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EXECUTIVE SUMMARY 
 
Perth is Australia’s fastest growing capital city facing substantial changes in accommodating 
the population increase. Land availability on urban edges and traditional car travel has 
perpetuated a trend of urban sprawl, with declining level of accessibility. In support of the 
implementation of the strategic direction, the Western Australian Government released the 
State Planning Policy Activity Centres for Perth and Peel in 2010, making provision for 
planning implementation and outlining a performance-based approach for assessing activity 
centres. 
 
The goal of the study is to ascertain, through analysis of accessibility and development 
potential, which activity centres should be prioritised to support decentralisation of jobs, 
encourage better integration of transport and land use and ultimately aid the evaluation of 
a more compact, consolidation and connected city.  
 
The specific tasks of this study were to: 

1) Undertake an analysis of the car and public transport accessibility for the morning 
and afternoon peak periods of: 

o the 10 strategic metropolitan centres, identified by Department of Planning 
in Directions 2031 and beyond (Armadale, Cannington, Fremantle, Joondalup, 
Mandurah, Morley, Midland, Stirling, Rockingham and Yanchep) (Department 
of Planning, 2010, p35)3; 

o the 19 secondary centres, identified in Directions 2031 and beyond, 
(Department of Planning, 2010, p35)3; 

o the five specialised centres, identified in Directions 2031 and beyond, 
(Department of Planning, 2010, p35)3; 

o other potential activity centre areas, not identified in Direction 2031 and 
beyond, but identified in other subsequent planning documents or through 
the accessibility analysis (e.g. station precincts, STEM zones); and 

2) Prioritise the activity centres and potential areas which are identified as being more 
accessible, based on the urban form and built environment related indicators; and 

3) Undertake a high level “land availability” scan for the prioritised accessible centres 
and potential areas identified above, using available information, in order to 
determine their physical and planning potential for employment. 

 
Isochrones-based measures of accessibility were used for the accessibility modelling, where 
population (for people living outside of activity centre) and jobs (for people living within the 
activity centres) were used as the opportunity measures. For easier interpretation of the 
analysis, all accessibility values were presented as percentage of total metropolitan 
population. After calculating accessibility at the STEM zone level, an aggregation process 
was applied to derive the accessibility for the 34 activity centres. This was done by 
overlapping the continuous accessibility surface with the boundaries of the activity centres 
and applying a weighted average method. For identification of other potentially accessible 
areas, accessibility was also calculated for 2km train station precincts around the 68 stations 
in Perth.  
 

Final Report - Activity Centre Accessibility Page | 2 
 
 



Consistent with the car-dominant travel in Perth, 13 current activity centres attract less than 
5% Perth residents by public transport, but have an average car access above 42%. Many 
activity centres defined by boundaries and by buffer of 2km around their centroid displayed 
similar accessibility levels, with few exceptions: Victoria Park, Leederville, Cannington, and 
Murdoch. Accessibility of train stations is high, with the top eight train stations (within or 
close to the CBD) recording public transport accessibility above 17% and car accessibility 
above 58%. Leederville and Subiaco showed high job-housing balance compared to all other 
activity centres across the Metro Area.   
 
To prioritise the centres, the analysis was continued only for the highly accessible (>9% 
accessibility) geographic units (e.g. activity centres and their buffers, station precincts, and 
STEM zones). A multi-criteria weighted scoring method was applied to calculate a score out 
of 100 for each of the geographic units. Six urban form and built environment and transport 
related indicators were used in the weighted scoring approach.  
 
Among the 34 activity centres and the capital activity centre, Subiaco has the highest score 
(87.5), followed by the Perth CBD (86.5) and Booragoon (78). A 2km buffer from the 
centroid of the activity centres was also used to see how the accessibility values change as 
the geography of the centres changes as well. Leederville is at the top of this buffer-based 
activity centre analysis. Although Victoria Park is not in the list of top ranked activity centres 
based on its centre boundary, it is on the list of activity centres based on the 2km buffers. 
After removing the overlaps between station precincts and the activity centres, Mount 
Lawley train station precinct ranked first in the list of all remaining station precincts. Station 
precincts of the Victoria Park and Carlisle also have high accessibility. Finally, the list of top 
20 accessible areas, based on population and employment isochrones, included a few STEM 
zones with high accessibility that are not activity centres or station precincts. Overlapping 
the areas with the suburbs revealed high accessibility for Wembley, West Leederville, 
Mount Hawthorn, and Glendalough, which potentially could become suitable centres of 
employment.  
 
Overall, the analysis confirms the dominance of CBD and surroundings as highly accessible 
areas and shows how the radial structure of the train network shapes accessibility maps in 
Perth. Car accessibility is very high compared to the accessibility by public transport. 
Improvement in the accessibility by public transport is therefore recommended to make it 
comparable with the car travel. This can be done by better coordination of timetables and 
where possible higher frequency (with benefits in minimising transfer and waiting times), by 
increasing public transport reliability (mainly buses), and providing better access to the train 
stations.  
 
The results are consistent with the previous three studies (SNAMUTS, ARRB/Austroads, 
Grattan Institute) in the relation between car and public transport accessibility and in 
showing the CBD as the most accessible area in Perth. Still, there are a few differences in the 
lists, mainly resulted from the derivation of the indicators. 
 
Finally, the analysis of the urban deferred areas shows lower level of accessibility compared 
to the prioritised areas and therefore a more detailed study with particular emphasis on 
micro-scale land availability scan and local accessibility is recommended.  
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1 INTRODUCTION 
 
Perth is Australia’s fastest growing capital city facing substantial changes in accommodating 
the population increase1. Land availability on urban edges and traditional car travel has 
perpetuated a trend of urban sprawl, with declining level of accessibility. As indicated by 
Weller (2009), “70 % of new residential development still occurs at or beyond the boundaries 
of developed areas” (p.81), with little employment and access to services. Although planning 
practices in Western Australia (WA) started to acknowledge and address this issue more 
than a decade ago, implementation has lagged behind. 
 
Network City, proposing a connected network of activity centres, emphasised the role of 
public transport in stimulating growth through urban regeneration and densification of 
existing built-up areas2. Later on, these ideas were taken up in Directions 2031 and beyond - 
metropolitan planning beyond the horizon”3. The Directions 2031 document outlines a 
spatial planning framework and strategic plan based on transforming the linear 
development into a more compact and connected development of the city, with good 
coverage of public transport services. Here, activity centres received a prominent role. An 
integrated network of activity centres, combined with strategic movement webs and public 
green spaces, is considered crucial for the spatial framework of a sustainable and liveable 
city. Activity centres are defined as “places, which vary in scale, composition and character, 
but in essence are commercial” and “communal focal points”, […] and “designed to be well-
serviced by public transport.”.4 
 
In support of the implementation of the strategic direction, the Western Australian 
Government released the State Planning Policy Activity Centres for Perth and Peel in 2010 
(State of Western Australia, 2010b), making provision for planning implementation and 
outlining a performance-based approach for assessing activity centres2. Figure 1 presents 
the 34 activity centres (strategic, secondary, and specialised) identified in the report. 
 
As part of the 2013 RAC/PATREC Transport Research Program, a Request for Proposal (RfP), 
dated 11 July 2014, was provided by the RAC, asking PATREC for a proposal to investigate 
existing and potential activity centres in Perth on the basis of accessibility. The brief 
requested that existing research and studies to be used where possible and supplemented 
by additional analysis as appropriate, to fulfil the requirements of the RfP. 
 

1 Weller, R. (2009). Boomtown 2050: Scenarios for a Rapidly Growing City, UWA Publishing, Perth, Western 
Australia. 
2 State of Western Australia (2010a). Activity Centres for Perth and Peel, State Planning Policy 4.2, Planning and 
Development Act 2005, Western Australian Government Gazette 166, 
www.planning.wa.gov.au/publications/1178.asp (Accessed on September 15th, 2014). 
3 State of Western Australia (2010b). Directions 2031 and beyond – Metropolitan Planning beyond the Horizon, 
Western Australian Planning Commission, Perth, Western Australia, 
www.planning.wa.gov.au/publications/826.asp (Accessed on September 15th, 2014). 
4 Department of Planning (2012). Activity Centres Policy – Frequently Asked Questions, Perth, WA, Australia, 
www.planning.wa.gov.au/FAQ_Activity_Centres.pdf (Accessed on September 15th, 2014). 
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Figure 1: Location of the 34 Activity Centres across Perth Metropolitan Area 
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Three specific requirements were indicated in the RfP through which the RAC would like to 
understand: 

• how accessible strategic metropolitan and specialised centres, as identified in 
Directions 2031, are by public transport and private vehicle; and 

• whether there are secondary centres, identified in Directions 2031, which should be 
prioritised based on high public transport accessibility and potential to 
accommodate significant development, particularly for employment; and  

• whether there are alternative areas within metropolitan Perth with high public 
transport accessibility, that could have the potential to develop as activity centres. 

 
In response to the above requirements this study focused on the following specific tasks: 

1) To undertake an analysis of car and public transport accessibility, for the morning 
and afternoon peak periods, of: 

a. the 10 strategic metropolitan centres, identified by Department of Planning 
in Directions 2031 and beyond (Armadale, Cannington, Fremantle, Joondalup, 
Mandurah, Morley, Midland, Stirling, Rockingham and Yanchep) (Department 
of Planning, 2010, p.35)3; 

b. the 19 secondary centres, identified in Directions 2031 and beyond, 
(Department of Planning, 2010, p.35)3; 

c. the five specialised centres, identified in Directions 2031 and beyond, 
(Department of Planning, 2010, p.35)3; 

d. other potential activity centre areas, not identified in Direction 2031 and 
beyond, but identified in other subsequent planning documents or through 
the accessibility analysis (e.g. station precincts, STEM zones); 

2) To prioritise the activity centres and potential areas which are identified as being 
more accessible, based on the urban form and built environment related indicators; 
and 

3) Using available secondary information, to undertake a high level “land availability” 
scan for the prioritised accessible centres and potential areas identified above, to 
determine in particular, their physical and planning potential for employment. 

 
The goal of the study is to ascertain, through analysis of accessibility and development 
potential, which activity centres should be prioritised to support decentralisation of jobs, 
encourage better integration of transport and land use and ultimately aid the evaluation of 
a more compact, consolidation and connected city.  
 
This report is intended to connect into the existing documents and offer a detailed analysis 
of accessibility in Perth, WA relating to currently identified activity centres, also identifying 
potential locations for other activity centres which may benefit from good transport 
accessibility. 
 
The results of this analysis and the prioritisation process will help to justify the need for 
increased investment in public transport infrastructure and services to improve the 
competitiveness of these modes for accessing the activity centres and potential areas.   
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2 EXISTING ACCESSIBILITY ANALYSES 
Substantial scholarly work has demonstrated the role of transport accessibility in enhancing 
the functionality and sustainability of urban structures, increasing liveability and quality of 
life of the citizens. The main idea is that meeting mobility needs by offering highly accessible 
areas to the urban residents will provide them with opportunities to participate in 
community activities (Hansen, 19595; Handy and Niemeier, 19976; Geurs and van Wee, 
20047), reduce their need for excessive travel to reach the facilities they need8, with 
beneficial effects in reducing transport negative externalities (travel costs, congestion, and 
environmental effects)9.   
 
