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Executive Summary 

Introduction 

The provision of transport services and infrastructure to access employment, education, medical 

appointments, shopping and social opportunities, is integral to enabling members of the community 

to meet their social and economic needs. Access to a wide range of opportunities contributes to 

economic growth and promotes wellbeing. Transport is an essential service to help meet 

government objectives around community access, enhancing social connectivity and addressing 

social exclusion and isolation. Transport disadvantage (TD) is a complex multidimensional 

concept, relating to deficiencies in transport choice and flexibility available to different population 

groups at various times, for various purposes.  

As a first step to addressing TD, there is a need for policymakers to gain a deeper understanding 

of the local occurrence of TD in relation to its extent, spatial distribution and characteristics. This 

is required to ascertain the nature of the problem and inform the development of possible solutions 

to address it. 

In this project, a TD risk score was developed to measure the relative level of risk of TD for different 

locations across Greater Perth, on the basis of accessibility and the proportion of at-risk population 

groups. While previous attempts at measuring TD focused on either accessibility or social 

disadvantage measures, the novel approach developed and adopted for the purposes of this 

research used a combination of accessibility and at-risk population proportions, normalised for 

comparative purposes, useful for identifying target locations for further detailed analysis to inform 

policy initiatives to reduce TD risk. 

Aim and objectives 

The project aimed to enhance the understanding of TD through developing a score to measure 

and compare the relative risk of TD across locations in Greater Perth. The objectives were to: 

• Develop and apply an indicator framework comprising the most appropriate measures of 

TD risk; 

• Identify, characterise, compare and map the risk of TD across Greater Perth; and  

• Recommend opportunities for action by the government and other key service providers. 

Definition and key elements of TD 

The definition of TD for the purposes of this project, compiled from the literature review, is as 

follows: 

Transport disadvantage is the relative difficulty experienced by at-risk population groups, 

in accessing opportunities necessary for social and economic participation, due to limited 

travel choices, contributing to social exclusion, poor wellbeing, social disadvantage and 

transport inequity. 



Identifying opportunities to address transport disadvantage in Perth 

 

Page 4 

 

Guided by the definition and literature review findings, the interrelated elements of population 

groups, participation opportunities, the transport system and equity outcomes were used as the 

basic structuring elements of a conceptual framework of TD, developed for the project to guide the 

analysis of TD risk. 

 

Conceptual framework 

In converting the key elements of TD from the literature review into a TD risk score, the key 

elements of the transport system and participation opportunities were incorporated into an 

accessibility measure while the key element of population group was incorporated via a population 

weighting. Accessibility was weighted by population to derive an overall TD risk score.  

In the conceptual framework, these broad score components were disaggregated to enable a more 

nuanced understanding of TD risk. Accessibility was calculated for each spatial region (SA2) as 

the extent of opportunities (number of employment or floor area) reachable by mode within a 

specified time threshold, normalised for comparison purposes. Population weightings were 

calculated for each specific (at-risk) population group of interest, as the number of people or 

households in a specific location (SA2) as a proportion of the total number of people or households 

in Greater Perth. The variation in SA2s in relation to size, population and number of opportunities, 

influenced the results, particularly in the large, more sparsely populated, outer SA2s.  

At-risk population groups, selected on the basis of the literature review and local stakeholder 

inputs, were: 

• Young children (aged 11 and younger) 

• Youth (aged between 12 and 25) 

• Elderly persons (aged 65 and older) 

• Students (full-time TAFE and tertiary students) 

• Aboriginal and/or Torres Strait Islander people 

• Low-income households 

• Single parent households 

• People with disability  

• Households with eight or more persons (i.e. 8+ persons households) 

• People with poor English proficiency. 

Normalised accessibility scores were weighted by population and further normalised to obtain an 

individual TD risk score for each combination of opportunity, mode and at-risk population group. 

These were then aggregated and averaged for different selections, depending on the perspective 

of interest. 

Key findings and recommendations 

In this project, a TD risk score was developed to measure the relative level of risk of TD for different 

locations across Greater Perth, on the basis of accessibility and proportion of at-risk population. 

While previous attempts at measuring TD focussed on either accessibility or social disadvantage 

measures, the novel approach developed and adopted for the purposes of this research used a 

combination of accessibility and at-risk population proportions, normalised for comparative 

purposes, useful for identifying target locations for further detailed analysis to inform policy 

initiatives to reduce TD risk. 
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Key findings should be considered within the following context: 

• A higher TD risk score does not represent high levels of transport disadvantage, instead, 
it indicates locations where access to transport combined with population characteristics 
increase the risk of TD exposure. 

• The risk calculated is relative, it does not imply ‘good’ or ‘bad’ access in absolute terms, 
but rather the comparative level of access to participation opportunities by different modes 
depending on location.  

• The risk score is static in nature and developed based on a combination of 2016 and 2022 
data. It does not reflect potential improvements in transport access, due to substantial 
investment in infrastructure projects across the Principal Shared Path networks, 
METRONET and road network. As such opportunities to reduce the risk of TD in specific 
locations should be contextualised through an understanding of subsequent and planned 
developments.   

At a strategic level, the spatial distribution of overall TD risk across Greater Perth was mapped at 

the SA2 level (Figure E1). Three broad spatial zones of TD risk occurrence were identified, each 

with its own characteristics and unique opportunities for improving TD risk. The inner, middle and 

outer zones refer to three (half) concentric zones with different TD risk profiles, centred around the 

river (Figure E2): 

• Inner zone:  

o Characteristics - low levels of TD risk driven by very high accessibility levels with 

moderate to low proportions of at-risk population groups 

o Opportunities for reducing TD risk - consider the potential for locating at-risk 

population groups in select, highly accessible locations 

• Middle zone:  

o Characteristics - highest TD risk levels driven by high proportions of at-risk 

population groups with moderate to low levels of accessibility 

o Opportunities for reducing TD risk - consider enhancing accessibility by all modes 

to key opportunities, particularly for areas with high proportions of at-risk population 

groups 

• Outer zone:  

o Characteristics - low levels of TD risk driven by low proportions of at-risk population 

groups with low levels of accessibility. 

o Opportunities for reducing TD risk - consider enhancing accessibility, potentially 

using novel, more demand-oriented service models, in relation to locations where 

there may be higher concentrations of at-risk population groups that do not 

necessarily stand out due to the geographically large outer SA2 zones 

Recommendation 1: Use the three broad spatial zones of TD risk occurrence to guide 
strategic actions for reducing TD risk, including: 1.1 Consider the potential for locating at-
risk population groups in select, highly accessible locations in the inner zone, such as in 
and around the Perth CBD. 

1.2 Consider enhancing accessibility by all modes to key opportunities, particularly for areas 
with high proportions of at-risk population groups in the middle zone, such as Balga – 
Mirrabooka and Ellenbrook. 

1.3 Consider enhancing accessibility, potentially using novel, more demand-oriented service 
models, in the outer zone, after undertaking a more refined analysis to identify higher 
concentrations of at-risk population groups that do not necessarily stand out in the current 
analysis due to the geographically large outer SA2 zones. 
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At a more local scale, the score is useful for policymakers to target particular locations for more 

detailed investigation to identify opportunities to improve TD risk. SA2s with a more extreme TD 

risk score and case studies from inner, outer and middle zones of Greater Perth were presented 

in more detail to demonstrate how the results can be used by social and transport services and 

infrastructure providers to target areas for further investigation and action. 

The highest relative scores of TD risk stand out as obvious areas for prioritisation: 

• Overall TD risk 

o All highest scoring SA2s occur in the middle zone, dominated by high proportions 

of at-risk population groups together with moderate to lower levels of accessibility 

o SA2s - Ellenbrook, Butler - Merriwa – Ridgewood, Baldivis, Armadale - Wungong 

– Brookdale, Gosnells 

• Population groups 

o Households with eight or more persons and Aboriginal and/or Torres Strait Islander 

people 

o SA2s - Ellenbrook, Balga – Mirrabooka, Gosnells, Armadale - Wungong - 

Brookdale, Chidlow 

• Accessibility 

o Mode – cycling accessibility - Ellenbrook 

o Opportunities – to health services – Ellenbrook, Gosnells 
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Figure E1: Overall TD risk score (SA2 level, average of all selected at-risk population groups, 

transport modes and opportunity types) 
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Figure E2: Overall TD risk score - marked (SA2 level, average of all selected at-risk population 

groups, transport modes and opportunity types) 
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Recommendation 2: Prioritise the highest TD risk scoring SA2s, for short-term action to reduce 

TD risk, with reference to relative scores for each at-risk population groups, mode score and 

opportunity type in each SA2 (Annexure D): 

2.1 Focus on highest TD risk scoring SA2s: Ellenbrook, Butler - Merriwa – Ridgewood, 
Baldivis, Armadale - Wungong - Brookdale, Gosnells 

2.2 Focus on meeting the particular access needs of households with eight or more persons 
(e.g. Ellenbrook, Gosnells) and Aboriginal and/or Torres Strait Islanders (e.g. Ellenbrook, 
Armadale - Wungong – Brookdale) and in some SA2s, young children (e.g. Baldivis, 
Ellenbrook) 

2.3 Focus on enhancing particular access needs e.g. cycling in Ellenbrook; access to health 
services in Ellenbrook and Gosnells 

Due to the unique interplay between accessibility (by mode, to opportunities) and proportions of 

at-risk population inherent in the TD risk score, it is not only the extreme/outlier SA2s that have the 

potential for improvement. Each location, in its own right, has particular combinations of 

circumstances that may warrant policy attention depending on the particular drivers of the TD risk 

score at that location. It was not possible in this report to provide a detailed analysis of each SA2 

from every perspective. Rather, case studies from the various perspectives of (at-risk) population 

groups and accessibility improvements (mode and opportunity), were provided, to demonstrate 

how the research can be used to prioritise opportunities for more in-depth policy consideration, 

opening the way for interested and affected parties to use the results provided to undertake their 

own analyses, to identify priorities for further investigation to inform policy initiatives in their own 

areas of responsibility.  

Recommendation 3: Recognising that it is not solely the Transport Portfolio’s responsibility to 

address barriers to access participation opportunities, responsible agencies involved in 

addressing TD from various perspectives (at-risk population groups, accessibility improvements 

- mode and opportunity), should use the case studies as examples to further query the 

spreadsheet database from their particular perspectives to identify priorities for further in-depth 

investigation to inform policy initiatives in their area of responsibility, including: 

3.1 Bringing opportunities/services to higher TD risk locations as locating services closer to 
people may be more cost effective than transporting people to services. This could include 
the option of using a hub and spoke model with shared infrastructure such as the Lotteries 
West approach to housing, more cost-effective than opening up new sites for ‘in-reach’ 
services alone. 

