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Abstract 
This study explores how real-time parking availability information affects commuter mode 
choice in Sydney’s park-and-ride (P&R) system. Using surveys of both users and non-users 
of the “PARKnRIDE” app, it finds that real-time data significantly boosts P&R attractiveness 
by reducing uncertainty. App users rely heavily on this information, while many non-users 
underestimate its value despite frequent parking issues, showing the need for better 
awareness to improve familiarity regarding its benefits. Key factors influencing decisions 
include train trip length and driving distance to stations. The results demonstrate the potential 
of real-time information to promote more reliable, sustainable modes of transport and inform 
better transport planning. 

1 Introduction 
Transportation systems are rapidly evolving due to technological advancements and the 
increasing integration of online information platforms. These changes are especially evident 
in urban areas in Sydney, where congestion, environmental sustainability, and the need for 
efficient mobility solutions are pressing concerns. Specifically, traffic congestion in Sydney 
leads to losses in productivity of $6.1 billion (Traffic, 2024), as well as 83 hours lost per driver 
annually (Mangan, 2025). One  resurgent strategy to address these challenges is park-and-
ride, which allows commuters to drive to a designated parking area near a station before 
catching a train to their destination. Particularly in suburban regions, where public transport 
options may be less accessible, park-and-ride has the potential to reduce reliance on private 
cars, although it may also attract passengers who might have otherwise used public transport 
for the entirety of their trip. However, the unpredictability of finding a parking spot at train 
stations may discourage commuters from using the system, leading them to potentially drive 
directly to their destination, increasing congestion and emissions. 
To address this issue, integrating real-time parking information into park-and-ride systems is 
a promising enhancement. Real-time data on parking availability can improve user experience 
by reducing uncertainty and enabling commuters to make informed decisions (Vann, 2024). 
Although the value of real-time information in public transport is well documented, there is 
limited research examining how real-time parking availability data affects actual user 
behaviour in park-and-ride settings. In particular, few studies distinguish between users who 
access this information through dedicated apps or websites and those who do not, leaving an 
important gap in understanding how awareness and usage of real-time parking tools shape 
commuter decisions. 
This study examines how real-time parking availability information influences commuters' 
mode choices within park-and-ride systems and identifies the factors driving their decision-
making. Specifically, it investigates whether real-time information increases the likelihood of 
choosing park-and-ride over other options, such as driving directly or relying solely on public 
transport. By doing so, this research provides insights into the relevance of real-time 
information to optimize park-and-ride systems, and whether the changes contribute to a more 
sustainable urban transport. 
To achieve these objectives, two tailored surveys were distributed: one targeting users of the 
"PARKnRIDE" app that provides real-time information on parking availability across different 
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stations in Sydney (Figure 1), and another for general frequent park-and-ride users. These 
surveys collected comprehensive data on user demographics, commuting patterns, app usage 
frequency, and responses to various parking availability scenarios, allowing for a detailed 
analysis of behavioural preferences.  
The data collected from this survey is analysed to model and evaluate the choices made by 
users under different circumstances. The insights gained are expected to improve park-and-
ride systems, making them more user-friendly and attractive for car commuters from different 
suburban areas, thus promoting sustainable transport and reducing congestion. 

 
Figure 1: Park-and-ride stations around Sydney shown in the “PARKnRIDE” app. 