While the importance of accessibility in cities has been acknowledged, exactly what is meant 
by accessibility is often ambiguous in the literature10, with many authors referring to a 
quote of Gould11: “Accessibility… is a slippery notion… one of those common terms everyone 
uses until faced with the problem of defining and measuring it.”(p.64). Geurs and Ritsema 
van Eck12 provide a clear and useful definition of accessibility as: “The extent to which the 
land use/transport system enables (groups of) individuals or goods to reach activities or 
destinations by means of (a combination of) transport mode(s).” 
 
Although there is no common consensus on the meaning of the term and the metrics to be 
used (which is primarily due to the multiple disciplines that contributed to the field – 
mathematics/graph theory, transport engineering and planning, geography), the community 
of practitioners seem to agree that accessibility refers to easy reach of urban facilities 
required by individuals to perform their daily activities, an opportunity for interaction. It is 
also usually understood that no single measure could encompass the richness of the 
concept. Hence, a multidimensional measure is frequently the approach used in measuring 
accessibility.  
 

5 Hansen, W.G. (1959). “How Accessibility Shapes Land Use”, Journal of the American Planning Institute 25, 73-
76. 
6 Handy, S.L. and Niemeier, D.A. (1997). "Measuring accessibility: an exploration of issues and alternatives", 
Environment and Planning A 29: 1175-1194. 
7 Geurs, K. and van Wee, B. (2004). "Accessibility evaluation of land-use and transport strategies: review and 
research directions", Journal of Transport Geography 12, 127-140. 
8 Ingram, D.R. (1971). "The concept of accessibility: a search for an operational form", Regional Studies 5: 101-
107. 
9 Handy, S. (2002). "Travel Behaviour-Land Use Interactions: An Overview and Assessment of the Research". In 
Mahmassani, H.S. (Ed.) Perpetual Motion. Pergamon Press: 223-236.  
10 Tillema, T., van Wee, B. and De Jong, T. (2003). Road pricing from a geographical perspective: a literature 
review and implications for research into accessibility. Paper presented at the 43rd European Regional Science 
Association (ERSA) Congress August 27-30, 2003, Jyväskylä, Finland. 
11 Gould P. (1969). Spatial Diffusion, Commission on College Geography, Association of American Geographers, 
Washington, DC. 
12 Geurs, K.T., Ritsema van Eck, J.R. (2001). “Accessibility measures: Review and applications. Evaluation of 
accessibility impacts of land-use transportation scenarios, and related social and economic impact”. RIVM 
Rapport 408505006; National Institute of Public Health and the Environment, Bilthoven. 
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Common taxonomies distinguish between spaces only versus space-time metrics, place-
based versus person-based measures, location versus network indicators, or combinations 
of these (Bhat et al., 200213; Geurs and van Wee, 20047; Miller, 200514; Paez et al., 201215). 
 
In Australia, an Austroads investigation into accessibility measures highlighted two key 
elements of a measure of accessibility in support of the above definition: opportunity and 
transport connection16. While previous accessibility research has been conducted in 
Australia and for Perth (Espada and Luc, 201117; Curtis and Scheurer, 201018; Kelly and 
Mares, 201319), these studies have, amongst others, focused primarily on measuring 
accessibility of the residential neighbourhoods where number of jobs was used as a proxy to 
opportunity. The current study is however primarily intended to rather measure accessibility 
of activity centres and number of people was used as a proxy to opportunity of the activity 
centres. In other words, instead of measuring the accessibility of the residential areas to 
jobs this study primarily focused on the accessibility of the activity centres (where most jobs 
are located) to residential areas (i.e. to people). 
 
SNAMUTS 
The Spatial Network Analysis for Multimodal Urban Transport Systems (SNAMUTS) tool is a 
GIS application developed by Curtis and Scheurer18  to assess interaction between activities 
of land uses and services by public transport. Put simply, SNAMUTS was developed to 
explain a land use–public transport system’s strengths and weaknesses from the perspective 
of geographical coverage, and ability and efficiency to connect places of activity. However, 
SNAMUTS’s accessibility is based on topological measures and does not provide actual time-
based accessibility, accounting for various traffic conditions. Alternatively, its time measure 
is based on scheduled times of public transport services alone.  
 
Drawing on the Space-Syntax methodology and centrality indicators used in social sciences, 
SNAMUTS calculates a composite indicator based on a range of indicators including: 
nodality, between-ness, closeness centrality, 30-minutes catchment areas, and network 
utilisation.  

• Nodal/network Connectivity focuses on nodes of transport network (e.g. train 
stations) ability to act as hubs for transfer opportunities;  

• Degree Centrality refers to the number of transfers required to traverse between 
nodes in the network;  

13 Bhat, C., Handy, S., Kockelman, K., Mahmassani, H., Gopal, A., Srour, I., and Weston, L. (2002). "Development 
of an Urban Accessibility Index: Formulations, Aggregation, and Application", Report 4938-4 University of 
Texas at Austin. 
14 Miller, H.J. (2005). "Place-based versus people-based accessibility", in Levinson, D.M. and Krizek, K.J. (Eds.) 
Access to Destinations, Elsevier, The Netherlands, Chp. 4: 63-90. 
15 Páez, A., Scott, D. and Morency, C. (2012). "Measuring accessibility: positive and normative implementations 
of various accessibility indicators", Journal of Transport Geography 25: 145-153. 
16 Austroads (2010). Development of accessibility measures, I Espada and JYK Luk, IR-182/10, Austroads, 
Sydney, NSW. 
17 Espada, I and Luk, JYK (2011). Development of an accessibility metric and its application to Melbourne. Road 
and Transport Research 20(2): 55-66. 
18 Curtis, C. and Scheurer, J. (2010). "Planning for sustainable accessibility: Developing tools to aid discussion 
and decision-making", Progress in Planning 74: 53-106. 
19 Kelly, J.F. and Mares, P. (2013). Productive cities. Opportunities in a changing economy. Grattan Institute. 
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• Closeness Centrality measures distance between travel nodes in terms of travel time 
and service frequency;  

• Between-ness Centrality identifies nodes that facilitate movements across the 
network;  

• 30-minutes Contour Catchment determines the number of residents and jobs within 
walkable catchment areas of activity nodes that can be reached within 30-minutes 
kerb-to-kerb public transport time from a node; 

• Network Stress locates paths intensively used or underused; and 
• Speed Comparison measures the competiveness of public transport travel with road 

travel in terms of travel time. 
 

ARRB/Austroads 
Austroads used ARRB Accessibility Metric (AAM) to calculate accessibility for Melbourne and 
Perth17. This metric requires two key inputs: number of opportunities and a transport 
impedance matrix. Number of jobs, students, and workers were used as proxies for urban 
opportunities. Door-to-door travel times, derived from transport models, were used to 
produce the transport impedance matrix. AAM used a continuous distance decay function 
for weighting the opportunities. Finally, a saturation function was used to express their 
accessibility as a scoring scale of 0 to 1 where values close to 0 indicate low accessibility and 
values close to 1 indicate high accessibility.  
 
AAM maps for Perth include four types of accessibility by mode: car, public transport, 
cycling and walking. Given the objectives of the current study, this report examines only the 
first two modes. AAM also differentiated accessibility to four destination types (work, school 
K-Y12, tertiary education and shopping and recreation). Yet, the focus of this research is 
commuting, which currently represents the most challenging issue for traffic in Perth. 
 
Grattan Institute (2013) 
Kelly and Mares’s (2013) study of ‘Productive cities’ focused on the spatial distribution of 
population (labour market) and employment in Australia’s four largest cities (Sydney, 
Melbourne, Brisbane and Perth), highlighting an “enduring” central core urban pattern for 
all of them, despite purposeful urban planning measures aimed at “networked cities”19. 
Using multivariate analysis and isochrones mapping, the study found that >10% of jobs in 
urban Australia are located within 1km from CBDs, which concentrate the highest paid jobs 
(the highest median annual income is associated with jobs within 5km from CBDs). It also 
pointed out a strong overlap between suburbs with low level of workforce participation and 
a high proportion of residents with no formal education beyond secondary school. This 
pattern is common to all four cities, including Perth. 
 
In terms of accessibility, there are substantial differences across capital cities, mainly 
generated by their topography and transport networks. In Perth, more than 50% of the jobs 
can be accessed in 45 minutes by car from any point in the metropolitan area (p.25), 
however, the public transport access to jobs diminishes in a radius outwards from the inner 
suburbs (p.27)19. The level of car accessibility in Perth exceeded the access in the other 
three cities. For example in Melbourne, accessibility to employment diminishes markedly 
with the distance from the CBD and in some outer suburban areas only 10% of all 
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Melbourne jobs can be reached within a 45 minutes by car. However, the public transport 
access in Perth was far more limited than Sydney and even Melbourne. 
 
Keeping in mind the objective of understanding accessibility and acknowledging the positive 
relationship between access and attractiveness of an area, this project reviewed and 
examined the accessibility of Perth’s activity centres and potential areas using an 
accessibility measure that is easy to interpret and communicate.  
 

3 METHODOLOGY 
3.1 Modelling Accessibility 
In order to measure the accessibility of existing activity centres to people, for a range of 
activities, and to identify potential areas of high accessibility not currently identified as an 
activity centre, isochrones-based measures of accessibility were used in this study. These 
measures add up the number of opportunities (e.g. number of people/jobs) that are 
reachable within a given travel time or distance (usually, arbitrarily selected by the analyst) 
within which no difference in accessibility exists. In this method, the accessibility of a zone 
represents the number of opportunities that can be reached in a given travel time, distance 
(generalised cost) from a location, as shown by the following equation: 

 
Ai = ∑wjaj         (1) 
 

where wj has a value of 1 for the zones that can be reached within the given “budget” 
(distance, time, or generalised cost), and 0 otherwise; aj represents the number of 
opportunities in a zone j.  
 
The intended purpose of this accessibility analysis is to determine the relative 
attractiveness of the activity centres for employment, as well as high-density residential 
development and therefore both population and jobs were used as proxies of opportunities 
for the activity centres.  
 
Further, the relative attractiveness of Perth STEM zones was compared to Perth’s Central 
Business District (CBD), using the following relation: 
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑅𝑅𝑅𝑅𝑅𝑅𝑎𝑎𝑅𝑅𝑎𝑎𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑎𝑎𝑅𝑅𝑎𝑎𝑎𝑎 =  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝑧𝑧𝑜𝑜𝑧𝑧𝐴𝐴 𝐴𝐴
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐶𝐶𝐶𝐶𝐶𝐶 𝑧𝑧𝑜𝑜𝑧𝑧𝐴𝐴𝐴𝐴

× 100  (2) 

 
A value of 100 indicates that the zone has equal accessibility (i.e. % of total population) to 
the CBD and therefore it is as attractive as CBD. Similarly, a value over 100 indicates better 
attractiveness than CBD and value under 100 indicates poorer attractiveness. This relative 
attractiveness is useful in identifying areas that have equal or higher accessibility than CBD 
and therefore have potential for future development as employment centre. Again, both 
indicators, accessibility of a zone i and of Perth CBD are based on the percentage of total 
population able to travel to the activity centre in 45 minutes during morning peak and 
return home in 45 minutes in the afternoon peak. 
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Finally, the top 20 zones in public transport accessibility were profiled in terms of their 
population and employment densities, road network density and intersections, bike 
facilities and walkability score, built up density), and median housing price, in addition to 
their road and public transport access. This analysis could offer additional insights into 
similarities and differences between activity centres and highlight mismatches between 
accessibility and urban characteristics. 
 