3.2 Increasing the opportunities/services footprints for higher TD risk locations.  

3.3 Using local approaches to provide opportunities for cultural and community connection, 
enhancing the potential of increasing the level of social mobility for disadvantaged areas. 

A baseline transport equity analysis has set the scene for monitoring the equitability of 

accessibility outcomes across Perth in the longer term. A particular focus on PT and cycling 

accessibility is needed to improve equity outcomes. Accessibility to employment and health 

services also emerged as priorities for improving transport equity. Further, action should target 

improvements to access for the most inequitably distributed population groups - Aboriginal 

and/or Torres Strait Islander people, young children, single parent households and households 

with eight or more persons. 



Identifying opportunities to address transport disadvantage in Perth 

 

Page 10 

 

Recommendation 4: Enhance equity outcomes for Greater Perth by focussing on improving: 

4.1 PT and cycling accessibility 

4.2 Accessibility to employment and health services 

4.3 Accessibility for the most inequitably distributed population groups - Aboriginal and/or 

Torres Strait Islander people, young children, single parent households and households with 

eight or more persons 

Further, there are a number of recommendations relating to a refinement of the analysis, necessary 

for designing particular policy actions for the range of agencies with a role in reducing TD risk.   

This research serves as a high-level identifier of potential TD risk “hot-spot” areas from the 

perspectives of overall TD risk and its component parts (i.e. at-risk population groups and 

accessibility). It enables the targeting of areas requiring further investigation using more refined 

data collection and analysis on the basis of which to design focussed, integrated, across-

government policy approaches to reduce the risk of TD. Case study examples, used to 

demonstrate how the various TD scores, can be queried from different perspectives, opening the 

way for interested and affected parties to use the results to undertake their own more refined 

analyses to identify priorities for further investigation to inform policy initiatives in their own areas 

of responsibility. 

The level of analysis undertaken for this research is insufficiently detailed to allow for specific 

recommendations regarding practical actions to be undertaken by specific agencies in particular 

places e.g. the Transport Portfolio, Departments of Health, Communities and Planning, Lands and 

Heritage etc. In practice, integrated responses comprising a combination of improved service 

provision would be required. However, this would require a more refined level of analysis to inform 

that process in relation to granularity, extended data sources (quantitative and qualitative), 

modelling and causality. Only once this more refined analysis has been undertaken can targeted 

and integrated policies be designed to reduce TD risk. 

This research undertook the spatial analysis at SA2 level due to data availability and model 

processing limitations.  

Recommendation 5: It is recommended that the granularity of the analysis be increased to at 
least the SA1 level.  
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Due to data limitations, there were desired elements that could not be incorporated into the 
analysis for this research. Filling the data gap would enhance the analyses by adding more context 
and richness.  

Recommendation 6: It is recommended that additional data sources be incorporated into the 
analysis, in relation to refining the measurement of the key components of TD risk:  

6.1 At-risk population groups (needing access) 

The current research used only ABS data to measure the proportion of at-risk 
populations, with many overlaps between groups, limiting data interpretation. 

Recommendation 6.1: It is recommended that more nuanced qualitative and 
quantitative data about the needs and extent of particular population groups be 
captured in a refined analysis, possibly sourced from more explorative ‘lived 
experience’ interviews and focus groups, including: 

• complex travel needs of particular groups (e.g. cultural needs, specific 
needs that stem from disability and drug and alcohol problems)  

• data about particular population groups, not directly available from 
traditional statistical sources, including: 
o Non-lone households with one private vehicle  
o LGBTIQ+ 
o Working parents. 

6.2 Opportunities (to be accessed) 

The current research used mostly employment numbers as an indicator of the extent of 
opportunities and was limited by the categories of employment data available in the 
source dataset.  

Recommendation 6.2: It is recommended that data sources are more reflective of 
the differing characteristics of opportunity - extent, quality and nature of 
opportunities -  be incorporated into a more refined analysis (e.g. student enrolment 
numbers, whether single or multiple destinations matter, if mode-based thresholds 
differ,  mode differences in terms of utility, identified services gaps, service demand 
levels). 

6.3 Transport system (providing access)  

The accessibility analysis for this research was based on travel time, however, 
connectiveness, safety and other measures of travel quality were excluded due to the 
unavailability of relevant data. 

Recommendation 6.3: It is recommended that transport quality data be 
incorporated into a refined analysis, including: 

• traffic volume, speed and delays for different times of day 

• vehicle emissions and noise 

• the perceived safety of streets and PT stops/stations  

• transport affordability. 
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This research utilised a “sketch” model (ADAPT) for the agile calculation of time-based accessibility 
using readily available network and travel time data, appropriate for initial, indicative, high-level, 
more strategic analysis (although STEM modelling output was used for PV travel time).   

Recommendation 7: It is recommended that the use of more sophisticated models, calibrated 
for the local context be used in a more refined analysis. 

For the current research, simple descriptive analytics was used to provide a high-level 
understanding of the pattern, extent and nature of TD risk across Greater Perth. Aside from broad 
spatial patterns identified from visual observations (maps), the current research is not appropriate 
for use in formulating any causal relationships between component parts or with other factors, 
such as distance from the CBD and relative distance from key transport infrastructure e.g. train 
lines and major PT hubs, or, identifying which may be the dominant or representative factors in 
causing TD risk. Inferential analytics would be required to enable such deductions.   

Recommendation 8: It is recommended that inferential analytics (e.g. spatial regression) be 
undertaken in a refined analysis (together with an increase in granularity) to enable causality 
deductions about relationships between factors, testing views, amongst others, that distance 
from CBD, and low income may operate as proxies for TD risk.  If proven, this could simplify 
the number of variables (thus data requirements) included in subsequent iterations of TD risk 
monitoring. 

The current research is neither sufficiently refined, nor contextualised within current agency 

practices, to allow for specific recommendations to various agencies on particular policy actions 

required but a more refined analysis, contextualised within current practice, will enable more 

specific recommendations.    

Recommendation 9: Based on a more refined analysis of at-risk population groups and 

accessibility, contextualised within the “current way of doing things” across responsible 

agencies, provide specific recommendations to specific agencies of specific actions necessary 

to reduce TD risk, including: 

9.1 Matching appropriate policy options with locations/population groups that could 
benefit from the types of responses highlighted in the literature review e.g. community 
transport, Demand Responsive Transport, flexible PT, and innovative technology to 
improve access for people with a disability. 

9.2 In developing appropriate policy responses, accommodating the finding from the 
literature review that different population groups face different difficulties when 
travelling, even if they reside in the same neighbourhood, through refined research to 
understand the heterogeneity of needs at the SA1 or suburb level. 

This research established a strategic baseline of TD risk. For any ongoing value to policy, it can 
be used as a monitoring tool to evaluate the impact of policy action to reduce TD risk. 

Recommendation 10: Establish a process to continue to monitor the progress made in reducing 
TD risk and increasing transport equity. 
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While Recommendation 9 calls for contextualising this research within the broader current 
practices of relevant agencies, any further refinement and/or application of the research needs to 
be cognisant of the final report of the Royal Commission into Violence, Abuse, Neglect and 
Exploitation of People with Disability, published on 29 September 2023. 

Recommendation 11: Any further refinement or application of this research in practice should 
be cognisant of the relevant findings of the Royal Commission, including: 

11.1 A greater focus on People living with disability (PwD) as a population group of interest, 
including the likelihood of a National Disability Commissioner that will further drive this focus, 
particularly on the human rights of people with disability. 

11.2 While transport is not a specific focus for the Royal Commission, themes relate to the work 
of the Transport Portfolio with the general message being that existing mainstream systems 
need to be able to respond to people’s needs. For example, young people should have their 
needs met while in the education system rather than having to go outside to seek private 
services. Where possible, people living with disability should be able to access transport and 
not require funding for standalone services. 

11.3 A greater requirement to co-design with groups of interest and understand lived 
experience, supporting recommendations to conduct qualitative research. 
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1. Introduction 

1.1. Report purpose and outline 

This report provides an overview of the research project entitled “Identifying opportunities to 
address transport disadvantage in Perth” (the project). Commencing with an Executive Summary, 
the report comprises a summary of the aim and objectives, literature review highlights, 
methodology, findings and discussion, and conclusion. It is accompanied by several annexures, 
which provide further details of particular aspects of the research referred to in the report: 

• Annexure A: Literature review 

• Annexure B: TD risk score methodology 

• Annexure C: Transport equity methodology details 

• Annexure D: Table of results and guide 

• Annexure E: Maps and tables per population group 

1.2. Research needs 

The provision of transport services and infrastructure to access employment, education, medical 
appointments, shopping and social opportunities is integral to enabling members of the community 
to meet their social and economic needs and thrive. Access to a wide range of opportunities 
contributes to economic growth and promotes wellbeing. Transport is essential to help meet 
government objectives around community access, enhancing social connectivity and addressing 
social exclusion and isolation. Transport disadvantage (TD) is a complex, multidimensional 
concept relating to deficiencies in the level of transport choice and flexibility available to different 
population groups, at various times, in various locations and for various purposes.  

As a first step to addressing TD, there is a need for policymakers to gain a deeper understanding 
of the local occurrence of TD in relation to its extent, spatial distribution and characteristics. This 
is required to ascertain the nature of the problem and inform the development of possible solutions 
to address it. Using locally relevant indicators of TD, this project aimed to unpack the various 
elements of TD as applicable in Greater Perth, developing a relative measure of TD to inform 
policymakers of opportunities to improve TD.  

1.3. Aim and objectives 

The project aimed to enhance the understanding TD risk through developing a score to measure 
and compare the relative risk of TD across locations in Greater Perth. The objectives were to: 

• Develop and apply an indicator framework comprising the most appropriate measures of 
TD risk; 

• Identify, characterise, compare and map the risk of TD across Greater Perth; and  

• Recommend opportunities for action by the government and other key service providers. 
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2. Definition and key elements of TD 

2.1. Literature review 

The literature review focussed on how TD has been defined and conceptualised in the academic, 

policy and practice literature from around the world. It identified contributing factors, including 

transport systems providing access, population groups needing access, opportunities necessary 

to be accessed and outcomes of TD. The review informed the development of a definition of TD 

for the purposes of the project and a conceptual framework to guide the analysis of TD risk for 

Greater Perth. The complete literature review is included in Annexure A with the key findings 

relevant to the conceptual framework, highlighted in this section.  

