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ABSTRACT 
Issues relating to urban form and density continue to fuel worldwide debate. Low-

density urban sprawl1 is identified by some as a symptom of unsustainable urban 

development and various solutions aimed at achieving a more compact urban form 

have been offered, including: policies of urban consolidation, urban containment and 

urban densification. Others argue that there is little to be gained from higher urban 

densities. Central to the debate are issues such as residential density, since dwelling 

density occupies a central position in Western Australian statutory development 

regulation. Clearly, our understanding of the composition, complexities and 

functioning of urban systems could be enhanced by more detailed information 

derived from focussed research. The Perth Metropolitan Region has been subjected 

to extensive and in-depth investigation and analysis using the WA Department for 

Planning and Infrastructure’s (DPI) modelling capabilities and DPI’s ESRI based 

Geographic Information System. The research includes: a review of the composition 

and relationship between diverse urban land uses; the determination of a short-term 

residential land-balance; and a detailed investigation of residential density.  This 

paper summarises some of the results, including a finding that Western Australian 

planning policy has had a significant impact on existing land use characteristics, 

including population density, and discusses policy implications. 
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BACKGROUND AND CONTEXT  
The population of the Perth Metropolitan Region has doubled in the past 30 years to 

an estimated 1.4 million persons and it is estimated that the population will reach 2.1 

million by 2031 (Western Australian Planning Commission, 2000a). The Western 

Australian Department for Planning and Infrastructure is undertaking a review of 

strategic planning and processes, under the banner of Greater Perth, to guide future 

growth and urban development in the Metropolitan Region towards more sustainable 

outcomes. This process includes an investigation of the characteristics of the current 

zoning, use and development of urban land. This paper reflects some of the findings 

of this latter work.  

 

Debate surrounding desirable urban form and density abound in the literature. 

Fragmented knowledge and informing public policy based on partial analyses of 

these complex systems are the first hurdle we must face in coming to grips with 

sprawl1 and: ‘Until we can weigh fully tallied costs against fully tallied benefits, our 

diagnoses and prescriptions will remain woefully inadequate’ (Cervero, 2001:31). 

Low-density urban sprawl is identified by some as being a symptom of unsustainable 

urban development (Newman and Kenworthy, 1989; Rees, 1995; Newman, 1999) 

and various solutions aimed at achieving a more compact urban form have been 

prescribed, including: policies of urban consolidation, urban containment and urban 

densification. On the other hand, Trainer (2001: 93) has adopted the converse view 

that promotes low housing densities from a sustainable development perspective and 

holds that sustainable settlements must achieve huge reductions in resource use and 

environmental impact through increased self-sufficiency, and this requires space and 

relatively low housing densities. Others argue that there is little to be gained from 

higher urban densities: Braby (1989:153) argues that there are policies other than 

increasing urban densities which can overcome ‘problems of inefficiency: ugly, noisy, 

polluted and environmentally destructive’ and which do not necessarily require a 

sacrifice of the leisurely living that goes with more open space and individualised 

transport; and McLoughlin (1991:155) argues that increased residential densities 

 
1 The physical pattern of low-density expansion of large urban areas under market conditions into the 
surrounding agricultural areas. Sprawl lies in advance of the principal lines of urban growth and 
implies little planning control of land subdivision. Development is patchy, scattered and strung out, 
with a tendency to discontinuity because it leap-frogs over some areas, leaving agricultural enclaves 
(European Environmental Agency website, 2002). 
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save insignificant amounts of land and they do so at what may be considerable 

social, economic and environmental cost. Others still, suggest that we need to think 

beyond simply advocating higher densities as a panacea for sprawl and recognise 

the significance and complex interaction of many other processes within the urban 

system and focus our planning and development interventions accordingly 

(Beekhout, 1992:23; Gollner, 1996:141; Ewing, 1997:118; Gordon and Richardson, 

1997:102; Pund, 2001:79). The complexity of the subject suggests that considerably 

more research is required to provide a clearer understanding of the role and practice 

of urban system management in the context of sustainability. 