3.2 Data and Assumptions 
Accessibility was estimated for both morning (7-9 AM) and evening (4-6 PM) peak and by 
both public transport and car travel separately, based on data from WA Department of 
Planning (DoP).  
 
Travel time between zones i and j, during morning and afternoon peaks, was used as to 
produce the O-D cost matrix. The travel time by public transport includes both access and 
egress, in-vehicle journey time from one zone to another, and waiting and transfer times. 
The data was sourced from the WA DoP Strategic Transport Evaluation Model (STEM), 
following written requests from PATREC and RAC. Population and jobs within the STEM 
zones (as a proxy for opportunities) were obtained from the Metropolitan Land Use 
Forecasting System (MLUFS) model20 (a summary of the MLUFS model can be found in 
Appendix A).  
 
For accessibility calculations, the direction of traffic in the morning peak was considered 
from individual’s place of residence to activity centres and in the afternoon peak it was 
from activity centres to individual’s place of residence. In other words, the morning peak 
accessibility accounts for how many individuals can reach the activity centres starting from 
their origin (usually place of residence) whereas the afternoon peak accessibility accounts 
for how many individuals can reach their destination (usually place of residence) departing 
from the activity centres. Access to jobs was only calculated for the 34 activity centres, 
using travel time in morning peak, as the majority of the population accesses jobs in the 
morning. 
 
The modelling was done for the entire Perth metropolitan area in order to facilitate the 
examination of the existing activity centres and also to identify areas of potentially higher 
accessibility, which are not currently recognised as activity centres, but where potential 
activity centres could be located in the future.  
 
The resulting continuous accessibility surface, at the level of STEM zones, was overlayed 
with activity centres’ notional boundaries and 2km buffer drawn around the activity 
centre’s centroid and station precincts centroids, to obtain the accessibility of those 
geographic units. Where an activity centre or station precinct covered more than one STEM 
zone, the resulting accessibility measure was determined as a weighted average, based on 
the proportion of each STEM area overlapped with the buffer.  
 

20 MLUFS (2011) Metropolitan Land Use Forecasting System Model, Department of Planning, WA. 
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One important decision was required in regard to the threshold used for isochrones. 
Instead of assuming an arbitrarily set cut-off value (e.g. 30 minutes by car or public 
transport), a better approach is to investigate the average time commuters spend in their 
travel to work by different modes of transport. A suitable dataset for this investigation in 
Perth was the latest (2007) Perth And Regions Travel Survey (PARTS) data. Analysis of the 
PARTS data revealed that in Perth Metropolitan Area, on average, people spend 45 minutes 
for a one-way trip by public transport. Therefore, the cut-off value for this accessibility 
analysis was chosen at 45 minutes and, to make it comparable, the same value was used for 
car travel. This study does not use saturation functions to rescale the accessibility. 
However, for easier interpretation of the calculated accessibility, i.e. number of people/jobs 
reachable in 45 minutes travel, it was finally expressed as the percentage of total 
Metropolitan population, which was 1,822,093 in 2011 (MLUFS, 2011)23.  

 

3.3 Prioritisation of the Activity Centres and “Land Availability” Scan 
Accessibility was calculated for different geographical units: for the STEM zones, for the 
activity centres and their 2km buffers, and for 2km station precincts. Their scores were 
ranked based on the average of morning and afternoon peak accessibility values by public 
transport. Any geographic unit that had over 9% accessibility (to total population) was 
selected for further analysis (please note that 9% was chosen based on the skewness of the 
variable). In total, 45 geographic units passed the 9% threshold criterion, with two 
additional geographic units, Canning Bridge and Ashfield, which were included in the list 
following a suggestion by RAC.21  
 
Six urban form and BE related indicators (Table 1) were then extracted for the 47 geographic 
units (activity centres, buffers, stations, STEM zones, areas allocated for employment use) 
using different geographic layers. Land use mix was initially proposed as one of the 
indicators, however it was not included in the actual analysis, because of its high correlation 
with intersection and built-up area densities. The latter two variables were therefore used 
as proxies of the land use mix. These node (e.g. intersection density, public transport 
accessibility) and place (e.g. employment density, built up area density) indicators are 
frequently used by the researchers for evaluating the performance of activity centres 
(Bertolini, 199922; Papa et al., 200823; CTOD, 201124; Kamruzzaman et al., 201425; Singh et 
al., 201426).  

21 Canning Bridge and Ashfield are included in the local government’s structure and precinct plans. They were 
added to the list, even though they do not meet the 9% threshold criterion.  
22 Bertolini, L. 1999. Spatial Development Patterns and Public Transport: The Application of an Analytical 

Model in the Netherlands. Planning Practice & Research, 14, 199-210. 
23 Papa, E., Pagliara, F. & Bertolini, L. 2008. Rail System Development and Urban Transformations: Toward a 

spatial decision support system. In: Railway Development: Impacts on Urban Dynamics /edited by Frank 
Bruinsma, Eric Pels, Piet Rietveld, Hugo Priemus, Bert Wee, Heidelberg, Heidelberg: Physica-Verlag HD. 

24 CTOD 2010. Performance-Based Transit-Oriented Development Typology Guidebook. Centre for Transit 
Oriented Development. http://www.ctod.org/ctod-research.php (Accessed September 27, 2014). 

25 Kamruzzaman, M., Baker, D., Washington, S. & Turrell, G. 2014. Advance transit oriented development 
typology: case study in Brisbane, Australia. Journal of Transport Geography, 34, 54-70. 

26 Singh, Y. J., Fard, P., Zuidgeest, M., Brussel, M. & Maarseveen, M. V. 2014. Measuring transit oriented 
development: a spatial multi criteria assessment approach for the City Region Arnhem and Nijmegen. 
Journal of Transport Geography, 35, 130-143. 
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The indicators were divided into their deciles and each geographic unit was assigned a score 
out of 10 based on the deciles of each of the indicators. For instance, if a geographic unit 
falls within the 6thdecile for employment density, it will be allocated a value of 6 out of 10 
for the indicator (Deciles of indicators are listed in Appendix B). Finally, the indicators were 
weighed according to the “importance factors” presented in Table 1 to calculate a final 
score out of 100 (these weights were chosen in consultation with the client and they reflect 
the current planning focus on employment and public transport). Changes in the weights are 
expected to lead to different final scores and rankings of the 47 units, which can be done 
very easily as desired. 

Table 1: Urban form and built environment indicators and their weighted score 

Indicators Assumptions Data Source 
Weight 

(Weighted 
Score) 

Employment density 
(Number of jobs/sq.km) 

If the employment density is high, there are 
already more firms that can benefit in 

further development of the activity centre 
MLUFS, DoP 2.5 (25) 

Labour pool density 
(Number of 

workers/sq.km) 

If the labour pool is high, there are more in-
site people who can benefit in further 

development of the activity centre 
ABS (2011)27 2.5 (25) 

Intersection density 
(number of 4 or more way 

intersection/sq.km) 

The higher the maturity of the local 
road/transport network, the easier it is to 

develop the activity centres 
Landgate 2 (20) 

Built-up area density (Area 
of built up in sq.km/land 

area in sq.km) 

The higher the built up area, the more 
suitable the activity centre location Landgate 1 (10) 

Bike lane density (Bike 
length in km/land area in 

sq.km) 

The higher the bike density, the more likely  
it is that someone in the area will cycle to 

the activity centre 

Department 
of Transport, 

WA 
0.5 (5) 

Public transport 
accessibility (% of total 

people) 

The higher public transport accessibility 
means that more people can be attracted 

to work in the activity centre 

Calculated 
from STEM 
OD matrix 

1.5 (15) 

Total Score   10 (100) 
 
Profiling of the top 20 prioritised geographic units was undertaken next. For this analysis, 
the five land-use and socio-economic indicators from Table 1 were supplemented by 
walkability score28 and median housing prices29. These additional indicators provide insights 
into the degree in which the local accessibility is supported and also how real estate market 
values the co-location of residences and other land uses. 
 
Finally, the areas identified by the WA Department of Planning as “urban deferred land”30 
were scanned and evaluated based on their accessibility. They consist of land currently 
zoned “urban deferred and not yet developed” for the supply of developable land parcels till 
2025 (State of Western Australia, 2010b, p.14)3. 

27 ABS (2011) Australian Bureau of Statistics. 
28 https://www.walkscore.com/. 
29 http://www.realestate.com.au/neighbourhoods. 
30 A land use map provided through a written request by the DoP was used. 
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4 RESULTS AND DISCUSSION 
Accessibility modelling, for both public transport and car, was conducted for different 
geographic units across Perth Metropolitan area including the activity centres, their buffers, 
station precincts, and STEM zones for AM and PM peaks. These different geographic units 
were included in this accessibility analyses because of their potential to become activity 
centres. High public transport accessible units were also analysed based on the urban form 
and BE related indicators, to obtain a list of ten units. Results of the accessibility modelling 
and prioritisation process are described in the following sub-sections.  
 

4.1 Transport Accessibility 
Table 2 shows the public transport and car travel accessibility for the 10 strategic 
metropolitan, 19 secondary, and five specialised activity centres in Perth Metropolitan Area. 
The accessibility of the centres is presented as percentage of total Metropolitan population 
that can reach the centres (AM peak) or can reach their home from the centres (PM peak). 
Table 2 was sorted based on the average accessibility by public transport, considering both 
morning and afternoon traffic peaks. The results indicate that Leederville has the highest 
accessibility by public transport, followed by Subiaco, Cannington, Cockburn Central, and 
Murdoch.  

