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Abstract: Accessibility is commonly defined and operationalised through objective measurements,
such as travel time and physical distance to destinations; however, there is a lack of empirical studies
capturing perceived accessibility from individual perspectives. With the aim of sustainable transport
for inclusive communities, it is crucial to investigate the impact of socio-economy and travel mode
on perceived accessibility and key driving factors of perceived safety and service quality. Through
the collection of primary data from one of the fastest-growing suburbs in Melbourne, this study
examined variation of perceptions towards accessibility, safety, and service quality among diverse
social groups and travellers using different modes of transport. The findings of this study would
assist transport planners in making informed decisions in creating inclusive transport networks that
can improve community health and well-being.

Keywords: perceived safety; perceived service quality; public transport; urban mobility; sustainable
transport; SERVQUAL; mode of transport; connectivity; social exclusion; health and well-being

1. Introduction

Accessibility is commonly assessed using objective indicators calculated from spatial
data, which are linked with the ability to move, distance to stations/stops, and travel time
to destinations [1]. According to Pot et al. (2021), these types of calculated measures can
only be viewed as proxies for the actual accessibility that individuals experience [2]. Thus,
such understanding overlooks the need to evaluate accessibility based on the opportunities
it creates for different groups of people and the contributions to daily life activities and
well-being from individual perspectives. Disregarding this could lead to reduced mobility
for particular groups of travellers with respect to factors, such as age, gender, family
profile, and modal choice [3]. When travel obstacles cause difficulties for some people to
participate in daily activities, this may result in social exclusion [4]. Given that having
access to necessary daily activities is essential to a person’s wellness [5], which is positively
connected with transport-related social inclusion [6], there is a need to understand and
consider perceived accessibility in achieving sustainable and accessible transport systems.

Perceived accessibility is defined in terms of “how easy it is to live a satisfactory life
using the transport system”, which includes accessibility while using the transport system
per se, ease of getting to the transport system, and the perceived possibilities and ease of
performing usual daily living activities with the help of the transport system [7]. Although
perceived accessibility has been acknowledged as an important aspect of transport policy,
there are still very few empirical studies to investigate its application to transport planning
and policies, and these are mostly Eurocentric [7-10], affecting the possibility of drawing
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lessons from other regions with different settlement patterns and travel characteristics. This
study contributes to this topic in an Australian context.

Large-scale infrastructure projects, referred to as “big build” or “major infrastructure”
projects, have been created across Australia as a result of a population boom and the
resulting spatial expansion. These initiatives aim to promote socioeconomic growth and
community viability in large cities. However, the contribution of these initiatives in creating
values for society in ways that support lifestyles and well-being has not been explored.
Meanwhile, one of the primary goals of transport investments is to enhance the accessibility
to opportunities and daily activities to improve standards of living and create well-being
dividends for users and the community in general [7,11,12]. Satisfaction with and use of
public transport are also driven by perceptions of safety and service quality [13,14], and
yet an exploration of how public transport infrastructure and services influence perceived
accessibility, safety, and service quality from the perspectives of residents, travellers, and
workers at the locations they are provided has been limited in Australian cities. Ryan et al.
(2016), who examined objective and perceived accessibility in Perth, Western Australia, only
explored this in relation to one public transport station [15]. Since the purpose of public
transport is to support daily activities and enhance quality of living, a better comprehension
of the entire travel experience is necessary, including individuals’ perceptions of service
quality of public transport and infrastructure features around stations and stops for walking
and cycling [16], together with associated perceived safety and security [17]. In light of this,
this study seeks to (1) explore the perceptions of accessibility, safety, and service quality of
public transport in supporting daily activities, and (2) examine whether these perceptions
are shaped by social and travel factors such as gender, age, and travel mode.

This paper examines perceived accessibility based on peoples’ assessments of how the
transport systems facilitate and enable them to perform the activities and live the lives they
want, covering assessments of whole-trip experiences. The paper explores perceptions of
safety and service quality that have been identified as critical drivers to actual transport
use. The paper also addresses issues among social groups to assess whether some groups
are excluded from the benefits of public transport investments, so as to better target policies
for ensuring equitable access. In addition to gender and age, which are the primary social
groups explored, the paper explores if there are perceived differences based on means
of transport. If public transport is expected to drive sustainability and liveability in new
communities, then understanding why and how non-users do not patronise the service
will be critical.

The analysis is organised into five sections. The study area and the methods of data
collection and analysis are presented in Section 2, which also discusses and justifies the
key concepts and indicators of measurement used in this paper. Section 3 presents the
results of the analysis, while Section 4 discusses them in context with previous research.
The conclusion of the paper is presented in Section 5.

2. Materials and Methods
2.1. Study Area

This study primarily examines how Western Melbourne residents and travellers
evaluate the accessibility of public transport services. Despite the fact that Northern and
Western Melbourne are growing significantly quicker than other parts of Melbourne, there
are noticeable delays in the delivery of infrastructure in these areas. A recent study found
that public transport service and active transport infrastructure were largely absent in the
early years of development of the suburbs [18]. Additionally, existing bus services operate
infrequently via indirect routes, thus lengthening waiting times and travel distances [19].
The poor public transport infrastructure and services also create forced car ownership in
these suburbs due to the lack of alternative modes for mobility [20].

