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Introduction

The majority of urban development in Australian cities in recent 
decades has been delivered in a piecemeal manner, resulting in subopti-
mal development outcomes in terms of both sustainability and livea-
bility. Considerable attention has recently been given to the capacity of 
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Australia’s burgeoning cities to continue to support the high quality of 
life we are accustomed to, while at the same time concerns over the sus-
tainability of Australian cities has come to light. These combined factors 
highlight the need for more strategic approaches for planning our cities to 
address future sustainability and liveability needs. In addition, the shifting 
international policy agenda has highlighted the increasingly urgent need 
for improved sustainability outcomes as the next section explains.

Australia has recently signed the following high-level international 
sustainability frameworks: the Sustainable Development Goals (SDGs, 
September 2015) (United Nations General Assembly 2015), the New 
Urban Agenda (NUA, October 2016) (United Nations 2017) and the 
Paris Agreement (COP21, December 2015; United Nations 2015).

The need to decarbonise is mandated in all three high-level agree-
ments, foremost of these is the Paris Climate Change Agreement where 
Australia’s commitment is to reduce greenhouse gas emissions across the 
economy from 26 to 28% below a 2005 benchmark, by 2030. In the 
absence of federal leadership, several state and territory governments 
have introduced ambitious greenhouse gas emissions reduction targets 
including net zero emissions by 2050 in South Australia, ACT, Victoria, 
NSW, Tasmania and Queensland (ASBEC 2018; Newton & Glackin 
2018). The need to translate these goals into effective policy will require 
coordination between all parts of the economy including industry, agri-
culture, energy and the built environment.

This chapter considers planning aspects of the built environment and 
how this sector can best respond to the sustainability agenda. It starts 
from the premise that comprehensive, as opposed to piecemeal, planning 
approaches can optimise the scale and performance of built environment 
outcomes. It offers a high-level discussion of the influence of transport 
systems on urban form at the city scale (urban fabrics); the need for 
greater attention on infill (brownfield and greyfield) development to 
discourage urban sprawl at city fringe (greenfield) locations; and, finally 
describes some of the benefits resulting from precinct-scale planning 
approaches. Sustainable precincts are described in terms of ‘why’ pre-
cincts should be considered and ‘where’ precincts should be located.

As Australia’s major cities continue to grow, movement across them 
has become increasingly dysfunctional. This has led to renewed interest 
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in the historic way of building Australia’s cities before the automobile, 
where transit such as trams and trains connected higher density walka-
ble centres. The next section introduces the theory of urban fabrics as a 
way to think about various urban development patterns and the insepa-
rable influence that dominant transport modes play upon urban fabrics 
and urban performance.

The Theory of Urban Fabrics

The tram, train and especially the car, which currently dominate urban 
transport are all essentially products of the nineteenth century and 
each have produced a different urban fabric around their respective 
infrastructures (Newman, Kosonen & Kenworthy 2016). While mod-
ern versions of these modes are more developed in relation to safety 
and comfort, they are little changed in the key characteristics (capac-
ity, effective speed), which determine how they accommodate urban 
travel and also how they shape our cities (Newman & Kenworthy 1999, 
2015). In contrast, all of these modes represented a major leap forward 
over previous transport technologies (walking, horse drawn vehicles) 
when they were first introduced.

The way that cities are shaped by transport can be explained in terms 
of the Marchetti Constant relating to the travel time budget in cities 
(Newman & Kenworthy 2015). This suggests that throughout history, 
no matter what mode, the average travel time budget for work in a city 
has been just over an hour. Hence in a walking city the urban fabric is 
densely packed within a 30 minute walk radius (for the journey there 
and back); a tram and train-based city could spread further out to 10 
or 20 kms at medium densities along corridors and still keep within the 
travel time budget for most people; then, finally the automobile-based 
city could spread 40 to 50 kms at much lower densities.

Current transport systems have gone backwards in recent years as traf-
fic has slowed down and hence there is a revival of people choosing to 
live in dense, centrally located and well serviced walking fabric as well as 
in medium density corridors with good transit systems that can actually 
go faster than traffic (Newman & Kenworthy 2015). This change has 
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happened because cars on a freeway lane can only move around 2500 
passengers per lane per hour whereas rail-based solutions can handle ten 
times the volume of passengers per hour in the same space (Table 11.1). 
The traffic is not just reducing the speeds of those in cars but any other 
vehicles (trucks, buses, trams, bicycles) caught up in the congestion. 
Thus urban efficiency as a whole has declined, notwithstanding the 
apparent improvement in personal mobility, suggesting that there is a 
need to regenerate cities using more efficient urban fabric as well as new 
technologies that can support this (Glazebrook & Newman 2018).