Table 2: Accessibility by public transport and car for the 34 activity centres (% of total 
population accessible in 45 minutes) 

Centre Name AC Type 

Public Transport Car Travel 

AM 
Peak 

PM 
Peak 

Average of 
two peaks* 

AM 
Peak 

AM 
Peak 

Average of 
two peaks 

Leederville 
Secondary 
Centre 25.84 22.98 24.41 63.23 60.49 61.86 

Subiaco 
Secondary 
Centre 14.45 12.82 13.63 58.12 54.85 56.48 

Cannington 
Strategic 
Centre 13.13 13.12 13.12 66.34 65.42 65.88 

Cockburn 
Central 

Secondary 
Centre 12.16 12.27 12.21 68.52 66.28 67.40 

Murdoch 
Specialised 
Centre 11.74 12.60 12.17 66.12 64.67 65.39 

Stirling 
Strategic 
Centre 12.32 11.27 11.79 59.17 55.63 57.40 

Joondalup 
Strategic 
Centre 11.60 11.68 11.64 55.69 55.76 55.72 

Booragoon 
Secondary 
Centre 11.74 10.96 11.35 62.51 62.32 62.41 

Warwick 
Secondary 
Centre 12.64 8.91 10.78 64.17 63.12 63.64 

Curtin/Bentley 
Specialised 
Centre 10.41 9.54 9.97 64.15 63.27 63.71 

Fremantle 
Strategic 
Centre 9.68 8.94 9.31 50.60 46.02 48.31 
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Centre Name AC Type 

Public Transport Car Travel 

AM 
Peak 

PM 
Peak 

Average of 
two peaks* 

AM 
Peak 

AM 
Peak 

Average of 
two peaks 

Claremont 
Secondary 
Centre 9.09 8.23 8.66 50.30 50.12 50.21 

Maddington 
Secondary 
Centre 7.90 8.33 8.11 64.98 64.65 64.82 

Morley 
Strategic 
Centre 7.88 7.56 7.72 67.63 67.29 67.46 

Victoria Park 
Secondary 
Centre 7.72 7.01 7.36 66.21 63.35 64.78 

UWA-QEII 
Specialised 
Centre 6.07 6.30 6.18 52.10 50.44 51.27 

Mirrabooka 
Secondary 
Centre 5.94 5.64 5.79 64.40 63.91 64.16 

Whitfords 
Secondary 
Centre 3.85 6.94 5.39 57.04 55.73 56.38 

Belmont 
Secondary 
Centre 5.86 4.80 5.33 70.77 65.80 68.28 

Midland 
Strategic 
Centre 5.49 5.09 5.29 74.89 71.12 73.01 

Armadale 
Strategic 
Centre 5.26 5.15 5.21 58.79 58.01 58.40 

Kwinana 
Secondary 
Centre 4.10 4.00 4.05 55.88 56.95 56.41 

Rockingham 
Strategic 
Centre 3.76 3.04 3.40 44.17 43.12 43.65 

Clarkson 
Secondary 
Centre 3.04 2.31 2.67 45.22 45.38 45.30 

Wanneroo 
Secondary 
Centre 1.85 2.37 2.11 52.25 51.97 52.11 

Mandurah 
Strategic 
Centre 1.21 2.24 1.72 18.47 18.31 18.39 

Perth Airport 
Specialised 
Centre 1.65 1.49 1.57 72.04 70.18 71.11 

Ellenbrook 
Secondary 
Centre 1.38 1.38 1.38 57.06 55.99 56.52 

Karrinyup 
Secondary 
Centre 1.02 1.10 1.06 64.36 61.74 63.05 

Jandakot Airport 
Specialised 
Centre 0.14 0.19 0.16 66.62 64.43 65.52 

Alkimos 
Secondary 
Centre 0.01 0.01 0.01 35.00 35.91 35.45 

Two Rocks 
North 

Secondary 
Centre 0.02 0.00 0.01 12.81 13.46 13.13 

Pinjarra 
Secondary 
Centre 0.00 0.00 0.00 16.54 16.37 16.45 

Yanchep 
Strategic 
Centre 0.00 0.00 0.00 19.54 20.19 19.87 

*Table is sorted in descending order of this column. 

Given the coverage and frequency of public transport services across the city, 13 centres 
each “attract” less than 5% of Perth residents by public transport, whereas their average car 
access is above 42%. The lowest travel access by both car and public transport are recorded 
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for Two Rocks, Yanchep and Pinjarra, centres that are located further North and South of 
Perth and have low population and employment densities. The highest car access occurs in 
Midland and around Perth airport (and the lowest on the North-South “corridor”), reflecting 
the congestion conditions prevalent in Perth and their main location on and around the two 
freeways, Mitchell and Kwinana. Low public transport access is also recorded for Perth 
Airport, Ellenbrook, Karrinyup, and Jandakot, where a mix of reduced supply of public 
transport services and sparser population are the main determinants. Although many of 
these locations currently have a low accessibility, proposed transport infrastructure and 
service plans (e.g., Airport/Forrestfield RailLink) may substantially change the accessibility in 
the near future.  

 
Table 3 shows the public transport and car travel accessibility to jobs for those people who 
live in one of the 34 activity centres (strategic metropolitan or secondary or specialised) in 
the Perth Metropolitan Area. The accessibility of the centres is presented as percentage of 
total Metropolitan jobs that can be reached from the centres. Table 3 was sorted based on 
the average job accessibility by public transport. The results indicate that Leederville has the 
highest access to jobs by public transport, followed by Subiaco, Claremont, Cannington, and 
Stirling. It is also interesting to note that Leederville and Subiaco ranked top two in both 
Table 3 and 4, i.e. people living in these two centres have access to many jobs by public 
transport and also many people living outside the centres can access to the centres for job 
or other purposes.  

Table 3: Accessibility to jobs by public transport and car for the 34 activity centres (% of 
total jobs accessible in 45 minutes) 

Centre Name Centre Type 
Accessibility by 
Public Transport 

Accessibility by 
Car 

Leederville Secondary Centre 44.53 92.63 
Subiaco Secondary Centre 37.84 92.89 
Claremont Secondary Centre 31.54 87.84 
Cannington Strategic Metropolitan Centre 30.01 88.31 
Stirling Strategic Metropolitan Centre 29.10 83.35 
UWA-QEII Specialised Centre 26.49 92.15 
Belmont Secondary Centre 25.96 91.67 
Warwick Secondary Centre 25.47 72.26 
Fremantle Strategic Metropolitan Centre 25.41 75.56 
Curtin/Bentley Specialised Centre 24.72 92.57 
Murdoch Specialised Centre 24.08 82.83 
Morley Strategic Metropolitan Centre 23.84 85.53 
Victoria Park Secondary Centre 22.41 91.82 
Maddington Secondary Centre 18.58 76.13 
Booragoon Secondary Centre 18.45 86.71 
Cockburn {Central} Secondary Centre 18.10 50.47 
Midland Strategic Metropolitan Centre 16.11 78.98 
Joondalup Strategic Metropolitan Centre 13.07 36.03 
Perth Airport Specialised Centre 4.95 91.74 
Karrinyup Secondary Centre 4.37 79.95 
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Centre Name Centre Type 
Accessibility by 
Public Transport 

Accessibility by 
Car 

Armadale Strategic Metropolitan Centre 4.08 34.20 
Kwinana Secondary Centre 3.64 25.80 
Rockingham Strategic Metropolitan Centre 3.13 16.34 
Clarkson Secondary Centre 2.85 13.13 
Whitfords Secondary Centre 2.48 56.62 
Mirrabooka Secondary Centre 2.26 82.61 
Wanneroo Secondary Centre 2.12 29.59 
Mandurah Strategic Metropolitan Centre 1.41 8.24 
Ellenbrook Secondary Centre 0.52 30.71 
Two Rocks North Secondary Centre 0.06 5.05 
Alkimos Secondary Centre 0.03 9.82 
Jandakot Airport Specialised Centre 0.00 73.23 
Pinjarra Secondary Centre 0.00 8.73 
Yanchep Strategic Metropolitan Centre 0.00 7.69 

 

Table 4 shows the public transport and car accessibility of the 34 activity centres as in Table 
2, however based on a distinct geography. As Figure 2 shows, most 2km buffers (from the 
centre’s centroid) exceed the typical defined boundaries of the activity centres (exception 
Perth Airport). The boundaries of the activity centres in Table 2 are based on land use 
zoning and thus the size of each centre varies substantially, whereas the 2km buffer used for 
Table 4 gives areas of equal size around the centre of the activity centres.  

 

Tables 2 and 4 indicate accessibility changes when the defined geography of activity centres 
is changed. Compared to Table 2, the average accessibility by public transit of the 2km 
buffers (Table 4) dropped for Leederville and Cannington and it increased for Subiaco. 
Notably, the ranking of these top three activity centres in Table 2 is the same as in Table 4. 
However, other centres changed their ranking considerably. Accessibility of Victoria Park 
increased from 7.36% (Table 2) to 10.57% (Table 4), where its ranking is number 4. This 
suggests that the activity centre of Victoria Park (considering its land use defined boundary) 
is surrounded by highly accessible areas that lie within the 2km buffer around its centroid. 
This also suggests that people living in this activity centre can easily access to the centre by 
using active transport modes, such as walking and cycling, as the distance is suitable for the 
modes31. 

Table 4: Accessibility by public transport and car for the 2km buffer of 34 activity centres 
(% of total population accessible in 45 minutes) 

Centre Name 

Public Transport Car Travel 

AM Peak PM Peak Average of 
two peaks* PM Peak AM Peak Average of 

two peaks 

31 Planning guidelines for walking and cycling (2004), The New South Wales Government, 
http://www.planning.nsw.gov.au/plansforaction/pdf/guide_pages.pdf (Accessed Feb 25, 
2015) 
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Centre Name 

Public Transport Car Travel 

AM Peak PM Peak Average of 
two peaks* PM Peak AM Peak Average of 

two peaks 
Leederville 17.82 19.48 18.65 61.41 58.22 59.81 

Subiaco 15.19 14.63 14.91 58.94 55.74 57.34 

Cannington 11.42 11.45 11.44 66.70 65.51 66.11 

Victoria Park 10.74 10.57 10.66 66.60 64.03 65.31 

Joondalup 9.50 9.91 9.71 55.59 55.07 55.33 

Booragoon 9.55 8.98 9.27 64.74 63.36 64.05 

Cockburn Central 9.28 9.23 9.26 68.57 66.24 67.40 

Murdoch 8.66 9.16 8.91 66.22 64.60 65.41 

Curtin/Bentley 7.73 6.77 7.25 65.18 63.17 64.17 

Stirling 7.33 7.18 7.25 61.20 58.10 59.65 

Fremantle 7.34 6.80 7.07 50.52 47.02 48.77 

Claremont 7.56 6.53 7.04 50.88 50.25 50.57 

Warwick 7.23 6.75 6.99 65.16 63.51 64.34 

Maddington 6.46 7.05 6.76 65.01 64.52 64.76 

UWA-QEII 5.77 5.85 5.81 51.79 50.36 51.08 

Kwinana 5.17 5.08 5.12 56.24 56.59 56.42 

Morley 4.82 5.13 4.98 68.49 68.48 68.49 

Whitfords 4.04 5.82 4.93 56.87 55.07 55.97 

Mirrabooka 5.04 4.81 4.92 64.52 64.08 64.30 

Belmont 4.37 3.85 4.11 69.82 66.94 68.38 

Armadale 3.79 4.05 3.92 58.38 57.79 58.09 

Rockingham 3.18 2.64 2.91 43.77 42.45 43.11 

Midland 2.83 2.93 2.88 73.33 70.71 72.02 

Mandurah 2.07 2.49 2.28 18.64 18.60 18.62 

Wanneroo 2.06 2.46 2.26 52.55 52.05 52.30 

Clarkson 2.25 2.25 2.25 46.06 45.79 45.92 

Karrinyup 2.11 2.06 2.09 63.55 61.00 62.28 

Ellenbrook 1.36 1.28 1.32 56.04 55.17 55.60 

Perth Airport 0.96 1.07 1.02 71.04 69.63 70.33 

Jandakot Airport 0.75 0.59 0.67 67.02 65.03 66.03 

Yanchep 0.04 0.04 0.04 16.52 17.54 17.03 

Two Rocks North 0.04 0.03 0.03 13.35 13.75 13.55 

Alkimos 0.02 0.02 0.02 33.94 35.38 34.66 

Pinjarra 0.00 0.00 0.00 16.61 16.41 16.51 
*Table is sorted descending by this column. 
 