2 Literature review 
As transport systems continue to evolve, understanding user preferences and behaviours is 
crucial for improving park-and-ride (P&R) systems, particularly in suburban areas where 
accessing train stations can be challenging. Previous studies have shown how the 
advancement of online information platforms has reshaped how commuters make travel 
decisions, with pre-trip information playing a significant role in influencing mode choice. With 
various transportation options available, users must navigate the decision between P&R and 
alternative modes based on factors such as convenience, cost, and accessibility. By 
examining these dynamics, this literature review provides insights into park-and-ride systems 
so far, the influence of online information on user behaviour in transport, and the dynamics of 
user choice between park-and-ride and other alternative modes. 
P&R systems aim to bridge the gap between public transport and private vehicles, catering to 
commuters who require flexibility at certain stages of their journey. By integrating real-time 
parking information, P&R systems can address parking uncertainties and improve commuter 
experience, an idea that has been discussed for several decades now (Noel, 1988). The 
effectiveness of P&R systems has been widely studied, particularly regarding their ability to 
alleviate congestion and encourage public transport use (Carlson, 2019, Ortega, 2020). 
However, concerns exist about whether P&R increases car dependency if not implemented 
alongside policies that discourage excessive driving (Parkhurst, 2000). User behaviour plays 
a critical role in P&R success, with studies identifying parking fees, transit travel time, and 
transfer conditions as key determinants in users’ decision-making (Huang, 2019, Mingardo, 
2013). Additionally, accessibility, station location, and pricing have been highlighted as major 
factors influencing P&R adoption, with strategic placement of stations being crucial in 
suburban areas (Holguín-Veras, 2012, Wang, 2004) Overall, the literature surrounding park-
and-ride systems does provide valuable insights into their benefits, challenges, and potential 
for enhancing urban transportation networks, but some research gaps remain. Park-and-ride 
has encountered mixed success so far, possibly due to lack of integration with online 
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information which may lead to the underutlisation or overutilisation of parking at stations 
(Stieffenhofer, 2016). 
Furthermore, the role of online information in transportation decisions has been extensively 
studied, with research showing that pre-trip information significantly influences mode choice 
(Farag, 2012). Commuters who rely on real-time data experience lower uncertainty and 
improved travel efficiency, especially when using multimodal transport (Gentile, 2005). Studies 
on public transport information systems emphasise the need for accurate, accessible, and 
personalised real-time updates to optimise decision-making and reduce travel time (Byrne, 
2011, Ramos, 2020) . Research on behavioural responses to online information further 
supports the idea that accessibility to real-time data enhances public transport use, making it 
a valuable tool for encouraging modal shifts (Leng, 2020). Thus, park-and-ride systems could 
take advantage from current technology which provide online information, in order to enhance 
the systems and make them more user-friendly, encouraging users to use public transport as 
a leg in their daily commutes. And currently, to our knowledge, no previous study has 
specifically analysed the role of online or real-time information in the context of park-and-ride 
usage. 
One of the most critical aspects of park-and-ride is its competition with alternative first/last-
mile solutions. The first/last-mile problem remains a key barrier to public transport adoption, 
as commuters weigh multiple factors in their mode choice, including travel time, cost, crime 
exposure, and accessibility (Tilahun, 2016). P&R systems aim to provide reliable access to 
public transport hubs, but their effectiveness depends on factors such as trip distance, station 
location, and built environment characteristics. On-demand public transport (ODPT) has 
emerged as an alternative solution to P&R, offering flexibility and lower operational costs in 
areas with high demand (Zhang, 2018). A case study comparing the two modes suggests that 
P&R is more beneficial in areas with lower accessibility, while ODPT performs better in high-
density locations where traditional P&R may be less effective (Zhang, 2018). Another modern 
first/last-mile alternative is e-scooters, which offer a flexible, fast transport mode that 
eliminates the need for parking (Zuniga-Garcia, 2022). While e-scooters have yet to replace 
P&R systems, they have demonstrated potential as a complementary option, particularly in 
areas where traditional P&R is less effective due to infrastructure limitations. With that being 
said, park-and-ride is not always beneficial. Its overall impact depends on the mode users 
would have chosen if P&R wasn’t available. In cases where users would have taken public 
transport for their entire trip, P&R can actually lead to more car use and add to congestion, 
rather than reduce it. 
Understanding the mode-shifting behaviour of P&R users is crucial for evaluating its role in 
public transport planning. Studies indicate that commuters who choose P&R over alternative 
modes are influenced primarily by travel time, parking availability, and station conditions 
(Islam, 2015). While P&R users experience shorter transfer times compared to traditional 
feeder modes and lower travel costs compared to driving to their destination, their decision-
making is also shaped by qualitative factors such as security, cleanliness, and overall user 
experience (Pitale, 2023). 
As previously mentioned, existing studies explore P&R usage and the influence of real-time 
information on transport decisions separately, but there remains a gap in understanding how 
real-time parking availability information specifically shapes P&R user behaviour. This paper 
addresses that gap by examining user responses to varying parking conditions with and 
without real-time information, thus understanding the level of importance of real-time 
information in making P&R a successful and attractive mode for commuters. 