This study focuses particularly on the City of Wyndham in Melbourne’s west. With a
current population of over 330,000, the municipality’s population is expected to grow to
over 500,000 by 2041, making it one of the fastest-growing areas in Melbourne [21]. Due
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to its rapid population expansion and limited access to public transport, the Point Cook
suburb of the City of Wyndham was chosen for this study after consultation with council
stakeholders (Figure 1).
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Figure 1. Map of the study area.
2.2. Data Collection

The primary data were collected through surveys of residents, travellers, and workers
in the selected study area of Point Cook. A survey questionnaire was designed to gather
data on the perceptions of the accessibility, safety, and service quality of public transport
among the respondents. The questionnaire comprised four parts. Parts A to C collected
information about the respondents’ assessments of the perceived accessibility, safety, and
service quality of public transport, whereas Part D focused on demographic characteristics
that enabled an evaluation of how these assessments varied among specific groups of
people. A five-point Likert scale was applied to most of the questions, with respondents
asked to specify their level of agreement (1—strongly disagree, 2—disagree, 3—neutral,
4—agree, and 5—strongly agree) with each statement. Open-ended questions were also
provided at the end of each section that encouraged respondents to share other feedback
or suggestions.

Lattman et al.’s framework (Table 1) involving four quantifiable items was adopted
to assess perceived accessibility to daily activities in Part A of the questionnaire [7]. As
shown in Table 2, the first four survey questions (A1-A4) were about the respondents’
perceived accessibility with the use of their existing travel mode, followed by another four
questions (A5-A8) to assess their perceived accessibility by using public transport only.
This restriction helps us access how perceptions of accessibility to daily activities and life
choices change in favour of public transport over car usage. Assessing accessibility with
restricted car use is seen as very critical for the global sustainability agenda [9], and is
particularly relevant for areas with frequent car usage, such as Point Cook.

Table 1. Measures of perceived accessibility.

The ease of doing daily activities

The ability to live the life one wants

The ability to do preferred activities

The satisfaction with perceived access to preferred activities
Source: Lattman et al. (2016) [7].
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Table 2. Questions measuring perceived accessibility among survey respondents.

Perceived accessibility using existing travel mode

Al. Considering how I travel today;, it is easy to do my daily activities.

A2. Considering how I travel today, I am able to live my life as I want to.

A3. Considering how I travel today, I am able to do all activities I prefer.

A4. Access to my preferred activities is satisfying, considering how I travel today.

Perceived accessibility using public transport only

Ab. It is easy to do my daily activities with public transport.

A6. If public transport was my only mode of travel, I would be able to continue living the way I want.
A7. It is possible to do the activities I prefer with public transport.

A8. Access to my preferred activities is satisfying with public transport.

Parts B and C of the questionnaire covered perceived safety and service quality, respec-
tively, which were also measured on a five-point Likert scale. In view of the lack of studies
about people’s safety perceptions on whole-trip experiences of using public transport [22],
the indicators of perceived safety were designed to assess the feeling of safety (a) in getting
to and from public transport stations/stops, (b) at the public transport stations/stops, and
(c) on board. In Part C, the SERVQUAL approach was adopted to capture respondents’
perceptions of the service quality of public transport [23]. The SERVQUAL framework
is often used to explore different dimensions of quality expectations for most services
assessing the trust, confidence, and satisfaction people have in using services like public
transport [24].

The final section of the survey asked about respondents’ gender, age, means of trans-
port, and frequency of usage of public transport. The survey questions were reviewed by
the Project Steering Group members with representatives of public, private, and not-for-
profit organisations and received ethical clearance from the University Human Research
Ethics Committee.

Data from the survey were collected using both online and offline methods. The sur-
vey’s online questionnaire was developed and reviewed using the survey design software
Qualtrics XM for data collection. Regarding the sampling strategy, three approaches were
adopted to reach a variety of travellers and residents of the study area. Firstly, postcards
showing the study information, including the website link and the quick response (QR)
code of the online survey, were distributed into letterboxes to invite the residents of Point
Cook to participate. Secondly, the website link and the QR code were sent via emails to staff
and students of the project institution to invite qualified persons and their contacts residing
in the Point Cook area to complete the survey. Finally, an offline version of the Qualtrics
application on mobile digital devices (e.g., phones and tablets) was used to collect survey
responses onsite at public locations, such as shopping centres, train stations, bus stops,
and the local library. The data collection was conducted on both weekdays and weekends
at different times and lasted for over two months—14 February to 18 April 2022. These
approaches ensured that a diverse range of respondents, including residents, workers,
students, shoppers, and travellers, was recruited.

For ethical reasons, only adults of age 18 and above were recruited to participate in
this study. For ensuring that only valid responses were gathered, two screening questions
were introduced at the beginning of the questionnaire, as follows. (1) “What is your age?”
If the respondent chose “below 18 years”, the survey ended automatically. The second
screening question (2)—"In the past six months, have you lived, worked or visited Point
Cook for any reason?”—aimed to ensure that respondents performed reasonably regular
daily activities in the study area and were therefore qualified to share their experiences
with perceived accessibility, safety, and service quality of public transport in the area. A
respondent needed to respond in the affirmative to progress with the actual survey. Each
survey took about 10-15 min to complete. Average time for respondents to complete the
survey was 12 min. By the end of the survey period, a total of 194 had attempted the
survey, of which 156 satisfied the screening criteria and provided valid responses and were
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therefore used for the present analysis. Over 150 collected responses provided a wide array
of results for data analysis. Table 3 summarises the profile of the survey respondents.