 

Fortunately, the capacity to assess such a complex integrated system has been 

greatly enhanced through the development of information technologies such as 

Geographic Information Systems (GIS). Whereas previously our ability to determine 

and measure the number and size of lots by land use type on a metropolitan-wide 

scale was seen as problematic, many of these tasks are now routine. This paper 

reports on the following: 

• The land use composition of urban land and the relationship between the 

various urban land uses; 

• The concept of residential land-balance; 

• A summary of findings of an investigation of residential density; and 

• Policy implications for urban land management. 

 

METHODOLOGY 

 Definitions and data context 
Defining Statutory Schemes, Zoning, Density and Development Status 

The Perth Metropolitan Region comprises 30 local government areas and statutory 

planning regulation is exercised over the whole area: approximately 7,050 square 

kilometres (including waterways and coastal marine areas), which is divided into a 

number of planning sectors (see Figure 1). The configuration and characteristics of 

existing land use within the Perth Metropolitan Region are the result of a complex 

interplay between policies, strategies, programs and scheme provisions - past and 

present, and their interpretation and implementation under successive local and 

State governments via statutory and non-statutory mechanisms, including the two 
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scheme levels used in the analysis. The first, the Metropolitan Region Scheme 

(MRS) consists of maps and text that describe two categories of land, namely:  

Zones for development2 and Reserved Lands that designate land for public purposes 

of regional significance3. The second level of schemes, the local government town 

planning schemes (TPS) must be prepared in conformity with the broad MRS zone 

and reservation framework, i.e. the local schemes depict the full range of residential 

and non-residential zones that are located within the broader MRS Urban zone4. 

Land zoned under the MRS operates as a reservoir for urban land, since land 

required for development is identified and released from the MRS through 

incorporation into the local government town planning schemes as and when 

required. Consequently, the potential residential land surplus is the sum of the  

 
2 MRS Development Zones include: Urban; Urban Deferred; Central City Area; Industrial & Special 
Industry; Rural; Rural-Water Protection; and Private Recreation. 
3 Land reserved for public purposes includes: Parks & Recreation; Railway & Port Installation; State 
Forest; Civic & Cultural; Waterways; Primary and Other Regional Roads; and Public Purposes. 
4 MRS Urban and Urban deferred zones include: Residential zones that conform to the density 
provisions in the R-Code manual (Department of Planning and Urban Development, 1991; Western 
Australian Planning Commission, 2002); Residential zones that apply a scheme provision-based 
system of residential density regulation (termed non-coded Residential zones); and non-residential 
zones at a local scale, such as: primary schools; local shopping zones; petrol service stations; local 
and district (non-regional) roads; and local parks and recreation areas. 
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Figure 1: Perth Metropolitan Region and the 
Planning Sectors 

total TPS Residential-zoned land 

potential plus the residential potential 

of the balance of the MRS Urban- and 

Urban Deferred-zoned land, i.e. that 

land located outside the local 

government town planning schemes 

but within the Metropolitan Region, 

and referred to below as the MRS-

Balance. The estimation of residential 

land-balance is difficult since land 

within the Metropolitan Region is 

continually in course of development 

and not all scheme zones are finitely 

defined for a single category of use. In 

an attempt to overcome this difficulty, 

this work draws a distinction between 

the existing net area5 and the effective 

net area6 of land zoned for residential 

purposes within the MRS and TPS. 

Land zoned for residential purposes is 

subject to a maximum residential 

density specification, expressed as 

minimum lot size in either the TPS as 

a Residential Design Code (R-Code) 

(Western Australian Planning 

Commission, 2002), or as a non-

coded provision within the TPS text. 

Finally, the development status of Residential-zoned land has been defined into three 

categories as follows: fully developed lots; developed lots with surplus development 

potential; and vacant lots.  

                                                      
5 Existing net area comprises the total residential-zoned area, including large lots that have not yet 
been subject to detail design or a development plan and therefore includes non-residential land that 
will be used for future local or district roads, primary schools, local parks, etc.).  
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Data Context 

This study applied a land-balance model developed by the WA Department for 

Planning and Infrastructure that is designed to estimate the short-term potential of 

Residential-zoned land7. The methodology is detailed within an unpublished technical 

report (Department for Planning and Infrastructure, 2001a). Existing policy, statutory 

provisions and zoning data were analysed and certain characteristics of land zoned 

for residential purposes were identified. The analysis of these data has been 

undertaken on a lot-by-lot basis using ARCINFO and EXCEL. The data used in this 

study was sourced as follows:  

 Existing statutory policy, scheme provisions and standards from the 

Department for Planning and Infrastructure (DPI), including the MRS 

boundaries, zones and classifications (Western Australian Planning 

Commission, 2001b) and town planning scheme zone categories and 

residential design code (density) boundaries and classifications (Department 

for Planning and Infrastructure, 2001b); 

 Dwelling location data (Valuer General’s Office, 1998): 2001 Metropolitan 

Land Use Forecasting System (MLUFS) dataset (Ministry for Planning, 

1996); and 

 Existing cadastre (Department of Land Administration, 2001). 