2.1.1. Accessibility 

There is consensus that TD is related to lack of access, although there are differences in how 

accessibility is defined and the types of participation opportunities that need to be accessible. A 

substantial amount of literature is focused on travel time accessibility in relation to TD (Pyrialakou 

et al., 2016; Costa et al., 2021; Qian & Jaller, 2021). Ahern et al. (2016) and Zhao and Cao (2020) 

have found that peripheral suburbs suffer from deprivation due to poor transport services. TD has 

also been associated with indicators relating to travel quality, such as exposure to higher traffic 

volumes (Rachele et al., 2017), poor street amenities, transport services and poor walking 

infrastructure (Ma et al., 2018) and higher emissions (Kamruzzaman et al., 2015). 

2.1.2. Population groups 

Different population groups face different difficulties when travelling, even if they reside in the same 

neighbourhood (Dixit et al., 2021). There is a strong relationship suggested in the literature 

between the at-risk population groups that are particularly relevant in the context of TD and ‘socially 

disadvantaged’ groups, more generally (Carroll et al. (2021). Demographic factors such as age 

group and household size, structure and composition were found to be highly related to TD. Age 

and gender groups studied in relation to TD risk include children (Hine & Kamruzzaman, 2020; 

Pyrialakou et al., 2016), the elderly (Engels & Liu, 2011a; Hine & Kamruzzaman, 2020; Pyrialakou 

et al., 2016), working-aged people (Delbosc & Currie, 2011a) and women (Hine & Kamruzzaman, 

2020). Some of these groups may also have physical difficulties with access (e.g. the elderly), but 

there is also a body of literature relating specifically to people with disability (Delbosc & Currie, 

2011a; Hine & Kamruzzaman, 2020; Pyrialakou et al., 2016; Rosier & Mcdonald, 2011).  

Household structural characteristics linked to TD included single parents (Delbosc & Currie, 2011a; 

Pyrialakou et al., 2016) and families with young children (Rosier & Mcdonald, 2011). Economic 

factors raised in relation to TD include low-income persons/households (Hine & Kamruzzaman, 

2020; Pyrialakou et al., 2016), the unemployed (Delbosc & Currie, 2011a; Pyrialakou et al., 2016), 

no or low vehicle owning households (Delbosc & Currie, 2011a; Hine & Kamruzzaman, 2020; 

Pyrialakou et al., 2016) and those living in public housing (Hine & Kamruzzaman, 2020). 

Indigenous Australians were also found to be at higher risk of TD (Rosier & Mcdonald, 2011). 
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2.1.3. Participation opportunities 

Much of the literature relating to the kinds of opportunities which are important to be able to access, 

relates to the closely aligned topic of social exclusion. Social exclusion can result from difficulties 

in accessing essential participation opportunities (Bocarejo & Oviedo, 2012; Stanley et al., 2011) 

and refers to the inability of an individual or family to fully engage in community activities and social 

life as well as to connect with work, resources, and facilities (Hine & Kamruzzaman, 2020; 

Schwanen et al., 2015). Neighbourhoods with higher densities, a variety of land uses, convenient 

access to amenities and services, and walkable infrastructure reduce social exclusion and TD (Ma 

et al., 2018). As a result of social exclusion, lower participation levels, decreased accessibility, and 

reduced autonomy will affect all aspects of life – economic, political, social, cultural and health 

(Schwanen et al., 2015). The particular opportunities identified as important to be able to access 

include jobs, shops, hospitals and education (Church et al., 2000; Schonfelder & Axhausen, 2003; 

Dodson et al., 2006), expanded on in a quote from the Department of Transport and Main Roads, 

Queensland (2020): 

“Accessible and inclusive transport allows everyone to participate in our community 
through access to employment, health, education, recreation, and culture... All 
Queenslanders, irrespective of where they live and work, can expect to have appropriate 
transport choices and fair access to the transport system… Accessible and inclusive 
transport is critical to breaking down barriers to accessing employment, health, education 
recreations, community, and culture.”  

2.1.4. Transport equity outcomes 

Transport equity is frequently studied alongside TD. Equity is a multidisciplinary concept and can 

be applied in the context of transport planning to assess the equitable distribution of benefits 

(Welch & Mishra, 2013). In this context, it relates to how transport services are distributed in 

relation to people's homes and workplaces (Welch & Mishra, 2013). The level of accessibility tends 

to differ between population groups (Costa et al., 2021).  

Transport equity measures, such as the Gini coefficient, can be used to assess the distribution of 

accessibility. For instance, Sun and Zacharias (2020) measured the accessibility disparity between 

public transport (PT) and private vehicles (PV) using an accessibility equity index. The Gini 

coefficient (or Gini index) is a commonly used index representing equity, which ranges from 0 

(perfectly equitable distribution) to 1 (inequitable distribution) (Litman, 2022b). For instance, it has 

been used to assess transport infrastructure and system provision inequalities (Dixit et al., 2021; 

Ricciardi et al., 2015). According to a Perth study on the equitable distribution of PT for three 

population groups (elderly people, low-income families, and no-car households), it was found that 

the elderly had the most inequitable distribution (for PT) relative to other groups (Ricciardi et al., 

2015).  
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2.2. Definition and key elements 

The definition of TD for the purposes of this project, compiled from the literature review, is as 

follows: 

Transport disadvantage is the relative difficulty experienced by at-risk population groups, 

in accessing opportunities necessary for social and economic participation, due to limited 

travel choices, contributing to social exclusion, poor wellbeing, social disadvantage and 

transport inequity. 

Guided by the definition and literature review findings, the interrelated elements of population 

groups, participation opportunities, the transport system and equity outcomes were used as the 

basic structuring elements of a conceptual framework of TD, developed for the project to guide the 

analysis of TD risk (Figure 1). 

 

Figure 1 Key elements of TD 

 

The identified key elements are: 

• Three overarching elements: 

o Transport system provides accessibility via different modes of travel, supply of 

roads, active travel (AT) infrastructure and mobility services and travel quality 

such as exposure to emissions and amenity provisions. 

o Certain at-risk population groups were found to be particularly relevant to TD. 

o Participation opportunities include places for employment, shopping, 

education, health services and social, cultural and recreational activities.  

• Two aspects relating to TD outcomes: 

o Social exclusion, poor wellbeing and social disadvantage are associated 

with poor accessibility to participation opportunities (not measured as part of this 

project). 

o Transport (in)equity results from inequitable distribution of accessibility. 
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3. Methodology 

3.1. Conceptual framework  

In converting the key elements of TD, derived from the literature review, into a TD risk score, the 

key elements of transport mode and participation opportunities were incorporated into an 

accessibility measure, while the key element of at-risk population groups was incorporated via 

population weighting. Accessibility is weighted by population to derive a TD risk score (Figure 2).  

 

Figure 2: TD risk score comprising accessibility weighted by population 

In the conceptual framework, these broad TD risk score components were further disaggregated 

to enable a more nuanced understanding of TD risk (Figure 3). Accessibility was calculated for 

each spatial region (SA2) as the extent of opportunities (number of jobs supported or lot size for 

social, cultural and recreational (SCR) locations) reachable by mode, within a specified time 

threshold, normalised for comparison purposes. Population weightings were calculated for each 

specific at-risk population group, as the number of people or households in a specific SA2, as a 

proportion of the total number of people or households in Greater Perth. Normalised accessibility 

scores were weighted by population and again normalised to obtain an individual TD risk score for 

each combination of opportunity, mode and population group of interest. Individual TD risk scores 

were aggregated and averaged for different selections, depending on the perspective of interest. 
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Figure 3 Conceptual framework for calculating the TD risk score 

The methodology is addressed in more detail in the TD Score Methodology report (Annexure B). 

Each component of the methodology is summarised next.  

3.2. Accessibility analysis 

The overarching principle across the entire analysis was to use the most recent data possible. The 
accessibility analysis was undertaken by calculating the extent of opportunities that can be reached 
within a specified time threshold (i.e. travel time) by selected modes from each SA2 in Greater 
Perth. Based on the cumulative opportunity accessibility approach, which quantifies the degree of 
accessibility to multiple destination types (opportunities) (Siddiq & Taylor, 2021; Sun et al., 2017). 
PATREC’s Automatic Dynamic Accessibility Planning Tool (ADAPT) was used to calculate 
accessibility. ADAPT utilised the latest available OpenTripPlanner engine (OpenTripPlanner, 
2020), with Transperth GTFS-formatted service data and OpenStreetMap network data for 
transport network optimal routing and travel time and distance estimation. Zone-to-zone travel 
times from the Department of Transport (WA)’s Strategic Transport Evaluation Model (STEM) were 
utilised for the analysis of PV accessibility, which includes the effects of congestion between 900 
modelled STEM regions (STEM 2016 base year, projected to 2021). Congestion for PT was 
incorporated using timetabling data (August 2022). Accessibility was estimated for the morning 
peak period.  

Opportunities were identified using data from the Land Use and Employment Survey (LUES), 

collected between 2015 and 2017, by the Department of Planning, Lands and Heritage (WA). The 

dataset provided the number of jobs and lot size within each Australian Statistical Geography 

Standard (ASGS) Mesh Block (2016 edition) in Greater Perth for each Western Australia Standard 

Land Use Code (WASLUC). The WASLUC was grouped for different land uses corresponding with 

the following opportunity types: 

• Employment – the number of people employed (i.e. jobs) at all locations 

• Shops – places for shopping and hospitality (e.g. shopping centres and restaurants) 

• Education – places for education and training, and childcare centres 

• Health services – places for health services (e.g. General Practitioners and hospitals) 

• SCR locations – places for social, cultural and recreational (SCR) activities (e.g. parks, 

sports centres and religious venues). 
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The accessibility analysis measured the number of opportunities reachable by different modes 

within 30 minutes (PV, cycling and walking). In the case of PT, a 60-minute time threshold was 

applied. These thresholds were selected on the basis of literature findings applied in the Greater 

Perth spatial context. While there are many travel time objectives proposed (e.g. 20-minute city), 

30 minutes is commonly used in practice for determining PV accessibility (Levinson, 2019, p. 12), 

valid in Greater Perth as the average PV commute time (BITRE, 2016a, 2016b p. 53, 60). For PT, 

twice that of PV was used, as suggested by Liao et al. (2020), valid for use in Greater Perth 

according to Infrastructure Australia (2018, p. 32) “the vast majority of Perth’s population enjoy 

journey times of 60 minutes or less to Perth CBD”. While active travellers in Australia commute on 

average for 17 minutes (BITRE (2016b), supported by Levinson (2019, p. 12), due to the large 

outer SA2 region size1, a 30-minute threshold was found to be more appropriate for use in Greater 

Perth. 