Table 3. Socioeconomic and travel characteristics of respondents.

Variable Subgroup Number (%)
Gender Male 65 (41.7%)
Female 89 (57.1%)
Prefer not to say /unspecified 2 (1.2%)
Age (years) 18-29 39 (25.2%)
30-59 98 (63.2%)
60+ 18 (11.6%)
Employment status Employed 97 (62.1%)
Studying 31 (19.9%)
Unemployed 6 (3.8%)
Retired /home duties 22 (14.1%)
Primary travel mode Walking/cycling 6 (3.8%)
Driving 71 (45.5%)
Public transport 69 (44.3%)
Others 5 (3.2%)
Public transport use Frequent (two or more days per week) 102 (65.4%)
Infrequent (less than twice a week) 54 (34.6%)
Distance to nearest public Up to 20 min 112 (71.8%)
transport station/stop More than 20 min 44 (28.2%)

Table 3 shows that a majority of participants were women (57.1%), middle-aged
(63.2%), and employed (62.1%). Personal vehicles (45.5%) and public transport (44.3%)
were the primary modes of travel, with most respondents (65.4%) being frequent public
transport users (i.e., travelling by public transport two or more days per week). More than
a quarter of the respondents (28.2%) had more than 20 min walking distance to the nearest
public transport station/stop from their homes or workplace within the study area.

2.3. Data Analysis

This study primarily applied quantitative methods for data analysis using the Statisti-
cal Package for the Social Sciences (SPSS). Descriptive statistics such as means, frequency,
and percentages were used to derive summary statistics of the demographic informa-
tion of the respondents and their perceived accessibility using the four measurement
items for each of the scale versions respectively. For data parsimony purposes, principal
component analysis (PCA) was employed to summarise items measuring perceived ac-
cessibility, safety, and service quality into fewer dimensions. PCA is suitable for reducing
the dimensions of large datasets and enhances interpretability, particularly in exploratory
and under-researched topics. To examine how these dimensions differed based on social
characteristics of the respondents, the Mann—-Whitney U test, which is a non-parametric
correlation test for non-normally distributed data, was employed [25]. The results of the
analysis are presented seriatim.

3. Results
3.1. Perceived Accessibility
3.1.1. Perceived Accessibility with Current Travel Mode

As shown in Table 4, a majority of the respondents perceived their accessibility to be
higher when they perform their daily activities with existing modes of travel. Specifically,
more than 60% of respondents agreed or strongly agreed with all four statements assessing
the ease and satisfaction of conducting their daily activities using their existing modes
of travel. However, this assessment declined to between 25.7% and 41.7% regarding the
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performance of daily activities accessibility by using public transport only. This suggests
that in the study area, residents usually perceive the public transport to be inaccessible
and inconvenient to meet their daily needs. On the one hand, this finding is problematic
considering the rapid population and spatial growth in the western suburbs of Melbourne.
On the other hand, it highlights the poor conditions of public transport services in these
rapidly growing areas of the city. The fact that the mean perceived accessibility declines
by almost 25% when travel is restricted to public transport partly explains the high car
dependency in these areas. Currie (2018) lamented that poor public transport accessibility
in Australian cities negatively induces forced car ownership, causing detrimental effects on
the environment, well-being, and safety [20].

Table 4. Respondents’ assessments of perceived accessibility.

Strongly Disagree Neutral Agree  Strongly  Mean

Disagree (%) (%) (%) (%) Agree (%)  Score
Current travel mode
Al. Considering how I travel today, it is easy to do my 26 15 9.6 506 237 383
daily activities. ' ' ' ' ' '
A2. Considering how I travel today, I am able to live my 32 122 167 481 19.9 369
life as I want to. ' ' ’ ' ’ '
A3. Considering how I travel today, I am able to do all
activities I prefer. 4.5 9.6 15.4 48.7 21.8 3.74
A4. Access to my preferred activities is satisfying, 38 135 212 468 147 355
considering how I travel today. ' ' ' ' ' '
Public transport
Ab. It is easy to do my daily activities with public 77 314 192 276 141 3.09
transport.
A6. If public transport was my only mode of travel, I 173 365 167 231 6.4 265
would be able to continue living the way I want. ’ ' ’ ' ' '
A7. It is possible to do the activities I prefer with public
transport. 11.5 33.3 16.7 32.7 5.8 2.88
A8. Access to my preferred activities is satisfying with 90 34.0 314 231 26 276

public transport.

The four respective measurement items of perceived accessibility yielded only one
factor/latent variable according to PCA, indicating that it is a unidimensional concept,
and thus it was used to explore socioeconomic differences in the subsequent analyses. A
reliability check using Cronbach’s alpha indicated strong reliability as composite scores (i.e.,
components) (e = 0.925 for overall accessibility and « = 0.899 for perceived accessibility
of public transport). Hence, perceived accessibility scores were created from the means of
the four measurement items under each domain [26]. See Appendices A.1 and A.2 for the
results of the PCA.