3 Data collection 
In Sydney, park-and-ride stations are located near several stations, with free parking for users 
who continue their journey by train. This is validated through the Opal smart card system, 
ensuring that spots are only taken by public transport users. To thoroughly understand user 
behaviour and preferences in relation to park-and-ride systems, data collection was done in 
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the form of surveys distributed to park-and-ride users from different Sydney suburbs, age 
groups, and genders, collecting a total of 105 responses. More specifically, two tailored 
surveys were conducted. The first survey targeted users of the "PARKnRIDE" app, which has 
around 200 daily users, generating 55 responses, while the second was aimed at individuals 
who frequently use park and-ride systems as part of their commute, regardless of whether 
they rely on real-time parking information or not, generating 50 responses. 
3.1. Data from app users  
This survey focuses on individuals using the PARKnRIDE app, aiming to understand how the 
availability of real-time parking information impacts their choices and commute patterns. The 
recruitment process was done in collaboration with the app, who included a pop-up message 
inviting users to participate in the survey. The pop-up outlined the purpose of the study and 
informed users of a raffle, where participants had the chance to win one of three $50 gift cards. 
Since these users are familiar with the app, the survey explored their interaction with real-time 
data and its effect on their overall park-and-ride experience. 
The survey focuses on capturing socio-demographic information (age, gender, number of cars 
in the household, and suburbs of origin and destination), as well as current commute 
circumstances, such as public transport leg duration, stations considered as park-and-ride 
stations, and whether users make any stops before going to their destination, as this can 
influence the practicality of using park-and-ride compared to other options. Additionally, it 
examines user behaviour in various scenarios, including decisions made when real-time 
parking information is absent, when the app shows no parking available, when limited parking 
is shown, and when users arrive at a station with no prior information and find no available 
spots. It covers the below key areas:  

• Real-Time Information Usage: By asking how frequently users check parking 
availability through the app, their level of trust in the accuracy of this information, and 
how it affects their commute decisions and likelihood of using park-and-ride as part of 
their commute.   

• Response to Parking Scenarios: The survey included hypothetical scenarios to look 
at how users would adjust their plans if parking were limited or unavailable, or if they 
did not have prior online information.  

• Different commute factors: The survey also gathers information regarding the details 
of each users’ commute. This includes the maximum time users would drive to a park-
and-ride station, how many stations they consider for park and-ride, and the duration 
of the public transport leg of their commute. 

 3.2. Data from non-app users  
The second survey targeted frequent park-and-ride users around Sydney, but not necessarily 
those who depend on online information for their commute. In other words, the survey was 
distributed outside of the PARKnRIDE app and instead responses are from other park-and-
ride commuters. Fifty respondents were recruited by distributing flyers across multiple 
locations at the University of Sydney campus, as well as snowball sampling from known users. 
The survey was designed to include a different set of questions for users who use real-time 
online information for parking availability, compared to users who do not rely on this 
information to reach their destination.  
The socio-demographic and commuter circumstance questions are consistent with those 
asked in the survey for app users. However, the behavioural questions differ, particularly for 
respondents who do not use real-time parking information. The survey covers the below key 
areas:  

• Real-time Information Usage Split: By incorporating an “If” condition that separates 
respondents based on their use of real-time information, we can analyse distinct trends 
within each group. For example, we can compare how real-time information influences 
decision-making compared to those who do not use it. 
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• For users of real-time Information: This section assessed how these users integrate 
real-time data into their commute and how it impacts their choices. Identifying patterns 
here will help us understand the benefits of real-time information for these users, 
similar to what was done for users of the PARKnRIDE app.  

• For non-users: This section focused on trying to understand the reason for not using 
real time parking information and whether users think that using it in the future can 
better their commute. It also investigates how respondents manage their trip without 
this information. 

4 Data results analysis 
After gathering a total of 105 survey responses from different park-and-ride users all around 
Sydney, the data collected is now analysed to establish relationships and trends between the 
different factors behind user choice and behaviour in park-and-ride systems. 
The first part of this results section focuses on gathering socio-demographic data to 
understand how different groups use park-and-ride (P&R) systems. Examining factors such 
as age and gender provides valuable insights into transportation choices and helps tailor 
solutions to meet diverse commuter needs. 

4.1. Socio-demographics 
The first part of this results section focuses on gathering socio-demographic data to 
understand how different groups use park-and-ride systems. Examining factors such as age 
and gender provides valuable insights into transportation choices and helps tailor solutions to 
meet diverse commuter needs. 
4.1.1. Age and gender distribution 