Accessibility analysis outputs were normalised between 0 (high accessibility) and 1 (low 

accessibility). To reduce the skewing effect of outliers, the 5th percentile and 95th percentile values 

were used for 0 and 1, rather than the minimum (0th percentile) and maximum (100th percentile) 

values. For instance, the accessibility of Perth City is significantly higher than any other region, 

falling below the 5th percentile thus achieving a normalised value of less than 0. The counter-

intuitive direction of normalisation for accessibility was necessary to correspond with the direction 

of population weighting scoring, so that they both move in the same direction when combined into 

the TD risk score, with higher TD risk scores associated with high proportions of at-risk population 

groups and low accessibility – both of which are posited to contribute towards TD risk. 

3.3. Population weighting 

A set of potentially at-risk population groups were selected for analysis, based on the literature 

review and local stakeholder inputs: 

• Young children (aged 11 and younger) 

• Youth (aged between 12 and 25) 

• Elderly persons (aged 65 and older) 

• Students (full-time TAFE and tertiary students) 

• Aboriginal and/or Torres Strait Islander people 

• Low-income households2 

• Single parent households 

• People with disability  

• Households with eight or more persons (i.e. 8+ persons households) 

• People with poor English proficiency. 

 

1 SA2s vary in size and population size (see https://www.abs.gov.au/statistics/standards/australian-
statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-structure-and-greater-capital-city-
statistical-areas/statistical-area-level-2 for more information.) 
2 ABS’s definition of low-income households is incorporated (i.e. those with incomes in the 3rd to 20th 
percentiles of equivalised disposable household income). 

https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-structure-and-greater-capital-city-statistical-areas/statistical-area-level-2%20for
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-structure-and-greater-capital-city-statistical-areas/statistical-area-level-2%20for
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-structure-and-greater-capital-city-statistical-areas/statistical-area-level-2%20for
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Population weightings were calculated for each specific at-risk population group as the number of 
people or households in a specific location (SA2), as a proportion of the total number of people or 
households in Greater Perth. Data for the groups were sourced using the Australian Bureau of 
Statistics (ABS) TableBuilder from the 2016 Census of Population and Housing (ABS, 2016), since 
the later 2021 Census was not fully available at the time of the analysis, at least making it 
consistent with the dates of the LUES data. 

The population weightings were calculated for each population group separately, which ensures 

that all population groups are accounted for equally, regardless of the size of the representation of 

each population group compared to other population groups. In interpreting the data, each group 

should be considered independently of the others; for example, persons may appear in both the 

‘youth’ and ‘students’ groups and as such, the number of people in both groups cannot be summed. 

Normalised accessibility scores were weighted by population and again normalised to obtain a TD 

risk score for each combination of opportunity, mode and population group. Individual TD risk 

scores were aggregated and averaged for different selections for comparison purposes. In this 

process, only selected combinations of population group, mode(s) and opportunity type(s) of 

particular relevance (i.e. key and vital) were presumed, on the basis of the literature review and 

stakeholder views (Table 1). Based on each combination of mode and opportunity for each 

population group, relevant normalised population weighted accessibility values were aggregated.  

The normalised weighted accessibility values (i.e. TD risk scores) were represented as scores 

between zero to one where zero represents the lowest risk of TD and one represents the highest 

risk of TD risk. Individual TD risk scores were then averaged to aid interpretations. Outliers such 

as Ellenbrook (above the 95th percentile) and Perth City (below the 5th percentile) were shown as 

scores below zero (i.e. extremely low TD risk) or above one (i.e. extremely high TD risk). 

Table 1: Locally relevant combinations of mode and opportunity for each population group included 
in the TD risk scoring 

Population group Mode  Opportunities 

People with disability • PV 

• PT 

• All 

Young children and youth • All • Education 

• SCR 

Elderly people • All • Shops 

• Health  

• SCR 

Students  • All • Education 

Low-income households • All • Employment 

Single parent households • All • Employment  

• Education 

• SCR 

Aboriginal and/or Torres Strait Islander people 
8+ persons households 
People with poor English proficiency 

• All • All 
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3.4. Transport equity analysis 

Transport equity analysis assesses the extent of equitable distribution of benefits (Welch & Mishra, 

2013). In the context of the project, the distribution of accessibility (i.e. the number of opportunities 

that can be accessed) was assessed across the regions (SA2) that constitute Greater Perth. To 

numerically assess transport equity, the Gini coefficient was used, which is a single, simple 

mathematical metric to represent the overall degree of inequity (Delbosc & Currie, 2011b) across 

the whole analysis area (i.e. Greater Perth). The Gini coefficient varies between a value of 0 

(representing perfect equity) and 1 (representing maximum inequity). It can be visually represented 

as a Lorenz curve. 

Accessibility is modelled as the vertical variable (i.e. the Y-axis), while various population groups 

are modelled as the horizontal variable (i.e. the X-axis). The variables analysed in the equity 

analysis and the Gini coefficient calculation are provided in Annexure C. As accessibility differs 

between different destination types and modes, the Gini coefficient was calculated for each 

destination type and each mode separately. As each output is expressed as a coefficient value, all 

are comparable across all modes, location types and population groups. 
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4. Results and discussion 

4.1. Presentation of results 

The high-level results are reported in tabular format in Annexure D, with maps and additional tables 

of top and bottom ranking SA2s for each at-risk population group provided in Annexure E. In this 

section, selected key results are presented, commencing with the overall TD risk score and its 

spatial pattern of occurrence across Greater Perth. This spatial pattern is discussed in relation to 

the interplay between the two key components of the TD risk score – accessibility and the 

proportion of at-risk population groups. Results for SA2s with the most extreme TD risk scores (top 

and bottom five regions) are then presented and discussed, from a more disaggregated 

perspective, by considering the specific population groups, modes and opportunities contributing 

to the score at particular locations. Finally, selected case studies are presented to demonstrate 

how the results can be interrogated from the perspectives of location, mode and/or opportunities 

to prioritise areas for further investigation to guide the prioritisation of policy initiatives from various 

perspectives. 

4.2. Understanding the table of results 

The results of the TD risk analysis are presented in spreadsheet format separately to this report, 

but are also included in tabular form for reference purposes as Annexure D. This table is pivotal to 

maximising the value of this research for policymakers. It is only possible to present selected 

results here as examples to demonstrate the kinds of data exploration possible. Potential users of 

the data can further analyse the data depending on specific areas of interest and need, i.e. 

particular population groups and/or mode-opportunity combinations. 

The table contains, for each SA2 (related to a particular suburb/s), column A): 

• TD risk scores, averaged for each at-risk population group, mode and opportunity type: 

o Average TD risk score for each at-risk population group – columns B – K 

o Average TD risk score for each mode – columns L – O 

o Average TD risk score for each opportunity type – columns P – T 

• Overall TD risk score – averaged across all at-risk population groups, modes and 

opportunity types - column U  

• Normalised accessibility score – column V (not a TD risk score) 

• Population weighting – column W (not a TD risk score) – at-risk population/households 

as a proportion of the Greater Perth total. 

In the table, results include only the selected, locally relevant combinations of population group, 

mode and opportunity type, as per Table 1. To further assist with interpretation, Annexure D 

prefaces the table with a guide to the content of each column in line with Table 1 combinations. 
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4.3. Interpreting the results  

In using the data, a number of qualifications must be considered: 

• TD risk scores were developed as a comparative indicator of the risk of TD between 

locations, modes and opportunity types and do not reflect absolute risk levels. There were 

no thresholds introduced as a means of differentiating “disadvantaged” from “advantaged” 

areas. Rather, scores were normalised generally between 0 and 1 as a continuum of 

relative risk of disadvantage, useful to prioritise areas for further investigation. Once 

priorities have been determined in this comparative way, a detailed analysis of particular 

locations needs to follow, before specific policies are designed. 

• The TD risk score does not account for choices made by individuals in location decisions. 

The assumption made is that all individuals in any of the at-risk population groups want 

better access to selected opportunities via a selection of modes, not accounting for the 

possibility that individuals self-select to locate in less accessible areas for other reasons, 

e.g. for a tree change. Further, the assumption is that the particular opportunity is relevant 

for all individuals in the group, although, for example, not all elderly people are necessarily 

concerned about health access. 

• While the normalisation process was necessary to enable 1) the combination of different 

measures (numbers of people/households, population proportions, employment numbers, 

lot sizes) into a single indicator and 2) a relative comparison of TD risk across areas, modes 

and opportunities, it obscures some important differences between variables. Variables 

with different distributions are “forced” into a comparative 0-1 score, the importance and 

frequency of access to different opportunities are not accounted for, e.g. jobs need to be 

accessed more frequently than health services yet in the scoring, both are treated equally. 

• At-risk population groups are not mutually exclusive. Individuals are likely to belong to more 

than one population group (e.g. elderly people with disability). On one hand, this could 

overstate the population weighting, contributing to a higher overall TD risk score. On the 

other hand, it might also have consequent benefits in improved access for other cohorts 

needing to satisfy other travel requirements (co-benefits), in delivering responses suited to 

specific cohorts and their needs, 

• While the best available data was used to generate the TD risk scores, it was limited in 

extent and detail. Data for measuring transport quality, certain at-risk population groups 

and the extent of opportunities was limited and reduced the depth and scope of the 

analysis. 

• The risk score is static in nature, developed based on a combination of 2016 and 2022 

data. It does not reflect potential improvements in transport access, due to substantial 

investment in infrastructure projects across the Principal Shared Path networks, 

METRONET and road network. For example, Transperth service data used for the 

accessibility analysis was for a short period commencing 4 August 2022; as such, it does 

not include the effects of major METRONET infrastructure projects such as the 

Forrestfield-Airport Link (opened 9 October 2022) and forthcoming projects still under 

construction such as the Morley-Ellenbrook Line or Yanchep Rail Extension (estimated to 

open in 2024). 
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4.4. Overall TD risk score 

The average of the overall TD risk score across all SA2s in Greater Perth is 0.4, which means in 

relation to the normalised scale of between 0 and 1, that overall TD risk in Greater Perth trends 

towards the less disadvantaged end of the spectrum, but only just. There is, however, significant 

variation across SA2s, with a number of outliers (also normalised) on each end of the spectrum 

(Figure 4). Ellenbrook and Perth City are the most extreme cases with respectively the highest 

score (most risk of TD) and lowest score (least risk of TD). About 60 SA2s (i.e. 40% of the total) 

scored below the Greater Perth average (Figure 4, green X on orange line). SA2s scoring around 

1 (high risk of TD) include Thornlie (0.99) and Huntingdale - Southern River (1.01), with low scores 

around 0 (low risk of TD) occurring in the SA2s of Carabooda – Pinjar (-0.01), Mount Hawthorn - 

Leederville (-0.01) and Mount Lawley – Inglewood (0.02). SA2s scoring around the Greater Perth 

average include Kingsley (0.37), Innaloo - Doubleview (0.39) and Yanchep (0.43). Although having 

similar scores, these SA2s are geographically in very diverse locations across Greater Perth as a 

result of the interplay between the two key components of the TD risk score – accessibility and 

proportion of at-risk population groups. 