The theory of urban fabrics was developed by Newman, Kosonen 
and Kenworthy (2016) to help planners see that there are three main 
city types, not just one (automobile fabric), as has been suggested by 
modernist city planners since the 1940s. Urban fabric is shorthand for 
describing the urban environment (or urban morphology) that results 
from the different types of underlying infrastructure within a city as set 
out above. Urban fabric includes transport infrastructure, such as road 
or rail technology, building setbacks, road patterns and widths, which 
in turn shape the form of the more localised infrastructure of buildings, 
open space and utilities. The theory enables planners to create strategies 
for managing the different fabrics to highlight how some urban fabrics 
have inherently more sustainable properties that need to be optimised 
and extended to other parts of the city through infill strategies.

The three dominant city types from history that form the basis of 
urban fabric theory—walking cities, transit cities and automobile 

Table 11.1 Calculations of transport patronage capacity per hour per kilometre 
of lane space

Source Based on data extracted from Newman and Kenworthy (1999, 2015)

Transport mode People per hour per km 
of lane space

Multiples of car capacity 
in a suburban street

Car in suburban street 1000 1
Car in freeway lane 2500 2.5
Bus in traffic 5000 5
Bus in freeway lane (BRT) 10,000 10
Light rail 10,000–20,000 10–20
Heavy rail 50,000 50
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cities—are obvious in most cities today depending on the age when 
the city was developed. Figure 11.1 shows a typical Australian city with 
its various fabrics, now dominated by automobile fabric in the past 
60 years or so.

Rediscovering Walking and Transit Urban Fabrics

Many modern cities are now attempting to reclaim the fine-grained 
street patterns associated with walkability (Gehl 2010) but often don’t 
have the tools to do so, as modernist planning manuals rarely focus 
on pedestrian needs. However, this is slowly changing; for example, 
the new (US) National Association of City Transportation Officials 
(NACTO 2012, 2016) manuals and the work of Jan Gehl emphasise 
the importance of human-centred urban design (Gehl 1987, 2010) and 

Fig. 11.1 Automobile city, transit city and walking city: a mix of three city types 
(Source Newman and Kenworthy 2015)
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the importance of pedestrian prioritisation to make successful urban 
environments.

Transit city fabric has had a considerable revival in recent decades and 
is the preferred location—along with walking city fabric—for knowl-
edge economy jobs such as education, hospitals and health profession-
als, and consulting services, with the highly spatially confined jobs 
associated with financial services, government and high-end services 
keeping to the old walking cities (Newman & Kenworthy 2015).

There has been a slowdown in the building of automobile fabric as 
walking and transit fabric have been rediscovered, leading to the phe-
nomenon of ‘peak car use’ (Newman & Kenworthy 2015). This is 
important for low carbon living and in particular the value of urban 
precinct regeneration as they will be far more popular and lower in car-
bon if they are more like walking or transit fabric and in areas where the 
infrastructure supports this. The variations in urban density versus per 
capita consumption of energy use and corresponding emissions show 
this very clearly (see Fig. 11.2).

However, decarbonising cities is not as straightforward as simply 
substituting cars with electric vehicles, because as major Australian 
cities continue to grow, there are other real issues associated with the 
dominance of automobile urban fabric, especially where it extinguishes 
the best features of walking and transit fabric (Newman, Kosonen 
& Kenworthy 2016). The low-density automobile city is the most 
resource-consumptive type of urban fabric, due to its inefficient use of 
land and associated increases in basic raw materials for building longer 
roads, pipes and wires to service an increasingly dispersed population 
(Thomson, Newton & Newman 2016). In addition, low densities have 
economic and social outcomes that are significantly worse than other 
city types (Glaeser 2011). It is this recognition of the economic agglom-
eration benefits and greater social qualities that is driving the previously 
mentioned strong re-urbanisation of Australia’s cities. This demand is 
being led by the ‘creative classes’ who value the role of people and place 
as well as proximity to workplaces that can all be found in greater pro-
portions in denser, walking and transit-oriented, urban environments 
(Florida 2014).
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The creative classes are attracted to vibrant locations near transit and 
often in more central locations, rarely will urban fringe locations offer 
these qualities, thus highlighting the importance of urban regeneration 
in existing inner and middle suburban areas rather than outer areas.

Urban Regeneration

This section looks at greenfields (outer peri-urban areas), brownfields 
(inner ex-industrial areas) and greyfields (established, ageing middle- 
ring suburban residential areas) and why urban regeneration needs 
to focus upon infill (greyfields plus brownfield) areas with a different 
model based on urban precincts.