Table 1: Age Distribution of Survey Respondents 
Age Group Number of Respondents 

18-24 47 
25-34 13 
35-44 18 
45-54 13 

 55+  14 
 
A total of 105 respondents participated in the survey, with an almost even split between males 
(52) and females (53). As shown in Table 1, 18–24 group represented the largest portion of 
respondents, reflecting strong engagement from younger users who are typically more tech-
savvy and responsive to digital surveys. Older age groups were less represented, though the 
presence of respondents aged 55 and above highlights the importance of accounting for 
accessibility and comfort in park-and-ride design..  
4.1.2. Car ownership trends 
Most users have access to multiple cars, with two-thirds of respondents coming from 
households with two or more vehicles. Only less than 5% reported having no car, which is 
expected as private vehicle ownership is essential for park-and-ride usage. Users from multi-
car households may have greater flexibility in their commuting choices, making park-and-ride 
a less critical option when parking availability is uncertain. Although it is obvious that owning 
a car is necessary to use park-and-ride, the fact that many users have multiple cars means 
they may choose to drive all the way to their destination if the system is not reliable, even if 
this is less likely in areas with high parking costs such as the CBD. 
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4.2. Commuter circumstances and park-and-ride conditions 
In this section, the focus is on the different circumstances and conditions of park-and-ride 
users based on the origin and destination of their commutes. Important factors include the 
duration of the train leg of their trip, how much they usually drive or are willing to drive to a 
park-and-ride station to use the system, how many train stations they consider as viable park-
and-ride stations, and the factors that lead to them using these systems. 
Figure 2 illustrates the relationship between respondents' maximum acceptable drive time to 
a train station and their train trip duration. A clear trend emerges: longer train trips generally 
correlate with a greater willingness to drive. No users would drive 30 minutes for a train trip 
under 15 minutes, and only one user would accept a 20-minute drive in such a case. A small 
portion of users prefer to keep their driving time under 5 minutes, but over 70% find a 10-
minute drive acceptable regardless of train trip length. For a 20-minute drive, most willing 
users have train trips exceeding 45 minutes, while only four out of 105 respondents consider 
a 30-minute drive reasonable, indicating a steep decline in park-and-ride usage for long drives. 
These patterns show that while longer train trips increase users’ drive-time tolerance, the limit 
is around 20 minutes, beyond which park-and-ride becomes less attractive. Users willing to 
drive up to 20 minutes to reach a park-and-ride station are generally those with long train trips 
exceeding 45 minutes, while only a small fraction (4%) consider a 30-minute drive reasonable. 
 

Figure 2: The maximum time users would drive to park-and-ride stations based on their train 
trip duration. 

 
In addition, users were asked about the number of stations they would consider using for park-
and-ride. Most respondents limit their choices to one (47%) or two (45%) options, with only 
8% considering three or more. This suggests that commuters typically have a preferred station 
and only explore alternatives when parking availability is uncertain. Such findings emphasise 
the importance of strategic station placement and accessibility, particularly in suburban areas 
with fewer public transport options. 
The key factors influencing park-and-ride decisions highlight the overwhelming importance of 
parking availability (83%), reinforcing the need for real-time parking information like the 
"PARKnRIDE" app. Convenience also plays a major role (72%), showing that transitions 
between private and public transport significantly impact usage. Cost is a notable factor for 
over half of users, mainly due to savings on fuel, while environmental concerns influence only 
10%, suggesting sustainability is a lesser priority compared to cost and practicality. 
Analysis of commute patterns by suburb origins and destinations for all users reveals that 
Sydney's Central Business District (CBD) is the dominant destination, attracting over 32% of 
commuters, followed by North Sydney that attracted 12 respondents. 



ATRF 2025 Proceedings 

7 

4.3. User behaviour and preferences 
This section analyses the data collected regarding the different behavioural questions present 
in the survey distributed to users. This will be done for both app users and non-app users, in 
order to establish different trends and relationships based on the results obtained. 
4.3.1. App users 
In this sub-section, the focus will be on respondents who accessed the survey through the 
“PARKnRIDE” app, in order to get specific data to app users only. These users are reliant on 
real-time online information to complete their commute, by checking for parking availability at 
different train stations around Sydney. 

Figure 3: Choice by age when real-time parking information is absent (app-users). 

 
The first aspect examined is how app users, who typically rely on real-time parking information, 
would adjust their commuting habits without it.  Aggregating the percentages from Figure 3, 
58% of all users would abandon park-and-ride without real-time parking information. 
Almost a third of those users would instead drive directly to their destination, while about 40% 
of them would use public transport only. As for age specific groups, more than 60% of 
individuals aged 18-24 would still attempt to park-and-ride, showing a higher tolerance for 
uncertainty. While most age groups prefer to park and ride regardless, nearly half of those 
aged 35-44 opt for public transport exclusively, leaving their cars at home. Over 15% of all 
respondents choose to drive directly to their destination, demonstrating the impact of missing 
real-time data on commuter decisions. Ordering a cab is rare, chosen by just 4% of users. 
Respondents aged 55+ are more evenly split among the top commuting choices. Other 
responses include walking, driving to a different station, or finding parking elsewhere.   