3.1.2. Gendered Differences in Perceived Accessibility

This study examined gender disparities regarding perceived accessibility and found
that generally, men perceived higher accessibility than women within the study area.
However, the Mann-Whitney U tests showed that the differences in average scores were not
statistically significant (Table 5). Whilst the higher rating among men was replicated across
all four perceived accessibility measures (for both existing modes and public transport
only), these were not statistically different from the ratings of the female counterparts.
Regrettably, the reduced perceived accessibility to public transport compared with existing
travel modes is replicated between the genders, even though the reduction is far greater
among women than men. In other words, women experience greater dissatisfaction and
difficulty to perform their daily activities with public transport in the study area.
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Table 5. Assessment of perceived accessibility based on socioeconomic and travel characteristics.

With Existing Travel Mode With Public Transport
Mean Score Mann-Whitney U Mean Score Mann-Whitney U Difference (A-B)

(A) Test (B) Test (%)
Gender
Male 3.81 2640.50 3.00 2489.00 21.3
Female 3.66 2.76 24.5
Age groups
Under 60 years 3.82 706.50 * 2.96 561.50 ** 225
60 years and above 2.83 2.01 29.0
Travel mode
Frequent PT users 3.75 2561.00 3.18 1142.00 *** 15.2
Infrequent PT users 3.62 2.20 39.2

5.0

4.0

3.0

2.0

Mean PAC Score

1.0

0.0

*p <0.05,** p <0.01 ** p <0.001. Note: frequent public transport (PT) travellers use public transport at least twice
per week.

3.1.3. Perceived Accessibility and Age

Vulnerable populations such as older adults are often more dependent on public
transport due to their reduced abilities to drive cars [27]. However, in the case of Mel-
bourne’s west, where the service is deemed inaccessible to older adults, they appeared to
be increasingly isolated from public transport. As shown in Figure 2, perceived accessibility
to public transport tends to decline as one ages, dropping by 68% from the mean score
of 3.4 among the youngest adults (19-20) to 1.1 among the oldest adults (75-79 years).
The Mann-Whitney U test confirmed that indeed older adults regarded their perceived
accessibility to be significantly lower with both existing travel modes (p < 0.05) and public
transport only (p < 0.001). Moreover, while both younger and older adults agreed that their
perceived accessibility would be diminished if they restricted travels for daily activities to
public transport, with the older adults feeling significantly dissatisfied with public trans-
port use. On all four measures of perceived accessibility, older adults (60 years and above)
were more likely to disagree or strongly disagree that public transport was accessible to
them (Figure 3). For instance, they were twice as likely to disagree that they could easily
perform their daily activities with public transport. The likelihood that individuals would
not be able to live as they want, engage in their preferred activities, or have satisfactory
access to their preferred activities using public transport was also higher. This lack of
accessibility and satisfaction with using public transport among the older population is
seriously problematic in the current ageing environment of Australian cities.

=== Perceived Accessibility with Current Mode === Perceived Accessibility to Public Transport

18-20

25-29 30-34 35-39 40-44 45-49 ©50-54 55-59 60-64 65-69 70-74 75-79
Age Groups (years)

Figure 2. Mean perceived accessibility score between age groups.
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A8. Access to my preferred activities is satisfying with

A7. Itis possible to do the activities | prefer with PT

A6. If PT was my only mode of travel, | would be able to
continue living the way | want

A5. Itis easy to do my daily activities with PT

PT

o

10 20 30 40 50 60 70 80 90
Percentage (%) in disagreement

M Older adults (60+ years) (%) B Under 60 years (%)

Figure 3. Disagreement on perceived accessibility between younger and older adults.

3.1.4. Differences in Perceived Accessibility Based on Travel Mode

Next, the variation in perceived accessibility to the primary mode of travel measured
by the frequency of public transport usage for daily activities was examined. Interestingly,
there was no statistically significant difference in perceived accessibility between frequent
and infrequent public transport users when using their existing travel modes for daily
activities. This indicates that when using their preferred mode of transport, both groups
were satisfied with their ability to access daily life activities. On the contrary, perceived
accessibility was significantly lowered among infrequent public transport users when
asked about their ease and satisfaction of performing their daily activities with public
transport only. The perceived accessibility of infrequent public transport users drops by
39.2% (compared with 15.2% for frequent public transport users) if public transport is
the only travel option in the study area (Table 5). This may be due to accessibility with
public transport only lowering infrequent public transport users’ ability /opportunities
to go to their preferred destinations, as this group of people may take part in activities
where other modes are essential for getting there. However, another reason may be a lack
of knowledge of what and how public transport can be used for. To address this scenario,
there is a need for more measures to be implemented to encourage greater use of public
transport services among infrequent users. This requires understanding the factors driving
perceived accessibility, which some scholars indicate include perceived safety and service
quality [13,14]. An analysis of these factors and the influences of gender, age and travel
modes are discussed in the following sections.

3.2. Perceived Safety

As indicated earlier, this study adopted the whole-trip approach [28] to explore per-
ceived safety in different circumstances while travelling to or waiting at stations/stops and
while on board. For data parsimony, a PCA was conducted, yielding four components of
perceived safety. The Kaiser-Meyer-Olkin (KMO) sampling adequacy measure (0.792) and
Bartlett’s test of sphericity (X? = 1348.145, df = 91, p < 0.001) confirmed the suitability of the
PCA (see Appendix A.3). As shown in Table 6, component 1 was about night-time safety,
which was explained by three variables: safety when walking to/waiting at stations/stops
and using public transport at night (B2, B4, B10). Component 2 reflected feelings of safety
with surveillance and was measured by five items assessing safety in police presence, CCTV,
and proper lighting (B5, B8, B13-B15). Component 3 related to accidents and crime safety
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(B7, B11-B12), whereas component 4 focused on daytime safety (B1, B3, B9). The scores of
each perceived safety component were derived by the arithmetic mean of the constituent

variables and used for the subsequent analysis.

