other and the concept fails to engage with
what is already there. Daniel Hatch, The West Australian, April 18 2008. One of the Councillors who recommended that Perth City
Council reject key features of the State Government’s foreshore plan works for an architectural firm developing several
buildings that would have their views interrupted by the project’s skyline. Cr Hardy rejected suggestions he had a conflict
of interest. Daniel Hatch, The West Australian, April 17 2008. A low-key vision for the city foreshore in which low-rise waterfront
development is coupled with an entertainment and marina precinct similar to Sydney’s Darling Harbour will be revealed
today by urban think tank, CityVision. CityVision’s plan covers the same area as the government’s but Mr Adam believed
it better met the basic principles of successful waterfront development. Beatrice Thomas, The West Australian, June 19 2008.
We are told tall buildings are bad, the view from Kings Park will be destroyed, we need to spend money on hospitals
and that reclaimed grassland is somehow natural. How ridiculous. The youth and progressively minded people of Perth
are utterly sick of the negativity surrounding the development debate. Sean Morrison, The West Australian, July 4 2008. Perth City
Council should lose its planning powers if the central business district is to get a much-needed injection of life and
culture, former Victorian premier Jeff Kennett said yesterday in another attack on Perth’s lack of vision. Comparing WA’s
insular mentality to that of North Korea, Mr Kennett said it was clear the PCC had failed to make the most of the city’s
assets. Planning and Infrastructure Minister Alannah MacTiernan said Mr Kennett had an ‘Idi Amin Complex’ and ‘loved
telling people what to do.’ ‘I don’t like the idea of people coming out and saying this is a crap city, it’s not a crap city, it’s a
bloody good city,” Ms MacTiernan said. Ben Spencer and Gareth Parker, The West Australian, March 15 2007. Curtin University Professor
Greg Craven, a Victorian, says it beggars belief that a city blessed with ‘the world’s best river’ instead turned its back to
face a railyard…‘Why are so many of our cleverest graduates as soon as they finish their degree leaving to go interstate?’
Professor Craven muses. ‘Overseas is one thing, but Melbourne, for God’s sake?’ Gareth Parker, The West Australian, July 29 2006.
The Perth Waterfront Project and the State Government’s Network City planning policy would be scrapped under a Liberal
government, Colin Barnett said yesterday. The Liberal leader said people did not want skyscrapers on the city foreshore
and the plan would create an exclusive enclave for corporations and rich apartment owners. Ms MacTiernan said it was
‘complete nonsense’ to suggest public access to the waterfront would be restricted. Mr Barnett did not understand the
need for a 21st-Century precinct in Perth. FuturePerth chairman Sean Morrison said the belltower and convention centre
showed what happened when bold and creative visions were watered down. He urged Mr Barnett not to sacrifice the
‘quality and vision’ of the waterfront project, saying Perth’s population was set to double over the next 40 years and the
environmental and infrastructure costs meant urban sprawl could not continue. Daniel Hatch, The West Australian, September 3 2008.
I reckon the spiritual leader of Tibet would agree with me when I say ‘Bugger the Swan River foreshore! Let’s focus on the
suburbs!’ The Dalai Lama’s promotion of compassion, human values, and religious harmony will come to fruition not from
the lofty heights of golden temples and gambling Meccas, but rather in the humble, everyday interactions that take place
within the streets of our suburbs. Phil from the Burbs, Sunday Times, 2007.
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Total sprinkler bans will destroy Perth.
Peter Nattrass, The Sunday Times, April 8 2007.

When I said Perth could become the first ghost metropolis that was true, but the Government acted and got a de-salination plant
going. Tim Flannery, The Sunday Times, February 18 2007. What next major water source is limitless? It’s ‘Desal #2. Government of Western
Australia advertisement, The Sunday Times, May 20 2007. Water Corporation principal engineer Gary Crisp said WA’s coastline boasted
‘some of the best conditions in the world’ for constructing successful desalination plants. Jodi Elston, West Australian, August 24 2007.
Big front lawns are outdated and no longer sustainable in WA’s increasingly parched climate. David Templeman, The Sunday Times, August
5 2007. The Water Corporation has called for the death of the traditional backyard garden, warning WA will not achieve its water
usage targets if residents stick to thirsty species such as petunias, azaleas, roses and wide expanses of lawn. Gabrielle Knowles,
The West Australian, April 22 2008. Dr Gill said the Water Corporation was planning to replace surface water and meet demand for
potable supplies of 470 gigalitres annually by 2060 with four desalination plants, recharging underground aquifers with recycled
wastewater, continued use of groundwater, industrial reuse and community-based schemes designed to cut consumption. Suellen
Jerrard, The West Australian, April 11 2008. It’s odourless and tasteless. There is no known risk to human health. We have been reassured
by the experts that it contains no viruses, bacteria or hormones. It has passed through a multi-stage refinement process that
can include ultraviolet disinfection, advanced oxidation, reverse osmosis and ultra filtration. It’s probably more pure than water
from your tap and some bottled water. But we don’t want to drink it. David Kav, The West Australian, March 31 2007. When Colin Barnett
suddenly dropped a proposal for a Kimberley water canal into the election debate two years ago he sought to stir the public
imagination by revisiting a grand WA tradition. This has to do with big ideas for a big state. Editorial, The West Australian, January 13 2007.
God says in the Bible: ‘When I shut up the heavens so that there is no rain, or command locusts to devour the land or send
a plague among my people, if my people…will humble themselves and pray and seek my face and turn from their wicked
way, then I will hear from heaven and will forgive their sin and will heal their land,’ 2 Chronicles 7:13–14. It’s obvious from the
verses above what we need to do to make it rain but I cannot see it happening…Lin Brown, The West Australian, April 24 2007. …a vast
subterranean and surface system of drains was begun in and around Perth in 1912 and 1913...This drainage system now
involves about 800 km of subterranean and more than 4000 km of surface drains. The water authority has no idea how much
water these drains empty into our rivers and the ocean each year. Richard Titelius, The West Australian, July 30 2007. A group of eminent
WA scientists has launched a scathing attack on the plan to tap the South West Yarragadee aquifer to boost Perth’s drinking
water supplies. Amanda Banks and Graham Mason, The West Australian, March 26 2007. The precautionary principle means you must look
at all potential risks and if any seem to lead to irreversible problems, then you should not proceed. This project [tapping the
Yarragadee] has no such problems. It is a wonderful resource, deep underground flowing substantially out to sea. Professor Peter
Newman, The West Australian, April 3 2007. Perth’s suburbs are sinking as much as 5 cm a year as a result of widespread pumping of
water from aquifers under the city, satellite research reveals. Daniel Hatch, The West Australian, March 17 2008. Parts of the Swan River
would be dead within 10 years unless farmers and gardeners stopped using fertilisers which caused choking algal blooms and
massive fish deaths, WA’s top environmental watchdog has warned. Kim Macdonald, The West Australian, February 28 2007.

food

For decades they stood up to the relentless march
of suburbia – tending their small patches of land
as housing developments sprang up around them.
But the combination of a booming population
and skyrocketing land values is killing the
humble suburban market garden which now only
occasionally breaks up the sprawl of tiled rooftops…
Jodie Thompson, The West Australian, May 10 2008.

Rising food prices have led to a dramatic increase in the number of people growing their own food. Giovanni Torre, The
West Australian, April 28 2008. Agriculture Minister Kim Chance conceded WA was facing major food security issues as fruit
as vegetable growers faced urban encroachment, water availability issues, competitions form cheap imports and tight
margins. He said longer-term solutions lay in strategic planning particularly for land use rather than increased regulation.
Giovanni Torre, The West Australian, April 28 2008. Australia’s biggest supermarket group yesterday added its voice to warnings
that shoppers can expect to pay even more for food this year because of rising global prices for fuel and agricultural
commodities. Sean Smith and Shane Wright, The West Australian, January 31 2008. WA will struggle for food by 2020. Jodie Thomson, The
West Australian, May 10 2008. The ambitious Ord River irrigation scheme could more than double if the Government’s expansion
plans are successful. After battling public perceptions that it’s a white elephant, the scheme is set to come into its own
by expanding from 13,000 hectares of irrigated agriculture to 29,000 hectares fed by Lake Argyle. The Ord irrigation area
produces between 50 million and 70 million dollars worth of crops a year. Gareth Parker, The West Australian, January 13 2007.
When you are talking about 2040 you are basically talking about generational change. By then we could be using farming
systems we don’t even know about yet. Slade Brockman, The West Australian, July 19 2007.

145
local culture

Topography

hydrology

(Steep slopes excluded from development)

(Riparian zones excluded from development)
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WETLANDS

wetlands

(Conservation category excluded from development)
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Resource enhancement – developable

groundwater contours

AQuifer recharge zones
(Excluded from development)
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remnant vegetation

PUBLIC OPEN SPACE

(Including state forests excluded from development)

(Excluded from development)
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BUSH FOREVER SITES

indigenous claims

(Excluded from development)

(Subject to negotiation)
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POWER GRID

ROAD AND RAIL
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wastewater

SCHEME water
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regional habitat matrix

current zoning
Existing urban and suburban (100,000 ha)
Land zoned for suburban development,
urban deferred or coming online (23,000 ha)
Rural land (300,000 ha)
Reserve – state forest, regional open space,
public open space, aquifer recharge zones,
Bush Forever sites and wetlands
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Methodology

Urban Design

McHarg

Scenarios

Landscape Planning

Landscape
Urbanism

Constraints
Greenfield

MVRDV

Opportunities
Infill

Representation,
public communication,
political action

To begin the process of creating multiple urban-growth scenarios we have appraised Perth
from a regional landscape perspective. The landscape thus forms the foundation from
which the various urban-growth scenarios emerge. When studied the landscape indicates
limitations and opportunities for development that can render urban form more sitespecific than is commonly the case in cities that have understood their landscape as a
mere impediment to growth.
Such regionalism is part of a tradition in planning that can be traced back to the
1920s when the pre-eminent urban historian, Lewis Mumford, advocated that planning
proceed with a holistic sense of a bioregion so that ‘all its sites and resources, from forest
to city, from highland to water level, may be soundly developed, and so that the population
will be distributed so as to utilise, rather than nullify or destroy, its natural advantages.
[Regional planning] sees people, industry and the land as a single unit.’1
Four decades later this is almost precisely the basis upon which Ian McHarg
(1920–2001) developed his ecological planning method, known colloquially by the title
of his famous book Design with Nature.2 McHarg’s life work was devoted to developing
a planning methodology which could be universally applied to logically determine where
development should and should not occurr. His philosophical and practical intention was
to achieve a maximum ‘fitness’ between culture and nature. For McHarg, the pure logic
of landscape systems, as described by scientists, provided the master narrative to which,
what he perceived to be a civilisation built on hubris, should be corrected. For McHarg, the
existing landscape provided guidelines by which cities should be shaped.
McHarg’s method, known as ‘sieve mapping’ was to layer maps of all the various
elements that collectively make up a landscape and then define the optimal conditions
for certain types of development. For example, one might say that houses should only be
built on north-facing slopes of a certain steepness, with a certain geology, in areas where
there is no existing vegetation. By layering all the individual maps of the landscape and
allowing the maps to cancel one another out wherever they do not meet these conditions,
the resultant (or sieved) map has logically determined the places where these conditions
are met and thus where housing should be sited.
Of course, what may or may not be the optimal conditions for certain types of
development and the values upon which we develop places are more complicated than
McHarg’s method suggests. McHarg tried to refine the method to make it account for this
complexity. With the benefit of over four decades of planners applying and innovating upon
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1 Hall, P., Cities of Tomorrow:
An Intellectual History of Urban
Planning and Design in the Twentieth
Century (3rd ed.), Blackwell
Publishing, Oxford, 2002, p. 161.
2 McHarg, I., Design with Nature, Natural
History Press, Philadelphia, 1969.
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compilation map
The compilation of all the mapping layers and subsequent
subtraction of all development extinguishing layers leads to
both a Landscape Structure Plan for the whole city and a
final map (see following pages), which identifies land that is
(from a biophysical perspective) suitable for development.

McHarg’s method, it seems, however, that we may never arrive at a perfectly logical (and
computerised) mapping system that absorbs all the data of the city and the landscape and
reconciles the two in harmony. The world just doesn’t work that way.
Nonetheless, McHarg’s method remains good at determining where, on a large
scale, it would be sensible to build and not to build in regard to fundamental landscape
conditions. Applying the basic method to the Perth Metropolitan Region we concluded
that existing vegetation, wetlands, flood zones, riparian buffer zones, aquifer recharge
zones and steep slopes greater than 25% should be exempt from development potential.
In addition to subtracting (or sieving) these ‘no-go’ areas we have made allowance for a
regional network of public open space and habitat corridors, which shouldn’t be impinged
upon by development. The result of this process of sieving is a final Landscape Structure
Plan for the whole city.3 (See map page 174.) What is indicated as green on this map
cannot be developed and what is white can be.
When the habitat corridors and the other no-go areas are subtracted from the Perth
Metropolitan Region there remains 118,000 hectares of currently undeveloped land
suitable for suburban growth, enough land for 1,246,080 dwellings or an additional
2,865,984 people, should the city decide to continue sprawling. Almost all of this land
is degraded rural land with little to no current agrarian productivity. Of this land 66,000
hectares is classified as ‘multiple use wetlands’: it can be developed but often requires fill
in order to increase the land’s surface level above the groundwater so as to legally support
typical suburban housing.
While McHarg’s method remains proficient at identifying where not to develop, it is
not necessarily good at determining how or what to develop. In this regard we have been
concerned to avoid what Professor James Corner of the University of Pennsylvania referred
to as the ‘tyranny of positivism’ in regard to McHarg’s methodology, by not expecting the
method to do any more than identify large-scale setbacks from certain natural systems.4
In regard to conceiving of how and what to develop, it is the Dutch design group,
MVRDV, who have inspired us.5 Where McHarg was profoundly distrustful of modernity’s
dream of unlimited economic progress and a world re-engineered to meet all our desires,
MVRDV, in the spirit and the tradition of the Dutch landscape and culture from which
they emerge, approach the challenges of contemporary development and ecological
limitations with profligate optimism. Where McHarg believed the organism had to fit into
its environment with minimal impact, MVRDV’s proposals tend to hybridise natural and
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3 This matrix of green corridors
is recommended by the Perth
Biodiversity Project and has for the
purposes of our study been included
as land that cannot be developed in
any of our scenarios. del Marco, A.
& Taylor, R., et al. Local Government
Biodiversity Planning Guidelines
for the Perth Metropolitan Region,
Western Australia Local Government
Association, Perth, 2004.
4 Corner, J., ‘Discourse on Theory II,
Three Tyrannies of Contemporary
Theory and the Alternative of
Hermeneutics’, Landscape Journal,
vol. 10, 1991, p. 117.
Corner makes a second, more recent,
reference to planning that became
slavishly deterministic when he writes:
‘Too many followers of McHarg
simply adopted a methodology for
practice, and while most shared his
ecological ethics and viewpoint, they
failed to grasp the larger conceptual,
innovative and artistic dimensions of
what still lies dormant in the potential
of ecological concepts.’ Corner, J.,
‘“Creativity Permeates the Evolution of
Matter and Life”: The McHarg Event:
An Unfinished Project’, Ian McHarg:
Conversations with Students: Dwelling
in Nature, Margulis, L., et al. (eds),
Princeton Architectural Press, New
York, 2007, p. 99.
5 For MVRDV see: <http://www.mvrdv.
nl/_v2/.> In addition, for critical
discussion of the theory and practice
of MVRDV see: Reading MVRDV, NAi
Publishers, Rotterdam, 2003.

landscape structure plan

developable land

One by-product of the mapping process is a Landscape Structure
Plan (LSP) for Perth. The LSP asserts a landscape structure for the
city of Perth at a regional scale. It interlinks existing reserves with
new reserves to form a holististic open space system, guaranteeing
the health of some of the landscape systems that are essential to
the ecology of the city. In principle the green areas are set back
from development and when development occurs in the white areas
then that development is expected to make an investment in the
LSP’s reserved lands.