 

Figure 4 Distribution of TD risk scores for each SA2. Only selected SA2 names are included. (The 

orange line represents the cumulative number of SA2s as a proportion of the total number of SA2’s in Greater 
Perth- right axis) 
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4.5. Spatial pattern of TD risk 

The spatial distribution of TD risk across Perth reveals a pattern of broadly three (half) concentric 

zones centred around the river (Figure 5). The inner and outer zones display lower levels of TD 

risk (scores < 0.5), while the middle zone comprises higher TD risk levels (scores > 0.5). From a 

consideration of the two components of the TD risk score (accessibility and proportion of at-risk 

population), it is evident that the lower, inner zone TD risk scores are driven by higher accessibility 

levels (scores < 0.5; Figure 6), with moderate-low proportions of at-risk population groups (scores 

< 1%; Figure 7).  

Although the outer peripheral zone displays very low accessibility levels (scores approaching 1; 

Figure 6), the overall TD risk score is low (scores <0.5), dominated by low proportions of the at-

risk population (scores <0.5%; Figure 7). 

The middle zone, with the highest overall TD risk scores, is dominated by higher proportions of at-

risk population groups (scores > 1%; Figure 7), with moderate/low levels of accessibility (scores > 

0.5; Figure 6). 

In summary (Table 2): 

• Inner zone: low levels of TD risk, driven by very high accessibility levels with moderate to 

low proportions of at-risk population groups. 

• Middle zone: highest TD risk levels, driven by high proportions of at-risk population groups, 

with moderate to low levels of accessibility. 

• Outer zone: low levels of TD risk, driven by low proportions of at-risk population groups, 

with low levels of accessibility. 

Table 2: Summary of inner, middle and outer zone characteristics 

Zone TD risk 
score 

Accessibility Proportion of at-risk 
population 

Inner Low High (low normalised score) Moderate/Low 

Middle High Moderate/Low High 

Outer Low Low accessibility (high normalised scores) Low 



Identifying opportunities to address transport disadvantage in Perth 

 

Page 28 

 

 

Figure 5 Overall TD risk score (SA2 level, average of all selected at-risk population groups, transport 
modes and opportunity types) 
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Figure 6 Normalised accessibility scores 
(by SA2) 

Figure 7 Population weightings (by SA2) 

  

The pattern of accessibility (Figure 6) is broadly consistent with previous studies of accessibility in 

all major Australian cities (Infrastructure Australia, 2019b) and in Perth (Kelobonye et al., 2020; 

Kelobonye et al., 2021), with higher levels of access close to CBDs, decreasing with distance from 

the CBD with lowest levels of accessibility occurring in the urban periphery. The pattern of 

occurrence of at-risk population proportions (Figure 7) is broadly consistent with maps of publicly 

available indices of social disadvantage in Australian cities (Figure 8). The Index of Relative Socio-

economic Advantage and Disadvantage (IRSAD 3 ) is a general socio-economic index that 

summarises a range of information about the economic and social conditions of people and 

households within an area (ABS, 2018). The Dropping off the Edge (DOTE) index, with a focus on 

measuring ‘entrenched disadvantage’, incorporates various indicators including social distress, 

health, community safety, economic, education, lifetime disadvantage and environmental 

indicators (Tanton et al., 2021).  

 

3The IRSAD includes measures of both disadvantage and advantage. Other related Socio Economic 
Indexes for Areas (SEIFA) developed by the ABS that ranks areas in Australia according to relative 
socio-economic advantage and disadvantage, include measures of only disadvantage (IRSD), financial 
aspects (IER) and educational and occupational aspects (IEO) (ABS, 2016). 
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Figure 8 Comparison of the spatial patterns of population weighting (Figure 7) with other indices - 
Index of Relative Socio-economic Advantage and Disadvantage (IRSAD) (ABS, 2018) and 
Dropping off the Edge (DOTE) (Tanton et al., 2021) 

4.6. Areas of extremes 

This section considers the highest and lowest (five) scoring SA2s for risk of TD, occurring in the 

middle and inner zones, respectively. Although not featured in the top or bottom five in terms of 

TD risk score, the outer zone contains the SA2s with the lowest accessibility scores and 

proportions of at-risk population groups. Most of these extreme SA2s are outliers (scoring higher 

than 1 and lower than 0). Contributing factors are investigated in more detail, by delving into 

comparative TD risk scores to highlight the particular at-risk population groups and accessibility 

conditions (various opportunities reachable by various modes) for these SA2s. This more detailed 

understanding of particular SA2s allows policymakers to identify priorities for improving TD risk, 

designed around the contributing factors specific to particular locations. Since these TD risk scores 

are indicative only of relative risk and are not any reflection of absolute accessibility or population 

numbers, once priorities have been determined in this comparative way, a detailed analysis of 

particular locations needs to follow before specific policies are designed. 

4.6.1. Highest TD risk scoring SA2s 

SA2s which scored the highest levels of overall TD risk occurred in the middle concentric zone, 

with Ellenbrook scoring the highest at 1.74, more than four times higher than the Greater Perth 

average of 0.4 (Table 3). Consistent with middle zone areas, this score is dominated by high 

proportions of at-risk populations (Figure 7) together with moderate to lower levels of accessibility 

(Figure 6). Similarly, Butler, Baldivis, Armadale and Gosnells complete the list of the five SA2s with 

the highest scores of TD risk (Table 3).  
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Table 3 Locations with the highest and lowest levels of TD risk 

SA2 TD risk 
score 

Rank 

Ellenbrook (highest level of TD 
risk) 

1.74 1 

Butler - Merriwa - Ridgewood 1.35 2 

Baldivis 1.29 3 

Armadale - Wungong - Brookdale 1.25 4 

Gosnells 1.22 5 

East Victoria Park - Carlisle -0.05 145 

Victoria Park - Lathlain - Burswood -0.09 146 

Subiaco - Shenton Park -0.17 147 

Nedlands - Dalkeith - Crawley -0.42 148 

Perth City (lowest level of TD risk) -2.16 149 

Greater Perth average 0.40 - 

 

In Ellenbrook, the high proportion of the at-risk population is driven by distinctive peaks of high 

proportions of households with eight or more persons, Aboriginal and/or Torres Strait Islanders 

and young children (Figure 9). The second highest TD risk scoring area, Butler – Merriwa – 

Ridgewood, on the other hand, displays a more even spread across a number of at-risk population 

groups, with the marginally highest proportion being households with eight or more persons.  

 

Figure 9 At-risk population group contribution to TD score for highest and lowest TD risk scoring 
SA2s 
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The highest (five) TD risk scoring SA2s (most at-risk of TD), are not amongst the highest scoring 

for accessibility (least accessible), rather scoring more moderate to high accessibility levels of 0.88 

in the case of Butler - Merriwa – Ridgewood and 0.81 for Ellenbrook, higher than the Greater Perth 

average of 0.63 (Table 4). This is in line with the characteristics of middle zone SA2s of high levels 

of TD risk associated with very high proportions of at-risk populations but only moderate to low 

accessibility levels. 

Table 4 Five most and least accessible SA2s 

SA2 Normalised 
accessibility 

Rank 

Two Rocks (least accessible) 1.01 1 

Chidlow 1.00 2 

Gidgegannup 1.00 3 

Dawesville - Bouvard 0.99 4 

Mandurah - East 0.99 5 

East Victoria Park - Carlisle 0.03 145 

Victoria Park - Lathlain - Burswood 0.00 146 

Nedlands - Dalkeith - Crawley -0.13 147 

Subiaco - Shenton Park -0.18 148 

Perth City (most accessible) -1.35 149 

Greater Perth average 0.63 - 

(Butler - Merriwa – Ridgewood)  (0.88)  

(Ellenbrook)  (0.81)  
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4.6.2. Lowest TD risk scoring SA2s 

On the other end of the scale, Perth City, in the inner zone, achieved the lowest score for TD risk 

(-2.16) followed by other inner zone SA2s of East Victoria Park – Carlisle, Victoria Park - Lathlain 

– Burswood and Subiaco - Shenton Park (Table 3). Consistent with inner zone characteristics, low 

levels of TD risk are driven by very high accessibility levels, with the five lowest scoring SA2s for 

TD risk (Table 3) correlating with the five most accessible SA2s (Table 4). In Perth City, high 

accessibility levels are driven by walking and employment, shopping and SCR opportunities 

(Figure 10). In Nedlands, high accessibility is driven by walking and education opportunities.  

 

Figure 10 Mode and opportunity scores (accessibility) for selected lowest scoring (TD risk) SA2s 

While the characteristics of inner zone SA2s can be exemplified by generally moderate to low 

proportions of at-risk population groups (population weighting scores < 1); confoundingly, the two 

lowest scoring SA2s for TD risk, also being the highest scoring SA2s for accessibility, have 

unusually high proportions of at-risk population groups (scores > 1%) (Figure 7; Table 5). In the 

case of Nedlands - Dalkeith – Crawley, the TD score is dominated by the student population, being 

in the vicinity of the University of Western Australia (Figure 9). In Perth City, the TD score is 

dominated by people with poor English proficiency and low-income households (Figure 9). The 

remaining lowest scoring SA2s for TD risk, East Victoria Park - Carlisle, Victoria Park - Lathlain – 

Burswood and Subiaco - Shenton Park, demonstrate moderate to low proportions of at-risk 

population groups (scores < 1%), typical of inner zone SA2s (Figure 7). 