Table 6. Summary statistics of perceived safety components and indicators.

Component/Variable Mean SD

Night-time safety 2.81 0.950
B2. I feel safe when walking to/from public transport stations/stops at night. 2.80 1.037
B4. I feel safe when waiting at public transport stations/stops at night. 2.73 0.979
B10. I feel safe to take public transport at night. 2.90 1.048
Surveillance safety 4.19 0.581
B15. I feel safe when police are present on board. 4.34 0.667
B8. I feel safe when police are present at public transport stations/stops. 4.36 0.736
B13. I feel safe when CCTV cameras are installed on board. 4.08 0.808
B5. I feel safe when CCTV cameras are installed at public transport stations/stops. 4.02 0.891
B14. I feel safe, as proper lighting is installed on board. 4.18 0.596
Accidents and Crime 3.75 0.637
B11. I feel safe from traffic accidents on board. 3.87 0.669
B7. I feel safe from traffic accidents when waiting at public transport stations/stops. 3.89 0.648
B12. I feel safe from crime on board. 3.50 0.987
Daytime safety 4.04 0.640
B1. I feel safe when walking to/from public transports/stops in the daytime. 3.94 0.863
B3. I feel safe when waiting at public transport stations/stops in the daytime. 4.02 0.686
B9. I feel safe to take public transport in the daytime 417 0.654

The findings indicate that respondents had the highest safety perceptions under
surveillance (i.e., CCTV, proper lighting and police presence, with a mean score of 4.2 out
of 5), followed by daytime safety (4.0) with night-time safety being the most concerning for

them, as shown by the lowest mean score of 2.8 (Table 6).

3.2.1. Gender and Perceived Safety

In terms of the association of perceived safety and gender, this study revealed that
women were highly concerned about public transport safety on all components except
surveillance (Table 7). In other words, compared with men, women generally had lower
perceptions of safety relating to public transport use during daytime and night-time as
well as accidents and crimes on public transport. The only aspect in which women’s
perceived safety was comparable to men was surveillance safety. Thus, proper lighting,
police presence, and availability of CCTV cameras improved women’s feeling of safety.

Table 7. Socioeconomic features and perceived safety.

Night-Time Surveillance Accidents Daytime
Safety Safety and Crime Safety
X U X 8) X U X U
Gender
Male 3.26 ot 4.24 3.92 o 4.17 .
Female 250 1571.00 418 2706.00 364 2108.00 3.05 2286.00
Age groups
Under 60 years 2.88 742.50 ** 4.24 779.00 * 3.46 929.5 3.57 740.5 **
60 years and above 2.22 3.88 3.75 4.04
Travel mode
Frequent PT users 3.01 1773.50 *** 4.21 2545.00 3.62 2415.00 4.16 1974.50 **
Infrequent PT users 243 4.15 3.75 3.83

Notes: X—mean score, U—Mann-Whitney U test. * p < 0.05, ** p < 0.01 *** p < 0.001.
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3.2.2. Age Influence on Perceived Safety

As people age and become incapable of driving while lacking regular support for
car-based transport, they tend to resort to public transport as their primary travel mode.
However, the feeling of safety is more likely to influence their accessibility and satisfaction
of use. Table 7 revealed that older adults felt significantly less secure with public transport
usage at night. Even the presence of surveillance factors like CCTV, lighting, and police
did not seem to assuage the fears of the older population when using public transport
in Melbourne’s west. Older adults still felt comparatively secure to take public transport
during daytime.

3.2.3. Travel Mode and Perceived Safety

In terms of travel mode, it appears that frequent public transport users generally felt
more secure travelling with public transport use than infrequent users during daytime and
atnight. However, the perceptions of accidents or crime and surveillance safety were similar
between the groups. This result suggests that improving travelling experiences during
daytime and at night may attract infrequent users to use public transport more regularly.

3.3. Perceived Service Quality

Like safety, PCA was used to summarise the indicators of perceived service quality,
assessed based on the SERVQUAL framework [24]. The KMO = 0.770 and Bartlett’s test
of sphericity (X? = 906.642, df = 120, p < 0.001) confirmed the suitability of PCA [25] (see
Appendix A.4). Using the varimax rotation method, four components were extracted,
reflecting functionality, assurance, usability, and communication, as listed in Table 8. Func-
tionality represents quality aspects relating to cleanliness and air conditioning of the
vehicles, as well as the connection, frequency, and accessibility of services to all, including
vulnerable people. Assurance concerns the characteristics of the drivers based on experi-
ence, service/assistance, politeness, and neatness. Usability refers to the user friendliness in
relation to payments (myki), routes, and timetabling information, whereas communication
assesses the promptness in communicating planned and unplanned disruptions, as well as
availability of real-time service information. Table 8 presents the descriptive statistics of
these four components and constituent indicators of measures.

Table 8. Summary statistics of perceived service quality components and indicators.