Figure 2 also shows the accessibility of the activity centres and their buffers using two 
categories applying the 9% threshold to differentiate between high and low accessible 
centres. As already explained, Victoria Park is the only centre that is not highly accessible by 
public transport as a centre, but highly accessible as a 2km centre buffer. There are five 
activity centres that are not very accessible as centre buffers, because they are surrounded 
by low accessible areas: Murdoch, Fremantle, Claremont, Stirling, and Curtin/Bentley.  
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Any centre or 2km buffer of centre with accessibility above 9% was considered for the 
proceeding analysis (i.e. prioritisation process) where the geographic units were ranked 
based on the weights provided in Table 1.  

 

 
Figure 2: Average public transport accessibility of the 34 activity centres and their 2km buffers 
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In order to identify potential areas, not already designated as Activity Centres, but with high 
transport accessibility by both public transport and car, a separate analysis of the 68 train 
station precincts (2km) was carried out. Table 5 clearly shows that the train stations in the 
centre of Perth have the highest public transport accessibility. All of the top eight station 
precincts have public transport accessibility above 17% and car accessibility above 58%, 
which only one activity centre achieves (Leederville). Subiaco station precinct has the 
highest accessibility among the stations outside the Perth Central Business District (CBD), 
with similar values to the activity centre (complete table is available in Appendix C).  

Table 5: Accessibility by public transport and car of the top 10 train station precincts - 2km 
buffers (% of total population accessible in 45 minutes) 

Station 

Public Transport Car Travel 

AM Peak PM Peak Average of 
two peaks* AM Peak PM Peak Average of 

two peaks 
City West 21.98 24.64 23.31 60.57 57.31 58.94 

Esplanade 21.76 24.69 23.23 60.08 56.87 58.48 

McIver 21.60 24.52 23.06 60.23 57.13 58.68 
Perth 
Underground 21.59 24.46 23.03 60.20 56.96 58.58 

Claisebrook 21.24 24.03 22.64 60.44 57.28 58.86 

Leederville 18.44 20.12 19.28 60.94 57.83 59.39 

East Perth 17.92 20.04 18.98 61.07 57.87 59.47 

West Leederville 16.74 17.38 17.06 60.19 57.08 58.63 

Subiaco 13.70 12.95 13.33 58.76 55.53 57.14 

Mt Lawley 12.47 13.40 12.93 63.99 60.31 62.15 
*Table is sorted descending by this column. 
 
Figure 3 displays the high and low accessible station precincts differentiated using the same 
9% threshold. Joondalup is the only station precinct in the Northern train corridor to Butler 
that is highly accessible by public transport. On the other hand, there are four highly 
accessible stations on the Mandurah line: Bull Creek, Murdoch, Cockburn Central, and 
Wellard. There are also few other highly accessible station precincts on the Armadale train 
line (presented in green in Figure 3). 
 
It is important to note that accessibility by car has not received much attention in the above 
discussion because of its magnitude and relatively stable values across different lists. When 
compared to the public transport accessibility of the geographic units, car access has values 
several times higher, not surprising for a low-density city like Perth, heavily reliant on 
private transport modes. 
 
Accessibility of the geographic units in this study was also measured by means of a gravity-
based measure as indicated in the proposal in response to the RfP. Nonetheless, the results 
are not presented in this report as the accessibility maps produced using the gravity-based 
measure failed to provide new important information regarding Perth’s accessibility. 
Instead, maps of unweighted travel time (which is similar to gravity-based measure, but 
without any weight for the opportunities) are included in this report and discussed in 
Section 4.3. 
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Figure 3: Average public transport accessibility of the 68 station precincts (2km buffers) 
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4.2 Prioritisation of Geographic Units 
Table 6 provides a combined list of all the geographic units that are “highly accessible” 
(>9%) by public transport. Two station precincts that have less than 9% public transport 
accessibility, namely Canning Bridge (scored 8.31) and Ashfield (6.33), were also included, in 
response to a special request by RAC. A final score out of 100 was calculated for each of the 
geographic units in Table 6 based on the deciles of the six urban form and BE related 
indicators in Table 132.The list presents first the activity centres, then the 2km buffers 
around activity centre centroids and train stations, closing with the STEM zones.  
 
Table 6: Combined list of all geographic unit with high public transport accessibility and 
their prioritisation score (% of total population accessible in 45 minutes) 

Geographic 
units Type 

Public Transport Car Travel Final 
urban 
form and 
BE Score 

AM 
Peak 

PM 
Peak 

Average of 
two peaks 

AM 
Peak 

PM 
Peak 

Average of 
two peaks 

Subiaco 
Activity 
Centre 14.45 12.82 13.63 58.12 54.85 56.48 87.50 

Perth CBD 
Activity 
Centre 22.34 25.08 23.71 59.74 56.78 58.26 86.50 

Booragoon 
Activity 
Centre 11.74 10.96 11.35 62.51 62.32 62.41 78.00 

Leederville 
Activity 
Centre 25.84 22.98 24.41 63.23 60.49 61.86 68.00 

Fremantle 
Activity 
Centre 9.68 8.94 9.31 50.60 46.02 48.31 67.50 

Joondalup 
Activity 
Centre 11.60 11.68 11.64 55.69 55.76 55.72 64.00 

Stirling 
Activity 
Centre 12.32 11.27 11.79 59.17 55.63 57.40 61.50 

Cannington 
Activity 
Centre 13.13 13.12 13.12 66.34 65.43 65.88 60.00 

Cockburn 
Central 

Activity 
Centre 12.16 12.27 12.22 68.52 66.28 67.40 45.50 

Curtin/Bentle
y 

Activity 
Centre 10.41 9.54 9.97 64.15 63.27 63.71 41.00 

Warwick 
Activity 
Centre 12.65 8.91 10.78 64.17 63.12 63.64 40.50 

Murdoch 
Activity 
Centre 11.74 12.60 12.17 66.12 64.67 65.40 39.50 

Leederville_2
km 

Activity 
Centre 
Buffer 17.82 19.48 18.65 61.41 58.22 59.81 90.00 

32 For the prioritisation process, more than six indicators were initially considered. However, some of them 
were highly correlated with each other and in order to minimise duplication, they were removed from the 
subsequent analysis. As an example, population density had a correlation of 0.95 with labour pool density and 
therefore it was eliminated from the list (Complete correlation table is available in Appendix D). 
The indicators were also tested for their skewness and some of them were slightly skewed to the left, 
confirming/emphasising the low densities characterising Perth. However, to keep the interpretation of the 
analysis results as simple as possible, no transformation of the indicators was undertaken. 
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Geographic 
units Type 

Public Transport Car Travel Final 
urban 
form and 
BE Score 

AM 
Peak 

PM 
Peak 

Average of 
two peaks 

AM 
Peak 

PM 
Peak 

Average of 
two peaks 

Subiaco_2km 

Activity 
Centre 
Buffer 15.19 14.63 14.91 58.94 55.74 57.34 80.00 

Victoria 
Park_2km 

Activity 
Centre 
Buffer 10.74 10.57 10.66 66.60 64.03 65.31 68.00 

Booragoon_2
km 

Activity 
Centre 
Buffer 

9.55 8.98 9.27 64.74 63.36 64.05 61.00 

Cannington_2
km 

Activity 
Centre 
Buffer 11.42 11.45 11.44 66.70 65.51 66.11 42.00 

Joondalup_2k
m 

Activity 
Centre 
Buffer 9.50 9.91 9.71 55.59 55.07 55.33 37.00 

Cockburn 
{Central}_2km 

Activity 
Centre 
Buffer 9.28 9.23 9.26 68.57 66.24 67.40 25.00 

Mt 
Lawley_2km 

Station 
Precincts 12.47 13.40 12.93 63.99 60.31 62.15 79.00 

Victoria 
Park_2km 

Station 
Precincts 11.62 11.67 11.65 67.03 64.28 65.65 65.50 

Carlisle_2km 
Station 
Precincts 11.02 10.56 10.79 67.71 65.09 66.40 61.00 

Maylands_2k
m 

Station 
Precincts 11.14 11.14 11.14 65.86 63.33 64.59 60.50 

Burswood_2k
m 

Station 
Precincts 12.65 13.00 12.83 64.37 62.28 63.33 60.00 

Oats 
Street_2km 

Station 
Precincts 10.29 9.49 9.89 67.82 65.43 66.62 54.50 

Canning 
Bridge_2km 

Station 
Precincts 8.40 8.23 8.31 65.54 62.75 64.15 54.50 

Welshpool_2k
m 

Station 
Precincts 9.73 8.86 9.29 67.89 65.93 66.91 47.00 

Bull 
Creek_2km 

Station 
Precincts 10.65 10.42 10.53 67.14 66.18 66.66 46.50 

Ashfield_2km 
Station 
Precincts 6.37 6.29 6.33 69.80 69.81 69.80 32.50 

Wellard_2km 
Station 
Precincts 9.69 8.75 9.22 55.95 55.36 55.65 19.50 

124  (West 
Leederville + 
Wembley) 

STEM 
Zones 29.51 28.63 29.07 61.10 57.72 59.41 95.00 

192 (West 
Perth + Perth) 

STEM 
Zones 16.30 17.47 16.89 63.39 59.92 61.65 86.50 

112 
(Glendalough 
+ Mount 
Hawthorn) 

STEM 
Zones 

21.00 19.15 20.08 64.14 63.10 63.62 71.00 
197 (Mount STEM 8.53 10.16 9.34 63.72 62.51 63.12 69.00 
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Geographic 
units Type 

Public Transport Car Travel Final 
urban 
form and 
BE Score 

AM 
Peak 

PM 
Peak 

Average of 
two peaks 

AM 
Peak 

PM 
Peak 

Average of 
two peaks 

Hawthorn) Zones 
100 
(Nollamara + 
Tuart Hill) 

STEM 
Zones 

9.50 8.94 9.22 65.82 67.66 66.74 54.50 
141 
(Claremont) 

STEM 
Zones 10.41 9.50 9.96 50.36 50.41 50.39 54.00 

70 (Kingsley) 
STEM 
Zones 9.58 11.97 10.78 60.39 58.95 59.67 54.00 

144 
(Cottesloe) 

STEM 
Zones 10.75 8.98 9.86 49.89 48.39 49.14 49.50 

362 (Queens 
Park + East 
Cannington) 

STEM 
Zones 

11.72 11.95 11.84 67.26 65.71 66.48 46.50 
340 
(Yangebup + 
Beelier) 

STEM 
Zones 

9.82 10.53 10.18 64.53 63.62 64.07 39.00 

77 (Warwick) 
STEM 
Zones 12.65 8.91 10.78 64.17 63.12 63.64 39.00 

80 
(Hamersley) 

STEM 
Zones 10.70 8.46 9.58 67.80 66.11 66.96 36.50 

349 
(Jandakot) 

STEM 
Zones 12.73 12.31 12.52 69.69 66.81 68.25 35.00 

365 
(Beckenham) 

STEM 
Zones 10.31 11.02 10.67 64.70 63.52 64.11 31.00 

79 (Carine) 
STEM 
Zones 7.19 10.85 9.02 66.76 64.55 65.66 30.50 

214 (Eden Hill 
+ 
Bassendean) 

STEM 
Zones 

9.92 9.94 9.93 66.69 68.71 67.70 29.00 
375 (Kenwick 
+ 
Maddington) 

STEM 
Zones 

10.24 11.16 10.70 65.88 65.24 65.56 27.50 
Note: Table is sorted by column ‘Type’ and then by ‘Score’. 