The result of the sieve mapping process is the
identification of 118,000 hectares of land that is
suitable for suburban development. This land is shown
in black. NB This map also includes land already zoned
for suburban development, land which in some cases
would have been excluded from development potential
because it is well vegetated.

method

With a 118,000 hectare land bank,

Perth could sprawl well beyond 2050.
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6 KM3 Excursions on Capacities,
MVRDV Actar Publications,
Barcelona, 2005.
7 A good example of MVRDV’s scenario
method is available in Eisinger,
A. & Schneider, M. (eds), UrbanScape Switzerland: Topology and
Regional Development in Switzerland
Investigations and Case Studies,
Avenir Suisse, Berlin, 2003, pp.
212–235.

cultural systems into ingenious new growth trajectories. As polemic, MVRDV’s work is
brilliant, but as exemplified by their latest extrapolation, KM3 – a 5 x 5 kilometre cube
in which one million people could live a life utterly divorced from the land – it is also
(perhaps intentionally) dystopian.6 McHarg’s philosophical antipathy toward the city, and
his preoccupation with constraining it, is balanced by MVRDV’s emphasis on leveraging
ecological limits to generate creative opportunities. Inversely, MVRDV’s proclivity for
engineered excess is tempered by McHarg’s genuine reverence for existing ecologies.
We have found that the combination of the differences between Ian McHarg’s and MVRDV’s
approaches helps to cancel out their respective weaknesses. Although similar to McHarg
insofar as they also believe in initially basing the design process on empirical data sets, MVRDV
departs from McHarg’s singular use of data to arrive at one resolutely correct masterplan by
using the data (as we have done) to produce multiple development scenarios.7
In short, what we have found is that McHargian sieve mapping has been a good guide
for determining where horizontal development should occur, whereas MVRDV’s work has
been inspirational in helping us conceive of bold vertical (infill) development scenarios.
The scenarios documented in this book then demonstrate the results of combining the
methods of both McHarg and MVRDV. This is what we call landscape urbanism.

Whereas McHarg argued that cities should be shaped according to their landscape guidelines and within their
landscape limits, the Dutch architects, MVRDV, have recently concluded that everything needed to sustain
one million people can be contained in a 5 km cube. The image to the right shows this 5 km cube scaled
accurately in relation to the CBD of Perth.
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BAU CITY

Australian Dreamscape

In this scenario, to accommodate most of the predicted population increase, Perth would simply
continue to build low-density suburbs the way it does now. With over 178 years’ experience in
a sandy landscape that can be easily remodelled, Perth is very good at constructing relatively
high-standard suburbia. The standards for such suburban development are enshrined in the
local development guideline ‘Liveable Neighbourhoods.’1 Covering everything from road layout
to the design of public open spaces, ‘Liveable Neighbourhoods’ is a set of design guidelines
conceived to ensure that our suburbs are well crafted at the human scale but it doesn’t, and
nor can it be expected to, substantively challenge suburban orthodoxy.
Supporting around 1.5 million people, the current urban footprint of Perth is 100,000
hectares.The average density is six dwellings per hectare (the average density in many European
cities is 250 dwellings per hectare, often more). In addition to 100,000 hectares of built
form, the Perth Metropolitan Region includes 300,000 hectares of rural land and 142,000
hectares of state forest. Based on sieve mapping (see Mapping) our analysis concludes
that of this land, 118,000 is (including 23,000 hectares already zoned for development)
appropriate for suburbanisation. Exempt from this 118,000 hectares are aquifer recharge
zones, conservation category and resource enhancement wetlands,2 state forest, floodplains,
extant vegetation and steep slopes.
Industrial and other uses account for 12,000 of the 100,000 hectare urban footprint.
Presumably this amount would need to be reproduced to sustain an extra 1.5 million people.
Subtracting this area from the available 118,000 hectares leaves 103,840 hectares of land
for potential residential development. If this land was developed at an average density of
12 homes per hectare (the typical density of contemporary suburban developments) then
1,246,080 new free-standing homes (2,865,984 people at 2.3 people per home) can be
accommodated, significantly more than is needed by 2050.
Much of the 118,000 hectares of land remaining in Perth for possible suburbanisation
has a high water table. That is, if you dig down a metre or so you will strike groundwater. Of
the developable 118,000 hectares of land 66,000 hectares are classified as ‘multiple use
wetlands’, a zoning that doesn’t preclude development. In order to develop this land it must
be built up above the water table so that the home’s foundations are guaranteed to be at
least 120 centimetres above the water table. If we accept that this practice of importing fill
to elevate the profile of low-lying land is, as some argue, unsustainable, then we either need
to design a new form of mass housing that can occupy this low-lying land, or preclude the
land from residential development. If the latter became the case then we are left with only
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1 Western Australian Planning
Commission, Liveable
Neighbourhoods, 2007.
Available at <http://www.planning.
wa.gov.au/publications/liveable/
LN_ed2.pdf>.
2 Conservation category wetlands
must be excluded and protected
from development. Resource
enhancement wetlands also need to
be set aside from development but
require rehabilitation.

cut

fill

bau city

118,000 hectares of
developable land

minus 66,000 hectares of
multiple use wetlands

equals 52,000 hectares of
developable land.

A rationalised BAU City
developed to meet the 2050
population would then look
something like this.

52,000 hectares of land from the original 118,000 that is technically suitable for Business as
Usual suburban development. These 52,000 hectares could accommodate 624,000 homes
for 1,435,200 people. If you look at the distribution of this land on the map on the page
opposite, however, it is extremely fragmented and thus difficult to service and reconnect to
the main organs of the existing city.
If, on the other hand, we continue to broach the problem of low-lying land with the use
of fill then the conclusion is that Perth has a 118,000 hectare land bank and can continue
to spread out, probably right through to the end of the 21st Century. To meet the predicted
population increase of 1.5 million people upon which this research was originally based,
15,527 homes need to be built per annum. The local housing industry believes that if
unhindered, it can deliver 20,000 homes per annum so on a strictly mathematical basis
BAU City can facilitate Perth’s predicted growth.3 Currently, however, there is only 23,000
hectares of land zoned for suburbanisation. At an orthodox suburban density this land could
accommodate approximately 634,800 people in 276,000 dwellings, significantly less than
the predicted 2050 population increase.4 In a Business as Usual scenario Perth will therefore
have to rapidly release large tracts of peripheral land to meet demand.
As noted in the introduction, at the time of going to press the ABS had issued a new
maximum projection for Perth’s 2056 population. If the projection of a total 2056 population
of 4.2 million people is borne out, then approximately 2.7 million additional people will
require housing over the course of the next four decades. If these people are to be housed
in free-standing homes then 1,173,913 homes are required. As we have seen, there is land
available for 1,246,080 homes set out at an average density of 12 homes per hectare in the
current Perth metropolitan area. To satisfy demand however the housing industry would need
to increase production from 20,000 to more than 23,000 homes per annum.
If this BAU City scenario comes into being then from north to south, Perth would become
a 170-kilometre-long city, a flatland of suburban sprawl covering over 200,000 hectares of
land. From today’s perspective it is dubious as to whether cars running on fossil fuels (or any
other efficient form of individualised transport) will be available to service such a vast suburban
landscape. This problem could be partially overcome by the creation of a comprehensive
public transport matrix (see page 293), assuming this matrix can be retrofitted into the existing
suburban fabric of the city so as to link the new suburbs of BAU City with the existing city.
BAU City not only runs into serious problems pertaining to mobility it also raises questions
about access to employment and civic amenity. New localised basins of employment and
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3 In conversation with Dale Alcock.
4 Although often zoned for 20 homes
per hectare the 2006 State of the
Environment Report concludes that
the average built suburban density
is 12.5 homes per net hectare.
Environmental Protection Authority
(EPA), State of the Environment
Report Western Australia (Draft),
Department of Environment and
Conservation, Perth, 2006, p. 229.
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civic amenity would need to be distributed across the vast suburban fabric of BAU City and
the challenge will be to make these new centres attractive for future residents. The landscape
upon which BAU City will be constructed is in itself relatively unattractive and can’t be relied
upon to provide relief from suburbia’s notorious monotony.
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The problem of innovation
In accordance with current practice one could expect the new suburbs of BAU City to deploy
increasingly innovative systems of transportation, energy creation, water use and housing
construction. BAU City could be a landscape of gradual innovation but in the real world of
contemporary suburbia, innovation is, at the best of times, hard won. Although the housing
industry can probably meet demand if the land is released in time, the pace of BAU City’s
construction would surely outrun the pace of innovation necessary to make it a truly sustainable
landscape in the face of the 21st Century’s pressing environmental challenges. A fast-tracked
BAU City will struggle just to maintain, let alone improve, design standards.
Even without extreme pressure the Fordist production system that underpins suburbia
generally resists innovation. Suburbia is a package of so many interlocking parts that are
delivered with such efficiency and within such narrow financial margins that each resists
the other to radically change. Consequently, changes to suburbia tend to be aimed at the
speed of delivery, not the quality of the product being delivered. Similarly, keeping abreast of
fashion, changes to suburbia tend to be cosmetic, not structural. In short, it is far easier for
our suburbs to look green, than be Green.
If suburbia is to become a more ecologically sophisticated form of urbanism then, among
other things, it needs to adapt to the landscape systems it otherwise tends to erase. But it is
hard to reconcile the land’s ecological systems with suburban systems. The reason for this is
fundamental: ecological systems are organic and boundless whereas suburban systems are
mechanistic; ecological systems are radically site-specific whereas suburban systems are
standardised and generic. If one is to design with ecological responsibility and creativity, then
every site requires a highly nuanced and flexible response. Yet, due to the regulations that govern
the layout of housing and its related infrastructure, suburban typologies are, in a word, inflexible.
Despite the majority of consultants and service providers wanting to genuinely improve
their product, real innovation commensurate with the environmental challenges of the times
is unlikely to come from within the system of daily production. With urgency, innovation needs
to be mandated and facilitated. The alternatives to Business as Usual offered in this book aim
to kick-start that process.
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The last time the population of Perth doubled
(1970–2000) the northern suburbs were created.
Are we simply going to replicate that in the next few
decades towards the south?
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A suburban case study

Wungong Urban Water

The Wungong Urban Water project (WUW) encompasses an area of over 1,400 hectares and
will yield 16,000 homes over a 15-year construction period accommodating an anticipated
population of 40,000 people. The Armadale Redevelopment Authority (ARA), responsible
for the development, initially approached The University of Western Australia landscape
program and asked for a concept masterplan as if the landscape really mattered.
In addition, the ARA encouraged innovation across all aspects of the development.
Soon after the UWA Landscape Structure Plan (LSP) was presented, The Planning Group
joined the project as the lead planning consultants to refine the LSP’s concepts and guide
a full team of consultants through almost five years of masterplan development.1
A key aspect of the ARA’s endeavour to deliver sustainable and viable development was
the establishment of a partnership with the Commonwealth Science and Industry Research
Organisation (CSIRO) and its Water For a Healthy Nation research project. The project was
directed by Matt Taylor of CSIRO who, along with the ARA’s business manager of planning,
Jamie Douglas, facilitated a collaborative planning approach through which policy and
established doctrine were constantly challenged in the search for the right outcome.
This is not usually how suburbia is produced and so the project can be reviewed as a
case study regarding the degrees to which innovation can be built into the contemporary
suburban planning and construction process.

Wungong Urban Water: an innovative model
Armadale was identified as a major centre in the 1955 Stephenson Hepburn Plan3 for Perth
and the land around Armadale was identified for urban growth. The Metropolitan Regional
Scheme4 determined the land as urban and urban deferred in 1996 while Network City5
and the Southern River/Wungong/Brookdale District Structure Plan6 proposed a ‘liveable
neighbourhoods’ structure over the area. In early 2004 the area was included in the
ARA area to give the state government direct control of planning in Wungong and special
powers to assist the urban development of the area.
The Wungong project area currently consists of relatively flat land with high clay
content soils. The combination of soils, water entering the site from the escarpment, and
poor drainage means the land experiences short periods of seasonal surface inundation.
Due to the presence of water a significant area of the site has been unsuitable for farming
and has remained as wetland. The site is also at the headwaters of one arm of Perth’s river
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‘It is possible to design better developments only if
strategically situated, interdependent networks of
open space, streets, utilities and land use can be
planned and designed together from the outset.’
Girling, C. and Kellett, R., Skinny Streets and Green Neighbourhoods: Design for Environment and Community, Island Press, Washington, 2005. p. xiv.

The Wungong Urban Water site, 1,500 hectares of low-lying degraded
rural land adjacent to the existing township of Armadale.
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system. Consequently, water management and water quality were determining factors of
the masterplan and will be crucial to the overall environmental credibility of the project
when constructed.
The UWA LSP proposed an urban development with an integrated urban watermanagement system structured around a matrix of ‘park avenues’ and ‘living streams’ to
maintain and enhance the area’s natural and rural character. Integrated water-sensitive
urban design, water-resource planning and environmental protection has resulted in an
innovative total water cycle for the Wungong development and reduced dependence on
imported scheme water. The development will also fund the restoration of the Wungong
River, its wetlands and tributaries.
The primary element of the masterplan’s water-management system is a system of
linear swales framed by avenues of trees. The avenues will contain rows of eucalyptlined green space with central swales leading to the Wungong River. The avenues create
a meeting place for nearby residents and extensive pedestrian access throughout the
development. The creation of these avenues challenges the Western Australian Planning
Commission’s ‘Liveable Neighbourhoods’ policy, which to a degree perpetuates the notion
that open space must provide for field-oriented sports.7 A unique system of accrediting
open space has also been developed so that a wider variety of types of open space can
be supported as part of the developer contribution to open space.
The Wungong Urban Water masterplan also investigated relationships between district
solar orientation and constraints such as topography, ecology, heritage, road layout,
ownership and lot orientation. The results demonstrated that the highly desirable east–
west lot orientation is possible for up to 90% of the lots in some areas, significantly
more than the Liveable Neighbourhood’s target of 75%. This innovative solar orientation
planning at a district level will make it easier for builders to achieve energy performance
targets, for households to consume less energy and for people to enjoy the benefits of
northern winter sun entering their main living areas.
Another innovation that sets a precedent for suburban development is the way in
which the masterplan recognises the Aboriginal heritage of the landscape. Aboriginal
heritage sites in the masterplan area have been identified as culturally and scientifically
significant. An unprecedented number of Aboriginal sites have been incorporated into
the public open space matrix, environmental buffers and other compatible land uses
to enable preservation of these sites. This provides a unique framework for developing

The avenues (straight lines running north–south) define the main
public open spaces of the masterplan and also function as drainage
swales, retaining and cleansing stormwater before releasing it in to the
site’s natural drainage system and ultimately into the Wungong River,
which leads into the Canning and Swan rivers further downstream.
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7 Western Australian Planning
Commission, Liveable
Neighbourhoods, 2007, Available
at <http://www.wapc.wa.gov.au/
Publications>.
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on-country interpretation and promoting broader scientific and public understanding of
Aboriginal culture.
Unlike traditional planning schemes the Wungong Urban Water project uses also
‘place codes’ to influence the quality of elements such as built form, streetscapes, and
public open space. Placed-based planning is an innovative approach to town-planning,
creating greater variety of development that responds better to individual sites and climatic
conditions. Seven ‘place codes’ will guide development from the intensive district centre
to conserved passive open space. These codes specify levels of quality and are tailored
to the different parts of the site. ‘Place codes’ are site-specific; an improvement on the
otherwise generic guidelines applied to vast tracts of suburban development.
Brett Wood-Gush

Cross-section through a park avenue.
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A suburb ‘as if the landscape really mattered’?
In response to the Armadale Redevelopment Authority’s request for a masterplan to be created ‘as
if the landscape really mattered’ we drafted the following design priciples to guide our work:
• Protect, interlink, and enhance existing vegetation deemed of cultural and ecological value.
• Create a holistic matrix of public open space (POS) that transcends individual property
ownership and is robust, simple, and multi-functional.
• Integrate with the POS matrix a comprehensive stormwater management system as a
legible infrastructural component of the project.
• Assert the POS matrix as the primary guidelines for subsequent development.
• Create a POS system that encourages streets and housing to be orthogonally (north–
south and east–west) aligned to maximise passive solar access.
• Create an iconic site identity not through suburban pastiche but through the use of
substantial plantings of endemic vegetation.
The following text describes how these design principles are enshrined in the final
masterplan for the Wungong Urban Water development.
Without fill, the water table in this landscape is generally too high for houses built on concrete
pads, the construction technique that dominates the local housing market. This, as well as the
site’s location at the headwaters of Perth’s riparian system, its remnant wetlands, and regional
water shortages, made water-sensitive design a dominant theme of the Wungong development.
Immediately we set aside and buffered all the existing wetlands, riparian zones (drainage
lines surrounded by vegetation), and stands of significant vegetation. We then needed
a simple system of drainage lines that would take all the water from the future suburban
subdivisions and link into the site’s natural drainage systems. This comprehensive drainage
system, we concluded, would also function as a POS system. Ideally that system would form
an interconnected matrix across the whole site, transcending the boundaries of the many
smaller subdivisions that would form over the next 15 years in order to complete the project.
In Western Australia, in addition to land set aside for environmental protection,
a development must also allocate 10% of its developable area to POS. To create a holistic,
interconnected matrix of POS, we took the standard 10% POS allocation and stretched
it into thin ‘ribbons’ across the entire site. The rule guiding the layout of these ribbons was
that no future resident should ever be more than 100 metres from public open space.