Figure 4: Choices when arriving to a station and finding no parking (app users). 
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Another key behavioural scenario is how users react upon arriving at a station without prior 
information and finding no parking. Figure 4 shows that nearly half of respondents choose to 
search for parking nearby, showing a strong preference for sticking to their original plan 
despite the uncertainty it introduces. If no parking is found, their commute may be significantly 
disrupted. The next most common choice, selected by 21%, is driving directly to the 
destination, a straightforward alternative when parking is unavailable. Others opt to park 
elsewhere and use alternative transportation, such as walking or taking a bus. A smaller group 
prefers returning home and catching a bus or walking to the station, an option likely suited for 
those living near train stations. These findings emphasise the critical role of real-time parking 
information, as its absence can lead to unexpected disruptions and force users to make last-
minute adjustments such as driving to their destination, potentially delaying their trips or 
increasing congestion. 

Figure 5: Choices when the app shows no parking available (app users). 

 
Figure 5 shows the different choices made by users when the “PARKnRIDE” app indicates no 
parking is available at their train station. The most common response is using alternative public 
transport, including options like catching a bus to the station. This option is followed by 
searching for other parking nearby to continue on the same planned journey. Smaller 
proportions choose to drive directly to their destination or be dropped off, each making up 
close to 15%. Only 4% would wait for a spot, showing reluctance to delay travel. These results 
highlight the strong influence of real-time information on commuter decisions and the 
importance of providing sufficient parking at stations. 

Figure 6: Distribution of choices when the app shows limited parking (app users). 

 
When the app shows limited parking (fewer than 20 spots), more than half of users still proceed 
with park-and-ride as shown in Figure 6, indicating strong trust in the app’s accuracy. This 
reliance suggests confidence that spots will be available even in constrained situations. 
Meanwhile, 17% opt to be dropped off, showing a preference for carpooling when parking is 
uncertain. About 10% choose to drive directly to their destination, avoiding the risk of not 
securing a spot. Waiting for parking remains the least popular choice, reinforcing that P&R 
users prioritise efficiency. Other alternatives, such as taking a bus or walking, are also 
uncommon, emphasising the strong dependence on private vehicles in users’ commutes. 
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4.3.2. Non-app Users 
In this sub-section, the focus will be on survey respondents who are not users of the park-and-
ride app. The questions for these users differ compared to the app users survey, with different 
questions asked for respondents who use real-time information compared to respondents who 
do not use real-time information in their park-and-ride commute. 

Table 2: Choices when real-time parking information is absent (non-app users). 
Commuter Choice Percentage 

Try to park and ride anyway 43 
Drive directly to your destination 7 

Use public transport only 43 
Order a cab 7 

Non-app users who rely on real-time information exhibit commuting behaviours similar to app 
users. Table 2 shows that nearly half continue using park-and-ride even if parking availability 
is uncertain, while an equal proportion opt for public transport exclusively. 86% of users 
integrate public transport into their commute, emphasising its perceived convenience and 
cost-effectiveness. Meanwhile, a minority prefer driving directly to their destination or taking a 
cab, showing a lesser inclination to private transport when parking information is unavailable. 
Table 3: Scenario where non-app users arrive at a station without prior info and find no spots. 

Commuter Choice Percentage 
Wait until a spot becomes available 14 

Try to park elsewhere and find alternative transport 36 
Search for other parking nearby 43 
Drive directly to your destination 7 

When arriving at a station without prior information and finding no parking, commuters adopt 
varying strategies, as seen in Table 3. Almost half of users search for parking nearby, showing 
a preference for maintaining their planned commute. The second most popular option is 
parking elsewhere and taking alternative transport. A smaller portion are willing to wait for a 
spot, despite potential delays, while less than one in ten drive directly to their destination. This 
highlights the uncertainty caused by the absence of real-time information and reinforces its 
importance in reducing disruptions and improving commuter decision-making. 
Figure 7 illustrates the primary reasons for respondents who do not use real-time parking 
information for park-and-ride (users can select more than one reason). A significant majority, 
74%, report not being familiar with the system, suggesting a potential for increased user 
awareness and education regarding online information. Almost half of users claim that they 
do not need it, indicating that some may have consistent parking experiences that do not 
necessitate real-time updates, such as usually knowing the number of spots available at a 
certain hour. Meanwhile, 15% of respondents express a lack of trust in the accuracy of the 
information. This data highlights that the main barrier to using online information is its lack of 
familiarity among commuters, showing the need for increased awareness regarding its use. 

Figure 7: Reasons that non-app users do not use real-time information to park-and-ride. 
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Table 4: Frequency of finding no parking at stations for all non-app users vs for users who 
claim not to need online information. 