 

FINDINGS 

Composition and proportion of urban land uses 

The relative proportions of the individual zone category areas in the Metropolitan 

Region Scheme are shown in Table 1. 

 
6 Effective net area means the net area zoned Residential, being only that area that is destined to be 
used for residential purposes, and excludes non-residential land that will be used for future local or 
district roads, primary schools, local parks, etc. 
7 Residential –zoned land includes that zoned in a TPS as primarily residential, and in the MRS as 
either Urban or Urban Deferred. This excludes TPS zones such as: Rural Residential and Rural Living. 
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Table 1: Summary of Metropolitan Region Scheme Zone Category Areas 

Land Area  (%) MRS Zone categories 
88,438ha (12.6%) Urban purposes* 
1,309ha (0.2 %) Secondary and Tertiary Education 
2,285 (0.3%) Retail and Related Purposes 
10,488ha (1.5%) Industrial and Special Industrial purposes 
6,609ha (0.9%) Community and Public Utilities and Purposes 
12,436ha (1.8%) Regional Roads, Highways, Railway and Port Purposes 
214,142ha (30.4%) State Forest, Regional Recreation and Public Open Space 
189,024ha (26.8 %) Rural Purposes 
6,133ha (0.9%) Water-related (land-based) Purposes 
8,670ha (1.2%) Other purposes 
Approx. 540,000ha Total Metropolitan Region Scheme land area:  
164,962ha (23.4%) Total Inshore and Offshore Marine water area. 
Approx. 705,000ha Total Metropolitan Region Scheme area 

• Includes a combination of Residential-zoned land and associated local land uses, e.g. local 

roads, primary schools, local parks and other related uses, but excludes secondary schools 

and tertiary institutions and regional facilities, e.g. regional parks and roads. 

 

The close conformity between land use and zoning at a local scale is particularly 

evident when a comparison is drawn between the State’s Development Control 

Policy stipulations and actual TPS zoned areas within the inner-city suburbs, as 

shown in Table 2. 
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Table 2: Proportion of Perth Metropolitan Land Area Zoned for Residential and 
Non-Residential Purposes into the TPS 

Perth Metropolitan Region Land 
Use Zones 

DC Policy* 
Area per 100 
ha  

Actual % for 
inner-city LG** 
area (Melville) 

Actual % of 
Metropolitan-
wide TPS 
Areas*** 

Non-Residential Land Area    
Education    

Primary school  4.0 N/A 0.5% 
Pro rata additional area for 
secondary school  2.1 N/A 0.3% 

Tertiary and Other  Not specified N/A 0.3% 
Total 6.2 5.7% 1.1% 

Retail and Related Space     

Retail  0.7 2.9% 1.8% 
Other related uses, including 
industrial  0.9 0.7% 4.0% 

Total 1.6 3.6% 5.8% 

Community/Public Purposes     
Uses such as: health, 
government, etc. Not specified 1.5% 4.6% 

Public Utility Sites    

Drainage areas  1.8 N/A Unknown 

Sewer pump station  0.2 N/A Unknown 

Total 2.0 0.7% 5.5% 
Roads and Transport Infrastructure    

Roads (half width peripheral 
regional roads)  3.1 N/A Unknown 

Roads internal (ha) @ 30% of 
developable area 26.0 N/A Unknown 

Total 29.1 24.1% 16.7% 
Public Open Space and Recreation    

Area to be set aside for Local 
Public Open Space  8.7 N/A Unknown 

POS (Regional)  0.5 N/A Unknown 
Total 9. 2 13.2% 37.4% 

Other Miscellaneous Space Not specified 0.6% 1.1% 
Total Non-Residential Land  48.1 50.7% 73.7% 
Total Available Net Residential Land  51.9 49.3% 26.3% 
Total Development Area  100 ha 100% 100% 
*Source: Western Australian Planning Commission, 1992; **Local Government area; ***Includes all 
30 local government TPS’s, and excludes the MRS-Balance area.  