A second rule was that the width to which an open space in a suburban context could be
reduced before it was no longer visually and functionally viable was around 30 metres. Following
these rules resulted in the superimposition of 40 kilometres of POS ribbons spaced 200 metres
from one another across the whole site. These strips of POS became known as park avenues.
Each park avenue is defined by four rows of trees, which frame a central grassed open space.
This open space functions as both a passive recreational area and a swale system. The swales
within the avenue strip nutrients before discharging stormwater into the groundwater or into the
revegetated zone of the Wungong River which bisects the site. In what is a hot site in a hot climate,
the avenues also work to channel cool air through the development, in summer functioning as
windbreaks filtering harsh easterly winds. Rear-loaded housing is prescribed to address the
avenues, encouraging community ownership and passive surveillance of the public open space.
Adjacent to one side of the avenue is a small road, ensuring general public access.
By virtue of their linearity, avenues encourage people to move along their length, an
important consideration with regard to high obesity rates. People will also be enticed along
the avenues because each one leads to the Wungong River and, as a rule, to a 3,600 m2
community park situated at the heart of each neighbourhood. Similarly, each of the eight
schools in the final masterplan is connected to a park avenue, making the POS matrix a safe
and effective system for children. Some roads necessarily cross the avenues, but they are
kept to a minimum. The avenues not only convey stormwater and people, but wildlife can
also utilise this interconnected matrix. Finally, by virtue of their visual clarity and functionality,
the avenues provide what would otherwise be raw suburban development with a distinctive
and binding character on a scale commensurate with the development. The simple, lowmaintenance typology of the avenue could thus achieve a lot with very little.
However, when an archaeological survey of the site revealed a plethora of important Aboriginal
sites and these were (rightly) included in the overall POS calculation, the total POS figure was
well over the mandatory 10% of the developable land. Consequently, every second avenue
became a ‘road avenue’, meaning it retained its form as an avenue defined by four rows of trees,
but a road replaced the internal open space. The continuity of the avenues as the structuring
device for the whole development was thus maintained, but in the final scheme, residents now
would find themselves potentially up to 200 metres from the nearest park avenue.
The avenues cut across the boundaries of the 35 different land holdings that comprise
the site area and were understandably perceived by developers as complicating the orthodox
development process. Striated by the avenues, the masterplan was criticised as over-designed
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and inflexible. As Andre Duany explains, ‘Consultants thrive in a swamp of unpredictability. A
masterplan that offers clarity is their mortal enemy as it immediately diminishes the value
of their services. When such a plan is completed, they begin to stir, warning their developer
clients. “Watch out – if that plan is passed you’ll lose your flexibility!” Eventually the masterplan
is rejected and the status quo prevails.’ Indeed, to an extent the masterplan is inflexible, but
not without reason. As already noted, the avenues guarantee an overall drainage system, a
holistic matrix of interconnected POS, and help create a large-scale sense of place – all of
which is unlikely to occur in their absence. To enable a degree of flexibility, we specified that
an avenue could be adjusted to a distance of circa 40 metres to fit topographic nuances, but
each development must ensure that the avenue enters and leaves any particular subdivision
as demarcated on the masterplan.
What irked the various developers and their design teams most when they found they had
to work with the overarching system of the avenues was that they were not free to shape the
plans of their subdivisions as they normally would. They argued, somewhat ironically, that the
avenues limited their ability to create a distinctive ‘sense of place’ for their particular project.
We emphasised that the larger sense of place we were creating at masterplan scale with the
avenues was more important than the branding of individual subdivisions.
The subdivision form that functions best within the structure of the avenues is simple
grids. This too was intentional as grid layouts would maximise orthogonal housing orientation,
in turn maximising passive solar energy opportunities. The masterplan aims to ensure that
90% of homes would be orthogonally orientated whereas many subdivisions achieve only
60%. Developers complained that this, again, was restrictive.
In the final masterplan the avenues on the northern side of the Wungong River are intercardinal, not orthogonal. The reason for this design change was partly that drainage was
better served, but more so because the cadastral boundaries of the existing land ownership
of the site are intercardinal.8 It was considered difficult enough to ensure the avenues would
link from one subdivision to another, but the complication of cutting across the existing grain
of land ownership was expected to make construction absurdly complicated. Consequently,
the consultant team explored and resolved ways of manipulating subdivision design within
the intercardinal orientation of the avenues to maintain orthogonal orientation for the house
lots without incurring a significant loss of yield for developers.
The many planning details of this masterplan conform to new urbanist principles.
Residential areas are organised in accord with walkable distances to neighbourhood centres,

The public open space matrix of the Wungong Urban Water development
forms an interconnected, ecologically and socially viable system whilst
only using 10% of the site area.
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8 Many of Perth’s cadastral
boundaries are intercardinal.
The origin of this can be seen in
the first of Perth’s sub-divisions
as shown on page 18, wherein the
geometry of the boundaries relates
to the river not the compass.
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9 Whilst acknowledging that ‘precisely
what green urbanism implies is
evolving and unclear…’ Timothy
Beatley concludes that a greener
city is one that would: reduce its
ecological footprint; function in a way
analogous to nature by developing a
circular rather than linear metabolism;
strive toward local and regional self
sufficiency, and offer its citizens a
healthier lifestyle and environment.
Beatley, T., Green Urbanism: Learning
from European Cities, Island Press,
Washington, 2000.
10 Western Australian Planning
Commission (WAPC), Network City:
Community Planning Strategy for
Perth and Peel, Western Australian
Planning Commission, 2004.
Available at <http:// www.dpi.wa.gov.
au/networkcity/1214.asp>.

streets form interconnected grids as opposed to cul-de-sacs, no buildings back onto POS, and
generous streetscapes are prescribed. What ‘sense of place’ the housing stock will ultimately
achieve remains to be seen, but the new urbanist strategy of developing relatively prescriptive
aesthetic codes (place codes) has been adopted in a bid to regulate urban form.
The masterplan’s avid protection and enhancement of existing wetlands, retention of
remnant vegetation, and restriction of all plantings to species of provenance should form a
coherent registration of local landscape character. Furthermore, retaining sites of Aboriginal
significance adds to the project’s registration of site-specificity. The masterplan’s insistence
on a comprehensive stormwater filtration system; orthogonal solar orientation and an
interconnected matrix of public open space as dominant determinants of form shifts this
project a few degrees from new-urbanism toward green-urbanism.9
While touted as innovative, the Wungong Urban Water masterplan’s essential logic differs
little from an established tradition of landscape architects bringing open-space networks to
the fore in suburban planning. For example, Olmsted and Vaux’s Riverside in Chicago (1869)
integrated a generous public open space system; the Griffin’s Castlecrag in Sydney (1920s)
related roads and buildings to topography; McHarg’s The Woodlands (1973) paid careful
attention to hydrological systems; and Village Homes in Davis, California (1975) created a strong
sense of community through the agency of its open spaces. Upon studying these precedents,
it seems remarkable how advanced they were or, alternatively, how little landscape architecture
in suburbia has progressed over the course of the 20th Century. Perhaps what is really needed
in suburbia then is greater freedom at the level of individual expression with regard to built form
and private property, but greater limitation with regard to broadscale ecological site conditions.
Smart growth advocates might well have argued against residential development in the
Wungong project site in the first place. Indeed, the development cannot claim to be transitoriented, nor does it include within its bounds any significant employment sources. In view
of its approximately 30 minute drive from the central business district of Perth and average
building density of 12 to 20 homes per hectare, each of which will in all likelihood have two
cars, this development is extending sprawl, not resisting it.
A regional (smart growth) perspective can however be made to work both ways. For
example, the addition of 40,000 new residents in this site will contribute significantly to the
vitality of the adjacent township of Armadale, thus affirming Network City’s ideal of a more
polycentric city.10 The change of land use from unregulated small-scale agriculture to a well
designed and managed subdivision will also see considerable money spent on the site’s
degraded ecosystem. Consequently, the quality of the Wungong Urban Water site’s waterways
should improve, which in turn has beneficial downstream effects.
Richard Weller
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The final Master Plan for Wungong Urban
Water development by the University
of Western Australia and The Planning
Group in association with CSIRO and
the consultant team (see page 241)
directed by Matt Taylor (CSIRO) and
Jamie Douglas (ARA).

Introduction

Without taking sides in the sprawl versus anti-sprawl debate we are presenting alternative
development scenarios, which can apply both horizontally and vertically with regard to the
existing landscape of the city. In short, we are offering five alternative scenarios for spreading
development across the Perth metropolitan and regional landscape: POD City, Food City,
Car Free City, Seachange City and Treechange City, and three scenarios for vertical (infill)
development; Sky City, River City and Surf City. The vertical scenarios are also prefaced by
three examinations of conventional infill development at different densities across the current
built-up area of the city area. All the scenarios can be compared with what we refer to as
BAU (Business as Usual) City: the scenario that Perth continues doing what it has done so
effectively since 1826 – building low-density suburbia on greenfield sites.
None of the scenarios have been intended as singularly correct answers to the problem
of housing extra millions of people. Each scenario intentionally takes one big idea and
‘runs with it’. They do this not for dramatic effect but to help clarify and attract debate
about the potentials and the problems that all types of development have concealed within
their airbrushed perspectives. Although we believe it is necessary to give planning ideas
real form and represent development in a way people can understand, it is important that
the images are not taken too literally. The images are not designs intending to be built as
illustrated. They are far from it. They are what we call ‘data-scapes’. That is, they accurately
locate development and show its density but they do not pretend to show the human
scale of development. The scenarios are simply large-scale planning concepts, which
would, under normal circumstances, be subject to design resolution at a much finer grain.
To illustrate this point, two ‘designed’ projects are included in the book: one zooms in on
horizontal suburban development – Wungong Urban Water, and the other zooms in on
vertical infill development, the New Perth Waterfront. These projects function in the book
as test cases. Both are real projects, operating within the milieu of ‘Business as Usual’ but
they offer certain innovations that are relevant to Perth’s suburban and urban future.
Some no doubt will find the images of the scenarios somewhat brutal and mechanistic but
we have intentionally elected to keep them so. We have not attempted to make the images of
the scenarios sensual and enticing as one would normally find in images of development. We
intentionally kept them as just empty shells of urbanism, so you, the reader, might descend from
the panoramic heights to which we take you and then occupy these possible futures with your
own imagination. It is our hope that by keeping the images of the scenarios bold and simple,
as mere data-scapes, that readers might more easily bring to them their own opinions.

In producing the scenarios we gave ourselves a license to ‘crash through’ the normal
contingencies that reduce so many developments to insipid, compromised creations. We
felt this bold approach was necessary in Perth right now to prise open and incite debate.
We have not wrung our hands over the aesthetic, political and social implications of each
scenario. This is not to say that the urban scenarios in this book have been created in
splendid isolation from the complex life of the city, on the contrary, it is precisely because
we know how complex the city is that we wanted to keep things as simple as possible.
Equally intentional was that there be nothing purely conceptual, utopian or unbuildable
in the scenarios. This book is not about fabulous cities of the imagination. Each scenario
has been constructed with relatively simple and known building typologies in mind. Even
though the primary aim of this research is to incite debate, each scenario has been
prepared not just for argument’s sake but with a view to being tested by more detailed
design and partially built. Then we can properly assess which aspects of the scenarios can
survive in the marketplace and how they perform ecologically and socially. Only then could
we really assess whether they are better than the status quo.
We also hope that by showing development on such a large scale and placing that
development in the context of the city’s whole future, it might encourage communities to
look beyond their own backyards when assessing the merits of the different scenarios. For
example, a development project that proposes a few, or even one high-rise building on
our coastline is likely to meet with fierce resistance. If, however, we approach the matter
from the perspective of the whole coastline and in turn set this in the context of the whole
city and the question of how to house extra millions of people, then perhaps the debates
about development will be less myopic.
This is not to say that communities are not right to resist poorly designed development
when they see it threatening their immediate sense of place. But if communities saw that
development was being coordinated as a part of a larger holistic strategy, say, for the whole
coastline and not just treated in terms of council jurisdiction, and if this was appreciated
as an alternative to further sprawl, then perhaps development could be appreciated as an
opportunity and not a disaster. Admirably, Perth’s Network City planning policy attempted
to situate development in a holistic framework and the scenarios that follow can best be
appreciated as elaborations of, not contradictions to, that approach.
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Introduction

developable land
118,000 hectares including 23,000
currently zoned for suburban development.

As previously noted, there are currently 23,000 hectares of Perth’s peripheral landscape
zoned for suburban development. At an orthodox suburban density of 12.5 homes per
hectare this land will accommodate 276,000 dwellings and 634,800 people.1 It is likely that
this development will be conventional, albeit with the modicum of innovation the Business as
Usual model affords. The following alternative scenarios are based on accommodating 1.5
million people in the available landscape beyond the current edge of the city, but they can all
accommodate more if necessary.
Our analysis of Perth’s landscape concludes that there is 118,000 hectares of land (including
the 23,000 already zoned for development) within the Perth Metropolitan Region suitable for
suburbanisation. This land is not part of aquifer recharge zones or conservation category wetlands
or resource enhancement wetlands,2 is not flood prone, not vegetated and not steep. Of this land,
66,000 hectares is classified as Multiple Use Wetlands, meaning that it is low-lying but can be
developed. Much of this land requires the addition of fill in order to increase its surface level above
the water table sufficiently so that conventional homes can be legally constructed.
The first of our horizontal scenarios, POD City largely avoids this low-lying land by proposing
that 1.5 million people be accommodated in 48 new towns, each with a density four times that
of conventional suburbia. The second of our scenarios, Food City, also involves increased density
and suggests that the remaining low-lying land be utilised for high-tech agricultural production.
The Food City scenario leads to a third, Car Free City, a system of public transport which can
be built into greenfield areas and retrofitted through our existing suburbs. The fourth and fifth
scenarios, Seachange City and Treechange City, avoid this 118,000 hectares of land altogether
by shifting focus to land beyond the current boundary of the Perth Metropolitan Region.
The 118,000 hectares of land we have identified as suitable for development is subdivided
by the Perth Regional Habitat Matrix, (page 164), a system of habitat corridors originally planned
by the Perth Biodiversity Project team.3 These habitat corridors represent a city-wide network
of reconstructed habitat primarily following riparian zones to connect existing fragments of
bushland. One segment of this matrix can be seen at a larger scale cutting through the middle
of the Wungong Urban Water masterplan as shown on page 257. When the whole habitat
matrix is included and all the areas of land deemed not suitable for development excluded, the
net result is a Landscape Structure Plan for the whole of Perth (see page 174). This Landscape
Structure Plan requires much closer attention but in principle it says that what is green cannot
be developed and what is white can be developed. It also implies that on a regional scale Perth
should not only set aside the areas of green from development but that it should actively invest
in this interconnected system as one of the vital organs of the city.