4.6.3. Lowest accessibility, at-risk population proportion SA2s 

While the lowest scoring SA2s for TD risk are located in the inner zone, correlating strongly with 

SA2s of highest accessibility levels, the lowest levels of accessibility (highest normalised 

accessibility scores) occurred in the outer zone (Table 4, Figure 6). Two Rocks, Chidlow, 

Gidgegannup, Dawesville – Bouvard and Mandurah – East, all achieved normalised accessibility 

scores close to 1, indicating the lowest accessibility levels. Although outer zone SA2s did not 

feature in the five lowest TD risk scores, they nevertheless achieved relatively lower TD risk scores 

(< 0.3), less than the Greater Perth average of 0.4 (Table 3). Unlike inner zone SA2s, where low 

TD risk scores are driven predominantly by high levels of accessibility, lower TD risk scores in 

outer zone SA2s are driven rather by having the lowest proportions of at-risk population groups, 

with Two Rocks and Gidgegannup simultaneously appearing in the five least accessible SA2s 

(Table 4) and the lowest proportion of at-risk population SA2s lists (Table 5). 
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Table 5 Locations with the highest and lowest proportions of at-risk population groups 

SA2 Population 
weighting 

Ran
k 

Balga – Mirrabooka (the highest proportion of the at-risk population) 1.89% 1 

Ellenbrook 1.84% 2 

Bentley - Wilson - St James 1.64% 3 

Rivervale - Kewdale - Cloverdale 1.55% 4 

Gosnells 1.49% 5 

Serpentine - Jarrahdale 0.18% 145 

Two Rocks 0.13% 146 

Gidgegannup 0.11% 147 

Jandakot 0.11% 148 

Carabooda – Pinjar (lowest proportion of the at-risk population) 0.04% 149 

Greater Perth average 0.67% - 

(East Victoria Park – Carlisle) 

(Victoria Park - Lathlain – Burswood) 

(Subiaco - Shenton Park) 

(Nedlands – Dalkeith – Crawley) 

(Perth City) 

(0.91%) 

(0.68%) 

(0.71%) 

(1.10%) 

(1.38%) 

(122) 

(86) 

(97) 

(127) 

(140) 

 
4.7. Case studies 

SA2s of extreme TD risk are obvious places to focus on in terms of policy prioritisation, but it is not 

only the extreme SA2s that could necessarily be improved. Each location, in its own right, has 

particular combinations of circumstances which may warrant policy attention. This section provides 

selected examples of other SA2s of interest - those in the 0 to 1 TD risk range (not outliers) - to 

demonstrate how this research can be used to identify policy opportunities in specific places. 

Further, case studies from the perspective of (at-risk) population groups and accessibility 

improvements (mode and opportunity), are provided, to demonstrate how the research can be 

used to prioritise opportunities for more in-depth analysis and policy consideration. 



Identifying opportunities to address transport disadvantage in Perth 

 

Page 35 

 

4.7.1. Place perspective 

4.7.1.1. Outer zone examples 

The selected outer zone SA2s for closer investigation display the generalised characteristics of 

outer zones with lower overall TD risk scores (in these selected SA2s, around the Greater Perth 

average), driven by lower proportions of at-risk population groups (all lower than the Greater Perth 

average) and low accessibility levels (around 1, Greater Perth average – 0.63) (Table 6). 

Drilling down into the detail of most at-risk population groups (Figure 11) in relation to accessibility 

characteristics (mode and opportunity) (Figure 12), as summarised in Table 6, can inform more 

specific policy priorities4:   

• The Vines:  

o Population group:  focus on the needs of households with eight or more persons 

and Aboriginal/Torres Strait Islanders 

o Opportunities: focus on enhancing access to health services and education 

opportunities  

o Mode: focus on enhancing PT and cycling access  

• Yanchep:  

o Population group: focus on the needs of young children 

o Opportunities: focus on enhancing access to SCR opportunities  

o Mode: focus on enhancing PV and cycling access 

• Falcon – Wannanup:  

o Population group focus on the needs of the elderly and low-income population 

groups 

o Opportunities: focus on enhancing access to SCR and health service opportunities 

o Mode:  focus on enhancing PV, PT and cycling access 

• Chidlow 

o Population groups: focus on the needs of Aboriginal/Torres Strait Islanders 

o Opportunities: focus on enhancing access to shopping, health service and 

employment opportunities  

o Mode:  focus on enhancing access by all modes  

 

4 Note: Refer to Table 1 for selected combinations of population group, mode and opportunities included in the TD 

scoring. In interpreting the scores for policy priorities focus areas, average scores for each (group, mode, 
opportunities) need to be considered discretely, with no direct inference possible between aspects e.g. if PT access 
scores low and access to health services scores low, it cannot be directly inferred that PT access to health services 
needs to be enhanced – only that PT access by all relevant groups to all relevant opportunities (Table 1) should 
be enhanced and access to health services by the relevant modes and for the relevant population groups (as per 
Table 1), should be enhanced. 
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Table 6: Selection of outer zone SA2s for closer investigation (opportunity areas, modes and at-
risk population groups requiring attention highlighted in parenthesis)  

SA2 The proportion of at-
risk population groups 

(groups requiring 
attention – Figure 11)  

Accessibility score 
(normalised 0-1, 
1=lowest access 

(modes, opportunities 
requiring attention – 

Figure 12) 

Overall TD risk 
score (normalised 0-
1, 1=highest level of 

TD risk) 

The Vines 0.45% 
(High levels of 
8+persons/households; 
Aboriginal/Torres Strait 
Islanders) 
 

0.93 
(Low levels of access to 
health services; 
education opportunities; 
and PT access) 

0.45 

Yanchep 0.41% 
(High levels of young 
children; 
Aboriginal/Torres Strait 
Islanders)  

0.98 
(Low levels of access to 
SCR opportunities; PV 
and cycling access poor) 

0.43 

Falcon - 
Wannanup 

0.40% 
(High levels of elderly; 
low-income households)  

0.98 
(Low levels of access to 
SCR & health 
opportunities; PV access) 

0.43 

Chidlow 0.30% 
(High levels of 
Aboriginal/Torres Strait 
Islanders)  

1.00 
(Low levels of shopping, 
health, employment 
opportunities; no particular 
mode stands out) 

0.31 

Greater 
Perth av. 

0.67% 0.63 0.40 

 

 

Figure 11 Comparative TD risk scores for at-risk population groups in outer zone SA2 case study 
examples  
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Figure 12 Comparative TD risk scores for accessibility (mode and opportunity) for outer zone 
SA2 case study examples 

 

4.7.1.2. Middle zone examples 

Aligning with the general characteristics of the middle zone, the selected middle zone SA2s have 

relatively higher overall TD risk scores driven by high proportions of at-risk population groups and 

moderate to low levels of accessibility (Table 7). 

Understanding the most at-risk population groups (Figure 13) in relation to accessibility 

characteristics (mode and opportunity) (Figure 14), as summarised in Table 7, can inform more 

specific policy priorities:  

• Dianella 

o Population group: focus on the needs of the elderly and people with poor English 

proficiency 

o Opportunities: focus on enhancing access to health services  

o Mode:  focus on enhancing  walking and PT access  

• Rockingham  

o Population group: focus on the needs of people with disability, elderly and low-

income households 

o Opportunities: focus on enhancing access to health service opportunities  

o Mode: focus on enhancing PT and PV access 
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Table 7: Selection of middle zone SA2s for closer investigation (opportunity areas, modes and at-
risk population groups requiring attention highlighted in parenthesis) 

SA2 Proportion of at-risk 
population groups 
(groups requiring 

attention – Figure 13) 

Accessibility score 
(normalised 0-1, 
1=lowest access) 

(modes, 
opportunities 

requiring attention 
– Figure 14) 

Overall TD risk 
score (normalised 

0-1, 1=highest level 
of TD risk) 

Dianella 1.41% 
(High levels of people 
with poor English 
proficiency; Elderly) 

0.33 
(Poor access to 
health services; poor 
walking, PT access;  
good cycling access) 

0.50 

Rockingham 0.81% 
(High levels of people 
with disability, elderly, 
low-income)  

0.75 
(Lower levels of PT, 
PV access and 
health services 
access) 

0.72 

Greater Perth av. 0.67% 0.63 0.40 

 

 

Figure 13 Comparative TD risk scores for at-risk population groups in middle zone SA2 case 
study examples 
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Figure 14 Comparative TD risk scores for accessibility (mode and opportunity) in middle zone 
SA2 case study examples 

4.7.1.3. Inner zone examples 

Aligning with the general characteristics of the inner zone, the selected inner zone SA2s have 

relatively lower overall TD risk scores (around the Greater Perth average in these specific cases) 

driven by higher levels of accessibility and moderate to low proportions of at-risk population groups 

(Table 8). 

Understanding the most at-risk population groups (Figure 15) in relation to accessibility 

characteristics (mode and opportunity) (Figure 16), as summarised in Table 8, can inform more 

specific policy priorities:  

• Fremantle – South: 

o Population group: focus on the needs of low-income households and elderly 

o Opportunities: focus on enhancing access to shopping and employment 

opportunities 

o Mode: focus on enhancing PV and cycling access 

•  Karrinyup - Gwelup - Carine: 

o Population group: focus on the needs of elderly and young children 

o Opportunities: focus on enhancing access to SCR and health service opportunities 

o Mode: focus on enhancing PT, cycling and walking access 
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Table 8: Selection of inner zone SA2s for closer investigation (opportunity areas, modes and at-
risk population groups requiring attention highlighted in parenthesis) 

SA2 Proportion of at-risk 
population groups 
(groups requiring 

attention – Figure 15) 
 

Accessibility score 
(normalised 0-1, 
1=lowest access) 

(modes, opportunities 
requiring attention – 

Figure 16) 

Overall TD risk 
score 

(normalised 0-1, 
1=highest level 

of TD risk) 

Fremantle - South 0.77% 
(Low income; Elderly) 

0.46 
(Poorer cycling, PV 
access; lower levels of 
access to shopping and 
employment) 

0.35 

Karrinyup - 
Gwelup - Carine 

0.78% 
(Elderly; Young 
children; Youth) 

0.64 
(Poor PT, cycling and 
walking access; lower 
levels of access to SCR 
and health services 

0.53 

Greater Perth av. 0.67% 0.63 0.40 

 

 

Figure 15 Comparative TD risk scores for at-risk population groups in inner zone SA2 case study 
examples 
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Figure 16 Comparative TD risk scores for accessibility (mode and opportunity) inner zone SA2 
case study examples 

4.7.2. Population group perspective 

The research can be used to identify priority areas for policy consideration in relation to enhancing 

access for particular at-risk population groups. Those concerned with addressing the specific 

needs of particular groups can identify SA2s with higher levels of TD risk relating to those specific 

groups by looking down the relevant column (Annexure D, columns B-K; Annexure E for maps and 

more detail of the top ten TD risk SA2s for each at-risk population group).  