 

On a local scale, net residential land comprises between 45% and 55% of the total 

area. The proportion of residential to non-residential area land decreases as the 

scale increases, such that at the regional and metropolitan scale residential 

comprises approximately 40.2% and 10.2% respectively. The exclusion of large 

areas of essentially non-urban land (zoned for Rural-related or State Forest 
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purposes) from the Metropolitan Region total increases the proportion of net 

residential land area from 10.2% to 26.3%. This relatively low proportion of net 

residential land results from the collective influence of a wide variety of factors, 

including the topography, geography, geology of the terrain, and environmental, 

institutional, and historical factors (including past political and statutory planning 

provisions). Clearly, the river, lakes and wetland areas of Swan Coastal Plain 

influence the location and configuration of land for development, as do the location of 

the groundwater areas and environmentally sensitive areas. The net residential land 

area for the Perth Metropolitan Region was found to be 54,497 ha (i.e. 10% of total 

MRS land area) and that substantial surplus Residential-zoned land potential exists, 

particularly within the 19,053 ha of vacant land shown in Table 3.  

 

Table 3: The Residential-zoned Land-Balance by Statutory and Development 
Status 

Statutory 
Status 

Fully Developed 
Lots (ha) 

Developed Lots - 
With Potential 

(ha) 
Vacant Zoned 

Lots  (ha) Total (ha) 

TPS  25,647 (97.2%) 7,453 (82.4%) 6,342 (66.9%) 45,842 (84.1%) 
MRS-Balance  751 (2.8%) 1,590 (17.6%) 6,313 (33.1%) 8,654 (15.9%) 
Total 26,400 (100%) 9,043 (100%) 19,053 (100%) 54,496 (100%) 

 

Characteristics Of Residential Land 
Residential Density and Lot Size 
Dwelling density occupies a central position in Western Australian statutory 

development regulation by virtue of the residential design codes policy (Western 

Australian Planning Commission, 2002) The implementation of this policy ensures 

that dwelling density exercises considerable influence in predetermining population 

density. In its simplest form, residential density can be described as ‘some numerical 

measure of the extent to which land is occupied by buildings or people’ (Evans, 

1973:3). However, there is little agreement on the definition of terms used in density 

research, which makes it difficult to compare studies (McLoughlin, 1991:150; Don, 

1992:189; Magri, 1994:49-53; Cardew, 1996:105; Pund, 2001:75). To avoid 

ambiguity and to enable the reader to accurately interpret and allow comparison 

between various data, the expression of density requires that particular attention be 

given to the diligent qualification of the data content and specific definition of aspects 

such as the subject area. In particular, reference to density should be qualified by 

definition in each case. For example: the term “residential density” is used here to 
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describe the number of dwellings, dwelling sites (and areas per dwelling8) or persons 

per net9 or gross10 area, using statutory zoning as the defining factor.  

 

A summary of the findings of an analysis of residential density within the Perth 

Metropolitan Region is presented in Table 4.  

 

Table 4 shows the following: 

o The gross metropolitan average residential density in dwellings per ha 

(existing net area) is less than 1 dwelling per ha; 

o The highest gross regional average residential density is achieved within the 

more established Inner and Middle sectors: 6 dwellings per gross ha.  

o Wide variations in density were observed when different data contents and 

area definitions were applied. For example: Notwithstanding, the net 

residential density of individual local government areas was found to be as 

high as 32.06 dwellings per net ha (Subiaco) for fully developed Residential-

zoned lots based on the effective net area. The average metropolitan net 

residential density ranges from 8.44 to 14.91 dwellings per net hectare for the 

effective net area across the three development categories. 

o Gross regional average population densities are similarly low, and the impact 

of a rising household formation rate with a decreasing household size has 

important planning implications for the future.  