263
horizontal scenarios

1 Although often zoned for 20 homes
per hectare the 2006 State of the
Environment Report concludes
that the average built suburban
density is 12.5 homes per net
hectare. Environmental Protection
Authority, State of the Environment
Report Western Australia (Draft),
Department of Environment and
Conservation, Perth, 2006, p. 229.
2 Conservation category wetlands are
considered wetlands in relatively
pristine condition and must be
protected from any development.
Resource enhancement wetlands
are those requiring ecological
reconstruction and thereafter only
limited human interaction.
3 Del Marco, A. and Taylor, R., et al.,
Local Government Biodiversity
Planning Guidelines for the Perth
Metropolitan Region, Western
Australia Local Government
Association, Perth, 2004.

pod city

Performance Oriented Developments (POD)
The English planner Ebenezer Howard’s antidote to the unplanned 19 Century industrial
city was a vision of relatively spacious new towns built in the countryside. Each ‘Garden
City’ would accommodate 32,000 people at a density of about 40 homes per hectare
surrounded by a rural estate/greenbelt of 2,020 hectares. These ‘cities’ were to be linked
via rail to others in a decentralised mosaic around an extant central city. Land was to be
held in common ownership and nourished by recycled human waste. Everyone in these
new developments would be guaranteed sunshine, fresh air and above all, close proximity
to ‘the beauty of nature’.4
Published in 1898, Howard’s original Garden City was conceived not only as a new
form of urbanism but as a revolutionary social system: an embodiment of equity and a
spiritual and material union of the country and the city.5 This reconciliation between the
city and the country would heal what he saw as the burgeoning pathologies of modern
industrial life. Howard’s appreciation of landscape was also profoundly ecological: for
example, he described the landscape as the ‘symbol of God’s love and care for man…and
all that we are and all that we have comes from it. Our bodies are formed of it; to it they
return. We are fed by it, clothed by it and by it we are warmed and sheltered.’6
The Garden City’s agrarian socialism failed to take root and the urban form Howard
proposed has been routinely criticised for conflating arcadia with urbanity only to create a
banal suburban hybrid of the two.7 Additionally, in contemporary terms, Howard’s Garden
City isn’t necessarily any more ecological than any other form of urbanism. The Garden
City is, as Robert Freestone points out:
th

a spatial fiction as ecological footprints extend far beyond any neat notions of
a discrete hinterland…Genuine green cities demand multifaceted processes
of environmental management (eg; low energy usage, wastewater treatment,
pollution controls, recycling, nature conservation, endangered species legislation,
public transportation ridership etc).8
These criticisms notwithstanding, we think that if tailored to the emerging environmental
and social conditions of the 21st Century and freed from what appears to us now as the
pastoral and social naiveté of the original, the essential idea and scale of the Garden City
(approximately 32,000 people set in generous, productive open space) is compelling.
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4 Freestone, R., ‘Greenbelts in City and
Regional Planning’, Parsons, K. and
Schuyler, D. (eds), From Garden City
to Green City: The Legacy of Ebenezer
Howard, The Johns Hopkins University
Press, Baltimore, 2002, p. 72.
5 Howard, E., To-morrow: A Peaceful
Path to Real Reform, Swan
Sonnenschein, London, 1898.
6 Young, R.F., ‘Green Cities and the
Urban Future’, Parsons, K. and
Schuyler, D. (eds), From Garden City
to Green City: The Legacy of Ebenezer
Howard, The Johns Hopkins University
Press, Baltimore, 2002, p. 202.
7 The Garden City ideal morphed in
form and content as it travelled to
Europe, America and Australia. It was
never realised as a self-contained
autarkic socio-political unit and
its densities where it was realised
rarely met the original prescription.
A string of planners who worked in or
visited Perth, most notably Sir John
Forrest, Harold Boas, W. E. Bold,
Sir Patrick Abercrombie, Gordon
Stevenson and Alistair Hepburn, all
to varying degrees advocated Garden
City ideals. Suburbs such as Floreat
and City Beach and some of Perth’s
extensive parklands remain as legacy.
8 Freestone, R., ‘Greenbelts in City and
Regional Planning’, Parsons, K. and
Schuyler, D. (eds), From Garden City
to Green City: The Legacy of Ebenezer
Howard, The Johns Hopkins University
Press, Baltimore, 2002, p. 98.
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POD CITY

We are thinking of the Garden City as a new kind of 21st Century village, a POD. The
acronym stands for Performance Oriented Development; meaning that these new villages
would be not only be Transit Oriented Developments (TOD – the somewhat reductive
mantra of contemporary planning), but that their overall ecological performance would
be the rationale behind their development codes. A POD would be a holistically designed
metabolic system, one where, contrary to Howard’s original, more attention is paid to the
ecology of its infrastructure than the politics of its society.
To absorb Perth’s projected 2050 population increase of 1.5 million people we would
require 48 such PODs. To house an extra 2.7 million people (the highest and most recent
ABS projection) we would require 84 PODs. Set at different advantageous points within
the 118,000 hectares of available land (degraded cleared land close to public transport
and not requiring fill) the PODs have an average density at least four times greater than
conventional suburbia. The collective footprint of the 48 PODs is 19,392 hectares, leaving
a land bank of 98,608 hectares which could become parkland, renewed agricultural land
and reforestation zones. This land inbetween the various PODs would also contain civic
institutions, industrial zones and recreation facilities that would serve to conjoin and be
shared by the otherwise morphologically distinct PODs. At least two of the PODs would
be university towns.
In what would be an unprecedented international design event, a cast of multidisciplinary teams could be charged with sourcing the most innovative technologies for
the development of the 48 new PODs of Perth. To appreciate the scale of this undertaking,
bear in mind that it has taken over 60 consultants five years of work just to complete the
plan for Wungong Urban Water (page 257) – the equivalent of one POD.
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pod city

POD CITY

The 48 PODs of Perth, each
housing 32,000 people and
designed as innovative 21st
Century developments with
densities four times that of
conventional suburbia.
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FOod city

As an urban-planning proposition for the future development of Perth our concept of Food City
stems from architect Frank Lloyd Wright’s 1930s concept of Broadacre City.9 Wright believed
that the modern city should not be a concentration of buildings in juxtaposition to an agrarian
hinterland, rather, that the city and the landscape should be reconfigured as the warp and
weft of a vast carpet spread across the entire continent of North America. The future Wright
saw was one of agrarian virtue, one based on unlimited petrochemical horizons.
From our 21st Century perspective, Broadacre City’s low densities (the original was to be
2.5 homes per hectare) and its car dependency are problematic. However, the notion that
the urban and agricultural landscape be woven together into a new synthesis was prescient
and can be productively reinterpreted to suit contemporary environmental challenges.
Certainly, in the past (and today where large backyards permit) many Australians’
supplemented their diets with home-grown produce.Although such do-it-yourself alternatives
to the global agribusiness necessary to sustain contemporary cities are probably futile,
there is growing interest in what Andre Viljoen and Katrin Bohn refer to as Continuous
Productive Urban Landscapes (CPULs) as a core component of more sustainable forms of
urbanism.10 Not only could our suburban landscapes become more interesting places if
they were integrated with productive agricultural landscapes but Perth’s ecological footprint
of 43.7 million hectares (for the 2050 population assuming no change in current lifestyle)
could be significantly reduced if food, in particular, was produced within the city limits.11
According to the Dutch planners MVRDV contemporary high-tech European farming
methods can produce much of the food consumed by a population of three million
on 60,000 hectares of land.12 Of course, the yields of food that can be derived from
the Australian landscape are generally far less than those derived from the European
landscape but highly mechanised agricultural production systems are increasingly divorced
from the immediate soil profile and climatic conditions. Following MVRDV’s allocations we
can at least subtract 60,000 hectares (and an additional 14,160 for industrial and other
purposes as per the existing city’s amount of industrial estate) from the 118,000 hectares
of degraded rural land, which we have identified as suited to suburban development. This
leaves 43,840 hectares for the new residential urban footprint of the additional 1.5 million
people predicted to live in Perth by 2050. If these additional 1.5 million people resided
in this land area the resultant density would be 15 dwellings per hectare, six times the
density Wright originally envisaged and almost three times the density of Perth’s current
average density. This density is, however, only slightly higher than the average density of
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9 A good survey of Broadacre City and
its implications is: Zygas, P. K. (ed),
Frank Lloyd Wright: The Phoenix
Papers. Volume 1: Broadacre City,
Arizona State University: Herberger
Center for Design Excellence,
Phoenix, 1995.
10 Viljoen, A., Bohn, K. and Howe,
J., Continuous Productive Urban
Landscapes: Designing Urban
Agriculture for Sustainable Cities,
Architectural Press, Oxford, 2005.
11 Environmental Protection Authority,
State of the Environment Report
Western Australia (Draft),
Department of Environment and
Conservation, Perth, 2006, p. 12.
The ecological footprint of a Western
Australian is 14.5 hectares (36.25
acres) per person. According to the
EPA this figure is derived from the
amount of land, both locally and
globally, necessary to produce the
food and other resources consumed
by a single citizen. The figure
also includes land necessary for
landfill and carbon sequestration.
For graphic depictions of Perth’s
ecological footprint see page 97.
12 This figure does not include
broadacre crops, wine or tobacco.
MVRDV, KM3 Excursions on
Capacities, Actar Publications,
Barcelona, 2005, pp. 288–9.

food city

Perth food bowls
A Food bowl for 1.5 million people: 30,000 hectares
(minus wheat, wine tobacco and fodder – MVRDV)
B Food bowl for three million people: 60,000 hectares
(half the available land for development much of
which is classified as Multiple Use Wetlands).

A

B

contemporary suburbs. If an additional 2.7 million people were to live in Perth by 2056 as
the ABS has most recently predicted, then we would need to set aside 84,000 hectares of
land for food production. This leaves 19,840 hectares of land to house 2.7 million people
resulting in a residential density of 60 homes per hectare (or 71 apartments). This is 10
times Perth’s average current density.
We can also approach the Food City scenario from the scale of an individual suburban
project. Take the Wungong Urban Water development (page 257) for example. What would
the form of such suburban development be if it had to feed itself from its land? The hightech intensive Dutch methods of agriculture upon which we have based the Food City
scenario at the macro scale can feed 50 people per hectare so for the 40,000 people
who would be accommodated by conventional suburban development of the Wungong site
to feed themselves they require 800 hectares of land. Of the total site area 184 hectares
are automatically set aside for environmental purposes leaving 1,298 for development.
Subtracting 800 hectares from this leaves 498 hectare of land for residential development
amounting to a residential density of 124 people per hectare, i.e., 53 free standing homes
per hectare or 65 apartments per hectare. More traditional chemical methods of agricultural
production will feed approximately 14 people per hectare (excluding broadacre crops and
livestock). At this level of productivity we require 2,857 hectares or approximately twice the
site area. Traditional organic methods of agricultural production will feed 7.5 people per
hectare (excluding broadacre crops and livestock) so to feed 40,000 people at this rate of
productivity would require 5,333 hectares, approximately four times the site area.
It is, however, highly unlikely that a high-tech (feeding 50 people per hectare) level
of food production could be achieved in Australia, let alone in the Swan Coastal Plain of
Western Australia. That said, the Swan Coastal Plain has a rich history of food production and
despite climate change, soil loss and declining rainfall, the Perth area remains conducive to
production. Whilst Australian suburbia may never be able to feed itself off its own site area
the food miles required to feed the population could nonetheless be significantly reduced
if we were to produce more food within the city limits.
Whereas Wright, in 1930s America, envisaged a utopia of the car, the 21st Century is likely
to see its demise. Whilst there will always be some form of individual people movers (for those
who can afford it), public transport systems could become the dominant mode of movement
through the future city. Consequently, Food City as depicted on page 282 is organised around
an 800-metre grid of public transport. This transport grid is further explained on page 293.

Florence, Italy.
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FoOD CITY
A
A Compost
B Greywater
C Food

B

D Energy (solar and wind)
E Stormwater

C

D

E
Food City combined with an 800 x 800 metre grid of public transport. Each cell is 64 square hectares. Subtracting the land areas necessary for the
transport system, streetscapes, and industrial and civic land uses, we are left with 44 hectares of land. In this formation Food City reaches a balance
between a self-sufficient population and land area if the population of each cell is 1,091 living at a density of 20 dwellings per hectare. This amounts
to a land-use distribution of 22 hectares for housing and 22 hectares for agricultural production in each 64-square hectare cell of Food City.

This synthesis of public transport, built form and productive land
suggests that the city be conceived and designed as one synergistic
system. The buildings and the land could then directly exchange energy,
materials, food and water. This would also be an urban environment in
which citizens are more conscious of and involved in the very systems
that sustain them.
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FoOD CITY

Applying the concept of Food City
to a conventional suburban site.

13 Data used in the Boomtown 2050
research: Chemical farming methods
(excluding meat production) feeds
14 people/ha; Traditional UK organic
farming methods (excluding livestock)
feeds 7.5 people/ha. From Fairlie, S.,
‘Can Britain feed itself?’ The Land,
Winter 2007–08.

Conventional suburban development. The site is a total of 1,472 hectares
of which 1,298 is residential. The proposed population is 40,000.

Food City integrated with a grid of public transport.
Each block, 800 x 800 = 6,400 square metres, 64 hectares.
Housing area: 21.57 hectares (34%), agricultural: 21.82 hectares
(34%), tram boulevards: 5.5 hectares (8.6%), civic/industrial: 5.15
hectares (8.05%) and avenues/POS: 9.96 hectares (15.6%).

An alternative form of the same concept, whereby 40,000 people live
in a more compact townscape leaving much of the site available for
food production.13

Using intensive Dutch farming methods, one hectare will feed 50
people excluding broadacre crops for livestock. Accordingly, the
21.82 hectares of agricultural land within each block will feed 1,091
people. These people would live in free-standing houses within the
residential zone of each block at a density of around 20 dwellings per
hectare. The total Wungong site will feed a total of 20,600 people on
approximately 412 hectares of agricultural land.
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‘In the next two generations the world must raise
food production 110% – off a smaller and more
degraded soils base, with two-thirds the water,
costlier and scarcer nutrients, using less technology
and under the hammer of climate change.’
Professor Julian Cribb, from ‘The Coming Famine: Constraints to global food production in an overpopulated, affluent and resource-scarce world: the scientific
challenge of the era’, discussion paper on <http://www.sciencealert.com.au>, viewed January 2008.

Speculating about ways to tackle
this Professor Cribb says we must:
• Massively increase global public investment in agricultural research.
• Massively increase the rate at which new food production technologies are
disseminated to farmers, especially in the poorer countries.
• Plan to peacefully limit the human population to two to three billion by the end of
the century.
• Eliminate nutrient waste. Recycle all nutrients on farm, in industry, in restaurants,
supermarkets, the home and in urban waste disposal systems back into the food chain.
• Develop ‘green food’ – alternative, low-input production systems, including urban
horticulture, polycultures, algae culture and plant cell bioreactors – to feed urban
populations on novel foods derived directly or indirectly from waste streams but with
low environmental costs compared to agriculture.
• Develop ‘Green Cities’ in which crops are produced on roofs, walls and in waste areas,
reducing urban energy use (heating and cooling) and using wastewater or stormwater.
Recycle all urban water to limit demand on farm water.
• Develop systems that convert waste CO2 and hydrocarbons into carbohydrates.
• Promote low-protein diets, vegetable consumption and low-input culinary traditions
for affluent societies.
• Use advanced genetics, agronomics and other methods to enhance food production
under recurrent drought and climatic instability.
• Integrate regional natural resource management so the needs of food production
dovetail with those of the environment and other human activities, avoiding conflict
and enhancing sustainability.
• Phase out commercial wild harvests, including fishing and forestry.
• Expand recording, conservation and banking of plant and animal genetics worldwide.
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POD CITY

Car free city

Western Australians are producing 36.6 tonnes CO2 emissions per capita per annum.14
Western Australia’s greenhouse gas emissions are significantly higher than for the rest of
the world because of Western Australia’s industry and export sector as well as high transport
emissions resulting from an ‘overwhelming reliance on motor vehicles for both people and
freight movement’. The Greenhouse Energy Taskforce says Western Australia needs to ‘slash
emissions by two-thirds by 2050’.15
To varying degrees all the scenarios in this book assume that there will be complementary
public transport innovations. This scenario of a Car Free City, however, exclusively expresses the
possibility of a form of urbanism which is not determined by cars or other individual forms of
mobility as the dominant modes of transport in the city. In anticipation of a time when petroleum
is scarce and thus too expensive for most individuals, Car Free City takes Peter Calthorpe’s
concept of Transit Oriented Development (TOD)16 to its logical conclusion and can be applied to
both new greenfield development, the existing urban fabric and infill development.
Fundamental to the city with no cars is an 800-metre grid of roadways for some form of
people movers (trams, light rail and/or buses). The people movers operate back and forth
along the individual latitudinal and longitudinal lines of a grid. This grid would naturally adjust
to suit topography and need to be retrofitted to the city in a way that endeavours to preserve
the 800-metre graticule. Trucks and service vehicles would use the same grid system.
The 800-metre graticule ensures everyone is within a five-minute walk of a transit station,
which would also function as a small commercial and civic centre. Such a grid would mean
that any individual anywhere in the grid can get to any other point by a maximum of a short
walk, two tram (or light rail or bus) rides and again, a short walk. For those who find the
pedestrian component of this system either permanently or occasionally difficult or are
returning home with goods and children, there could be a personalised electric buggy system
operating from each transit station (one every 800 metres in all directions). A range of delivery
services would become commercially available to augment the main public transport grid and
emergency services would still require not only right of way but access to each home.
A single grid unit (neighbourhood) can contain anything from between 1,800 residents
(conventional suburban density of 12 dwellings per hectare) up to 16,000 people at high density
(250 dwellings per hectare). Each grid unit can also be variously devoted to industry, agriculture
or residential and mixed-use development. The utilisation of this public transport grid in relation
to the creation of agriculturally productive suburban landscapes can be seen on page 282.
Free from the domination of road layouts, the residential developments in Car Free City
would have approximately 20% more land than our current car-oriented developments.
Consequently, suburban densities can significantly increase and new housing typologies and
public space arrangements could be explored without precluding emergency vehicle access
to homes. Part of the 20% of land that is devoted to road surface in our current suburbs could
then be retrofitted as riparian zones, stormwater filtration systems and linear public parks that
encourage pedestrian movement.
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14 Environmental Protection Authority,
State of the Environment Report
Western Australia (Draft) 2006,
Department of Environment and
Conservation, Perth, 2006, p. 31.
15 Greenhouse Energy Taskforce
recommendation, Banks, A. and
Taylor, R., ‘Tough greenhouse gas
targets a risk for WA’, The West
Australian, 6 February 2007, p. 4.
16 Calthorpe, P. and Fulton, W., The
Regional City: Planning for the End of
Sprawl, Island Press, Washington, 2001.