Among the 34 activity centres, Subiaco has the highest combined score of land 
availability/BE and public transport (87.5), even higher than Perth CBD (86.5). Booragoon 
activity centre came second in the ranking with a score of 78 and Leederville placed number 
4 in this weight-based ranking, with a score of 68. The next two most accessible activity 
centres are Fremantle (67.50) and Joondalup (64).  
 
Within the 2km activity centre buffers, Leederville ranked number 1 with a score of 90, 
followed by Subiaco with a score of 80. When the results are compared between activity 
centres and activity centre buffers, many geographic units have similar ranking (e.g. 
Subiaco), others have different ranking positions and/or appear only on one list (e.g., 
Victoria Park).  
 
For the 2km station precincts, the list includes only station precincts that did not overlap 
with the 34 activity centres, nor with activity centre buffers. There are however situations 
where nearby station precincts may overlap with each other. Many new geographic areas 
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(station buffers) were found that have better public transport accessibility than the 34 
activity centres (i.e. potential areas for future development as employment centre). For 
example, Mount Lawley train station is at the top of this list with a score of 79, followed by 
Victoria Park (score 65) and Carlisle (score 61). 
 
The analysis also distinguished several “pockets” in the metropolitan area with good public 
transport access, but not covered by either the boundary of activity centres or by the station 
precincts. These zones were identified from the continuous accessibility surface prepared at 
the onset of the analysis at STEM zone level (initial unit of this accessibility analysis; maps 
available in Appendices E to H). The STEM zones were overlapped with Perth suburbs 
(Figure 4) to find areas with higher public transport accessibility and which score high in the 
prioritisation process. Some of these suburbs are: Wembley, West Leederville, Mount 
Hawthorn, and Glendalough and have potential for future development as centers of 
employment (Table 6).   
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Figure 4: Overlay of highly accessible STEM zones with suburb boundaries  

 
Table 7 summarises the top 20 zones from Table 6, regardless of their geographic unit. 
Highly accessible zones by public transport are also areas with mixed land use, higher 
population and employment densities, and more walkable. These facilities seem to be 
“captured” by the real estate market, with housing pricing substantially higher than for the 
rest of the metro area. 
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Table 7:  Profile of the top 20 geographic units  

Zone Type 
Area 
(km2) 

Employment 
Density 
(jobs/sq.km) 

Population 
Density 
(populatio
n/sq.km) 

Labour 
density 
(number 
/sq.km) 

Intersect. 
Density 
(number/s
q.km) 

Road 
density 

Bike 
routes 
(km) 

Bldg. 
sqm 

Av. 
Access 
PT 

Av. 
Access 
Car 

Walk 
score 

Median housing 
price (thousand 
$)  

124 (West 
Leederville + 
Wembley) STEM Zone 1.94 3,325 3,044 713 88.2 20.4 2,182 54,776 29.07 59.41 73 1,050 
Perth CBD Perth CBD 7.61 1,7117 1,906 519 79.6 18.1 456 175,513 23.71 58.26 86 921 
112 (Glendalough 
+ Mt Hawthorn) STEM Zone 1.02 2,146 3,047 704 34.2 12.9 1,000* 16,319 20.08 63.62 64 731 

Leederville 
Activity 
Centre 0.41 9,433 1,841 432 26.63 8.4 5,000 11,945 24.41 61.86 83 870 

Subiaco 
Activity 
Centre 1.41 7,082 2,215 592 74.3 15.6 280 43,345 13.632 56.48 86 1,270 

192 (West Perth + 
Perth) STEM Zone 0.75 2,321 3,956 922 70.7 16.0 117 19,146 16.89 61.65 88 860 

Cannington 
Activity 
Centre 3.24 1,395 846 237 43.3 11.2 4,349 54,558 13.12 65.88 48 440 

Mt Lawley_2km 
Station 
Precinct 11.60 1,303 2,519 690 56.0 13.7 16,651 223,998 12.93 62.15 80 1,150 

Burswood_2km 
Station 
Precinct 10.79 1,089 1,834 391 41.1 11.759 10,182 158,930 12.83 63.33 77 781 

Cockburn Central 
Activity 
Centre 0.94 799 571 114 45.6 11.4 950 7,776 12.22 67.397 58 560 

349 (Jandakot) STEM Zone 1.4 836 0 15 10.0 5.8 200 24,599 12.52 68.25 33 725 
Victoria 
Park_2km 

Station 
Precinct 11.92 8312 2,294 579 42.4 13.3 17,078 238,271 11.65 65.65 77 655 

Joondalup 
Activity 
Centre 4.3 2,842 789 226 78.4 14.6 1,200 70,799 11.64 55.72 68 557.25 

Stirling 
Activity 
Centre 3.54 2221 1,306 252 48.1 14.7 2,487 73,171 11.79 57.40 55 832.5 

362 (Queens Park 
+ East 
Cannington) STEM Zone 5.53 199 1,787 386 37.7 11.0 4,676 83,435 11.84 66.48 40 502.5 



Zone Type 
Area 
(km2) 

Employment 
Density 
(jobs/sq.km) 

Population 
Density 
(populatio
n/sq.km) 

Labour 
density 
(number 
/sq.km) 

Intersect. 
Density 
(number/s
q.km) 

Road 
density 

Bike 
routes 
(km) 

Bldg. 
sqm 

Av. 
Access 
PT 

Av. 
Access 
Car 

Walk 
score 

Median housing 
price (thousand 
$)  

Murdoch 
Activity 
Centre 3.22 1,259 208 28 33.3 8.0 4,212 28,660 12.17 65.40 52 842.5 

Leederville_2km 

Activity 
Centre 
Buffer 2km 12.57 5,176 2,568 608 78.2 17.2 8,617 295,596 18.65 59.81 82 825 

Subiaco_2km 

Activity 
Centre 
Buffer 2km 12.57 3,996 2,089 502 69.3 15.9 9,989 263,616 14.91 57.34 81 1,198 

Booragoon 
Activity 
Centre 0.38 9,065 537 270 100.2 15.2 613 10,756 11.35 62.41 64 900 

Carlisle_2km 
Station 
Precinct 12.57 895 2,169 551 35.5 12.2 15,262 275,815 10.79 66.40 61 568.5 

Notes: Walkability scores and median house prices sourced from www.walkscore.com and www.realestate.com.au/neighbourhoods.  
Values in blue from http://www.mapmyride.com/au 
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Finally, Table 8 shows the top 10 prioritised areas (based on their score) that have been 
identified in this study. The list includes 4 STEM zones (West Leederville, Wembley, West 
Perth, Perth, Glendalough, and Mount Hawthorn), two activity centre buffers (Leederville, 
Subiaco), three activity centres (Subiaco, Perth CBD, and Booragoon), and one station 
precinct (Mt Lawley).  
 
Table 8: Top 10 geographic units based on their prioritisation score 

Geographic units Type 

Public Transport Car Travel Final 
urban 
form and 
BE Score 

AM 
Peak 

PM 
Peak 

Average 
of two 
peaks 

AM 
Peak 

PM 
Peak 

Average 
of two 
peaks 

124  (West 
Leederville + 
Wembley) 

STEM 
Zones 29.51 28.63 29.07 61.1 57.72 59.41 95 

Leederville_2km 
Activity 
Centre 
Buffer 

17.82 19.48 18.65 61.41 58.22 59.81 90 

Subiaco Activity 
Centre 14.45 12.82 13.63 58.12 54.85 56.48 87.5 

Perth CBD Activity 
Centre 22.34 25.08 23.71 59.74 56.78 58.26 86.5 

192 (West Perth + 
Perth) 

STEM 
Zones 16.3 17.47 16.89 63.39 59.92 61.65 86.5 

Subiaco_2km 
Activity 
Centre 
Buffer 

15.19 14.63 14.91 58.94 55.74 57.34 80 

Mt Lawley_2km Station 
Precincts 12.47 13.4 12.93 63.99 60.31 62.15 79 

Booragoon Activity 
Centre 11.74 10.96 11.35 62.51 62.32 62.41 78 

112 (Glendalough + 
Mount Hawthorn) 

STEM 
Zones 21 19.15 20.08 64.14 63.1 63.62 71 

197 (Mount 
Hawthorn) 

STEM 
Zones 8.53 10.16 9.34 63.72 62.51 63.12 69 

 
 

4.3 Relative Attractiveness and Average Travel Time (Unweighted 
Accessibility) 

The relative attractiveness compared to CBD was also calculated and mapped at the STEM 
zone level to provide a continuous surface (Maps available in Appendices I to L). These maps 
simply show how accessible the zones are compared to the CBD and are based on 
percentage of population reaching the zone within 45 minutes. Any zone with the relative 
accessibility equal to 100 indicates the zone is as attractive as the CBD, whereas relative 
accessibility values below or above 100 signify areas with poorer or superior public 
transport accessibility compared to the CBD.  
 
Average travel times to a zone from all other zones (in the morning peak) and from a zone 
to all other zone (in the afternoon peak) were also calculated and mapped at the STEM zone 
level (maps available in Appendices M to P). The analysis allows for comparison of 



accessibility based on public transport availability alone, without including population or 
employment density. Almost two thirds of Perth residents require on average > 3 hours of 
travel by public transport to reach other destinations in the city, but less than 1 hour by car. 
The maps produced from this measure are indicative of potential areas where development 
has not yet been taken place, however they currently have better accessibility by public 
transport and car and therefore should be in focus for future development of employment 
centres.  
 

4.4 Comparing Accessibility Results 
The findings of this research project are in sync with the previous three studies mentioned 
in Section 2. Nevertheless, this study provides richer information, covering a number of 
urban form and BE characteristics for each activity centre and potentially new activity 
centres, which are then aggregated.  

Consistent with SNAMUTS, ARRB/Austroads, and Grattan Institute, this research has shown 
that the CBD area has the highest access by public transport and car, with a radial pattern of 
decay outwards the fringes. Car accessibility is far better, with most of the metropolitan 
area being reached in 45 minutes by car from each activity centre (the reverse also holds, 
with more than 60% of the population being able to access the activity centres by car in 45 
minutes).  

Additionally, this research identified new areas more accessible by public transport than the 
designated activity centres. By changing the geographic unit to 2km buffers around the 
centroid of the activity centre, around a train station or a STEM zone, we found that: 
Victoria Park and train stations close to the CBD area (Mount Lawley, Wembley, West 
Leederville, Mount Hawthorn and Glendalough) have high public transport accessibility. 

Table 9: Comparison of the results of this accessibility analyses with the past  

 This research SNAMUTS ARRB/Austroads Grattan 

Similarities 10 activity centres 
attract at > 9% of 
the total Metro 
population by public 
transport, 13 
centres <5%, but > 
42% by car (in 45 
minutes). The 
calculations are 
based on AM and 
PM peak times, 
from STEM model. 
 
Subiaco, CBD, 
Booragoon and 
Leederville are the 
most accessible 
centres. 
 