Component/Variable Mean SD

Functionality 2.99 0.750
C14. Connection of public transport service is adequate. 2.62 1.109
C13. The frequency of public transport service is adequate. 2.69 1.151
C9. Public transport is always clean. 2.94 0.921
C10. Air conditioning on board is appropriate (not too cold or hot). 3.32 0.819
C11. Public transport is accessible to all (including disabled and older adults). 3.36 1.035
Assurance 3.90 0.498
C5. Drivers are always polite. 3.81 0.623
C8. Drivers appear neat and tidy. 3.87 0.546
Cé. Drivers are skilful and experienced in driving. 3.76 0.704
C17. Drivers are ready to assist passengers. 3.76 0.602
Usability 3.92 0.480
C15. Top-up service for myki cards is user-friendly. 4.03 0.611
C16. Touch on service to pay public transport fare is user-friendly. 411 0.618
C12. Information about public transport routes is easy to find. 3.71 0.813
C3. Public transport service information and timetables are available at public transport stations/stops. 3.83 0.680
Communication 3.23 0.658
C19. Unplanned public transport not in service is communicated promptly. 2.82 0.912
C4. Real-time public transport service information/timetables are readily available. 3.63 0.804

C18. Planned public transport not in service is communicated in advance. 3.22 0.877
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As shown in Table 8, usability and assurance were the two components of perceived
service quality most highly ranked in the study area. Thus, the driver services, payment,
and information about the schedules were deemed to be above average for perceived service
quality. In contrast, functionality and communication components were ranked the lowest
and the second-lowest, as public transport is hampered by the poor connection, frequency,
accessibility, and communication of the service. In Melbourne’s growing suburbs, research
indicates that the waiting times to supply ideal public transport services to residents are
considerably long, which partly explains why respondents condemned its functioning
in assessing the perceived service quality [18]. The communication of unplanned public
transport service outage also received a very low ranking (C19), which has to be addressed.

3.3.1. Gender and Perceived Service Quality

Women generally expressed higher perceived service quality of public transport than
men across all four components, but this was not statistically significant (Table 9). Thus,
unlike perceived accessibility and safety, the perception of respondents about service quality
was gender-neutral, with both genders showing consistency in their ratings of perceived
service quality components.

Table 9. Socioeconomic features and perceived service quality.

Functionality Assurance Usability Communication
X U X U X U X [8)
Gender
Male 297 3.77 3.92 3.17
Female 301 2953.00 381 2963.00 391 2863.50 36 3219.50
Age groups
Under 60 years 3.02 1037.50 3.82 1057.50 3.95 849.50 * 3.23 1254.00
60 years and above 2.81 3.60 3.69 3.24
Travel mode
Frequent PT users 3.14 1789.00 *** 3.82 2640.50 3.98 2157.00 * 3.26 2431.50
Infrequent PT users 2.70 3.75 3.80 3.17

Notes: X—mean score, U—Mann—Whitney U test, PT users—public transport users. * p < 0.05, ** p < 0.01
Rt
p < 0.001.

3.3.2. Age and Perceived Service Quality

There were similar perceptions among the study participants of different age groups
with regard to three components of service quality: functionality, assurance and communi-
cation. Thus, both younger and older adults agreed in their ratings of the poor connectivity,
reliability, accessibility, communication of disruptions, and driver characteristics. On the
contrary, older adults felt more concerned about the user friendliness of the payment
system, as well as finding timetable and route information. This might be not surpris-
ing given that these aspects are mostly built on information communication technology
(ICT). Indeed, in a service quality item examining the perception about whether “public
transport was accessible to all, including the aged and disabled”, the older respondents
expressed extremely strong sentiments in pointing out their disagreements compared with
younger people (27.8% of older adults versus 54% of younger people agreed with the
statement). Thus, older adults felt more excluded because the public transport service did
not adequately meet the needs of the vulnerable population (which included them).

3.3.3. Travel Mode and Perceived Service Quality

A conspicuous social driver of perceived service quality is related to travel mode.
Unsurprisingly, this study found that frequent public transport users generally had higher
perceived service quality with public transport than infrequent users, with more significant
variations reported in the functionality and usability components. Thus, while it is generally
accepted that the public transport system in Melbourne’s west is poor, non-frequent users
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find it more problematic and not user-friendly, potentially explaining their lack of patronage
(Table 9). This finding probably highlights the limitations within the public transport system
that provide the greatest disincentives to non-committed users. Hence, improvements will
be required to attract them for a more sustainable future.

4. Discussion

Against the backdrop of recent trends of increasing infrastructure development across
metropolitan Melbourne, this study sought to examine the social value created by public
transport services in Melbourne’s west, one of the city’s fastest-growing and -sprawling
regions. Based on a questionnaire survey conducted in Point Cook, the largest suburb in
the City of Wyndham, the study explored (1) perceptions of accessibility, safety, and service
quality of public transport in supporting daily activities, and (2) how these perceptions
are shaped by social and travel factors such as gender, age, and travel mode. The findings
reveal that perceived accessibility to people’s daily life activities is regarded reasonably
highly (3.7 out of 5) when they use their existing travel mode, which is predominantly
driving and public transport. However, this assessment is significantly reduced (2.8 out
of 5) in a scenario where public transport is the only travel mode available in the study
area. The respondents believed that their ease and satisfaction in performing their daily
activities would be greatly hindered by travelling by public transport only. This decline in
perceived accessibility was driven by the sharp drop in ratings among frequent car users.
This result aligns with a study on residents in Malmo, Sweden, where car users reported
lower perceived accessibility when car use was restricted [9].