20% of our suburbs are devoted to bituminous
surfaces and the geometry of road design
dictates suburban form. Freed from the
dominance of cars our suburban environments
could be significantly re-imagined.

POD CITY

POD CITY

Car Free city is developed around an 800 metre grid of public
transport (red lines). The system can be threaded through existing
suburbs and allow new developments to be significantly denser than
orthodox suburbia. Maps source: Jenkins, E.J., To Scale: One Hundred
Urban Plans, Routledge, 2007.
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seachange city

While Australian capital cities have all radically expanded in the last 35 years, during
this time more than a million people have also left these cities for a beach lifestyle in
coastal hamlets. This is known as the Seachange effect.17 This scenario asks what if the
future 1.5 million people coming to live in Perth opted for a seachange? It also relates
to the common desire of an ageing population to retire near the coast and the Australian
tradition of owning a small, cheap holiday home on the coast.
So that no citizen is further than a 25-minute walk from the beach – as a rule – this city
would never reach more than two kilometres inland from the beachfront. Consequently, if
spread out at the orthodox low density of 12 homes per hectare, Seachange City would be
a linear city some 600 kilometres long. A northern and southern bullet train could deliver
residents from Seachange City’s extremities to the CBD of Perth in about 90 minutes
(including a reasonable number of stops). This primary transport system would be
supplemented by a light-rail system at a local level and hydrofoils could ply the coast.
This linear city would also be periodically punctuated by small town centres and
curtailed by an urban-growth boundary and greenbelt to prevent it sprawling inland.
Industrial areas could form pods of activity inland just beyond the main residential belt so
that all residents are upwind of industry and waste recycling. Seachange City could offer a
range of housing designed for coastal conditions, which would gradate in density; high at
the beachfront to low at the inland border. Seachange City could satisfy Australia’s ageing
population with coastal retirement villages, it could offer city-dwellers coastal holiday
homes and finally, it could provide idyllic lifestyle packages for the state’s increasing
number of ‘fly in-fly out’ workers, who work month-long shifts in remote mining towns.
Since this is one of the windiest coastlines on earth, Seachange City would be
powered by wind turbines and water in part derived from small desalination plants. The
city would also take advantage of characteristically fine weather and maximise the use of
solar energy. Seachange City takes its final form by ensuring the protection of the dunes
and only developing above a contour height of +2, a sort of urban Plimsoll line that
anticipates rising sea levels associated with climate change.
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17 Burnley, I. and Murphy, P.,
Sea Change: Movement from
Metropolitan to Arcadian Australia,
University of New South Wales Press,
Sydney, 2004.

1.5 million people living in low-density suburbia
no further than 25 minutes’ walk, from the beach
creates a 600 kilometre-long city.

seachange CITY

D

D
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treechange city

Just as many people have left major cities for a new life in coastal hamlets, some others,
known as Treechangers, have relocated from coastal capital cities to inland rural landscapes.
This scenario suggests that a bandwidth of land within approximately 1.5 hours’ drive of the
existing CBD be identified as a Treechange zone. The primary purpose of this zone, known as
the Avon arc, is however to offset Perth’s carbon emissions by 2050 by becoming a forest.
Western Australians are producing 36.6 tonnes CO2 emissions per capita per annum.18
A city of three million people with greenhouse gas emissions at current Western Australian
rates would produce around 110 million tonnes of CO2 emissions.19 At least six trees are
needed to offset one tonne of CO2 in the Perth region.20 Roughly 660 million trees taking up
6.6 million hectares would need to be planted to offset the emissions from a city of three
million people.
The Avon Catchment around Perth is 11.8 million hectares of land of which 8.4 million
is cleared. Current thinking is that at least 10% of the landscape needs to be replanted
with woody perennials to balance regional groundwater tables.21 If this reforestation was
expanded, and continued to expand over time, large quantities of Perth’s carbon emissions
could be sequestered.22
As Perth grows and pressure builds in and around the existing city it is possible that more
people will leave the Perth Metropolitan Region and move inland, particularly if more diverse
economic and educational opportunities can be created there. The massive reforestation
project of Treechange City could encourage other related industrial and agricultural activities.
A new university devoted specifically to issues of agrarian landscapes and sustainable
technologies would also be appropriate. Treechange City could also attract a significant
number of people who are facing retirement in small, remote (and often dying) rural towns
throughout the Western Australian wheatbelt by providing them with a rural way of life yet one
with relative proximity to city services. People moving into Treechange City would live on small
farms or cluster into rural hamlets dotted throughout this extensively reforested landscape.
In addition to the reafforestation of Treechange City would be the installation of an 8.7 x
8.7 km2 solar array – the amount of solar surface necessary to power the city of Perth in 2050.
It is also possible to apply some aspects of Food City and POD City to the Treechange City
scenario so that Perth’s hinterland becomes more productive and diverse.
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18 Environmental Protection Authority,
State of the Environment Report
Western Australia (Draft),
Department of Environment and
Conservation, Perth, 2006, p. 31.
19 Calculation based on 36.6 tonnes per
capita per annum x 1.5 million people
= 54.9 million tones.
20 Carbon Neutral, Carbon offset
Calculator, <http://www.
carbonneutral.com.au>, viewed
November 2008.
21 Carbon Neutral, <http://www.
carbonneutral.com.au>, viewed
November 2008.
22 The science behind these calculations
is rapidly evolving, making it very
hard to arrive at conclusive data.
What does become obvious is that
reforestation alone cannot solve
problems of carbon sequestration.

treechange CITY

treechange city
Reforestation of millions of hectares of land
including rural hamlets and solar energy to
power the city of Perth.
Perth urban
Remnant vegetation

1 tree =

Treechange City with carbon sequestration
forest and solar energy for three million people

0.16 tonnes of carbon
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N.I.M.B.Y!*

* Not In My Back Yard.

Introduction

current zoning
Existing urban and suburban (100,000 ha)
Land zoned for suburban development,
urban deferred or coming online (23,000 ha)
Rural land (300,000 ha)
Reserve – state forest, regional open space,
public open space, aquifer recharge zones,
Bush Forever sites and wetlands

There is currently 23,000 hectares of land on the periphery of Perth zoned for or coming
online for residential development. This land alone can accommodate 634,800 new
residents at 12 homes per hectare. Subtracting these 634,800 people from the 2050
projection of an additional 1.5 million leaves 865,200 people (376,173 free-standing
homes or 445,368 apartments) to be accommodated by infill development. For the
purposes of conducting the vertical development scenarios we are setting a hypothetical
urban-growth boundary around the city of Perth once these 23,000 hectares are
developed. In this case Perth would have decided and found the political will to ensure
that it not sprawl any further. Should the most recent ABS predictions of a further 2.7
million people living in Perth by 2056 occur and should the city maintain, even under that
pressure, a restriction on sprawl then over 1.4 million apartments will need to be added
to the existing urban fabric in the next four decades.
Often in local debate, the very people that as a matter of principle don’t like
new suburban developments (sprawl), also defend their own low-density residential
neighbourhoods against infill development. Paradoxically, many of these people are also
in principle for growth and development. Indeed, a city of three million people (or more)
brings benefits that a city of 1.5 million cannot sustain. By couching development in terms
of the city’s collective future and its whole landscape, we hope that one of the effects of
this research will be to inculcate a more broad-minded attitude to change. We hope to
show that if large-scale infill development was organised in a concerted manner, then it
could give more people access to areas of high amenity and add to the cultural vibrancy
of the city. The fundamental principle guiding the distribution of increased density in the
various vertical scenarios to follow is that it be concentrated near to high cultural or
landscape amenity.
To demonstrate to the community the need for concentrations of vertical development,
we conducted some basic and dispassionate infill development tests. For example, by
distributing the required 376,173 new dwellings evenly across the entire area of existing city
we find that an additional three dwellings have to be added per hectare of existing urban
fabric. Or, if we add these 376,173 homes to only the inner ring of older suburbs where there
is a strong desire for people to live, then we need to add 10 new dwellings per hectare of
existing fabric. And finally, if the additional 865,200 people were to be accommodated within
walking distance of the so called ‘activity centres’ identified in the government’s Network City
document then we need to add another 90 dwellings per hectare to those locations.
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If we accept the latest ABS figures of an additional 2.7 million people living in Perth
by 2056 and try to accommodate these people (minus the 634,800 people who will
be housed in currently zoned suburban land) within the existing urban footprint then we
need to add 897,913 free-standing homes or 1,086,947 apartments. This means we
would need to try to fit an extra nine free-standing homes or 11 apartments per hectare
of Perth’s existing urban fabric. To appreciate exactly what this means, look outside your
window and think about an area as big as a football oval and ask yourself where in that
area of your neighbourhood could we add nine new homes or 11 apartments!
If you do not accept this level of development in your neighbourhood then we simply
ask: where do you want people to live?
‘Not in my backyard’ is not an attitude suited to the challenges this city now faces.
That said, we need our architects to show us how increased density in our suburbs can be
a good thing. If we are to restrict sprawl, then they also need to do this in a way that keeps
the costs of such development competitive with a free-standing home on the periphery
of the city.
Mathematically these distributions do not seem problematic but when examining the
addition of three, 10, or 90 dwellings per hectare to the existing suburban fabric one finds,
in most situations, that there is a significant shortfall of opportunities for such additional
development unless the existing fabric is demolished. The images on pages 326, 327, 332
and 333 show that in order to meet the required addition of three and 10 additional dwellings
per hectare without the demolition of the existing urban fabric, high-rise development must be
undertaken if Perth is to absorb the population increase within its existing urban boundary.
But even if density could be increased by a factor of three, 10 or 90, are these
distributions in the best places for infill development? Adding three homes per hectare
across the entire city is arguably just adding to an already sprawled form of urbanism.
Adding 10 homes per hectare to the inner ring of older suburbs seems more reasonable
as the backyards of existing suburban homes in these areas can be developed, and
people living in these suburbs have easy access to relatively high amenity. Adding 90
homes per hectare around the government’s activity centres is problematic because many
of these areas are dominated by ‘big box’ shopping centres and transport hubs. Despite
being close to shopping and transport these service centres are often unattractive places
in which to live. The centres could be restructured to make them more appealing, but this
increases development costs. Adding more people to such areas also risks compounding

the social problems generally associated with high-density residential areas in areas of
relatively low natural and cultural amenity. This is not to say these various distributions
of infill development shouldn’t be actively pursued where opportunities arise, but there
is also need for more compelling forms of infill development if it is to become a genuine
alternative to suburban sprawl.
One such compelling idea (being floated by Michael Kane, former advisor to Minister
MacTeirnan) is for Perth to build a new orbital rail loop around the city’s inner core and
maximise density and jobs along it. The loop would give rise to a string of development hubs
and would connect two major universities, several TAFE colleges, various medical hospital
facilities, the airport, the CBD and several under-developed suburban community centres.
These development hubs are where there is the highest potential for growth in the knowledge
economy. The loop would intersect with all Perth’s radial rail lines providing accessibility to all
Perth’s major high-density employment and activity centres. This string of development hubs
along a new rail circuit would enshrine Network City ideals in one bold move and significantly
boost the viability of Perth’s overall public transport network. Many of the areas along this loop
are, however, not exactly high in amenity but they could give rise to affordable higher density
housing with excellent connectivity to jobs and the city centre.
Somewhat contrary to Network City’s doctrinaire emphasis on Transit Oriented Development
(TOD), Perth’s most desirable areas to live are near its beaches, river and increasingly the CBD.
We have therefore developed three vertical development scenarios attempting to capitalise on
these major landscape attractors: Sky City, River City and Surf City.
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865,000 people in the form of a typical European city hovering over
the central city of Perth. Each block represents 1 hectare of five-storey
urbanism. All the following vertical scenarios concern ways in which
this mass can be brought to ground within the existing city.
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865,000

parisians

The density ‘cloud’ of 865,200 people
(376,174 homes) spread evenly over Perth’s

111,000 hectares means an additional 3.3
dwellings need to be added every hectare.

but how can we add three
homes per hectare here?
1 hectare

introduction

above: Each grid represents 1 hectare.
To test the requirement of adding 3.3 dwellings per hectare to the existing urban fabric we have taken 135 hectares of Ocean Reef, a typical Perth
suburb. Without demolishing existing buildings we have only been able to add 120 new dwellings (276 people). Thus, there is a shortfall of 748 people
from meeting the target of an additional 3.3 homes per hectare. Therefore if this community is to accept its share of the responsibility to house the
increasing population and prevent the city from sprawling further then it needs to find a way of housing 748 people. One solution – as indicated over
page – is to find sites for five 20-storey residential buildings.
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This second density test examines distributing the 865,200 people evenly across Perth’s inner ring of older suburbs. This means we need to add
376,174 homes into 38,000 hectares or 10 homes per hectare. Many of these older suburbs are grids wherein there are opportunties for large
suburban properties to be subdivided and another home developed at the rear of the existing homes. Similarly the arterial roads through these
suburbs are often flanked by poor quality development which could be replaced by higher density mixed use, transit oriented development.
Despite these opportunities, as the test on page 332 shows, there is a still a shortfall from the target of an additional 10 homes per hectare.

how can we add
10 homes per
hectare here?

introduction
Where we can rebuild areas of our suburbs then
perhaps the best way to increase density and
improve environmental performance is to invert
the whole idea of freestanding homes surrounded
by gardens.

1 hec

current condition

tare
potential condition
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introduction

above: Each grid represents one hectare.
To test the possibility of adding an additional 10 homes per hectare we have taken 135 hectares of Doubleview
and Scarborough. The target for this area is to add 1,350 homes (3,105 people) but we have only been able
to find development opportunities to house 2,061 people. Therefore the shortfall of 1,044 people has to be
accommodated in vertical development, for example four 25-storey towers.
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A third density test involves adding the 865,200
people to within walking distance of the ‘activity
centres’ identified by the government’s Network

City report. The result is that we need to add
90 apartments per hectare for all of the 50
hectares that comprise each activity centre.

introduction

above: Each grid represents one hectare.
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A density increase of 90 dwellings per hectare within walking distance
of the 120 activity centres identified in the government’s Network City
planning guidelines is neccessary if Perth is to accommodate an extra
865,000 people within its existing urban fabric.