People living in 22 

CBD – 32% of 
residents and jobs 
in catchments 
within 30 minutes 
travel time train 
and bus; good train 
accessibility (>20%) 
for Esplanade, 
Canning Bridge, 
Leederville, 
Claisebrook, 
Glendalough, 
Stirling 
 
The average 
cumulative 
impediment 
to/from all other 
nodes in the 
network (Closeness 

The highest 
accessibility is by car 
(between 0.7 and 
0.92), followed by 
public transport (0.36 
to 0.63). In terms of 
activities at the 
destination/purposes, 
discretionary 
activities and 
secondary education 
benefit from higher 
levels of access, 
compared to work 
and tertiary 
education (p. 20).  
 
CBD and surrounding 
suburbs scored the 
highest in 

In Perth, more than 
50% of the jobs can 
be accessed in 45 
minutes by car from 
any point in the 
metropolitan area 
(p.25), however, the 
public transport 
access to jobs 
diminishes in a 
radius outwards 
from the inner 
suburbs (p.27). 
 
The CBD has the 
most 
privileged/accessible 
location, which 
means that Perth 
CBD residents can 
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 This research SNAMUTS ARRB/Austroads Grattan 

centres (of the 34 
ACs) have access to 
over 50% of total 
Metro jobs in 45 
minutes by car. 

centrality) is 59.3, 
with a range of 94; 
the lowest 
impediment for 
CBD (35-36) and 
the highest for 
Mandurah 
Foreshore (131). 

accessibility 
regardless of the 
travel mode. 

reach 89% of the 
jobs in 45 minutes by 
car and 74% in 60 
minutes by public 
transport (p. 29), 
well above the other 
capital cities. 
 

Dissimilarities Substantial 
differences in the 
lists depending on 
the weights for the 
criteria. 
 
Congestion 
conditions taken 
into account, with 
average of AM and 
PM peak times used 
in the final ranking, 
rather than free 
flow times or 
scheduled services 
to give a more 
robust assessment 
of travel times. 

The time-based 
measures 
predominantly 
consider public 
transport access 
between activity 
centres, during off-
peak periods and 
as such has 
limitations which 
make it unfit for 
the current 
purpose. 
 
Given the nodal 
connectivity 
Canning Bridge has 
high closeness 
centrality.  
 

Similar methodologies for transport access, 
but without accounting for urban form and 
built environment criteria. 
 
The current study found substantially more 
prominent differences between car and 
public transport accessibility. 

 

4.5 Urban Land Scan Results 
Figure 5 shows the relationship between the aggregated urban form score (combining the 
five urban form and BE indicators presented in Table 6 using the weights from Table 1) and 
the public transport accessibility (based on isochrones measure). This figure helps us to 
identify areas with good urban form and BE, but poor transport accessibility and vice-versa. 
Areas with higher score on urban form, but poorer public transport accessibility (e.g., 
Fremantle, Canning Bridge, and Booragoon) would require improvements in public 
transport. Conversely, areas with better transport accessibility score, but less developed or 
diversified urban form (e.g., Cannington, Cockburn Central, Burswood, and Murdoch) hold a 
potential for future development.  
 
Figures 6 and 7 overlay highly accessible areas by public transport and car with urban 
deferred land recently zoned as urban areas by DoP for the supply of urban land between 
2010 and 2025 (Department of Planning, 2010). It can be seen that most of the urban 
deferred lands fall outside of the highly accessible (by public transport) zones. Nonetheless, 
the urban deferred lands are better accessible by car, which is not surprising as seen 
throughout the report. With the exception of Warnbro, Quinns Rocks, Kingsley, Carabooda, 
Iluka, the other urban deferred land areas have car accessibility above 60% CBD level. 
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Figure 5: Comparison of total score for five urban form and BE indicators vs. equivalent 
score for public transport accessibility   
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Figure 6: An overlay between urban deferred land and public transport accessibility (% of 

total population) in 45 minutes 

Final Report - Activity Centre Accessibility Page | 34 
 
 



 
Figure 7: An overlay between urban deferred land and car accessibility (% of total 

population) in 45 minutes 
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5 CONCLUSIONS 
 
The purpose of this accessibility study was to determine how accessible the activity centres 
in Perth are by both public transport and car, and which activity centres should be 
prioritised for development of employment centres in decentralising the jobs or for 
development of high density residential areas in the metropolitan Perth. The aim of this 
study was also to identify any alternative areas within the Metropolitan Perth that have high 
public transport accessibility and have the potential to develop as activity centres. In order 
to achieve this objective, the study started with accessibility modelling at the STEM zone 
level. 
 
Isochrones-based measures of accessibility were used for the accessibility modelling, where 
population (for people living outside of activity centre) and jobs (for people living within the 
activity centres) were used as opportunity measures. Accessibility was modelled separately 
for both morning and afternoon peak periods by public transport and car. For easier 
interpretation of the analysis, all accessibility values were presented as percentage of total 
metropolitan population. After the accessibility modelling at the STEM zones, accessibility 
values were calculated for the 34 activity centres by overlapping the continuous accessibility 
surface with the boundaries of the activity centres. A weighted average method was used 
for this calculation. For identification of the potential areas other than the activity centres, 
accessibility was also calculated at 2km train station precincts for the 68 stations in Perth.  
 
Consistent with the car-dominant travel in Perth, 13 current activity centres attract less than 
5% Perth residents by public transport but have an average car access above 42%. Many 
activity centres defined by boundaries and by buffer of 2km around their centroid displayed 
similar accessibility levels, with few exceptions: Victoria Park, Leederville, Cannington, and 
Murdoch (Figure 9). The accessibility of train stations is high, with the top eight train 
stations (within or close to the CBD) recording public transport accessibility above 17% and 
car accessibility above 58%. Leederville and Subiaco showed high job-housing balance 
compared to all other activity centres across the Metro Area.   
 
To prioritise the centres, the analysis was continued only for the highly accessible (>9% 
accessibility) geographic units (e.g. activity centres and their buffers, station precincts, and 
STEM zones). A multi-criteria weighted scoring method was applied to calculate a score out 
of 100 for each of the geographic units. Six urban form and BE, and transport related 
indicators were used in the weighted scoring approach.  
 
Among the 34 activity centres and the capital activity centre, Subiaco has the highest score 
(87.5). Subiaco is followed by the Perth CBD (86.5) and Booragoon (78). Leederville, 
Fremantle, and Joondalup took the fourth, fifth, and sixth position in this score-based 
ranking, respectively.  
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Figure 9: Location of the prioritised geographic units 

 
A 2km buffer from the centroid of the activity centres was also used to see how the 
accessibility values change as the geography of the centres is changed. Leederville is at the 
top of this buffer-based activity centre analysis. Although Victoria Park did not make it to 
the list of top ranked activity centres based on its centre boundary, it is on the list of activity 
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centres based on the 2km buffers. After removing the overlaps between station precincts 
and the activity centres, Mount Lawley train station precinct ranked top from the list of all 
remaining station precincts. Station precincts of the Victoria Park and Carlisle also have high 
accessibility. Additional areas with high accessibility, that are not covered by either by the 
activity centres or the station precincts, include STEM zones corresponding to suburbs such 
as Wembley, West Leederville, Mount Hawthorn, and Glendalough. They potentially could 
become suitable centres of employment.  
 
The analysis confirms the dominance of CBD and surroundings as highly accessible areas and 
shows how the radial structure of the train network shapes accessibility maps in Perth. 
 
It must be noted that the accessibility lists reflect a strong impact of the employment and 
labour pool densities (2.5), followed by built environment indicators (intersection density 2 
to bike network density 0.5). It is expected that the rankings would modify once the weights 
would change their values. As Figure 5 displayed, some areas have better urban form and BE 
scores compared to public transport accessibility (e.g., Leederville, Booragoon, Victoria Park, 
Cockburn Central, Wellard, Nollamara), others lower (e.g., Cannington, Burswood, 
Joondalup). 
 
Similarly, because the analysis considers population and employment as proxies for 
opportunities, the results are reflective of the current population distribution. If the 
isochrones would be drawn solely considering travel times, without any weighting, again, 
different results may be expected. As an illustration, maps in Appendices M to P show the 
public transport and car accessibility expressed as average travel time to/from a STEM zone 
from/to the whole metropolitan area.  
 
This reiterates that in Perth car accessibility is very high compared to the accessibility by 
public transport. Improvement in the accessibility by public transport is therefore 
recommended to make it comparable with the car travel. This can be done by better 
coordination of timetables and where possible higher frequency (with benefits in minimising 
transfer and waiting times), by increasing public transport reliability (mainly buses), and 
providing better access to the train stations.  
 
The results are consistent with the previous three studies (SNAMUTS, ARRB/Austroads, 
Grattan Institute) in the relation between car and public transport accessibility and in 
showing the CBD as the most accessible area in Perth. Still, there are a few differences in the 
lists, mainly resulted from the derivation of the indicators. 
 
Finally, the analysis of the urban deferred areas shows lower level of accessibility compared 
to the prioritised areas presented in Table 5 and therefore a more detailed study with 
particular emphasis on micro-scale land availability scan and local accessibility is 
recommended.  
 

5.1 Practical Implications and Further Work 
Debate about future patterns of land use is shaped by accessibility and influenced by raising 
concerns on sustainability and liveability, both in Australia and overseas. The evidence 
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presented here shows high levels of access by car in Perth and substantially lower by public 
transport, which requires further attention.  
 
The effective development of planning policies depends on how the interaction between 
transport and land use is accounted for in the modelling and evaluation. Based on relevant 
metrics, easy to interpret, we found that several areas in Perth show potential for 
development as centres, whereas others seem to be under "stress"; the indicators permit a 
broad comparison of relative access of key destination areas. These results may assist 
government departments and wider industry to re-consider accessibility in the mode and 
route choice, thus addressing the modelling gap around the feedback of land-use into 
transport, currently existing in STEM33.  
 
The analysis is particularly relevant in the context of growing populations (in Australia 
scenarios of 3.5 million residents is often cited) and ageing populations. Ensuring mobility 
needs without following a car-based trajectory (thus, limiting congestion) requires policy 
measures that include accessibility. 
  
There is scope for more detailed analysis (e.g., considering local access performance 
indicators, as detailed below), but the complexity of data collection and analysis may 
currently limit their application as standard component of the strategic transport modelling 
kit. A more detailed micro-scale land availability scan is recommended to identify areas, if 
any, within the high public transport accessible activity centres and potential areas that can 
be considered for development as centres of employment in the future. Such analysis 
should mostly focus on local accessibility and parcel level land use characteristics, including 
the following indicators:  
 

• Number of land parcels >2000 m2 as indicator of land availability; 
• Net residential density; 
• Index of job-housing balance; 
• Indicators of walkability such as sidewalk density34; width of the sidewalk, presence 

of traffic control devices, number of trees shedding the walking area, etc. (Lee and 
Moudon, 200635; Moniruzzaman and Páez, 201236).  

 
Using GIS and walkability audit instruments, these more detailed measures could be 
integrated into the accessibility modelling, providing more robust spatial accessibility 
measures that accommodate the regional and local scale accessibility of activity centres in 
the Perth Metropolitan area. 