Greenfields are those previously undeveloped sites, typically on the 
fringe of existing settlements. Greenfield development usually has the 

Fig. 11.2 Urban density and transport fuels in global cities (Source Newman 
and Kenworthy 1999)
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least constraints and the business models of most Australian bulk pro-
ject home builders are geared towards greenfield development. But 
they have high government costs resulting from the provision of infra-
structure services such as road, sewerage and other utilities (Trubka, 
Newman & Bilsborough 2010a, 2010c) and high societal costs due to 
fuel consumption, commute times and greenhouse gas emissions related 
to long travel distances that are due to low-density localities that are not 
well serviced by public transport (Dodson & Sipe 2006; Newton, Pears 
et al. 2012; OECD 2012; Trubka, Newman & Bilsborough 2010b).

The increasing geographical spread of urban areas into greenfields is 
known as ‘urban sprawl’ (OECD 2018; UN-Habitat 2011), sprawl neg-
atively impacts upon the city fringe agricultural and ecological land that 
it displaces. As observed by Newton and Thomson (2016) sprawl has 
been a consistent challenge for urban planners in Australia’s cities since 
the mid-1950s, and remains so, given that the dominant mode of new 
housing development continues to be detached low-density (78% of all 
residential stock in 1971, 74% in 2011). All of Australia’s metropolitan 
planning agencies have now established targets for ‘infill’ housing devel-
opment (i.e. new housing built on previously developed land, including 
both brownfield sites and greyfield sites), and many of Australia’s major 
cities are now experiencing strong re-urbanisation. Australia’s five larg-
est capital cities have infill targets ranging from 47% in Perth to 85% 
in Adelaide, with Sydney and Melbourne at 70% (Newton, Meyer & 
Glackin 2017). However, much new development is resulting in sub-
optimal outcomes following the piecemeal redevelopment approach 
of ‘knock down, rebuild’ involving the demolition of an older struc-
ture and replacement with either a new detached dwelling or town-
houses that can be accommodated within current restrictive residential 
zoning (Newton & Glackin 2015; Newton, Meyer & Glackin 2017; 
Newton & Thomson 2016). As a result, most of Australia’s major cit-
ies are failing to achieve the infill targets for new housing established 
in their strategic plans with the majority of dwelling construction 
projects continuing to occur on greenfield sites in the outer suburbs 
(Newton & Glackin 2018; Newton, Murray et al. 2012). Suboptimal 
infill effectively increases the development footprint through built form, 



11 Sustainable Precincts: Transforming Australian Cities …     219

car parking and vehicle infrastructure, while only increasing densities 
slightly. The result has been the widespread erosion of those positive 
suburban qualities such as backyards, tree canopy and biodiversity (Hall 
2007; Thomson & Newman 2017; Thomson, Newton & Newman 
2016). There is a need for better models of infill development and this 
chapter suggests that urban precincts in well serviced, established mid-
dle suburban areas should be the focus of this.

The best urban regeneration outcomes result from a more complete 
recreation of an entire infill site at the block or precinct scale. This is 
because larger land parcels permit more integrated solutions to support 
distributed urban infrastructures such as energy, water and waste, while 
also optimising community facilities and shared open space arrange-
ments (Newton et al. 2011). Urban regeneration may occur on infill 
sites in either brownfield or greyfield locations (Newton & Glackin 
2014). Greyfields, unlike brownfields, usually have no need for site 
remediation. Greyfields in the Australian context have been defined as 
those ageing but occupied tracts of inner- and middle-ring suburbia that 
are physically, technologically and environmentally failing and which 
represent under-capitalised real estate assets (Newton 2010). They 
are predominantly located in the middle suburbs and as such provide 
greater access to employment, public transport and services than typ-
ical greenfield locations (Newton & Thomson 2016). There is signifi-
cant potential for amalgamation of land parcels in greyfield locations to 
achieve precinct-scale lot consolidation. However, difficulties with site 
assembly, restrictive local planning schemes and NIMBY resistance rep-
resent considerable barriers, yet promising models have been proposed, 
some involving state and municipal government agencies as facilitators 
to engage with and build support amongst local communities (Newton, 
Meyer & Glackin 2017; Newton, Murray et al. 2012). Large infill par-
cels (i.e. brownfield or greyfield precincts) permit higher order urban 
regeneration responses. Larger sites offer the scale and flexibility to com-
prehensively plan sustainability and liveability enhancing opportunities, 
such as public transport, open space, distributed energy and integrated 
water infrastructures. Precincts and the opportunities they present are 
described in greater detail in the following section.
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Precincts—A Neighbourhood Scale for Planning

Precincts are unified areas of urban land with a clearly defined geo-
graphic boundary (Huang, Xing & Pullen 2017). A precinct, with 
the exception of institutional precincts, will contain private and pub-
lic land with shared infrastructure. At the larger scale, precincts may 
be described as synonymous with neighbourhood or district. Precinct 
size can vary considerably. For example, a precinct may be quite small, 
such as the internationally well-known sustainable precinct BedZED 
in London (1.7ha); compared to Hammarby Sjöstad in Stockholm 
(250ha). Efficiencies tend to have physical thresholds. Therefore, the 
size of the land parcel available or the desired technology will influ-
ence the approach to urban design from an eco-efficiency perspec-
tive. For example, the minimum size for economies of scale (to reduce 
cost per unit) or maximum size for physical efficiency (such as ‘ped-
sheds’ for transport or district heating networks for heating buildings). 
Distributed technologies require a clustering of participating properties 
to enable planning at precinct scale.