But why would you want to live in a higher density
development close to transport and shopping
centres when they look like this?

sky city

High-rise or high-density housing is uncommon in Perth and generally not the favoured form of
housing in Australia. For most Australians it is inconceivable that someone should live under
them or above them and that they should not have large homes and gardens. A free-standing
home and garden is considered a birthright and tending one’s lot is a national pastime. As
Australian cities come under increasing population pressures and are thought to have already
sprawled too far, this mindset is changing.
The ultimate proponent of high-density development was the modern Swiss architect Le
Corbusier, whose original Radiant City model was conceived to house three million people
(the predicted 2050 population of Perth) in an area of only a few kilometres. As shown
over page this amounted to a density of 1,579 dwellings per hectare. The utopian model of
Radiant City, along with modern architecture in general, was boldly conceived to alleviate the
desperate need for mass housing in post-war Europe but when built quickly, cheaply and in
areas of low amenity, Radiant City gave rise to some of the 20th Century’s worst urbanism.
Stretching from London to Moscow and ultimately throughout the developing world, the
essential formula of high-rise residential development in a car-dominated landscape is, with
hindsight, widely recognised as a deleterious urban form.1 However, if designed with attention
to the users’ real needs, and to public space, transportation links, microclimate and viewsheds, then high-rise development, which is close to good cultural or natural amenity, can be
a successful method of housing large numbers of people.
One of the most perceptive critics of Radiant City was the American, Jane Jacobs. Based
on her experience of living in Greenwich Village in Manhattan, Jacobs argued that the ideal
density for a vibrant community was not 1,579 dwellings per hectare but 250 dwellings (475
people) per hectare, a density roughly 16 times that of conventional Australian suburbia and
the sort of density found in many European cities.2
After the 23,000 hectares of land already zoned for suburbanisation on the periphery
of Perth is built out, there still remain 865,200 people (and possibly many more) to be
housed within the existing urban fabric of Perth by 2050. If these people were to be housed
at a typical European density we would need to build a new city approximately 5 km2.
Florence, a city much loved by most who visit it, has a population of approximately 500,000
people (although it too is sprawling!). Perth could simply allocate some of its vast peripheral
landscape to building a new Florence, albeit half as big again. But Florence is more than
a form. It is a complicated layering of history in a particular landscape and culture, and to
simply reproduce its form in a new location is no guarantee that the copy will be a success.
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1 For a resounding critique of
Le Corbusier’s Radiant City see Hall,
P., Cities of Tomorrow: An Intellectual
History of Urban Planning and Design
in the Twentieth Century (3rd ed.),
Blackwell Publishing, Oxford, 2002,
pp. 217–61.
2 Hall, P., Cities of Tomorrow: An
Intellectual History of Urban Planning
and Design in the Twentieth Century,
(3rd ed.), Blackwell Publishing,
Oxford, 2002, p. 72.

sky CITY

Typical Australian suburban density

Typical European density

Le Corbusier’s ‘Radiant City’
– the ideal density of modern
architecture.

Standard urban densities (dwellings per hectare).

As Alex Marshall so nicely puts it, simply copying the form of great cities won’t work because
it ‘resembles trying to grow a rose by starting with the patterns of its leaves and petals…You
have to study the seed and the soil within which the seed is grown’.3
When we come to look for areas where we should develop high-density living in Perth it is,
according to the lessons of the 20th Century, best to focus on areas that have high landscape
and cultural amenity and which would, by becoming denser, augment and enhance that
existing amenity. The Sky City scenario is based on finding places of high landscape and
or cultural amenity within the existing city’s boundary, in which 865,200 people could be
housed at a density of 250 dwellings per hectare. We have identified three areas where this
could reasonably occur: one around the existing CBD, a second at the mouth of the Swan
River at Fremantle and a third on the coast, south of Perth in Rockingham. In the images that
illustrate these sites we are not prescribing building heights as this is something best left for
a design phase where the green attributes of buildings without lifts are typically played off
against buildings that not only make economic sense but also provide maximum views.
Within close range of Perth’s CBD we have identified 392.7 hectares of land on which,
at a density of 250 dwellings per hectare, 98,175 dwellings could be built. This amounts to
186,532 people calculated at 1.9 persons per dwelling. Some of this undeveloped land is
currently classified as public open space but for the purposes of this scenario we argue that
since Perth has almost three times as much open space as it does built space (and almost
no ‘urbane’ space) it can afford to relinquish some underused open space to urbanism.
This approach is in part tested by the example of the New Perth Waterfront development
documented on pages 357–61.
A second site for high-rise development is on the northern flank of the Swan River
mouth at Fremantle. This site abuts the river to the south and the beach to the west and is
adjacent to the much-loved town of Fremantle. It is also serviced by rail. These 185 hectares
could accommodate 87,875 people living with beach on one flank, river on the other and
the historical core of Fremantle across the river mouth. For this industrial land to become
available, the working Port of Fremantle would have to be moved further south.
Whilst predominantly an industrial zone, the area surrounding the new port site further
south also offers high landscape amenity and links with the existing coastal township of
Rockingham. In the new port city of Rockingham we have concluded that an additional
170,793 people can be accommodated in high-density development.
The three components of Sky City can thus accommodate 356,843 of Perth’s projected
2050 population. This represents a shortfall of 508,357 people and we need to look elsewhere
within the existing city boundary for opportunities for vertical, high-density development. There
are two following scenarios that do this: River City and Surf City.
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3 Marshall, A., How Cities Work:
Suburbs, Sprawl, and the Roads
Not Taken, University of Texas Press,
Austin, 2000, p. 20.

sky CITY

Fremantle
Perth

New Perth Waterfront site

High-density development
around the CBD of Perth.
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View over high-density development around the CBD of Perth towards a second new mini-city at Fremantle.

High quality, high density
development in areas of
high amenity
Architecture by WOHA (Singapore)

sky CITY

Increased density can apply to public open space systems as well as housing. These images from
Julian Bolleter’s research into new public open space scenarios for Dubai could be transferred to any city
endeavouring to restrict sprawl. These vertical landscapes could include a wide range of sporting and
recreational activities, vertical farming, gardens and associated retail spaces.
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... NOT vertical sprawl in areas of low amenity

“In the next two generations
the world must raise food
production 110 per cent
– off a smaller and more
degraded soils base, with two
thirds the water, costlier and
scarcer nutrients, using less
technology and under the
hammer of climate change.”
Professor Julian Cribb (Reference)

POD
sky CITY

Perth

The port of Fremantle – an excellent site for high-density development.
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perth’s new waterfront

A ‘Sky City’ test case
The New Perth Waterfront is a $3,360 million government initiative to enliven the CBD of Perth
– a showcase of contemporary urban infill development. The project is an important test case
as to whether Perth can build high-quality infill development that, unlike the current central
business district, engages with the city’s landscape setting and creates high-quality, public
space. In the context of the larger planning scenarios documented in this book the New Perth
Waterfront project operates as a zoomed in example of vertical development and shows that
at the scale of urban design we can increase residential density and simultaneously create
high-quality public spaces.
In 1829 when the Captain James Stirling sailed up the Swan River and landed in the area
of what is now known as the Esplanade, he thought it was the place for a new city. He was
wrong. It is windy and south-facing. Nonetheless, the city is now there and its modern grid is
generally empty at the close of business.
At the turn of the 19th Century, despite already being partially filled in, the Swan River still
lapped up against the edge of the fledgling city. The riverfront in the area of the Esplanade
was a lively transport hub and entertainment area. In the 1960s the river edge was more
extensively filled to make way for freeways and create a vast, flat public open space of grass
that to this day no one really knows what to do with. Not many people promenade along the
old Esplanade today. The city turned its back on the river and both the river and the city have
suffered as a consequence.
The Perth Metropolitan Region has three times as much open space as it does built space
and almost all that built space is suburban. Perth has over 140 kilometres of river edge and
most of it is underused green-space. There is no urbanity on the Swan River, the central city’s
greatest amenity. Of the 140 kilometres of riverfront the New Perth Waterfront will develop
only one, but it could be a significant breakthrough if it can demonstrate that development
can enhance the city’s livability and not negatively impact upon the river’s ecology. Quality
development should be encouraged on certain parts of the river and leveraged to help the
Swan River Trust manage the larger issues that are impacting upon the river’s health.
By 2050 many more people should live and work in the CBD and they will generally
demand high-quality designed environments and services. In an area of 22.6 hectares
this development will add 320,000 m2 of office space, 55,000 m2 of retail space, 12,000
m2 of cultural space and 3,000 new apartments to the heart of the CBD. 5,700 people
Image courtesy Ashton Raggatt McDougall.
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perth’s new waterfront

could live in this development and 23,000 could work there. This is a real city not a
waterside theme park.
Countless designs have been done for this land between the city and the river in the past
and all of them stymied by a profound scepticism toward vertical infill development in general
and sentimentality toward the existing large open spaces in particular. This time the proposal
to develop the area has real momentum but the project remains controversial and recent
political and economic changes are a set back.
Despite its uncertain future we argue that this form of urbanism in this location is correct.
Why? Firstly, it focuses energy around a new train station and builds the city out toward the
river between William and Barrack streets, Perth’s main north–south axes. Secondly, as a
priority, the urban design uses built form to define potentially high-quality public space and
enfolds the river into the city. There are two major public places framed by the urbanism:
The Esplanade Square and The River Circle. The square could become the major civic forum
for a working city, whereas The River Circle, a 500-metre round promenade, is more about
framing the beauty of the river and offering leisure related activities protected from the wind.
Both the circle and the square present Perth with grand civic spaces the likes of which it
has never had. Finally, there is the right amount of development – neither too much nor too
little as has bedevilled other schemes. And most importantly, the scale of the development
is not suburban.

Image courtesy Ashton Raggatt McDougall.
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Image courtesy Ashton Raggatt McDougall.

river city

The three mini-cities proposed in the Sky City scenario could accommodate 356,843 of Perth’s
projected 2050 population increase. This represents a shortfall of 508,357 people from the ABS
projections around which our scenarios were originally modelled. If we take the most recent ABS
projection of up to an extra 2.7 million people living in Perth by the year 2056 then (exempting
the number of people accommodated in Sky City and in land already zoned for suburban
development) Perth will need to accommodate 1,708,357 people within the existing urban
fabric. Some of these people could be accommodated in variations of the tests shown earlier
where an extra 3.3, 10, and 90 dwellings per hectare were added to the existing urban fabric.
The potential of the city to absorb more people in these ways notwithstanding, Perth’s
main residential attractors are its coastline and its river. The following two scenarios, River
City and Surf City attempt to add significant numbers of people to these areas so that the
reduced domestic space necessarily associated with high-density infill development is offset
by proximity to the city’s best natural amenities.
Significant residential development in the existing suburbs occupying the view-shed to
Perth’s river is extremely difficult. Not only is there a lack of sites that could be developed, but
community resistance to development in these areas is fierce. Consequently, we have pulled
back from the river edges and sought sites for development at the outer limits of the view-shed
to the river. These sites generally correspond with two arterial roads: Stirling Highway running
parallel to the river in the north and Canning Highway, parallel to the river in the south.
The land adjacent to these roads is feasible to develop: the existing buildings alongside
these roads are generally low quality, and relative to sites directly adjacent to the river, the
land is cheap. If developers could build high-rise apartments along these two roads, residents
would be able to see the river and live within walking distance of the generous open spaces
that flank it. High-density development along these two major arterial roads would also
enliven these service corridors as commercial and residential zones. Public transport usage
would increase, particularly if carriageways were expanded or an elevated light rail/monorail
integrated into the restructuring of their sectional architectural profiles. Should the flanks of
these arterial roads be developed at an average density of 250 dwellings per hectare, with
allowances for situations where development is not achievable, we estimate that 250,000
people could be added to the city in this form.
Two additional components of River City are high-density residential finger-wharves and
bridges.These elements do a lot to engage the river with urbanism but they are extremely expensive
forms of development and collectively cannot accommodate more than about 50,000 people.

left: The River City scenario: Increased density along the main roads
framing the river, residential finger wharves and residential bridges into
and across the river respectively.
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1 Although often zoned for twenty
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per net hectare. EPA. Environmental
Protection Authority (WA). 2006.
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pristine condition and must be
protected from any development.
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Why can’t we increase development around
the river and leverage that development to
improve the river’s ecology?

river CITY
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river CITY

Living bridges: six-storey residential structures across the river.

367
vertical scenarios

the path of density

Arguments concerned with sustainability, housing demand, demographic change and
affordability are currently contributing to a strategic push for increased dwelling densities
in existing residential areas of Perth. During the 1960s, Perth’s existing inner and middle
suburbs experienced a brief but significant period of high-density urban consolidation.
Prior to this Perth’s only other notable exposure to high-density living arose from the
building of flats in the 1920s and 1930s that were associated with the economic stress
of the Great Depression.
The density boom of the 1960s coincided with local government’s adoption of the
General Residential Codes (GR Codes) which controlled the scale and form of multi-unit
residential development. Importantly, through a plot ratio control mechanism, these codes
allowed the building of large numbers of small dwelling units. Under these regulations
housing developments in existing residential areas with densities in the range of 180 to
220 dwellings per hectare (dph) were not uncommon. In similar areas around Perth today
it is difficult to find residential density zonings that are in excess of 60 dph.
Through development controls the architects of the GR Codes also deliberately pursued
a particular type of building. The desired built form was one of tall apartment towers on
large sites surrounded by communal gardens – referred to as garden apartments. There are
many examples of such buildings from the 1960s dotted throughout the inner and middle
suburbs of Perth. Ultimately this grand conception of garden apartment living rubbed up
against the existing single homes next door and the vision faltered. It was the pursuit of
this building typology that played a significant part in corrupting the understanding of the
relationship between built form and high-density in Perth and in turn helped fuel a fear
of urban consolidation.
The reaction to the apartment towers was relatively swift and severe. Height limits
began to be imposed by local councils in an effort to moderate the scale of housing
developments. This, however, meant that in many cases the development potential of a
site could not be achieved. Subsequent reporting and regulation was to form the basis of
the Residential Planning Codes which were adopted in 1985.
The Residential Planning Codes changed the way in which residential densities were
defined – from plot ratio to dwellings per hectare. This allowed stricter control over the
number and size of dwellings that could be built. Perhaps in response to the distress
created by the apartment towers of the GR Codes local governments ascribed relatively
meagre density provisions to much of the existing residential fabric.

An historical time line of Perth’s urban density regulations.
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the path of density

In addition the new codes made further distinctions between group and multiple
dwellings. This allowed local authorities to respond to the negative perceptions of units
arranged one on top of the other and exclude them from most town planning schemes.
The new Residential Planning Codes and relatively sparse density provisions of local
schemes resulted in the majority of multi-unit residential development being characterised
by the lot-by-lot development of large floor-area group dwellings and a virtual extinction
of the one bedroom units and two bedroom villas that had previously been built. This had
the effect of severely restricting the diversity of new housing stock.
Changes to the Strata Titles Act in 1996 encouraged the subdivision of larger house
lots in existing residential areas resulting in the propagation of vacant single home sites.
These regulations encouraged battleaxe type development of individual dwellings.
It is this piecemeal development of large floor-area group houses and single dwelling
battleaxes that characterises residential infill development in most of Perth today. Parking
requirements, setback rules and overshadowing controls on relatively small blocks of land
dictate large footprint buildings located centrally on the lot. These building forms leave little
private or communal outdoor space other than that required for motor vehicle parking and
manoeuvring. The resulting amenity of this type of development is questionable given the
cramped arrangement of the building on the site.
In general, larger-scale multi-unit housing projects allow a more considered approach
to the problems of efficiently using space, dwelling amenity and privacy that are so critical
in this type of development. In addition, they hold much potential for implementing more
effective sustainable design strategies such as creating opportunities for the provision of
deep soil zones allowing rainwater infiltration into the local water table. (To their credit the
GR Codes acknowledged some of these benefits and encouraged the amalgamation of
land parcels by providing a density bonus for increasing site areas. The intent was to allow
for efficiencies in the organisation of vehicles and greater amenity of the gardens.)
Under the current development paradigm for the majority of inner and middle
suburban areas there is very little opportunity to provide smaller dwellings to help meet
the substantial demands for increasing numbers of households, the provision of a more
diverse range of dwelling types and more affordable housing options.
The reaction to Perth’s high-density dallying of the 1960s is perhaps like many of
Perth’s topsy-turvy histories. The excess of the density boom has been followed by a period
of arguably disproportionate restraint. There are signs that the density hangover may be

subsiding, at least at the tertiary levels of governance, as sustainability and affordability
arguments support urban consolidation. Ultimately though, in the absence of state
intervention, residential infill projects are played out on a local stage as municipalities
control density on their patch through town planning schemes. The resistance to density
in existing residential streets is still strong, as much local press will attest to, and it is
this resistance which is telegraphed straight to the local officials and officers. Density
is perceived as a caustic agent to the established character of quiet streets and is
perhaps therefore thought to have similarly corrosive tendencies on the property values
of traditional dwellings.
In order to achieve a more substantial density of infill residential development in the
inner and middle suburbs, and avoid the local political quagmire, it seems prudent to
seek out the land where there is less preciousness attached to established character.
Arterial roadways and their adjacent strips of land are such areas. Many existing inner and
middle suburbs are laced with these types of road which have evolved into busy motor
vehicle transport routes. As an added incentive for higher-density development, these
routes often also sustain a high frequency of public transport service as bus routes from
the outer metropolitan areas converge.
Seeking to increase densities along arterial roadways combined with the sensitivity to
density in bordering residential areas confines opportunities for development to a fairly
narrow band close to the carriageway. Unfortunately these locations provide relatively
inhospitable environs for dwelling – they are noisy and polluted and have well documented
implications for human health. Traditional approaches to housing and its relationship to
the street do very little to address these conditions.
Given this foreknowledge, the likelihood that motor vehicles will endure on these
routes and the fact that the introduction of mass clean vehicle technology appears to be
some way off, then what are the implications for architecture in these locations?
Anthony Duckworth-Smith
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surf city