The correlation of social features with perceived accessibility varied according to the
findings of this study. Age was found to be a highly influential driver in determining
perceived accessibility in both existing modes and public transport usage. The study found
perceived accessibility in both instances (i.e., existing modes and public transport usage)
to reduce as one aged, but more significant concerns were raised among older adults
with regard to the accessibility of public transport services to them and other vulnerable
populations. As raised by Sundling et al. (2016), it is crucial for a public transport service
to be open and convenient to older adults [29]. Men perceived greater accessibility in
relation to public transport than women, who had greater dissatisfaction in performing
daily activities by public transport. Non-public transport users felt substantially less
satisfied with carrying out their daily activities by relying largely on public transport, even
if perceived accessibility does not appear to alter whether people choose their preferred
travel modes.

Concerns with the perceived safety of public transport were highlighted. The re-
sponses of the study participants confirmed insecure trip experiences of public transport
use during night-time travels. An inherent implication of these findings is that design and
environment factors are some of the most concerning factors and therefore influencing
people’s perceived safety. This is because people (especially women, older adults and
infrequent users) found it more difficult and insecure to travel between public transport
stations/stops and their homes/workplaces or wherever their trips originate or end in the
study area at night. This aligns with a study by Abenoza et al. (2018) [30]. As suggested by
Ingvardson and Nielsen (2021) in their Copenhagen study, it is true that the walking envi-
ronment and station vicinity and characteristics are important factors affecting perceived
safety of public transport usage [31]. The present study confirms that while improvement is
required in the urban design and perhaps distance to stations/stops, increasing surveillance
through installation of proper lighting, CCTV cameras, and increased police visibility may
help improve safety perceptions, leading to an increase in the use of public transport.

Regarding the perceived service quality of public transport, assurance and usability
received higher rankings among the four components of perceived service quality. The
fact that functionality was the most underrated component of perceived service quality
of public transport in Melbourne’s west is very concerning for a city bent on improving
sustainability and liveability in its communities. The study revealed that while there were



Appl. Sci. 2024, 14, 6399

13 of 17

relatively limited concerns with operability with regard to personal experience of the ser-
vice providers, the poor connectivity, frequency, and reliability within the network reduced
public transport usage. Men and women and younger and older adults all rated function-
ality poorly, although there was no significant difference between these two groupings.
Infrequent users expressed their dissatisfaction vehemently, suggesting that functionality
is a main factor dissuading their usage. Friman et al. (2020) observed that improvement
in functionality (explained by reliability, frequency, travel time, and distance) is critical
for improving public transport quality and efficiency [13]. The survey respondents also
expressed their dissatisfaction with the lack of communication of unplanned disruptions of
public transport services.

The findings of the study outline avenues for planners and policymakers to influence
the perceived accessibility and use of public transport for supporting daily living activities
and thereby enhancing the quality and satisfaction of life in a rapidly growing suburb. The
study informs the following policy indications.

(1) Improvement in facilities and surveillance through the installation of CCTV cam-
eras and proper lighting and an increase of police visibility can enhance people’s
perceptions of safety, especially for women and older adults during night-time travels.

(2) Transformation of transport nodes into activity centres with proper facilities and
signage can enhance people’s perceptions of safety and incentivise the use of pub-
lic transport.

(3) Increased service frequency and improvement in connectivity within the transport
network can shorten waiting and travel time, make first- and last-mile travel via
walking and cycling convenient, and enhance people’s perceptions of service quality
in terms of functionality.

(4) The use of technology to provide real-time information on routes, timetabling, planned
and unplanned disruptions, route changes, and optimising schedules can enhance the
convenience of use and people’s perceptions of service quality in terms of communi-
cation and usability.

5. Conclusions

This study reveals that despite the rapid expansion of metropolitan Melbourne towards
the western region and consequent increases in infrastructure development, the perceived
accessibility, safety, and service quality associated with public transport may be hampering
liveability and sustainability in the area. Using data collected from a survey in Point Cook,
one of the rapidly growing suburbs, this study finds significant declines in perceived
accessibility of public transport as the primary mode of travel. Safety and service quality
concerns are also rife, particularly concerning travelling to/from stations at night. First-
and last-mile travel is seen as increasingly inconvenient due to poor connections within the
public transport system and with other sustainable modes such as cycling and walking.
This has impacted the reliability and frequency of services and essentially dissuaded usage.

A more worrying pattern is the increased concern that specified demographic groups,
such as women, older adults, and infrequent users of public transport, show when asked
about perceived accessibility, safety, and service quality in relation to public transport in
the study area. As a result, these groups of people are increasingly isolated from society
and excluded from access to social and economic possibilities. Such revelations contradict
the expectation of public transport to foster accessibility and inclusion, particularly among
vulnerable populations such as women, the disabled, and older adults [12,32].