Using low-income households as an example (Annexure D, column G), the second highest-

ranking SA2 (after Ellenbrook, already discussed) is Butler - Merriwa – Ridgewood, with all ten 

highest ranking SA2s occurring within the middle zone (Annexure E). Interrogating Butler in more 

depth, although it has the highest TD risk ranking for low-income households, it has even higher 

scores for other at-risk population groups including households with eight or more persons and 

single parent households (Figure 17). It has lower accessibility (normalised accessibility score of 

0.88) associated with lower levels of access to SCR locations and employment and for cycling and 

PV modes (Table 9, Figure 18). An integrated policy approach is needed to reduce TD risk in this 

area: 

• Population group: focus on the needs of not only low-income population groups but also 

households with eight or more persons, single parent households, Aboriginal/Torres Strait 

Islander people and young children 

• Opportunities: focus on enhancing access to SCR and employment opportunities 

• Mode: focus on enhancing PV and cycling access 
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Table 9: Details of a high ranking SA2s for low-income households (opportunity areas, modes and 
at-risk population groups requiring attention highlighted in parenthesis) 

SA2 The proportion of at-
risk population 

groups 
(groups requiring 

attention – Figure 17) 
 

Accessibility score 
(normalised 0-1, 
1=lowest access) 

(modes, 
opportunities 

requiring attention 
– Figure 18) 

Overall TD risk 
score (normalised 

0-1, 1=highest level 
of TD risk) 

Butler - Merriwa - 
Ridgewood 

1.30% 
(High levels of 
households with eight 
or more persons, 
single parent 
households, 
Aboriginal/Torres Strait 
Islander people, young 
children) 

0.88 
(Lower levels of 
access: to SRC 
locations and 
employment;  cycling 
and PV access)  
 

1.35 (ranked 2, after 
Ellenbrook) 

Greater Perth av. 0.67% 0.63 0.40 

   

 

Figure 17 Comparative TD risk scores for at-risk population groups for the selected case study 
example – Butler – Merriwa - Ridgewood 

0 0.5 1 1.5 2 2.5

Young children

Youth

Elderly persons

Students

Aboriginal and/or Torres…

Low-income households

Single parent households

People with disability

Households with eight or…

People with poor English…

TD score

A
t-

ri
s
k
 p

o
p
u
la

ti
o
n
 g

ro
u
p

Butler - Merriwa - Ridgewood



Identifying opportunities to address transport disadvantage in Perth 

 

Page 43 

 

 

Figure 18 Comparative TD risk scores for accessibility (mode and opportunity) for the selected 
case study example – Butler – Merriwa - Ridgewood 

4.7.3. Accessibility perspective 

Similarly, the research can be used to identify priority areas for improving accessibility. Those 

concerned with transport provision by different modes to enhance access to particular 

opportunities can identify SA2s with higher levels of TD risk relating to specific modes and 

opportunity types by looking down the relevant column (Annexure D, columns L-O for modes, 

columns P-T for opportunity types). Since Ellenbrook, which has the highest rank of TD risk (worst 

risk) for most modes and opportunities, has been discussed previously, the case study example 

draws on the second highest ranking. 

Public transport agencies may wish to investigate areas of low accessibility by PT to prioritise 

improvements. Baldivis ranks 2nd highest (2nd worst TD risk) after Ellenbrook for PT (Annexure D, 

column M). In addition to PT improvements, Baldivis needs improved PV and cycling access, 

particularly in relation to young children and youth accessing SCR and education opportunities 

(Table 10, Figure 19, Figure 20).  

Those concerned with active travel, on the other hand, may want to prioritise a more detailed 

investigation to improve cycling in Balga – Mirrabooka (after Ellenbrook) (Annexure D, column N). 

In addition to cycling, walking access also needs improvement, especially in relation to the access 

needs of people with poor English proficiency and households with eight or more persons as well 

as access to health services (Table 10, Figure 190, Figure 20). 

Gosnells (ranking 2nd worst after Ellenbrook in terms of access to health services) could be 

prioritised for improved access, especially for households with eight or more persons and 

Aboriginal/Torres Strait Islander people to health services (Table 10). 
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Table 10: Details of SA2s with high-ranking TD risk scores for accessibility measures (opportunity 
areas, modes and at-risk population groups requiring attention highlighted in parenthesis) 

SA2 The proportion of at-
risk population 

groups 
(groups requiring 

attention – Figure 19) 
 

Accessibility score 
(normalised 0-1, 
1=lowest access) 

(modes, opportunities 
requiring attention – 

Figure 20) 

Overall TD risk 
score 

(normalised 0-1, 
1=highest level 

of TD risk) 

Baldivis (low levels 
of PT accessibility) 

1.31% 
(High levels of young 
children and youth) 

0.85 
(Lower levels of not only 
PT access but PV and 
cycling access; access 
to education and SRC 
opportunities 

1.29 (ranked 3) 

Balga – Mirrabooka 
(low levels of 
cycling accessibility) 

1.89% (ranked 1) 
(High levels of people 
with poor English 
proficiency and 
households with eight 
or more persons) 

0.54 
(Low levels of not only 
cycling access but more 
so, walking; access to 
health services) 

1.14 (ranked 6) 

Gosnells (low levels 
of access to health 
services)  

1.49% 
(High levels of 
households with eight 
or more persons and 
Aboriginal/Torres Strait 
Islander people) 

0.72 
(Low levels of access to 
health services; low 
levels of walking and 
cycling access) 

1.21 (ranked 5) 

Greater Perth av. 0.67% 0.63 0.40 

 

 

Figure 19 Comparative TD risk scores for at-risk population groups for the selected case study 
examples 
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Figure 20 Comparative TD risk scores for accessibility measures (mode and opportunity) for the 
selected case study examples 

4.8. Transport equity outcomes  

While specific locations can be targeted for priority actions to reduce the risk of TD, tracking the 

outcome of transport equity across the Greater Perth area in general offers further insight as to 

how modes, opportunity types and population groups fare in terms of equity of accessibility.  

Cycling was the most equitably distributed mode across Greater Perth measured in terms of the 

Gini coefficient, with the highest equity (lowest scores) being for access to education and shopping 

opportunities (Table 22). PT and walking to employment and health locations experience the 

lowest equity levels (highest values).  

Table 22 Transport equity scores (Gini coefficient) for the population of Greater Perth – accessibility 
by mode to opportunities 

Mode  To employment To shops To 
education 

To health To SCR 
locations 

By PV 0.65 0.63 0.62 0.68 0.63 

By PT 0.66 0.57 0.53 0.72 0.59 

By cycling 0.57 0.49 0.45 0.64 0.52 

By walking 0.71 0.63 0.54 0.80 0.65 

 

Lorenz curves for access by mode to jobs (Figure 21) and health (Figure 22) reiterate that cycling 

accessibility is more equitably distributed across Greater Perth, while PT and walking are less 

equitably distributed.  
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Figure 21 Lorenz curve showing accessibility 
to employment by mode 

Figure 22 Lorenz curve showing accessibility 
to health locations by modes 

 

Lorenz curves for access by each population group (to all activities, by all modes) (Table 23) reveal 

that accessibility for students, people with poor English proficiency and low-income households is 

most equitably distributed across Greater Perth. It is important to note that this does not mean that 

those population groups have better accessibility. They may have good or bad accessibility, it is 

just distributed more evenly across geographical locations within Greater Perth than other 

population groups. In contrast, accessibility for Aboriginal and/or Torres Strait Islander people, 

young children, single parent households and households with eight or more persons is inequitably 

distributed across Greater Perth (Table 23). This means that for those groups, the level of 

accessibility differs significantly between geographical locations across Greater Perth, more so 

than other groups, suggesting that to enhance transport equity for these groups, TD risk scores 

are important to be used to identify which particular areas require priority policy attention.  

Table 23: Transport equity scores (Gini coefficient) for selected at-risk population groups across 
Greater Perth – all modes to all opportunities 

SA2 Transport equity score Rank 

8+ persons households 0.74 1 

Aboriginal and/or Torres Strait Islander people 0.71 2 

Young children (aged 12 or younger) 0.67 3 

Single parent households 0.64 5 

Youth (ages between 12 and 25) 0.62 7 

People with disability 0.61 15 

Elderly persons (age 65 or older) 0.59 19 

Low-income households 0.58 23 

People with poor English proficiency 0.57 24 

Students 0.46 25 
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Lorenz curves for accessibility of Aboriginal and/or Torres Strait Islander people, young children, 

single parent households and households with eight or more persons, to employment, are shown 

in Error! Reference source not found.3 (by PT) and Figure 14 (by cycling). Households with 

eight or more persons and PT access demonstrate particularly inequitable distributions.  

  

Figure 23 Lorenz curve showing accessibility 
to employment by PT 

Figure 14 Lorenz curve showing accessibility 
to employment by cycling 
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5. Conclusion and recommendations 

In this project, a TD risk score was developed to measure the relative level of risk of TD for different 

locations across Greater Perth, on the basis of accessibility and proportion of at-risk population. 

While previous attempts at measuring TD focussed on either accessibility or social disadvantage 

measures, the novel approach developed and adopted for the purposes of this research used a 

combination of accessibility and at-risk population proportions, normalised for comparative 

purposes, useful for identifying target locations for further detailed analysis to inform policy 

initiatives to reduce TD risk.  

At a strategic level, three broad spatial zones of TD risk occurrence were identified, each with its 

own characteristics and unique opportunities for improving TD risk: 

• Inner zone:  

o Characteristics - low levels of TD risk driven by very high accessibility levels with 

moderate to low proportions of at-risk population groups 

o Opportunities for reducing TD risk - consider the potential for locating at-risk 

population groups in select, highly accessible locations 

• Middle zone:  

o Characteristics - highest TD risk levels driven by high proportions of at-risk 

population groups with moderate to low levels of accessibility 

o Opportunities for reducing TD risk - consider enhancing accessibility by all modes 

to key opportunities, particularly for areas with high proportions of at-risk population 

groups 

• Outer zone:  

o Characteristics - low levels of TD risk driven by low proportions of at-risk population 

groups with low levels of accessibility. 

o Opportunities for reducing TD risk - consider enhancing accessibility, potentially 

using novel, more demand-oriented service models, in relation to locations where 

there may be higher concentrations of at-risk population groups that do not 

necessarily stand out due to the geographically large outer SA2 zones 

Recommendation 1: Use the three broad spatial zones of TD risk occurrence to guide 
strategic actions for reducing TD risk, including: 1.1 Consider the potential for locating at-
risk population groups in select, highly accessible locations in the inner zone, such as in 
and around the Perth CBD. 

1.2 Consider enhancing accessibility by all modes to key opportunities, particularly for areas 
with high proportions of at-risk population groups in the middle zone, such as Balga – 
Mirrabooka and Ellenbrook. 

1.3 Consider enhancing accessibility, potentially using novel, more demand-oriented service 
models, in the outer zone, after undertaking a more refined analysis to identify higher 
concentrations of at-risk population groups that do not necessarily stand out in the current 
analysis due to the geographically large outer SA2 zones. 