Frequency PARKnRIDE Users (%) Non-Users (%) 
Never 15 18 
Rarely 11 27 
Sometimes 48 18 
Often 26 37 

 
Looking at the first column in Table 4, just under half of users sometimes do not find a parking 
spot at a station, while over a quarter often do not find a spot. These figures demonstrate the 
significant uncertainty faced by users, potentially leading to delays and added costs to their 
commutes. Only the remaining quarter of users almost always find a parking spot. These 
results highlight the unpredictability of commutes for respondents who do not use real-time 
parking information, underscoring its importance in shaping the journey of park-and-ride users. 
While nearly half of the respondents indicate that they do not require online information (from 
Figure 7), a considerable proportion of these individuals frequently encounter difficulties 
finding parking at their station, either sometimes or often. As shown in the second column of 
Table 4, more than half of these users either sometimes or often arrive at a park-and-ride 
station to find no available parking spots, 37% often and 18% sometimes, highlighting a 
significant challenge. This suggests that although these users believe parking availability 
information is unnecessary for their commute, its absence introduces a high level of 
uncertainty. With more than half of their trips affected, commuters may be forced to rely on 
alternative, and potentially more costly or time-consuming, travel options. Therefore, it can be 
concluded that the importance of real-time parking information is often underestimated by 
commuters; while many claim not to need it, a significant portion struggle without it. 
When parking spots are unavailable, most users who do not rely on real-time information 
choose to search for parking nearby, demonstrating a preference for maintaining their planned 
commute. Around 21% opt to park elsewhere and use alternative transportation, indicating 
flexibility in adapting their travel plans to minimise delays. Meanwhile, 14% prefer driving 
directly to their destination, prioritising reliability over cost. Only a small fraction choose to wait 
for a spot, suggesting that most commuters are unwilling to lose time and risk further delays.  
Based on Figure 8, most users (85%) base their decisions of whether to park-and-ride at a 
specific station on personal experience. Nearly half also consider advice from friends or family, 
showing the significant influence of social connections. Station staff are seldom consulted. 
Other responses include arriving very early at the station in order to almost guarantee a 
parking spot. This data implies that personal and social experience is the main replacement 
of online information for users who do not utilise the latter. 

Figure 8: Sources relied upon by non-app users to make park-and-ride decisions. 
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Furthermore, a key question in the survey was whether users think that the presence of real-
time parking information would better their commute. An overwhelming 85% believe that 
having such data could enhance their park-and-ride experience. Despite their current 
reliance on personal experience and advice from personal networks, these users recognise 
the efficiency benefits possible through access to real-time data.  

4.4. Statistical analysis 
To analyse the factors influencing commuting decisions in different behavioural scenarios 
related to park-and-ride and online information, a logistic regression was applied to five 
independent variables: gender, age, number of cars in a household, train trip duration, and 
driving distance to the station. Statistical significance across different user scenarios was 
assessed using p-values after running separate logistic regression models for each 
independent variable. Strong significance (p < 0.01), moderate significance (0.01 ≤ p < 0.05), 
and weak significance (0.05 ≤ p < 0.1) were used to indicate possible relationships between 
variables. The list of dependent variables are: 

• Decision to use park-and-ride in the absence of real-time information 
• Decision to use park-and-ride when hypothetically arriving to a station with no prior 

information and finding no spots 
• Decision to use park-and-ride when the app shows no parking available 
• Decision to use park-and-ride when the app shows limited parking availabl 

 
Table 5: Logistic regression results for factors influencing park-and-ride decisions 

under varying parking information scenarios 
Independent 

Variable Scenario p-value Beta 
Coefficient Effect 

Gender 
Decision to use park-and-ride when 
real-time parking information is 
unavailable 

0.017 -1.54 Negative (Male) 

Age 
Decision to use park-and-ride when 
real-time parking information is 
unavailable 

0.048 -1.90 Negative 

Household Cars 
Decision to use park-and-ride when 
real-time information indicates limited 
availability 

0.016 -1.58 Negative 

Train Trip Duration 
Decision to use park-and-ride upon 
arriving at a station with no prior 
information and finding no parking 

0.024 -2.79 Positive 

Train Trip Duration 
Decision to use park-and-ride when 
real-time information indicates no 
parking availability 

0.099 -2.20 Positive 

Driving Distance 
Decision to use park-and-ride upon 
arriving at a station with no prior 
information and finding no parking  

0.007 2.20 Positive 

Driving Distance 
Decision to use park-and-ride when 
real-time information indicates no 
parking availability 