In this situation, defining a boundary is perhaps more important 
than the scale of a precinct.

A well-defined geographic boundary for a precinct, with a clear gov-
ernance structure can allow for the precinct to be managed and moni-
tored at the local level, potentially permitting it to trial new distributed 
localised infrastructures such as renewable energy as well as building 
efficiencies managed through smart technology and new shared urban 
transport systems.

Sustainable Precincts

Large sustainable precincts typically function as ‘urban villages’ in that 
they are optimise land with medium to high-density development; 
mixed-use zoning (residential uses mixed with retail, services and employ-
ment to reduce daily travel needs); and, the integration of high quality 
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urban greenery and social infrastructure to create a ‘village’ feel in a city 
context (to enhance quality of life) (UNEP 2016).

The sustainability advantages of precinct-scale regeneration are 
numerous and have been identified by Newton et al. (2011) as 
including:

• Accessibility: where mixing dwelling types with other land uses 
reduces travel time and encourages active transport modes such as 
walking and cycling

• Energy: carbon neutrality or zero carbon status is enabled with the 
introduction of distributed (renewable) energy and storage and 
microgeneration technologies as new elements of hybrid buildings or 
precincts, capable of generating energy for local use as well as for the 
national grid (Newton & Tucker 2011)

• Water: integrated urban water systems involving water-sensitive 
urban design at the precinct scale, with an appropriate mix of tech-
nologies for local water capture, storage, treatment and end use 
(Kenway & Tjandraatmadja 2009)

• Waste: precinct-scale redevelopment can optimise reuse of demol-
ished stock and minimise the waste stream from new construction, 
as well as automate waste disposal and maximise recycling from occu-
pied dwellings, including food waste (Crocker & Lehmann 2013)

• Green infrastructure: where greenspace can be maintained or 
enhanced rather than lost as a result of redevelopment due to the 
capacity of precinct-scale urban design to accommodate innovative 
dwelling, green space and streetscape typologies.

These objectives need to be reflected in contemporary precinct design 
processes and be subject to performance assessment—a critical deficit 
in contemporary urban development that mitigates against transition to 
sustainable low carbon cities (see Newton chapter, this volume).

While every site will require a different response, adhering to the 
key principles of well designed, precinct scale, medium to high-density 
urban fabric linked active transport and transit-oriented devel-
opment with green space and social infrastructure, will put in place 
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robust infrastructural elements to maximise urban liveability, sustain-
ability and desirability in Australian cities. In this sense, the princi-
ples run counter to some conventional planning approaches, born 
out of a post-WWII industrial modernism that specify single-use zon-
ing, massive road construction and urban disinvestment to propagate 
‘suburban’ monocultures. Suburban monocultures are typified by dor-
mitory suburbs, bland shopping centres where ebb and flow activity is 
dependent upon opening hours, and car dependency. Well-designed, 
well-located mixed-use, medium density precincts can regenerate 
the urban fabric by creating urban villages. In a number of respects, 
this approach represents a return to traditional patterns of living seen 
in the early years of European settlement in Australia the remnants of 
which are still apparent in most Australian cities and particularly so in 
pre-WWII neighbourhoods, but with an overlay of high performance, 
life-enhancing, sustainable infrastructure. An example is the recent pre-
cinct scale, greyfield, urban regeneration White Gum Valley (WGV)  
project in Fremantle which has shown it can meet the objectives of the 
Paris Agreement as well as the UN Sustainable Development Goals 
(Wiktorowicz et al. 2018).

Conclusion

Actively thinking about urban fabrics and urban regeneration will assist the 
conscious delivery of the type of Australian cities we want, by choice not 
chance. Such thinking is necessary in order to enable the urban sustain-
ability transition that Australia needs to successfully achieve its sustaina-
bility and liveability goals (SDGs, Paris, NUA). Delivering sustainable 
precincts comprising transit and walking urban fabrics, ideally in infill 
urban regeneration areas, and supported by distributed infrastructure, can 
help us meet these various international and national agendas, one neigh-
bourhood at a time. Getting these big moves right will put in place bene-
ficial urban structures to support attractive, sustainable and liveable places, 
for current and future generations of urban residents.
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