At a more local scale, the score is useful for policymakers to target particular locations for more 

detailed investigation to identify opportunities to improve TD risk. SA2s with a more extreme TD 

risk score and case studies from inner, outer and middle zones of Greater Perth were presented 

in more detail to demonstrate how the results can be used by social and transport services and 

infrastructure providers to target areas for further investigation and action. 
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The highest relative scores of TD risk stand out as obvious areas for prioritisation: 

• Overall TD risk 

o All highest scoring SA2s occur in the middle zone, dominated by high proportions 

of at-risk population groups together with moderate to lower levels of accessibility 

o SA2s - Ellenbrook, Butler - Merriwa – Ridgewood, Baldivis, Armadale - Wungong 

– Brookdale, Gosnells 

• Population groups 

o Households with eight or more persons and Aboriginal and/or Torres Strait Islander 

people 

o SA2s - Ellenbrook, Balga – Mirrabooka, Gosnells, Armadale - Wungong - 

Brookdale, Chidlow 

• Accessibility 

o Mode – cycling accessibility - Ellenbrook 

o Opportunities – to health services – Ellenbrook, Gosnells 

Recommendation 2: Prioritise the highest TD risk scoring SA2s, for short-term action to reduce 

TD risk, with reference to relative scores for each at-risk population group, mode score and 

opportunity type in each SA2 (Annexure D): 

2.1 Focus on highest TD risk scoring SA2s: Ellenbrook, Butler - Merriwa – Ridgewood, 
Baldivis, Armadale - Wungong - Brookdale, Gosnells 

2.2 Focus on meeting the particular access needs of households with eight or more persons 
(e.g. Ellenbrook, Gosnells) and Aboriginal and/or Torres Strait Islanders (e.g. Ellenbrook, 
Armadale - Wungong – Brookdale) and in some SA2s, young children (e.g. Baldivis, 
Ellenbrook) 

2.3 Focus on enhancing particular access needs e.g. cycling in Ellenbrook; access to health 
services in Ellenbrook and Gosnells 

Due to the unique interplay between accessibility (by mode, to opportunities) and proportions of 

at-risk population inherent in the TD risk score, it is not only the extreme/outlier SA2s that have the 

potential for improvement. Each location, in its own right, has particular combinations of 

circumstances that may warrant policy attention depending on the particular drivers of the TD risk 

score at that location. It was not possible in this report to provide a detailed analysis of each SA2 

from every perspective. Rather, case studies from the various perspectives of (at-risk) population 

groups and accessibility improvements (mode and opportunity), were provided, to demonstrate 

how the research can be used to prioritise opportunities for more in-depth policy consideration, 

opening the way for interested and affected parties to use the results provided to undertake their 

own analyses to identify priorities for further investigation to inform policy initiatives in their own 

areas of responsibility.  
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Recommendation 3: Recognising that it is not solely the Transport Portfolio’s responsibility to 

address barriers to access participation opportunities, responsible agencies involved in 

addressing TD from various perspectives (at-risk population groups, accessibility improvements 

(mode and opportunity), should use the case studies as examples to further query the 

spreadsheet database from their particular perspectives to identify priorities for a further in-

depth investigation to inform policy initiatives in their area of responsibility, including: 

3.1 Bringing opportunities/services to higher TD risk locations as locating services closer to 
people may be more cost effective than transporting people to services. This could include 
the option of using a hub and spoke model with shared infrastructure such as the Lotteries 
West approach to housing, more cost-effective than opening up new sites for ‘in-reach’ 
services alone. 

3.2 Increasing the opportunities/services footprints for higher TD risk locations.  

3.3 Using local approaches to provide opportunities for cultural and community connection, 
enhancing the potential of increasing the level of social mobility for disadvantaged areas. 

A baseline transport equity analysis has set the scene for monitoring the equitability of 

accessibility outcomes across Perth in the longer term. A particular focus on PT and cycling 

accessibility is needed to improve equity outcomes. Accessibility to employment and health 

services also emerged as priorities for improving transport equity. Further, action should target 

improvements to access for the most inequitably distributed population groups - Aboriginal 

and/or Torres Strait Islander people, young children, single parent households and households 

with eight or more persons. 

Recommendation 4: Enhance equity outcomes for Greater Perth by focussing on improving: 

4.1 PT and cycling accessibility 

4.2 Accessibility to employment and health services 

4.3 Access for the most inequitably distributed population groups - Aboriginal and/or Torres 

Strait Islander people, young children, single parent households and households with eight 

or more persons 

Further, there are a number of recommendations relating to a refinement of the analysis, necessary 

for designing particular policy actions for the range of agencies with a role in reducing TD risk.   

This research serves as a high-level identifier of potential TD risk “hot-spot” areas from the 

perspectives of overall TD risk and its component parts - at-risk population groups and accessibility. 

It enables the targeting of areas requiring further investigation using more refined data collection 

and analysis on the basis of which to design focussed, integrated, across-government policy 

approaches to reduce the risk of TD. Case study examples, used to demonstrate how the various 

TD scores, can be queried from different perspectives, opening the way for interested and affected 

parties to use the results to undertake their own more refined analyses to identify priorities for 

further investigation to inform policy initiatives in their own areas of responsibility. 
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The level of analysis undertaken for this research is insufficiently detailed to allow for specific 

recommendations regarding practical actions to be undertaken by specific agencies in particular 

places e.g. the Transport Portfolio, Departments of Health, Communities and Planning, Lands and 

Heritage etc. In practice, integrated responses comprising a combination of improved service 

provision would be required but would require a more refined level of analysis to inform that 

process in relation to granularity, extended data sources (quantitative and qualitative), modelling 

and causality. Only once this more refined analysis has been undertaken can targeted and 

integrated policies be designed to reduce TD risk. 

This research undertook the spatial analysis at SA2 level due to data availability and model 

processing limitations (ADAPT).  

Recommendation 5: It is recommended that the granularity of the analysis be increased to at 
least the SA1 level.  

Due to data limitations, there were desired elements that could not be incorporated into the 
analysis for this research. Filling the data gap would enhance the analyses by adding more context 
and richness.  

Recommendation 6: It is recommended that additional data sources be incorporated into the 
analysis, in relation to refining the measurement of the key components of TD risk:  

6.1 At-risk population groups (needing access) 

The current research used only ABS data to measure the proportion of at-risk 
populations, with many overlaps between groups, limiting data interpretation. 

Recommendation 6.1: It is recommended that more nuanced qualitative and 
quantitative data about the needs and extent of particular population groups be 
captured in a refined analysis, possibly sourced from more explorative ‘lived 
experience’ interviews and focus groups, including: 

• complex travel needs of particular groups (e.g. cultural needs, specific 
needs that stem from disability and drug and alcohol problems)  

• data about particular population groups, not directly available from 
traditional statistical sources, including: 
o Non-lone households with one private vehicle  
o LGBTIQ+ 
o Working parents. 

6.2 Opportunities (to be accessed) 

The current research used mostly employment numbers as an indicator of the extent of 
opportunities and was limited by the categories of employment data available in the 
source dataset.  

Recommendation 6.2: It is recommended that data sources are more reflective of 
the differing characteristics of opportunity - extent, quality and nature of 
opportunities -  be incorporated into a more refined analysis (e.g. student enrolment 
numbers, whether single or multiple destinations matter, if mode-based thresholds 
differ,  mode differences in terms of utility, identified services gaps, service demand 
levels). 
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6.3 Transport system (providing access)  

The accessibility analysis for this research was based on travel time, however, 
connectiveness, safety and other measures of travel quality were excluded due to the 
unavailability of relevant data. 

Recommendation 6.3: It is recommended that transport quality data be 
incorporated into a refined analysis, including: 

• traffic volume, speed and delays for different times of day 

• vehicle emissions and noise 

• the perceived safety of streets and PT stops/stations  

• transport affordability. 

This research utilised a “sketch” model (ADAPT) for the agile calculation of time-based accessibility 
using readily available network and travel time data, appropriate for initial, indicative, high-level, 
more strategic analysis (although STEM modelling output was used for PV travel time).   

Recommendation 7: It is recommended that the use of more sophisticated models, calibrated 
for the local context be used in a more refined analysis. 

For the current research, simple descriptive analytics was used to provide a high-level 
understanding of the pattern, extent and nature of TD risk across Greater Perth. Aside from broad 
spatial patterns identified from visual observations (maps), the current research is not appropriate 
for use in formulating any causal relationships between component parts or with other factors, 
such as distance from the CBD and relative distance from key transport infrastructure e.g. train 
lines and major PT hubs, or, identifying which may be the dominant or representative factors in 
causing TD risk. Inferential analytics would be required to enable such deductions.   

Recommendation 8: It is recommended that inferential analytics (e.g. spatial regression) be 
undertaken in a refined analysis (together with an increase in granularity) to enable causality 
deductions about relationships between factors, testing views, amongst others, that distance 
from CBD, and low income may operate as proxies for TD risk.  If proven, this could simplify 
the number of variables (thus data requirements) included in subsequent iterations of TD risk 
monitoring. 

The current research is neither sufficiently refined, nor contextualised within current agency 

practices, to allow for specific recommendations to various agencies on particular policy actions 

required but a more refined analysis, contextualised within current practice, will enable more 

specific recommendations.    

Recommendation 9: Based on a more refined analysis of at-risk population groups and 

accessibility, contextualised within the “current way of doing things” across responsible 

agencies, provide specific recommendations to specific agencies of specific actions necessary 

to reduce TD risk, including: 

9.1 Matching appropriate policy options with locations/population groups that could 
benefit from the types of responses highlighted in the literature review e.g. community 
transport, Demand Responsive Transport, flexible PT, and innovative technology to 
improve access for people with a disability. 

9.2 In developing appropriate policy responses, accommodating the finding from the 
literature review that different population groups face different difficulties when 
travelling, even if they reside in the same neighbourhood, through refined research to 
understand the heterogeneity of needs at the SA1 or suburb level. 
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This research established a strategic baseline of TD risk. For any ongoing value to policy, it can 
be used as a monitoring tool to evaluate the impact of policy action to reduce TD risk. 

Recommendation 10: Establish a process to continue to monitor the progress made in reducing 
TD risk and increasing transport equity. 

While Recommendation 9 calls for contextualising this research within the broader current 
practices of relevant agencies, any further refinement and/or application of the research needs to 
be cognisant of the final report of the Royal Commission into Violence, Abuse, Neglect and 
Exploitation of People with Disability, published on 29 September 2023. 

Recommendation 11: Any further refinement or application of this research in practice should 
be cognisant of the relevant findings of the Royal Commission, including: 

11.1 A greater focus on People living with disability (PwD) as a population group of interest, 
including the likelihood of a National Disability Commissioner that will further drive this focus, 
particularly on the human rights of people with disability.11.2 While transport is not a 
specific focus for the Royal Commission, themes relate to the work of the Transport Portfolio 
with the general message being that existing mainstream systems need to be able to respond 
to people’s needs. For example, young people should have their needs met while in the 
education system rather than having to go outside to seek private services. Where possible, 
people living with disability should be able to access transport and not require funding for 
standalone services. 

11.3 A greater requirement to co-design with groups of interest and understand lived 
experience, supporting recommendations to conduct qualitative research. 
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