Perth has approximately 160 kilometres of beautiful coastline and nearly all of it is developed
at a very low density. In principle, we believe it is desirable and possible to significantly increase
the number of people living within the view-shed of, and walkable distance to, the coastline.
The standard practice of building low-density suburbia along the coastline, particularly
north of the city, has resulted in the erasure of coastal topography and vegetation. It
is virtually impossible to install conventional, car-based suburbs of brick and tile freestanding homes along the coast and retain anything but token remnants or reconstructed
fragments of the coastal ecology. It is not common knowledge that the Swan Coastal Plain
ecosystem (within the South-Western Botanical Region of Western Australia), is part of
one of 34 global Hotspots of biodiversity.4 Perth sits in the middle of the one of the earth’s
biologically richest and most endangered bioregions. Ignorance of this is compounded
by the fact that the subtle vegetation of the Swan Coastal Plain also doesn’t fit within
the picturesque frames of verdant parks and gardens that typically sell suburbia. The
existing vegetation is fire-prone, impenetrable and commonly home to snakes – in short,
anathema to comfortable suburban living. In new suburban developments the existing
vegetation and topography of the Swan Coastal Plain is routinely replaced with mixtures
of green lawn and deciduous trees.
If we wish to conserve the unique biodiversity of the coastal landscape and still allow
people to live close to the beach, the typology of free-standing low-density suburban
development is simply inappropriate. To give more residents good views of the ocean
and to preserve areas where the landscape is pristine, we need to reduce the footprint
of buildings, increase their heights and set them well back from the coastal dunes. Any
development has an impact but it can, in this manner, be minimised. In areas of the coast,
which have already been extensively developed, buildings should also be high rise with
a small footprint so as to minimise the destruction of the existing urban fabric, and add
significant numbers of people to areas of high amenity.
An analysis of the opportunities for such development directed us toward adding a
figure of 3,000 new residents for every kilometre of coastline – thus enabling an additional
450,000 people to live within the view-shed of the ocean and within walking distance
to the beach. This averages out to a density increase of 40 dwellings per hectare, or one
25-storey residential tower every four hectares.
Development close to the beach in the midst of existing communities will, however,
meet with extreme resistance. Indeed, Cottesloe, a coastal community, recently prohibited
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surf city

building above three storeys high. Consequently, as in the River City scenario we have
pulled back from the coastal edge and shifted attention to the first ridgeline following the
coast, the analogy being that if you arrive at the theatre late you don’t stand at the front,
but quietly take your place at the back. Here, along the coastal ridgeline, a band of land
could be specifically rezoned for high-rise development to replace existing low-density
suburbia. Alternatively, high-rise high-density development could be positioned alongside
Perth’s coastal highways which run parallel to the beaches but somewhat further inland
than the coastal ridgeline.
An extra 450,000 people living along the coastline of Perth would not only make this
otherwise exclusive zone more democratic, it would also create opportunities for enhancing
the vibrancy of the coastal strip – a defining aspect of Perth worthy of mass celebration.

1 Although often zoned for twenty
homes per hectare the 2006
State of the Environment Report
concludes that the average built
suburban density is 12.5 homes
per net hectare. EPA. Environmental
Protection Authority (WA). 2006.
State of the Environment Report
Western Australia (Draft). Perth,
Western Australian Government. 229.
2 Conservation category wetlands are
considered wetlands in relatively
pristine condition and must be
protected from any development.
Resource Enhancement wetlands
are those requiring ecological
reconstruction and thereafter only
limited human interaction. Reference
3 Del Marco, A. & Taylor, R. et al,
2004. Local Government Biodiversity
Planning Guidelines for the Perth
Metropolitan Region. Perth, WA Local
Government Association.
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surf CITY

It is possible to increase
the density along the
coastal ridgeline – in this
sense the landscape
provides clear guidelines
for development.

above: 12-storey residential buildings every 500 m along
the beachfront of the Perth Metropolitan Region.
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surf city

above: 20-storey residential buildings following the coastal ridgeline of the
Perth Metropolitan Region.
left: Viewed from offshore, Surf City creates a row of ‘lighthouses’ that
reflect the gently undulating topography of the coastline.
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Is this the right way to
treat our coastline?
Coogee, Perth, 2008.

4,500 people living in
30-storey towers takes
up this much land.

4,500 people living in conventional
suburbia (12.5 dwellings per
hectare) takes up this much land.
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surf CITY

Before

Landscape

After

Architecture
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POD City

divercity

To varying degrees all cities are trying to adapt their cumbersome urban forms to suit the
socio-environmental challenges of the 21st Century. Unlike many other cities around the
world though, Perth is not yet out of control: it can rationally and, as we hope to have
shown in this book, it can creatively imagine, discuss and then design its future. Unless it
responds rapidly as such, Perth will be overrun by a massive population increase and have
no choice but to fast-track rampant suburban sprawl. With 118,000 hectares of land to
move into, Perth could reproduce itself in the next 40 years to become the world’s largest
city inhabited by the lowest number of people. This could be the last great swathe of the
Australian suburban dream. It could also be an ecological and social nightmare.
There is no one correct scenario for the future of the city. The alternative forms of
urbanism presented in this book imply that Perth could both spread out further and go up
higher. Each scenario in this book has advantages and disadvantages. All warrant closer
examination by experts and the broader public. They are all points of departure requiring
more detailed design and ultimately, partial construction. Only then can we really assess
their economic, ecological and social feasibility. Only then could we really assess whether
they are better than Business as Usual.
And as most Australians know, the suburban dream is very hard to beat. The latest
Australian Bureau of Statistics figures suggest that Perth might have to accommodate an
extra 2.7 million people by 2056. When we began this book we were working with a figure
of 1.5 million additional people. A combination of the scenarios we have canvassed in
this book could accommodate an extra 2.7 million people. Not everyone will agree with or
even like the scenarios we have put forward but then we ask where and in what form will
these future citizens live? Rather than building a brand new city somewhere else, it is our
view that Perth should harness the energy of rapid population growth and through design
create a more diverse city. In this sense the growth of the city is an exciting opportunity
not a deleterious inevitability.
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‘Home builders cop a lot of flak and
are accused of producing housing
that is unimaginative, lacks innovation
and is of poor design. The reality is
that home builders are retailers and
provide an affordable product to a
consumer. The biggest challenge is to
get consumers to be more daring and
challenge the status quo. Consumers,
who demand a well designed,
adequate, energy efficient and
responsive home will ultimately be
served this. Our livelihood depends
on meeting our clients’ demands.’
Dale Alcock, 2008

dream homes

Dale Alcock Homes
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hyper housing

New housing types for Perth
Architects often criticise general or project housing. There is a lot to like about Australian
project housing such as commodious standards of accommodation and its affordability, in
particular its affordability compared to individually designed housing. In fact much Australian
and international residential heritage is nothing more than general housing produced by
anonymous non-professionals, for example, Sydney’s Paddington, Melbourne’s Carlton and
Perth’s Fremantle.
Nevertheless, the acknowledged success of Australian general housing should not
preclude critical analysis of built outcomes in an era of rapid demographic change,
diminishing housing affordability and increasing environmental consciousness.
So what is there not to like about Australian general housing?

What is wrong with Australian general housing?
Some critics argue that the houses are too large with average new project houses now
commonly measuring nearly 300 m2. These average houses could be smaller. Indeed
they were smaller in earlier eras, but whether they are 150 or 300 m2 is really more of a
socioeconomic rather than an architectural question. An important characteristic of project
housing has emerged in recent decades that is more open to architectural criticism, and
this is the manner in which these 300 m2 houses occupy their sites. Contemporary houses
are built with very high site coverages compared to a generation ago, by virtue of housing
sizes increasing, lot sizes decreasing and maximum site coverage rules being relaxed. The
net outcome of these three inter-related practices has resulted in new suburban houses
virtually covering their sites, removing the ability for the open space around the house, front
and back yards to serve any other use than providing minimum standards of light, air and
outdoor living areas. Important possibilities that suburban open space once provided are
lost; the preservation and conservation of remnant vegetation, incorporation of significant
tree planting, creation of biodiversity sanctuaries, maintenance of food production areas
and the development of social sustainability facilities like sheds, workshops, studios and
granny flats.
General housing is wasteful in several specific ways, though not in terms of structural
efficiency or material usage. Many of the achievements of Australian general housing
originate in the slow but steady development in masonry and masonry veneer building
technology, a flourishing – but deregulated – specialised sub-contracting industry.

Project housing is wasteful in the aesthetic pretences that pervade the general housing
industry. Enormous quantities of applied finishes and decorative elements now contribute
nothing more to the house than artifice. Builders offer similar floor plans with a choice
of styles achieved through the addition of redundant labour and material to the relatively
efficient skeleton of the house. Many aesthetic alternatives are historicist in nature. The
production of the architectural features necessary to convey aesthetic choice requires the
deployment of outmoded, costly skills and crafts and the replication of aesthetic features
by cost-effective, imitative means also absorb significant resources.
In a related manner the planning of project housing is inefficient. While there is provision
of useable space relative to circulation space, rooms are excessively programmed making
them inflexible in use over initial and future occupation. Contemporary project housing
is excessively functionally expressive. For example, home theatres of the 2000s will
join 1980s games-rooms as relics of eras when fashions in leisure technology came to
dominate house design. These rooms will have little for other purposes without significant
building modifications. The flexibility of use for particular rooms is not good in project
housing. Given that housing users are increasingly heterogeneous groups, any design that
offers little flexibility of use is compromised.
The lack of compartmentalisation of project housing causes this inflexibility, does little
to assist in the creation of privacy for different users and prevents the zoning of active and/
or passive heating and cooling systems. As well as failing the flexibility test, project housing
is not particularly adaptable or capable of being altered or extended, again in response to
changing demographics and emerging needs for social sustainability. Large site coverages
and single-storey houses permit very inefficient rooftop additions while traditional masonry
construction makes internal alterations very labour-intensive and intrusive to occupants.
Overall, contemporary project housing is neither flexible nor adaptable.
Finally, project housing offers limited passive environmental performance. Compact
floor plans and relatively low ceiling heights are advantageous for active systems such
as central heating and air conditioning systems, but environmental consciousness due to
climate change now requires most to be made of passive systems. Contemporary project
houses are not often suitable to sites of different orientations by virtue of their compact
plans, frequently presenting only a small proportion of rooms to the sun. Likewise,
compact-plan forms are difficult to effectively ventilate.
While project housing has undoubted strengths there are some significant weaknesses.
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Project housing occupies too much of suburban sites; is not affordable enough; needs
to be more flexible in use and easier to add and alter; and should do more to use the
climate to facilitate human comfort, minimising energy consumption.
In response to the pressing issues of climate change, changing demographics and
diminishing housing affordability, we need to keep the advantages of modern industrial
building technology but reject the pretences of style and fashion. We should keep the
good aspects of project housing that help meet new and emerging needs, but jettison the
irrelevant and the wasteful.

Hyper housing
We should build houses more like factories. General housing providers often talk about
advances in industrial building techniques utilised in their industry while most low- to
medium-density housing is produced using traditional materials and trades, and
extensive sub-contracting. Yet one area of small-scale building provision, the commercial
factory building, does show signs of advances in industrialised building techniques.
The commercial imperative allows one to ignore history, style and aesthetics, and to
concentrate on buildings as physical systems expected to have certain measurable
outcomes. Many of the current topical issues in housing are measurable in some way.
Issues such as affordability, sustainability and flexibility of use are essentially quantitative
topics and warrant rational attention. This project does nothing more than attempt to
develop alternative housing prototypes at low–medium density through systematically
utilising the current techniques of the commercial factory building. After all, Rudolf
Schindler and Charles Eames found it useful to do the same, while factory buildings from
New York City to Fremantle are highly desirable houses after suitable conversion. Here we
are designing factories with ‘conversions’ in place from the beginning although each of
our prototypes could be built and sold as bare shells much in the way commercially-used
factory buildings are.
Prototypical sketch designs are illustrated for a variety of low- to medium-density sites
within the Perth Metropolitan Region. The designs would be suitable for similar climatic
zones. Densities range from low to potentially high densities (R2 to R200+) with emphasis
given to grouped dwellings over multiple dwellings. Hypothetical sites are used to explore
alternative orientations and access patterns. Briefs are commensurate with available
general housing in terms of total area, room sizes and functions. General housing clients
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typically need affordable, low energy-use, contemporary houses for their own long-term
occupation, yet want some flexibility to accommodate changing family structure, and
desire some income/superannuation benefit from their house. Our designs are fully
compliant with all authorities. All planning is prosaic, even generic, and intended to be
more illustrative than definitive; circulation legible; wet areas compact and efficient. The
prototypes are as big as project houses, cheaper to build and maintain, are more flexible
and adaptable, use less energy to heat, cool and light, and have lower carbon footprints.
Further, sustainability gadgets like greywater and photovoltaic systems could be easily
added to the prototypes without compromising their architectural achievements.

The block house: the suburban prototype
We started with the largest market – the single house on 500–1000 m2 in a suburban area.
At this density (R10–20), local government authorities typically allow two-storey
development with no streetscape policy given the heterogeneity of the suburbs, and
require maximum 50% site coverage, large street setbacks, and smaller setbacks for all
other neighbours for walls containing non-major openings, and space for two car parking
behind the setbacks for each house.
On lots of this scale a free-standing rectangular volume can be positioned to achieve
good solar access, street surveillance and nominal overshadowing. A block-like twostorey house was designed to optimise use of the selected building technology, allow for
significant landscape retention and large tree planting, and to provide for possible future
buildings to be added behind the new house. The upper storey also allows for distant
views to break the insularity of single-storey suburbia, especially in very flat subdivisions.
Alternative orientations can all be accommodated using a simple volume, albeit longer
and more rectangular in aspect.
The planning maximises northern exposure and puts parents and children upstairs
at opposite sides of the house separated by wet areas. Living rooms are downstairs with
numerous doors, both internal and external, used to provide enormous flexibility of access
and gradations of privacy control.

The strip house: the urban prototype
Next we tried a more urban condition at medium to high density. We limited our design to
terrace or row housing in the belief that it is an under-utilised typology worthy of re-investigation.
The block house: the suburban prototype
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Contemporary row housing in places like East Perth and Subi Centro, where up to five-storey
houses have recently been built, is not really row housing: there is little sharing in any sense
that terrace or row housing allows. In fact, East Perth and Subi Centro houses are really
nothing more than large suburban houses compressed onto very small lots.
In medium- to high-density grouped housing the proportion of the individual lots is
critical to achieving efficiency, in particular in relation to the provision of good car parking,
service access, street planting and passive surveillance. A lot width of seven metres was
chosen as it provides commodious accommodation and facilitates all of the above. It
allows two cars to be parked on each lot with an additional bay on the street, which
could be accessed using resident stickers. The seven-metre width then allows pedestrian
access past the on-site cars, and planting of a significant street tree. Differential lot widths
could also be added with some being smaller, say four metres with others larger, say nine
metres. Further visitor/public parking is provided on the cross streets at a rate of six bays
per number of houses on the block.
The strip of houses is designed as a terrace of four-storey houses using party walls
for affordability and environmental efficiency. Four storeys was chosen as a conscious
effort to lift density and to provide affordability in construction and in future rentals – it
is hoped that the top storey could be cheap rent. A 12-metre high wall panel is used
to form the houses. The full 280 m2 of the houses can then be used in myriad ways by
simply stratifying by floors. So the ‘house’ may be used as, for example, a 280 m2 house
for a large family, or the ground floor could be used as a 50 m2 commercial space, on
top of which is a 55 m2 studio apartment and a 110 m2 two-storey apartment. The full
four-storey house would be attractive to a range of groups of people, and would by its
ability to accommodate various usage patterns ensure a level of social sustainability and
heterogeneity lacking – but needed – in new housing. It would be affordable and permit
long-term occupation by extended families. It could be developed as shells for owners
to finish as they need, would provide good investment and superannuation options for
owners, and a great deal of potentially affordable rental accommodation.
A continuous street canopy is provided over the footpath to provide rain and sun
protection for pedestrians, to improve the amenity of possible commercial uses on the
ground floor, and to provide the separation needed to allow zero street setback to the
upper floors. The street canopy could be transparent to solar radiation should it face
north rather than south. Balconies could be added to the rear of the house at upper

The strip house: the urban prototype
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section looking west

top floor option –
bedrooms

middle floor option –
studio apartment

site plan/ground floor plan

middle floor option –
kitchen/dining/living

middle floor option –
master suite
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levels, which could be offset so as to not overshadow the north-facing windows below. The
courtyard is designed to be planted with a large deciduous tree, while the carport and
covered walkway are designed to be covered in vines giving the entire rear of the house a
verdant and overgrown appearance.
Front doors all open directly to the canopied street with back doors opening from the
heavily planted car courtyard. All access is undercover, with the walk-up access system
providing excellent privacy, cross-ventilation, security and the ability to accommodate
changes in use at successive floors. The aggregation of the various rooms, apartments,
commercial and service spaces is then suppressed in an over arching form designed
to respond to the scale of the metropolis and the reality of the contemporary housing
condition. Individuation in the expression of land uses and functions is limited to their
natural variation within the overall design concept.

