Australasian Transport Research Forum 2024 Proceedings
27-29 November, Melbourne, Australia
Publication website: https://australasiantransportresearchforum.org.au/

Assessing the potential to increase bicycle access to train
stations

Punthila Jayarathne !, Geoffrey Rose 2, Marilyn Johnson?®
Veitch Lister Consulting
2 |Institute of Transport Studies, Department of Civil Engineering, Monash University,
% University of New South Wales (UNSW, Sydney), Law and Justice, and
Australasian College of Road Safety
Email for correspondence: Geoff.Rose@monash.edu

1 Introduction

In Australia, as in many countries, the promotion of sustainable transportation solutions has
become increasingly imperative to address the challenges of congestion, environmental
degradation, and public health concerns. Among the solutions available, the integration of
cycling and public transit systems, particularly trains, holds significant promise for enhancing
accessibility and reducing reliance on private vehicles. However, the uptake of cycling as a
mode to access train stations in Australia remains well below international benchmarks. For
example, bicycles account for about 40 per cent of station access trips in the Netherlands,
compared to less than one per cent in Melbourne (PTV, 2018). By focusing on the
underexplored aspect of increasing cycle access to train stations in Australia, we aim to
provide insights to support and enhance existing efforts towards sustainable urban mobility.

This study used Melbourne as a case study to assess the potential to increase bicycle access
to train stations. This study considered only the home/residence to station leg mostly referred
to as first mile. Drawing on insights from a bespoke survey, the potential market was
segmented using a matrix framework based of characterising the type of cyclists an individual
perceives themselves to be and their stage in the behaviour change continuum. The approach
identifies a substantial potential market and facilitates the differentiation of quick-win target
segments.

2 Literature review

Establishing individuals’ inclination towards cycling to access train station in Australia is
difficult due to the lack of data. This gap is particularly critical due to the inherent challenges
in accurately assessing the cycling landscape in Australia, primarily stemming from
deficiencies in existing data collection methods.

For instance, the predominant national survey, the Australian Household Census,
inadequately captures cycling commuting activities, with only a fraction of trips (1-2%)
reported. Further, the analysis fails to account for multi-modal bicycle journeys, including those
integrated with public transport (Olivier et al., 2020). Such underrepresentation of cycling
skews our perception of its prevalence and also undermines its potential role in addressing
various Sustainable Development Goals. Despite the limitations of the census, the bespoke
study conducted as part of this research in Melbourne found similarly low rates of cycling to
the station (2.4%). Clearly these rates demonstrate Australia is a long way short of realising
the role cycling can play as an access mode to public transport.
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Studies across diverse contexts have identified key challenges faced by individuals who cycle
to train stations, including safety concerns on roadways (van Mil et al., 2021; Winters et al.,
2011), anxieties regarding bicycle parking and security (Weliwitiya et al., 2018), and
regulations limiting bicycles being carried on trains (Damant-Sirois & El-Geneidy, 2015).
Notably, current cyclists’ motivations primarily revolve around time-saving and physical
exercise (Sherwin & Parkhurst, 2010), whereas non-cyclists cite concerns about inadequate
cycling infrastructure, distance and comfort (Damant-Sirois & EI-Geneidy, 2015;
Ravensbergen et al., 2018).

An examination of existing bike-and-ride patterns in European countries reveals that the
majority of users travel short distances (2-5km) to access public transport stops, with work
and education being the primary travel purposes (Martens, 2004). A study of train station
access trips in the Netherlands (Jonkeren et al., 2021) reported that cycling had a much larger
share at the home end (i.e., home to the train station) than at the activity end (i.e., train station
to destination).

Pre-intervention market segmentation, a strategy employed in prior research and government
initiatives such as Individualized Marketing, 'Travel Smart,' and ‘Travel Blending’, has proven
instrumental in identifying target populations predisposed to adopting environmentally friendly
transportation modes (Brdg et al., 2002 Zhang et al.,2013; Ampt & Rooney, 1999; Rose &
Ampt, 2001). Such segmentation both aids in designing effective cycling policies and
promotional campaigns and also facilitates the development of tailored initiatives to meet
users' diverse needs and preferences.