0.029 2.32 Positive 

 
Table 5 summarises the statistically significant relationships identified through logistic 
regression between key independent variables and commuter decisions across various 
parking availability scenarios. Only variables with p-values below 0.1 are presented, alongside 
their corresponding beta coefficients and direction of effect. This table supports the individual 
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discussions provided in this section by consolidating the most influential factors affecting park-
and-ride behaviour under differing conditions. 
4.4.1. Gender and age 
Gender was only found to be significant in the absence of real-time parking information, with 
a moderate negative significance (p = 0.017) indicating that male users are less likely to park-
and-ride compared to female users in this scenario. However, no significance was observed 
in cases when real-time information was present. Similarly, age showed a moderate negative 
significance (p = 0.048) in the same scenario, suggesting that younger users are more likely 
to use park-and-ride despite uncertainty, while older users are more hesitant. 
4.4.2. Household cars  
The number of cars in a household had a moderate negative significance (p = 0.016) in the 
scenario where the app displayed limited parking availability, indicating that users with two or 
more cars were less likely to use park-and-ride in this case. This suggests that multi-car 
households have alternative transport options, such as driving directly to their destination, 
when parking uncertainty exists. However, no significance was found in other scenarios, 
meaning that household car ownership does not significantly influence decisions. 
4.4.3. Train trip duration 
Train trip duration related with two behavioural scenarios. A moderate positive significance (p 
= 0.024) was found when users arrived at a station with no prior information and found no 
parking, indicating that longer train trips increase persistence in attempting to park-and-ride. 
A weak significance (p = 0.099) also appeared when the app displayed no parking available, 
suggesting that users with long train trips are more likely to search for alternative parking 
rather than abandon park-and-ride. This is logical since if the train trip is long, then users 
having to drive to their destination or catching a cab would be quite costly. 
4.4.4. Driving distance to station 
Driving distance to the station showed the only strong positive significance (p = 0.007) in the 
scenario where users arrived without prior information and found no parking, meaning that 
those who drive longer distances are more committed to park-and-ride even when facing 
parking constraints. A moderate significance (p = 0.029) was also found when the app 
displayed no parking available. This latter finding is somewhat counterintuitive, as it raises the 
question of why users would drive a long distance to a station when they already know there 
is no parking available, which may warrant further research. This further supports the idea that 
longer driving distances increase reliance on continuing with park-and-ride due to not being 
willing to abandon the initial plan after a longer car trip. In contrast, no significance was found 
when real-time data was absent or when limited parking was available. 
4.4.5. Summary 
The statistical analysis highlights key factors influencing park-and-ride choices. Gender and 
age matter only when real-time information is unavailable, while household car ownership 
impacts decisions when parking is limited. Train trip duration and driving distance play the 
most consistent roles, with longer trips increasing commitment to park-and-ride even in 
uncertain conditions. These findings suggest that for further trips that have high-cost potential, 
users are more likely to try and stick to their plan of park-and-ride, even when faced with 
parking constraints.  

5 Conclusions 

5.1. Enhancing park-and-ride attractiveness through real-time information 
The findings highlight that real-time parking availability information significantly enhances the 
attractiveness of park-and-ride systems by reducing uncertainty and allowing commuters to 



ATRF 2025 Proceedings 

13 

make informed decisions. Survey results show that a majority of “PARKnRIDE” app users 
almost completely rely on online parking information, and its absence leads to a substantial 
drop in park-and-ride usage, with many opting to drive directly to their destination or use 
alternative transport due to the uncertainty of finding a spot. This underscores the need for 
reliable, accurate, and widely accessible real-time data to prevent unnecessary congestion 
and improve commuter experience. The study also reveals that app users display a strong 
reliance on real-time data when deciding whether to use park-and-ride, suggesting that 
increasing awareness and trust in the accuracy of parking availability updates could further 
boost the system’s use. This aligns with prior research highlighting the role of pre-trip 
information in shaping mode choice and reducing travel uncertainty through accurate and 
accessible updates (Farag, 2012; Byrne, 2011). These insights suggest that real-time 
information can optimise P&R efficiency, and its integration into transport policies can 
encourage broader use, especially in suburban areas where train station parking is sometimes 
limited. 

5.2. Behavioural dynamics in response to parking scenarios 
The study demonstrates how commuters react to different parking availability scenarios, 
highlighting behavioural shifts when real-time information is either missing or indicates a lack 
of parking. When arriving at a station without prior information and finding no spots, a majority 
of users attempt to park nearby or seek alternative transport, while a smaller portion opts to 
drive directly to their destination. Those who regularly use real-time data exhibit greater 
confidence in their decisions, as they often have contingency plans based on pre-trip 
information. However, the reluctance of most users to wait for a spot, even when parking is 
"limited" but not "full," suggests that commuters prefer certainty over chance and are often 
constrained by time, reinforcing the importance of real-time updates. Statistical analysis also 
shows that longer train trips increase the likelihood of users committing to park-and-ride, 
suggesting that travel distance influences decision-making more than just parking availability. 
The reliance on alternative transport solutions, such as being dropped off when no parking is 
available, highlights the importance of multimodal connectivity in ensuring seamless 
commuter transitions. 