It is obvious that inadequate planning and the distribution of scarce public transport
services are endangering people’s accessibility, health, and well-being along a popular
growth corridor accommodating much of Melbourne’s recent population boom. In the se-
lected suburb of Point Cook, this exclusion is partly attributable to longer walking distances
between homes and public transport stations/stops (spatial separation), poor network
connections, and infrequent services, as well as the unreliable schedules that travellers often
have to grapple with. These factors potentially create social exclusion among vulnerable
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populations for whom the use of alternative modes of travel is also compromised due to
gender-defining roles and power, functional abilities, and financial capacities. Previous
studies indicated that women’s travel behaviour is increasingly influenced by their rel-
atively lower wages, job locations, and inequitable access to household vehicles [33,34].
Moreover, sensory and mobility limitations hinder the capacity of older adults to adopt
alternative travel modes [27], forcing them to primarily rely on public transport as their
primary travel mode. With an ageing population, older adults are expected to constitute a
more substantial proportion of Melbourne’s residents in the future. Hence, more concerted
effort is required to address these concerns to leverage public transport investments for
greater health and well-being benefits in a post-pandemic world. Satisfaction with per-
ceived accessibility, safety, and service quality is more likely to induce greater use of public
transport services. Our findings of perceived accessibility, safety, and service quality in
the Point Cook area can be used as a reference for further evaluation in combination with
interventions aimed at improving any of these social values.

There are some limitations of this study. As a pilot study, the study area was confined to
the suburb of Point Cook. Despite the fact that Point Cook is one of the fastest-growing areas
in Melbourne with rapid population expansion, it may not be appropriate to generalise
the findings to other regions in Australia. Although 156 survey responses were collected,
this may not comprehensively represent the residents and travellers in the study area. For
future research directions, it is recommended to extending the area study to the entire City
of Wyndham, other appropriate suburbs in Victoria, or even to other states in Australia for
comparison. For increasing the number of participants in completing the survey, incentives
can be considered, such as vouchers or coupons, subject to funding availability. Apart from
conducting questionnaire surveys, interviews and focus group discussion with relevant
stakeholders can be arranged to obtain qualitative insights and deeper understanding of
users’ experiences and perceptions of perceived accessibility, safety, and service quality of
public transport.
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Appendix A. Results of the Principal Component Analysis (PCA)
Appendix A.1. PCA of Perceived Accessibility with Current Travel Mode

Component 1

Al. Considering how I travel today;, it is easy to do my daily activities. 0.888
A2. Considering how I travel today, I am able to live my life as I want to. 0.925
A3. Considering how I travel today, I am able to do all activities I prefer. 0.922
A4. Access to my preferred activities is satisfying, considering how I travel today. 0.877

Notes: KMO = 0.854, Bartlett’s test of sphericity (X% =476.325,df = 6, p <0.001). Extraction method: PCA.

Only one component was extracted. The solution cannot be rotated.

Appendix A.2. PCA of Perceived Accessibility with Public Transport

Component 1

Ab. It is easy to do my daily activities with public transport. 0.895
AG. If public transport was my only mode of travel, I would be able to 0.880
continue living the way I want. ’

A7. It is possible to do the activities I prefer with public transport. 0.855
A8. Access to my preferred activities is satisfying with public transport. 0.884

Notes: KMO = 0.846, Bartlett’s test of sphericity (X% =378.958, df = 6, p < 0.001). Extraction method: PCA.

Only one component was extracted. The solution cannot be rotated.

Appendix A.3. Rotated Component Loadings of Perceived Safety Items

Component

1 2 3 4
B2. I feel safe when walking to/from public transport stations/stops at night. 0.898
B4. I feel safe when waiting at public transport stations/stops at night. 0.884
B10. I feel safe to take public transport at night. 0.869
B15. I feel safe when police are present on board. 0.834
B8. I feel safe when police are present at public transport stations/stops. 0.814
B13. I feel safe when CCTV cameras are installed on board. 0.731
B5. I feel safe when CCTV cameras are installed at public transport stations/stops. 0.603
B14. I feel safe as proper lighting is installed on board. 0.564
B11. I feel safe from traffic accidents on board. 0.782
B7. I feel safe from traffic accidents when waiting at public transport stations/stops. 0.766
B12. I feel safe from crime on board. 0.680
B1. I feel safe when walking to/from public transport stations/stops in the daytime. 0.806
B3. I feel safe when waiting at public transport stations/stops in the daytime. 0.793
B9. I feel safe to take public transport in the daytime. 0.765

Notes: KMO = 0.792, Bartlett’s test of sphericity (X2 =1348.145, df = 91, p < 0.001). Extraction method:

PCA. Rotation method: varimax with Kaiser normalisation.

Appendix A.4. Rotated Component Loadings of Perceived Service Quality Items

Component
1 2 3 4
C14. Connection of public transport service is adequate. 0.847
C13. The frequency of public transport service is adequate. 0.839
C9. Public transport is always clean. 0.598
C10. Air conditioning on board is appropriate (not too cold or hot). 0.589
C11. Public transport is accessible to all (including disabled and older adults). 0.548
C5. Drivers are always polite. 0.862
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Component
1 2 3 4

C8. Drivers appear neat and tidy. 0.808
C6. Drivers are skilful and experienced in driving. 0.752
C17. Drivers are ready to assist passengers. 0.708
C15. Top up service for myki cards is user-friendly. 0.737
C16. Touch on service to pay public transport fare is user-friendly. 0.696
C12. Information about public transport routes is easy to find. 0.652
C3. Public transport service information and timetables are available at public transport 0.572
stations/stops. '
C19. Unplanned public transport not in service is communicated promptly. 0.733
C4. Real-time public transport service information and timetables are readily available. 0.689
C18. Planned public transport not in service is communicated in advance. 0.551

Notes: KMO = 0.770, Bartlett’s test of sphericity (X2 =906.642, df = 120, p < 0.001). Extraction method:

PCA. Rotation method: varimax with Kaiser normalisation.
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