Attitude-based segmentation has emerged as a valuable tool for identifying potential 'mode-
switchers' towards cycling (Bamberg and Schmidt, 2001; Anable, 2005; Shiftan et al., 2008).
The application of the Stage of Change model, derived from the Transtheoretical Model, offers
a conceptual framework for identifying cycling market segments, delineating stages ranging
from Precontemplation to Maintenance (Prochaska and DiClemente, 1986; Nkurunziza et al.,
2012). Additionally, the categorisation of the general population into 'Four types of cyclists,'
proposed by Geller, has served as a useful indicator of cycling potential for transport purposes
(Dill and McNeil, 2013). While these segmentations have been widely employed to explore
and understand cycling, this approach has not been used to segment train commuters to
identify potential groups for promoting cycling to access train stations.

This research addresses this gap by employing a market segmentation approach to identify
target groups among regular train commuters, utilising a novel integration of the
Transtheoretical Model and the ‘'Four types of cyclists' framework. This combined
segmentation approach aims to assess individuals' readiness to change behaviour while
considering their individual cycling confidence levels.

3 Study approach and data

The aim of this study was to assess the potential to increase bicycle access to train stations
with a focus on Melbourne. The study was designed to answer four key research questions:

1. What is the latent demand for cycling access to train stations?

2. What are the barriers and motivators to cycling to the train station?

3. What are the potential quick-win market segments for travel behaviour change (TBC)
intervention to encourage cycling to the train station?

4. What incentives or rewards would motivate people to participate in a TBC
intervention to encourage cycling to the train station

An online questionnaire survey! was developed and implemented to generate data on train
commuter characteristics, existing station access behaviours and intentions to try cycling to

1 Ethics aproval was obtained from Monash Unviersity in advance of conducting the survey.
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the train station. Participants were recruited at nine stations? across the metropolitan
Melbourne train network. All selected stations had recently undergone major upgrades as part
of the level crossing removal program that included secure bike parking facilities and
enhancements to shared use paths adjacent to the stations and running along the rail lines.
Given these improvements, the stations represent the high end of facilities that could be
provided to encourage people to ride to the station and were considered the ideal setting to
examine the potential for a cycling-focused behaviour change initiative.

4 Results
4.1 Survey Response Analysis

The postcard was accepted by 5,975 people (53% acceptance rate). Survey responses were
received from 1,501 people (25%). Incomplete responses or infrequent travellers (< a few
times a year) were excluded (n=46), resulting in a total sample size of 1,455 (24% of
distributed postcards).

4.2 Barriers to cycling to the station for non-cyclists

Non-cyclist respondents® were asked to provide agreement with statements about riding to
the station (five-point Likert scale).

Across all non-cyclist respondents, the average response showed strong agreement with
three statements: | live too close to the station to ride, | am not comfortable riding in my regular
clothes, and Riding to the station is too much hassle.

Respondents were also neutral about the statements, | would not enjoy cycling to the station,
Inadequate bike parking at the station and Riding to station is not enough exercise. These
neutral responses may indicate that participants were unsure as they had not experienced
riding to the station.

The statement with the lowest agreement was | have other activities between home and the
station. This suggests that most non-riders do not have any anchor points or activities in
the home to station leg of their journey. This lack of complex tours is important in the context
of the potential to shift some of these individual to cycling to the station.

4.3 Motivators to try cycling to the station

Only non-cyclists were asked the question about what would encourage them to try cycling to
the station. Participants could choose up to five offers from a list that included infrastructure,
incentives and rewards. The most frequent responses related to infrastructure, specifically
bike paths from home to the train station and better bike parking facilities. However, it is
important to note that the design of the bike parking at the upgraded train stations, particularly
the bicycle parking cages, is discreet, often blending into the building. It is possible that
commuters are unaware of the upgraded bicycle parking already available.

The next three most popular options non-cyclists reported would incentivise them to try
cycling included:

1) free public transport on the days they cycled
2) afree bike service
3) free cycling equipment (e.g., bike lock, bike lights, basket or carrier)

2 Three stations were selected on each of three main train lines to generate a broad understanding of
behaviours across geographic locations. The range of stations also helped to minimise the sampling
bias that might have impacted commuters’ choices if fewer stations had been studied.

3 This group included people who had not cycled to the station in the two weeks prior to receiving the
postcard or who rarely or only sometimes cycled for any purpose (n=1,368, 94%).
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All three incentives could be considered in an intervention program. The appeal of bike service
is perhaps not surprising given that over half of Australian households own a bicycle (55-57%)
(Austroads, 2019) including over half the survey respondents who had access to a bicycle. It
is possible that the available bicycle is not in working order and this barrier to riding could be
overcome with a service. These items are relatively inexpensive, particularly compared to
major infrastructure works and could be considered in an intervention study.