 

 
8 The term ‘area per dwelling’ refers here to circumstances where individual houses are not located on 
individual lots, such as in the case of strata titled lots. In these circumstances, the proportionate area 
per dwelling has been calculated and although these areas are not individually subdivided they are 
included within the dwellings sites total area. 
9 Net residential area means the area of Residential-zoned land only and excludes all non-residential 
zones. The net residential density represents the number of dwelling units on the residential-zoned 
portion of a specifically defined site, suburb, or region, expressed as the number of units per net ha of 
Residential-zoned land area.  
10 Gross residential area means the total area of all residential and non-residential zones. Gross 
residential density means the number of dwelling units within a specifically defined site, suburb, or 
region, including: Residential and non-residential zones, such as: roads, open space or primary 
schools, high schools, and other local and regional uses, expressed as the number of units per gross 
ha. 
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Table 4:  Comparison between Average Net and Gross Residential Density 

Metro-
politan 
Sector 

Fully 
developed 
lots- 
Dwellings 
per net ha 
(Effective 
net area) 

Developed 
lots (with 
surplus 
potential) - 
Dwellings per 
net ha 
(Effective net 
area) 

Developed 
and vacant 
residential 
lots -
Dwellings per 
net ha 
(Effective net 
area) 

Gross 
residential 
density- 
Dwellings 
per gross 
ha 
(Existing 
net area) 

Gross 
population 
density per 
gross ha 
(Household 
size)* 

Inner & 
Middle  

17.96 16.69 14.43 5.96 13.71 (2.30*) 

North-
West  

14.38 12.98 6.00 0.92 2.75 (2.99*) 

South-
East 

12.66 9.07 5.00 0.29 0.82 (2.84*) 

Eastern 
 

9.65 8.07  5.06 0.25 0.71 (2.85*) 

South-
West 

14.37 12.30 6.24 1.04 2.76 (2.65*) 

Metro. 
Average 

14.91 13.21 8.44 0.92 2.34 (2.54*) 

* Persons (residing in houses within Residential zones only) per gross ha of Local Government land 
for 1996 Census adjusted to 1998 (ABS, 1996).  
 

The close conformity of the average area per dwelling of fully developed Residential-

zoned land is shown in Figure 2 and Table 5. The average area per dwelling was 

generally found to be larger than the statutory minimum lot size of the TPS residential 

design code (density standard) for categories below 35 dwelling units per ha, and 

smaller above 30 dwelling units per ha. This result may reflect any or all of a range of 

possible influences, including: the high incidence of lots smaller than the required 

minimum lot size; and efficiencies achieved through incentives such as the density 

bonus provisions that permit higher residential densities to be developed through 

encouraging the development of a larger number of smaller dwellings, in the interests 

of optimising yield at the expense of dwelling size.  
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Figure 2: Comparison between Existing Average Area of Lot per Dwelling 
and    Statutory Minimum Area                      

 

Table 5: Existing Net Residential Density Variation from TPS Density Code 
Standard 

TPS Density Code 
Standard (units/ha)  

Variation* - Fully 
developed lots 

Variation* – All 
developed** lots 

Variation* – All 
developed and 
vacant lots  

2.5 -7.3% -23.5% -49.0% 
5 0.7% -68.6% -21.1% 

10 -3.3% -11.1% -17.5% 
12.5 -1.3% -5.8% -12.9% 
15 -5.3% -9.9% -19.4% 

17.5 -20.4% -25.8% -35.4% 
20 -25.0% -29.5% -41.3% 
25 5.0% -29.0% -43.8% 
30 6.8% -33.1% -44.4% 
35 25.5% -11.5% -38.4% 
40 30.8% -49.1% -60.1% 
50 49.6% -31.0% -39.6% 
60 77.7% -29.9% -47.1% 
80 28.3% -37.4% -51.9% 

* Interpretation: A negative variation means that the average lot size was proportionally larger than the 

TPS Density Code Standard. In the case of a positive value the converse applies. **Both fully 

developed and developed lots with surplus potential. 
 