5.3. Mode substitution and the impact on public transport use 
When park-and-ride is unavailable, most users tend to shift either to fully driving or fully using 
public transport, depending on their individual circumstances and preferences. This indicates 
that park-and-ride does not always lead to a net increase in public transport usage, as some 
users would have taken public transport regardless of whether park-and-ride was available. 
As a result, while park-and-ride can help reduce car use for longer trips, its effectiveness in 
reducing private transport depends on who is using it and what alternative they would have 
otherwise taken. This highlights the importance of understanding the user base and prioritising 
having park-and-ride systems in areas with low public transport accessibility to train stations. 
This will focus on attracting users who would otherwise drive their entire journey, in order to 
maximise the switch to sustainable modes of transport. 

5.4. Dependence vs. underestimation of real-time information 
While real-time parking availability information has proven to be useful for many commuters, 
a considerable portion of users still underestimate its necessity, despite frequently struggling 
to find parking. Survey responses indicate that nearly half of non-app users do not believe 
they need online parking information, yet over half of this group often face parking difficulties, 
highlighting a clear contradiction in their perceived and actual experiences. This demonstrates 
a behavioural gap in acknowledging the benefits of real-time data, potentially due to habits, 
lack of awareness, or distrust in information accuracy. App users, on the other hand, display 
a much higher level of reliance on real-time information, with their decision-making significantly 
affected by whether parking is available at their desired station. The trust placed in the 
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accuracy of parking data is evident, as many users still proceed to park-and-ride even when 
the app shows limited availability, reinforcing the importance of maintaining data reliability. 
These findings indicate that increasing awareness and promoting real-time parking 
information to non-users could greatly improve their commute, reducing unnecessary delays 
and optimising park-and-ride efficiency. 

5.5. Implications for urban transportation policy and planning 
The research findings present critical insights for urban transport planning, emphasising the 
value of integrating real-time parking information within park-and-ride systems to reduce 
uncertainty and improve user experience. Policy efforts should focus on expanding access to 
real-time data, via apps, signage, and online platforms, to support informed decision-making, 
particularly for non-app users. Findings also highlight the importance of aligning parking 
capacity with demand, especially in suburban areas where feeder public transport is limited. 
In these contexts, improving real-time information and, where appropriate, expanding parking 
supply can enhance access to public transport for users who are otherwise likely to drive to 
their destination. However, this does not imply that park-and-ride should be the dominant 
approach. While real-time information improves outcomes for those using P&R, more 
sustainable and space-efficient alternatives, such as on-demand public transport and better 
feeder services, should remain the long-term priority. These options are particularly well suited 
to dense urban environments, where reducing reliance on parking infrastructure is both 
necessary and achievable. Ultimately, this study supports improving the experience for 
existing P&R users through the provision of real-time information, rather than promoting P&R 
as the default solution. It also encourages planners to consider when and where such systems 
are most appropriate within a broader transport strategy. 

5.6. Future research 
Future research could involve the development of numerical models and simulations to 
complement the behavioural analysis conducted through the survey. These tools could help 
validate the findings and provide deeper insights into user decision-making under various 
parking availability scenarios. In particular, they could address some of the unexpected 
significances identified in the statistical analysis by testing these relationships in controlled, 
replicable environments. Additionally, different modelling approaches could be used to 
simulate commuter responses to real-time information, helping to strengthen the applicability 
of this research in reality. 

5.7. Study limitations and generalisability 
While the findings offer important insights into park-and-ride behaviour and the role of real-
time information, several limitations should be acknowledged. The overall sample size was 
modest, particularly given that the pool of “PARKnRIDE” app users across Sydney is itself still 
relatively small. However, the study does capture a meaningful share of this niche user base. 
The non-app user survey was distributed within a university setting, which may limit the 
generalisability of the results to the broader commuting population. As such, the conclusions 
drawn should be interpreted with caution and viewed as indicative rather than representative 
of all Sydney commuters. Nonetheless, the behavioural patterns observed are consistent with 
previous research, and the findings massively contribute to growing discussions around travel 
behaviour and technology adoption by providing meaningful insights into how park-and-ride 
users plan their commutes.  
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