5 Latent demand for cycling access to train stations

Latent demand for cycling can exist among non-cyclists as well as among people who already
cycle but could cycle more frequently in the future.

To understand the latent demand, the Stage of Change categories derived from The
Transtheoretical Model (TTM) (also known as the Stages of Change Model) (Prochaska &
DiClemente, 1986) were used. The Stages of Change Model suggests that change is a
process that unfolds over time across five distinct stages: Precontemplation, Contemplation,
Preparation, Action and Maintenance. The Stage of Change Model uses five qualitative stages
to categorise individuals based on their behaviour. An individuals’ stage category (Table 1)
indicates when they would change their existing behaviour, thus enabling separate
measurement of latent demand and realised demand.

Table 1. Statements used to identify a respondent’s Stage of Travel Behaviour Change

Statement Stage of Change

| would never ride a bicycle to the station Pre-Contemplation
| have not thought about riding to the station Pre-Contemplation
| have thought about riding to the station but | feel it's not practical forme  Contemplation

| am thinking about riding to the station in the near future Preparation

| ride to the station sometimes and plan to do it more in the near future Action

| recently started riding to the station and | will continue Action

| ride a bicycle to the station most of the time and will continue Maintenance

Segmenting the respondents into the Stage of Change category provided important insights
into train commuters’ cycling intention in the near future. Arguably the most important
categories are Contemplation and Preparation, almost half of the respondents. Respondents
in the Contemplation category had thought about riding to the station and only needed to move
two stages forward on the behaviour change continuum to cycle to the train station. Relatively
small number of respondents in the Preparation stage had already taken small actions to try
cycling to the station and were just one step away from Action. Nearly half of the respondents
in the Contemplation and Preparation segment highlight a substantial latent demand for
cycling access to train stations.

6 Potential quick-win market segments

Another objective of this study was to identify potential quick-win market segments for a
targeted travel behaviour change (TBC) intervention. The nuanced approach to segmenting
target population identified potential low-hanging’ fruit for a targeted TBC intervention.

Cycling in Australia is typically on-road and requires skill and confidence. The relationship
between self-efficacy and actions may differ for inexperienced intenders and experienced
actors (Rondinella et al., 2012). Therefore, this study incorporated both cycling confidence
derived based on The ‘Four types of cyclists’ categorisation, developed by Geller (2006) and
Stage of Change categories for a richer understanding of the potential market segment.

From the mapping of the two approaches, five groups were identified.

A. Confident Contemplators: Strong and Fearless and Enthused and Confident
cyclists in the Contemplation stage
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B. Concerned Contemplators: Interested but Concerned cyclists in Contemplation
stage

C. Confident Pre-contemplators: Strong and Fearless and Enthused and Confident
cyclists in Pre-Contemplation Stage

D. Concerned Pre-contemplators: Interested but Concerned cyclists in Pre-
Contemplation Stage

E. Making change: people who already cycle includes all levels of cycling confidence.

The largest segment was Group B, concerns about cycling are likely to be a barrier and
support may help them to try cycling to the station. Two quick-win targets, or ‘low hanging fruit’
are Group A and Group E.

A small segment of train commuters is in the Action stage. Already cycling to the station, they
are progressing towards regularly cycling to stations. This group includes both Confident and
Concerned riders and confirms that being a Concerned cyclist is not a barrier to cycling to the
station.

7 Conclusions

This study has identified substantial potential to change the way people commute in middle
and outer Melbourne. There is a 49 percent latent demand for cycling to the train station. This
study provides clear insights into who is already cycling, who will never cycle and importantly
those people who just need a nudge to encourage them to try riding to the station. The study
also provided insight into the types of incentives most likely to realise this shift in travel
behaviour.

Market segmentation has the potential to play a key role when designing an intervention
program in the context of cycling to train stations. Identifying quick-win market segments to be
targeted in short-term TBC interventions can support policy planners and developers in
making evidence-based intervention designs. It would be desirable for future research to
replicate this study in another city to compare and contrast the results. Future research could
also trial a TBC intervention focused on the quick-win segments identified here to measure its
uptake and effectiveness.
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