In the case where all developed and vacant Residential-zoned land are combined, 

Table 5 shows that the average lot size was larger than the statutory standard in all 

density categories, by between 12.9% and 60.1%. This result appears similar to 
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earlier results achieved in Oregon (USA), where a Land Conservation and 

Development Commission urban growth management study revealed that actual 

densities in four metropolitan areas varied from 33% to 75% lower than what was 

allowed (Howe, 1993:70). Howe (1993: 70) cites Ketcham and Siegel (1991) as 

finding that “developers were developing housing at lower than allowable densities 

based on perceptions about what the market will bear”. Anecdotal evidence in Perth 

supports this view: Density bonuses aside, Perth developers are said to be keen to 

meet buyer demand for lower densities. Further analysis has shown that more than 

one third of all developed lots in the Metropolitan Region are zoned at the density 

standard of 20 units per net ha. Even so, a high proportion of these lots are zoned 

R20 but are subdivided at a density standard equivalent to 12.5 units per ha. Table 5 

shows that lots zoned for the 17.5 and 20 units per ha were found to be 20% and 

25% larger than the statutory minimum size.  This represents a significant zoning 

mismatch and the loss of a considerable land resource.  

 

POLICY IMPLICATIONS FOR URBAN LAND MANAGEMENT 
The Australian State of the Environment Report 2001 highlights the growing 

awareness of emerging threats to the liveability of our cities, and although the 

population density of Australian cities is low compared to other countries, the issue of 

increasing residential densities and influence of such actions on the city’s 

environmental performance and its liveability is the subject of significant debate 

(Newton et al, 2001). The demand for residential land in the Perth Metropolitan 

Region is likely to continue, and the initial findings of this residential land-balance 

study show that a substantial surplus of zoned urban land exists. Forecasts derived 

from the MLUFS suggest that this surplus is sufficient to meet the anticipated future 

30-year demand (Western Australian Planning Commission 2000a; 2001).  

 

The immediate challenge is to address future housing and infrastructure 

requirements in a sustainable manner. Newton et al (2001: 34) cites a proposition by 

Hirschhorn (2000) that: 

“the question is not whether to grow but how to grow. In general, this may mean 

channelling more growth into areas already developed, principally urban centres 

and older suburbs. ‘Smart growth’ does not mean no growth or low growth, but 

rather quality growth that supports quality of life and place”.  
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Key elements of ‘quality growth’ are urban form and density. However, the 

consequences of unrestricted and unmanaged growth on the cities environmental 

performance and liveability remain unclear. There is clearly a need for a better 

understanding of the role of these elements, particularly in the context sustainability. 

And since the development and implementation of government policy has vast 

financial implications and can take years to effect large-scale change; there is some 

urgency to establish the validity of all policy and strategic initiatives. In this regard, 

there is a need to establish how urban form and density may be managed to 

successfully address both ecological and liveability criteria, and the results could then 

be used in an assessment of the degree to which Australian cities meet 

environmental performance and liveability standards.  

 

Strategies towards the Sustainable Management of the Urban 
System 
Australia’s transition to a ‘post-industrial’ society characterised by a knowledge-

based economy has new implications for the form and function of the future urban 

environment, and its population density. Social and economic changes, particularly 

those relating to demographics, household size, employment and housing 

affordability, are likely to influence the future location and patterns of land use. This 

situation raises important questions about State and local government responsibilities 

to develop strategies that both address the increased demand for resources, 

including more urban land and supporting infrastructure whilst simultaneously 

meeting future quality of life and liveability objectives. 

 

Central to such strategies is the need to manage urban growth to meet sustainability 

objectives: developed within the context of a series of realistically defined targets; 

audited over time against predetermined criteria and suites of appropriate 

performance indicators; and monitored and evaluated within the context of a known 

resources budget, including: land and infrastructure. An initial approach by DPI staff 

in the context of Greater Perth has been to strive for a reduction in the consumption 

of non-renewable resources, most notably land. The supportive strategy included a 

drive to increase efficiencies in the development and redevelopment of existing urban 

land by using the residential land-balance model to actively identify surplus 

residential potential under the following categories: 
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a) More efficient use of existing developed and undeveloped urban land and 

existing structures by, for example:  

o Increasing the development capacity of existing undeveloped and 

underdeveloped residential and non-residential urban land. For 

example: by encouraging the utilisation of unutilised development 

potential on existing urban land within existing statutory limitations; 

o Increasing the capacity of underdeveloped existing residential and non-

residential urban structures. For example: by encouraging the utilisation 

of unutilised development potential in existing urban structures through 

regeneration and conversion within existing statutory limitations; and 

b) More intensive use of certain vacant residential and non-residential land by, 

for example: 

o Setting and auditing statutory residential density targets and minimum 

density thresholds for vacant residential and non-residential urban land 

in accordance with strategic policy aimed at achieving agreed 

sustainability objectives. This includes the amendment of statutory 

planning scheme zones and provisions that increase the residential 

density of certain specific areas accordingly. For example: Increasing 

the residential density within areas immediately adjacent to and 

surrounding town centres and shopping centres, major transport nodes 

and along high volume transport routes. 
 