33 Taplin J., Taylor M., Biermann S., Olaru D. (2014) Transport Modelling Review: Independent Review, Planning 
And Transportation Research Centre (PATREC). 
34 Cervero, R. and Kockelman, K. (1997). “Travel demand and the 3Ds: Density, diversity, and design", 
Transportation Research D 2(3): 199-219. 
35 Lee, C. and Moudon, A. (2006). “Correlates of walking for transportation or recreation purposes", Journal of 
Physical Activity and Health 3(Suppl 1): S77-S98. 
36 Moniruzzaman, M. and Páez, A. (2012). “A model-based approach to select case sites for walkability audits", 
Health & Place 18(6): 1323-1334. 
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7 APPENDICES 
APPENDIX A: MLUFS SUMMARY 

 
The Metropolitan Land Use Forecasting System (MLUFS), developed by the WA DoP over 
many years, but first documented in 1996 (Ministry for Planning), forecasts dwellings, 
population and employment for the Perth Metropolitan Region at the scale of Census 
Collection Districts (CCD). Outputs are aggregated to other zonal measures including ROM 
and STEM traffic zones.  
 
MLUFS projects population by age and gender on the basis of predicted number of dwellings 
(by type) and dwelling occupancy rates. It also includes population resident in retirement 
homes, prisons and other institutions. Projected growth in numbers of dwellings is 
calculated on the basis of past growth trends in the CCD and capacity to accommodate 
additional dwellings. Determination of capacity is predicated on: 
 

• existing residential areas developed and vacant lots; 
• planned development - adopted or well advanced planning documents – MRS, 

Structure Plans, R Codes, Metropolitan Development Plans; and 
• development in the pipeline - lot approvals, applications, developer intentions, 

Urban Land Development Program.  
 
Essentially, the model allows each CCD to grow at its trend growth rate until it reaches its 
capacity limit, which is independent of forecast year.  
 
Control totals of population and dwellings from census data and other independent 
forecasts such as the population forecasts from WA Tomorrow (produced by the Research 
team in the DoP) are applied periodically as checks on the MLUFS forecasts. The CCD 
dwelling allocations are adjusted iteratively to maintain the control total. An update to align 
with 2011 census data has not yet been undertaken therefore current MLUFS outputs are 
adjusted based on 2006 census data, including the zonal aggregations used as input to the 
STEM modelling which formed the basis of this accessibility analysis. A major challenge for 
the 2011 census adjusted version of MLUFS will be the change in census geography from 
CCD to SA1 as CCD data is no longer available from the ABS. 
 
Sources: 
Department of Transport (2013) MLUFS for MAX. Draft Report v2 
Ministry for Planning (1996) Population Report No. 3 June 1996 Metropolitan Land Use 
Forecasting System – Revised 2nd Edition. 
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APPENDIX B 

Table A1: Deciles of the six urban form and BE indicators 

Deciles 

Indicators 
Employment 
density 

Labour 
pool 
density 

Intersection 
density 

Built up 
area 
density 

Bike 
density 

Public 
transport 
accessibility 

1st 171.37 139.93 26.67 12.07 0.00 6.33 

2nd 359.10 237.20 33.30 15.16 270.18 9.34 

3rd 565.70 265.04 35.49 16.28 533.59 9.71 

4th 798.77 320.55 36.85 17.74 703.33 10.18 

5th 941.14 386.45 41.13 19.65 846.41 11.14 

6th 1143.40 441.98 43.29 21.90 1006.68 11.84 

7th 2145.78 545.18 53.33 23.10 1309.24 13.12 

8th 2842.43 599.21 69.32 27.39 1344.36 14.91 

9th 6389.49 704.30 78.23 30.52 1435.46 20.08 

10th 17116.93 922.36 100.17 34.59 1616.83 29.07 
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APPENDIX C 

Table A2: Public transport and car accessibility of the 68 train station precincts (2km buffers) 

Station 

Public Transport Car travel 

AM Peak PM Peak Average of 
two peaks* AM Peak PM Peak Average of 

two peaks 
City West 21.98 24.64 23.31 60.57 57.31 58.94 

Esplanade 21.76 24.69 23.23 60.08 56.87 58.48 

McIver 21.60 24.52 23.06 60.23 57.13 58.68 
Perth 
Underground 21.59 24.46 23.03 60.20 56.96 58.58 

Claisebrook 21.24 24.03 22.64 60.44 57.28 58.86 

Leederville 18.44 20.12 19.28 60.94 57.83 59.39 

East Perth 17.92 20.04 18.98 61.07 57.87 59.47 

West Leederville 16.74 17.38 17.06 60.19 57.08 58.63 

Subiaco 13.70 12.95 13.33 58.76 55.53 57.14 

Mt Lawley 12.47 13.40 12.93 63.99 60.31 62.15 

Burswood 12.65 13.00 12.83 64.37 62.28 63.33 

Cannington 12.03 12.03 12.03 66.81 65.58 66.19 

Victoria Park 11.62 11.67 11.65 67.03 64.28 65.66 

Queens Park 11.66 11.46 11.56 67.07 65.79 66.43 

Beckenham 11.05 11.73 11.39 65.74 64.80 65.27 

Maylands 11.14 11.14 11.14 65.86 63.33 64.60 

Carlisle 11.02 10.56 10.79 67.71 65.09 66.40 

Bull Creek 10.65 10.42 10.53 67.14 66.17 66.66 

Murdoch 10.19 10.44 10.32 66.93 65.77 66.35 

Oats Street 10.29 9.49 9.89 67.82 65.43 66.62 

Joondalup 9.46 9.89 9.67 55.60 55.07 55.33 

Welshpool 9.73 8.86 9.29 67.89 65.93 66.91 

Wellard 9.69 8.75 9.22 55.95 55.36 55.65 

Cockburn Central 9.13 9.07 9.10 68.61 66.24 67.42 

Meltham 8.81 8.94 8.87 68.62 67.34 67.98 

Bayswater 8.80 8.83 8.82 71.14 70.11 70.62 

Canning Bridge 8.40 8.23 8.31 65.54 62.75 64.14 

Daglish 8.44 7.87 8.16 55.50 52.81 54.15 

Kenwick 7.31 8.22 7.77 65.59 64.77 65.18 

Glendalough 7.39 7.84 7.62 62.92 61.18 62.05 

Stirling 7.40 7.26 7.33 61.64 58.84 60.24 

Whitfords 6.43 8.22 7.32 58.89 57.53 58.21 

Warwick 6.84 7.43 7.13 65.15 63.28 64.21 

Cottesloe 7.97 6.26 7.12 48.73 48.40 48.56 

Swanbourne 7.70 6.51 7.10 51.23 50.39 50.81 

Fremantle 7.35 6.76 7.05 50.27 46.78 48.53 

Grant Street 7.76 6.34 7.05 50.92 50.16 50.54 

Claremont 7.54 6.54 7.04 50.99 50.32 50.66 

Showgrounds 7.45 6.58 7.02 50.96 50.39 50.68 

Maddington 6.56 7.14 6.85 65.04 64.56 64.80 
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Station 

Public Transport Car travel 

AM Peak PM Peak Average of 
two peaks* AM Peak PM Peak Average of 

two peaks 
Greenwood 5.38 8.04 6.71 60.29 58.69 59.49 

Loch Street 6.84 6.39 6.61 51.20 50.58 50.89 

Shenton Park 6.53 6.37 6.45 53.27 51.40 52.33 

Karrakatta 6.40 6.27 6.34 51.55 50.63 51.09 

Ashfield 6.37 6.29 6.33 69.80 69.81 69.80 

Mosman Park 6.97 5.47 6.22 47.25 47.39 47.32 

Currambine 6.20 5.90 6.05 54.12 52.77 53.45 

Victoria Street 6.66 5.27 5.96 47.10 47.17 47.13 

Bassendean 5.89 5.92 5.90 68.26 68.63 68.44 

Gosnells 5.93 5.86 5.90 62.68 62.83 62.75 

Edgewater 5.06 6.71 5.88 57.49 56.21 56.85 

Success Hill 5.61 5.63 5.62 68.15 68.32 68.23 

Thornlie 4.58 6.13 5.36 65.20 64.28 64.74 

North Fremantle 5.67 4.72 5.20 48.80 47.19 47.99 

Guildford 5.05 5.10 5.07 68.51 68.36 68.43 

Seaforth 4.89 4.92 4.90 61.46 61.57 61.52 

Kelmscott 4.22 4.83 4.52 59.62 59.49 59.56 

Armadale 3.78 4.06 3.92 58.42 57.84 58.13 

Sherwood 3.29 4.00 3.64 59.13 58.73 58.93 

Challis 3.19 4.00 3.60 59.35 59.00 59.17 

Warnbro 3.26 3.38 3.32 42.41 40.91 41.66 

Woodbridge 3.41 3.23 3.32 72.07 69.91 70.99 

Rockingham 3.35 2.89 3.12 43.45 41.79 42.62 

East Guildford 3.07 2.96 3.02 70.01 69.17 69.59 

Midland 3.00 3.02 3.01 72.98 70.46 71.72 

Mandurah 2.60 2.71 2.65 20.33 19.85 20.09 

Kwinana 1.66 2.34 2.00 58.07 57.62 57.84 

Clarkson 2.03 1.64 1.84 46.28 46.23 46.26 
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APPENDIX D 
 

Table A3: Test for multicollinearity among the urban form and BE indicaotors 

  

Public 
Transport 
Accessibility  

Pop 
density 

Job 
density 

Bike 
lane 
density 

Labour 
pool 
density 

Intersection 
density 

Road 
density 

Built up 
area 
density 

Public 
Transport 
Accessibility  1.00               

Pop density 0.35 1.00             

Job density 0.60 0.04 1.00           
Bike lane 
density -0.30 0.06 -0.21 1.00         

Labour pool 
density 0.37 0.95 0.11 0.07 1.00       

Intersection 
density 0.40 0.30 0.57 0.12 0.38 1.00     

Road density 0.41 0.58 0.40 0.18 0.62 0.87 1.00   

Built up area 
density 0.37 0.49 0.49 -0.06 0.55 0.40 0.37 1.00 
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APPENDIX E 

 
 

Figure A1: Public transport accessibility (STEM zones) AM peak 
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APPENDIX F 

 
 

Figure A2: Public transport accessibility (STEM zones) PM peak 
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APPENDIX G 

 
 

Figure A3: Car accessibility (STEM zones) AM peak 
 

Final Report - Activity Centre Accessibility Page | 50 
 
 



APPENDIX H 

 
 

Figure A4: Car accessibility (STEM zones) PM peak 
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APPENDIX I 

 
 

Figure A5: Public transport accessibility (STEM zones) AM peak relative to Perth CBD 
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APPENDIX J 

 
 

Figure A6: Public transport accessibility (STEM zones) PM peak relative to Perth CBD 
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APPENDIX K 

 
 

Figure A7: Car accessibility (STEM zones) AM peak relative to CBD 
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APPENDIX L 

 
 

Figure A8: Car accessibility (STEM zones) PM peak relative to Perth CBD 
 

Final Report - Activity Centre Accessibility Page | 55 
 
 



APPENDIX M 

 
 

Figure A9: Average travel time by Public Transport (STEM zones) AM peak 
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APPENDIX N 

 
 

Figure A10: Average travel time by Public Transport (STEM zones) PM peak 
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APPENDIX O 

 
 

Figure A11: Average travel time by Car (STEM zones) AM peak 
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APPENDIX P 

 
 

Figure A12: Average travel time Public transport (STEM zones) AM peak 
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