The string house: the rural prototype
Finally we designed a semi-rural or rural prototype. At such densities (R2-5) and lower,
local authorities typically have no requirements other than the Building Code of Australia.
At these low densities, existing landform, contours, orientation and vegetation need to be
accommodated. Hence an articulated, pavilioned and spreading single-storey house was
strung across the site, reminiscent of Richard Leplastrier’s Bayview House 1975.
The disconnected alfresco areas, also used on the suburban prototype, provide
generous undercover areas but do not shade the interiors. Further, elevated sunhoods
on the rural prototype provide sheltered verandahs of useable dimensions, again without
overshadowing the interiors, and provide an amplification of horizontal scale in response
to the location.

section looking west

The construction technique
site plan/ground floor plan

All the houses are designed and built like commercial factory buildings. Off-form fullheight insulated concrete panels standing on slab-on-ground form the structure and
external walls. Panels will be poured on-site in various, limited numbers of sizes to allow
for building efficiency and to provide the variety needed to accommodate residential
design. A ‘green cement’ (one that does not use calcium carbonate chemistry) ensures
carbon dioxide emissions from the concrete are negligible. A light steel roof structure
ties the panels together and supports a low-pitched Zincalume roof lining. The panels

The String House – the rural prototype
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are all rectangular with no openings cast in. Panels could be manufactured off-site and
engineered to accept further upper floors and can be recycled along with the steel roofing
and internal walling.
The panels comprise 50 mm external non-structural skin, 25 mm rigid insulation and
125 mm internal structural skin. All walls can be erected in hours. The two skins are tied
together with a proprietary tie while the external skin is reinforced with galvanised wire
strips. Maintaining the panel width at 200 mm means that commercially available panel
formwork could be used. External corners were mitred rather than butt-jointed to avoid
thermal bridging, while protruding blade walls are avoided for the same reason.
A single industrial building sub-contractor will complete the earthworks, concrete
footings, slab-on-ground, on-site panel manufacture and erection, steel roof framing and
erection, roofing and insulation, paving and driveways.
All internal structure, framing, flooring, wall and ceiling linings are plantation timber
and plywood, allowing a single carpentry sub-contractor to bring the houses to lock-up,
apart from the aluminium external joinery and steel sun-shades which are manufactured
and installed by a single sub-contractor. Wet areas use sheet materials, removing the
need for a tiling contractor, while the cabinets are to be installed by the carpenter using
flat-pack cupboards and benchtops. The last sub-contractor, apart from the obligatory
plumber and electrician, is the painter who will spray-paint the entire interior with a lowsheen clear finish.
All fenestration occurs in the full height slots between panels with the remainder of
the slots sheeted with Zincalume steel sheeting. The slots are parallel, ensuring structural
efficiency for the wall panels and complete simplicity in their casting. The powdercoated
aluminium joinery and cladding are pushed to the outside face of the panels to cover the
exposed ends of the insulation at reveals, and to render the external face smooth rather
than modelled. Sun-shading over openings in the concrete wall panels is provided by fixed
galvanised steel sunhoods.
In the future the houses may be altered to produce independent houses of various
possible configurations. And alterations would be easy for the occupier and allow the reuse of timber framing and linings.
Simon Anderson
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Boomtown and the forgotten suburb
Last year economic growth in Perth was greater than in China. Urban renewal and
densification of the inner suburbs continues at a dramatic rate with brownfield sites,
disused industrial precincts, old high schools and even out-of-date sport stadiums
providing valuable land for the insatiable housing market. Single dwellings on large blocks
of land are yielding to medium-density housing and chic apartment blocks dominate the
market. At the other extreme, outer suburbs continue to expand with suburban Perth now
over 100 kilometres of linear city hugging the Indian Ocean coast. Vast sums of government
funding are poured into infrastructural projects to support new hubs of activity; community
centres, education facilities, libraries and sporting complexes are rapidly constructed to
match gleaming new shopping centres.
Somewhere in between these two dynamic environments is another Perth, the forgotten
middle suburbs, such as Duncraig and Greenwood to the north, Riverton and Gosnells to
the south and High Wycombe and Forrestdale toward the hills. So filled with optimism
when they were built in the late 1970s and early 1980s these areas some 20 kilometres
from Perth’s CBD were cutting edge when this was the suburban edge. Now the brick and
tile project homes that fill their cul-de-sacs look very tired and dated. These represent the
median house price market of Perth currently at $498,000. Second highest in the country
just behind Sydney, the middle suburbs are middle Australia in Perth. Poorly served by
public transport and decayed underperforming schools, the car-dominated streets are
empty like the shops in the local strip. These places unfortunately represent a pretty
average situation for the ‘average Australian’.
Poor affordability, rising inflation and soaring rents have combined to drive a decidedly
divided market. Analysts tip continued volatility ahead as the tale of city versus country,
blue-chip versus mortgage-belt, is played out.

Affordable futures
It is in this context that we identify the primary issue of housing affordability but also the
changing demographics of Australian families. The four bedroom, two bathroom suburban
dream is no longer appropriate. A recent state government paper suggested that WA’s
population shall rise to 2.5 million by 2026. At this rate its population growth is almost
double that of housing construction. Fundamentally, the population is getting older and
number of children is declining rapidly, but ironically Western Australia is building larger
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homes with more bedrooms and with fewer people living in them. The Ageing of Aquarius,
a research document by Monash Professor Shane Murray, outlines that existing and new
housing stock is primarily designed for the nuclear family: a detached house with three or
more bedrooms, where rooms are program-specific. The spatial relationships between and
within rooms and to outdoor spaces should be examined for alternative configurations
that might better meet the needs of the contemporary household. Specifically, Western
Australian housing stock is dominated by single detached housing (78%), limiting choice.
Many singles and couples live in detached housing and must pay for excess capacity.
Fundamental to our proposal is that affordability must be addressed through
appropriate land use and the development of suitable alternative housing typologies
that respond to the changing demographic. Our proposal therefore seeks to establish a
series of new dwelling configurations that address new and not so new family situations;
single parent families, extended families, larger new immigrant families, empty-nesters
and student cohabitation. But we must acknowledge the unique lifestyle of suburban
Perth and understand that solutions that may be suitable in the Eastern States may not
be embraced by the Western Australian public. The focus of our scheme develops a house
type for an extended family where a granny flat could accommodate elderly relatives.
The project also seeks to establish more effective land-use principals. A typical 1000m2
middle suburb lot size has been selected measuring 25 metres by 40 metres. We suggest
two residences should replace the out-of-date project home that currently occupies the
land. Our economic strategy suggests the typical property could be purchased for the
median house price of $498,000, subdivided (effectively $250,000 each), then a pair of
new houses built for $250,000 each. This would provide two new residences each for the
median house price of an outdated project home at the end of its useable life. While our
prescribed topic is the potential re-use of the brick, our concept is to minimise the need
to re-use bricks by creating flexibility in the use of the dwelling, stretching its potential life
toward future-proofing.

Sustaining the brick
A 1999 Australian housing survey indicated that 76% of Western Australia’s housing stock
was double brick, a unique situation that should be exploited, but for the brick to remain
dominant it must evolve into a more sustainable construction system. Our initial move is
to re-use the brick and tile waste from the demolition of the existing residence as both
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crushed-brick floor gravel and as infill for boundary walls with neighbouring property.
The primary concern for the new construction is its potential for re-use when the
building is no longer required. A cavity wall interlocking brick system has been developed
in association with Midland Brick where the hollow core of the brick is dropped over a
series of recycled plastic reinforcement rods. As no mortar is used the masonry units shall
be able to be re-used. A recycled plastic brick tie shall be developed to provide additional
lateral stability. The top of each cavity wall shall be capped with a precast concrete ring
beam that also forms a gutter to collect rainwater and serves as a pitching point for the
recycled timber roof structure. The colour of the brick walls shall be determined by the
manner in which they attract winter or summer heat. Strategically located dark-colour
bricks shall collect additional heat-load from skylights that will capture winter sun in
south-facing rooms. This idea is transferred onto the brick tile flooring system where
darker coloured tiles shall be used to collect additional heat from the winter sun that is
allowed to penetrate the space.
The roof is clad with fired clay tiles of a smooth surface to allow potable water collection.
Beneath the tiles is R3.0 foil and batts to a painted screw-fixed plywood ceiling. A bank of
photovoltaic solar cells shall be located on the north-facing roof on the main living spaces
providing enough area to collect two kilowatts of power.
At ground level the traditional concrete slab in the main living areas has been replaced
with a Rain Reviva in-ground water-tank system. Manufactured from high tensile recycled
plastic the system is interlocking and trafficable. The footing for the walls shall provide
perimeter stability for the water units and a sheet of structural ply shall be laid directly
over the tanks, providing the base for the brick tiled floor. Each pod of the system holds
660 litres allowing 26,400 litres of storage under the main living space alone. The tanks
under the service areas shall be independent and allow for collection and distribution of
greywater only.
Door and window frames are identical in dimension to suit the module of the
interlocking brick and manufactured from recycled jarrah. Cross-ventilation is vital in Perth
and consistent small windows are inserted to ensure each room has the opportunity to
capture and distribute afternoon breezes, shading is provided by the gutter overhang, and
additional timber louvres as necessary. Recycled brick walls are constructed in a hit-andmiss manner to create a perforated brick brise-soleil in front of large panels of glass. All
internal walls are cavity brick and act as perpendicular bracing to the lateral walls; the
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additional cost is offset through careful planning and elimination of plasterboard from the
project. Division of internal space is provided by pre-manufactured joinery units that form
drop in elements that, in addition, hold the majority of internal doors.
Landscaping addresses the wasteful distribution of precious water onto greedy lawns.
As an alternative we propose a ‘drought proof’ approach to the exterior spaces. This includes
permeable gravel from crushed brick, brick paving, low water consuming local native plants,
and deciduous trees in the courtyards that provide essential shading from east and west
sun. All garden water shall be from the greywater tanks under the service areas.
iredale pedersen hook architects
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Architecture as silver screen
On the following pages the photo essay ‘Prix d’Amour’ explores the significance of the 1990
house Prix d’Amour (Price of Love) through its demolition in 2006. Prix d’Amour was a Perth
icon, arguably the apotheosis of Perth’s primarily suburban culture. Prix d’Amour was based
on the plantation house Tara from the 1939 film Gone With the Wind. The story was set in
an aristocratic pocket of Georgia in the 1860s during the American Civil War. The film used
the house as a set to locate the viewer in the same domestic sphere as the characters.
Accordingly, as architecture it produced an intimate and stirring cinematic experience. When
the set for Tara was used in the design of an actual dwelling in Perth 50 years later the spaces
of reality and illusion collapsed. As a simulation – or a copy of a copy – it strived to replace
reality with the illusion of the silver screen and succeeded in creating a local fiction.
Prix d’Amour resulted from Perth mining magnate Lang Hancock’s rapid accumulation
of wealth. A succession of lucrative mining ventures in the 1980s made Hancock one of
the wealthiest individuals in Australia. Some of his ventures are more a source of national
economic growth and pride than others. Besides iron ore mining, which is acknowledged as
a driving force behind the Australian economy, the legacy of the Wittenoom asbestos mine is
less celebrated.1 Hancock’s hyperbolic financial growth was at times converted into symbols
in which his second wife Rose Porteous, née Lacson, shared.2 Prix d’Amour was the eminent
symbol which he built in 1990 for himself, Rose, their staff and poodles Snoopy, Linus,
Dennis and Lulu. The whimsical aesthetic pastiche of decorative excess seen in the house
characterised the couple, in particular Rose, who supposedly performed regularly at their
Steinway piano in the ballroom of Prix d’Amour. As architecture the house came to represent
another mine, although this time a mine of dreams and specifically sugar-coated ones. Its
decorative appropriation and pastiche of baroque and neo-classical references – underpinned
by clichés of the Hollywood dream factory and exhaustion with social responsibility – the house
represents a postmodern moment. One is reminded of the image of the main character of
Werner Herzog’s film Fitzcarraldo (1982) listening to opera aboard a boat travelling down the
Amazon after exorcising his megalomaniacal dream to take a ship over a mountain. Perhaps
the ‘price of love’ to which the name of the house alludes is this cost of manufacturing dreams
which here saw the silver screen draped over a Mosman Park block.
The house has been seen to symbolise Rose and Lang but it also reveals much about
its detractors. The house was designed by award-winning architects Wright and Palassis.3 The
specific references made to Tara in the house include a lavish terraced garden setting, two-

storey scale, a pristine white finish, a grand entrance, arched windows, balconies and an interior
spiral staircase leading to a ballroom. Needless to say, the house interrupted the style of the
other houses on the street, which were mostly built in the understated styles of the 1970s. This
motivated much critique of the architectural direction pursued by Hancock. It became a screen
for the projection of the broader society’s architectural ethos and even morality.
The demise of the house was tragic and comic. The large arabesque wrought-iron gates
remained closed as two years passed without occupancy. The opulent interior fittings were
removed and a cyclone fence appeared around the deteriorating gardens. The interior was
looted, the empty pool became a ‘skate spot’ and the entire building including the faux
marble columns wore satirical graffiti. A security guard was employed and the demolition
crew eventually arrived. Ironically, they tried to paint over the dollar signs that had been spray
painted onto the building despite the demolition process already being underway.
The destruction of the house was a spectacle. Jon Tarry recorded the demolition for a
12-minute film, A Rose No More, at 7.45 am on Saturday 25 March 2006 from which this
photo essay has been extracted. At the moment of the demolition a crowd gathered at the
entrance and was given a 15-minute tour. Afterward, two workers swung sledge hammers
in unison at the Juliet balcony until its railing crashed to the ground. Almost immediately,
the mechanical arm of the excavator moved in to systematically smash each column of the
grand entrance. When all eight had been punched to the ground the same mechanical arm
pounded the canopy until it too crashed to the ground.
Historically, ruins have been invaluable in revealing their societies. They have also been
a wellspring of romantic inspiration and continue to fascinate us. Recently the event of 11
September 2001 again revealed the sublime horror of grand forms being slowly consumed
as destruction takes hold. They seem to remind us of our own mortality and the fragility
of existence that we take for granted. The cycle of boom, construction and demolition has
repeated in Western Australia. Prix d’Amour enacted this cycle on a small scale. It took
appropriation to the superlative degree of simulation. By making a film set into reality, reality
took on qualities of the screen that in this case saw the projection of dreams, romance,
morality, fears, and desires that with its erasure ultimately came to signify nothing.
Darryn Ansted with Jon Tarry
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1 See the following for detail of
Hancock’s mining ventures: Duffield,
R., Rogue Bull: The Story of Lang
Hancock, King of the Pilbara, Collins,
Sydney, 1979; Hancock, L., Wake up
Australia, E. J. Dwyer, Sydney, 1979;
Phillipson, N., Man of Iron, Wren,
Melbourne, 1974; Wainwright, R.,
Rose, Allen & Unwin, Sydney, 2002.
2 For a discussion of the obsession that
the media had with the couple see
Robinson, K., ‘Of Mail-Order Brides And
“Boys’ Own” Tales: Representations of
Asian-Australian Marriages,’ Feminist
Review, no. 52, 1996.
3 Brian Wright won the 2005 Architects
Board Award.
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if this home comes to
contain a family of four
it will take 58 hectares
of land to sustain them.
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