In addition, it is proposed that the efficacy of these strategies and their 

implementation mechanisms should be subject to a scheduled program of active 

monitoring and review. The Greater Perth initiative is engaged in using the residential 

land-balance model to track the consumption of land for urban purposes, and to 

identify the extent of the potential available within previously areas identified for 

redevelopment, previously undeveloped areas, i.e. infill, and within urban fringe 

development areas, i.e. Greenfield11 areas. The findings are produced both in tabular 

(using EXCEL pivot tables) and mapped form, on a lot-by-lot basis, and permit the 

added capability to establish outcomes at a high degree of detail, such as for 

example: the identification of areas of vacant Residential-zoned land and individual 
 

11 Greenfields are variously described as large areas of land zoned for urban development and located 
on the fringe of an urban area (Western Australian Planning Commission, 2000e) and as a piece of 



DDeennssiittyy  ccoonnssiiddeerraattiioonnss  iinn  mmaannaaggiinngg  rreessiiddeennttiiaall  llaanndd  pprroovviissiioonn  iinn  GGrreeaatteerr  PPeerrtthh  
MMoonnttggoommeerryy,,  SSaauunnddeerrss  aanndd  CChhoorrttiiss  

 

SSttaattee  ooff  AAuussttrraalliiaann  CCiittiieess  NNaattiioonnaall  CCoonnffeerreennccee  22000033  PPaaggee  1166 

                                                                                                                                                                     

residential-zoned lots with surplus potential on the basis of their new-dwelling 

potential. 

 

CONCLUSIONS 
The residential land balance model findings show that if the existing residential land 

supply is appropriately managed then sufficient zoned land exists within Greater 

Perth to meet the projected 30-year demand. Analysis has revealed that State 

development control policy can influence the zoning outcomes of urban land (see 

Table 2) as evidenced by the existing relationship between the average area per 

dwelling of Residential-zoned land and residential density standards contained within 

State and local government region and town planning schemes and policy (see 

Figure 2 and Table 5). However, the current residential policy, regulations and 

provisions have not delivered the planned outcomes. For example, there is a 

significant difference between zoned residential densities and developed densities 

within the metropolitan region.  

 

Whether this problem has arisen through a deficiency in the intended content or in 

the execution of the policy, regulations or provisions is uncertain and begs further 

study. What is clear is that the existing policies, strategies, plans and provisions 

represent a rather blunt set of instruments, and a far better understanding of the 

cause and effect relationships of these instruments is required if we are to sharpen 

our ability to manage urban growth and development effectively. For example, should 

the management focus be on dwelling densities or on population densities? And 

should standards specify maximum densities only for urban areas or should we 

consider a requirement that density targets for residential areas to be met?    

 

The initial outcomes of DPI research in respect of the residential land balance model 

suggest that the continuous monitoring of all metropolitan land using the residential 

land-balance model has the potential to guide urban land management policy and 

strategy development and review.  However, there is a clear need in Western 

Australia for: more focussed research into urban system management; increased 

 
usually semirural property that is undeveloped except for agricultural use, especially one considered 
as a site for expanding urban development (Houghton Mifflin Company, 2000).
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investment in data collection, collation and interpretation; shared feedback (i.e. 

information on research program content and outcomes to be shared with 

stakeholders and citizens); and the adoption of a more systematic approach to the 

management of urban systems towards sustainability using performance 

management methodologies as outlined in initiatives such as Australia State of the 

Environment (Newton et al. 2000). 

 

One option to enhance our ability to achieve these outcomes may be to encourage 

the formation of urban system management research partnerships that combine the 

resources of government, the land development and redevelopment industry, and the 

community, to fund and guide the development and implementation of scheduled 

programs of active monitoring, analysis, evaluation and reporting, on both the on-

going condition of the urban system and on the outcomes of specific State and local 

government policies, strategies and programs.  
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