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1 Introduction

Public transport is an important driver of sustainability in the transportation sector that plays a
significant role in responding to climate change. In an urban setting, the benefits of public
transport include reductions in emissions, greater accessibility, increased economic efficiency,
and contributions to economic activity (Miller et al. 2016).

A range of evidence illustrates that public transport can play a useful role in developing
personal independence for adolescents (Goodman et al. 2014). Because adolescents cannot
legally drive, they often depend on adults to meet their mobility needs. Furthermore, childhood
habits may play a significant role in determining an adult's behaviour. Adolescents exposed to
public transport in early life are more likely to use it later (Smart and Klein 2018). A leading
socio-economic framework is proposed by Sallis et al. (2006) (reported in Marzi and Reimers
2018) to explore adolescent mobility. This framework emphasises the role of personal,
household, and physical characteristics in shaping travel behaviour.

The most crucial activity in the daily life of adolescents is school (Currie et al. 2005). However,
this focus on school-related travel ignores the fact that adolescence is a stage of life where
they routinely need to go to various activities beyond school, such as extracurricular activities,
social events, and part-time jobs. This kind of trip is more likely to be used for long-distance
travel, which raises the likelihood of using public transport (Stark et al. 2018). Adolescents, in
particular, could also choose and have different reasons for going on out-of-school trips than
they do for going to school. For instance, they might choose to go on these trips during their
discretionary time (Loh et al. 2022), for example, on weekends, when public transport is less
frequent.

Hence, there is a clear need for a deeper understanding of adolescent activity and travel
patterns to both school and non-school destinations (Kamargianni et al. 2012), particularly in
Australia, where there is a lack of comprehensive data analysis on youth travel habits (Currie
et al. 2005).

Therefore we adopt the Sallis et al. (2006) socioecological framework to address these two
important questions:

e What factors are associated with adolescent public transport use in Melbourne?

o Do these factors have different impacts on public transport travel to school vs non-
school travel?

This paper aims to answer these questions using the following structure: First, the research
method is outlined. Next, the main findings are presented. Suggestions for future research
directions and policy implications are included in the paper's discussion.

2 Methodology

This study examines the travel behaviour of adolescents in Greater Melbourne. For this
investigation into adolescents’ travel patterns, data from the Victorian Integrated Survey of
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Travel and Activity (VISTA) spanning the years 2012 to 2020 was used. VISTA constitutes a
cross-sectional household travel survey conducted among residents residing in Greater
Melbourne and Geelong, although data from Geelong were excluded from this analysis.

In Victoria, young people can receive a driver's license after reaching 18 years of age; so, for
this study, anyone between 9 and 17 years old was considered a pre-driving adolescent, and
their data were extracted. As a result, the dataset contained 7,690 pre-driving adolescents
aged 9-17 years old. It should be noted that at the time of analysis, much of 2020 and 2021
VISTA was not made available because of COVID-19, therefore data presented here is from
May 2012 to March 2020 i.e., pre-COVID travel.

Binary logistic regression is adopted to predict whether or not adolescents use public transport
on their travel day. Based on the literature review, the dependent variable is measured on a
dichotomous scale (Using public transport: “Yes”, “No”) and the independent variables were
classified into three main categories (personal characteristics, household characteristics, and
physical environment):

e Personal Characteristics of adolescents
o Gender (Male, Female)
o Age (9,10, 11,12, 13, 14, 15, 16, 17)
o Number of trips by adolescents on their travel day
e Household characteristics
o Parents’ driving licence (Yes, No)
o Number of adults in the household
o Number of children in the household (One child, Two or more children)
O

Household income (Low income: Lower than $850 per week, Middle income:
[$850 - $1250 per week], High income: Upper than $1250)

House ownership (Fully owned, Being rented, Occupied rent-free, Other)
Number of cars at the address (A household without any cars, with less than
one car per adult, with one or more cars per adult)

e Physical environment

Travel year (From May 2012 to March 2020)

Survey day (Weekday, Weekend)

Household location (Inner, Middle, and Outer regions of Melbourne)

Population density at home location

Public transport service levels of train, tram, and bus (No service, Low, Medium

and High services)

The public transport service level is an index based on the number of transit arrivals at stops
within an area of interest, adjusted to account for the typical walk-access catchment for each
stop. Full details of the methodology for calculating this index are detailed in Currie (2004) and
Currie and Senbergs (2007).

The Public Transport Research Group (PTRG) at Monash University has been developing an
R code to calculate this Supply Index directly from the General Transit Feed Specification
(GTFS) data. The results of the code for the day of the 2016 census for each of the Australian
Bureau of Statistics (ABS) 2016 Statistical Area Level 1 (SA1) zones in Victoria are used.

O O O O

3 Main findings

Six logistic regression models were run, three modelling school-related public transport travel,
and the others modelling non-school-related public transport travel. For each, three sets of
models were run:

1. Model 1 is the control model, testing the effects of personal and household
characteristics;
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2. Model 2 tests all three modes together, including a measure of the total public transport
service level of the adolescents’ home location; and

3. Model 3 tests break down transit service levels based on mode (Train, Tram, and Bus).

Across all models, age values exhibited the strongest relationship to using public transport,
particularly for school trips.

The next most influential variable in Models 2 and 3 is the public transport service level and
higher service levels increased adolescents’ public transport use. Comparing Models 2 and 3
is also informative; while total public transport service level shows strong positive associations,
drilling down to mode-specific availability paints a more nuanced picture. Higher bus and train
access provide the clearest influence on the likelihood of using public transport across trip
purposes, rather than tram services which are more concentrated in the inner part of the city.

Household location is another influential variable, although with similar effects in all models.
Access to public transport increases in inner Melbourne, hence adolescents are more likely to
use public transport, compared to outer parts of the city. However, the strength of this effect
does drop substantially in Model 3, suggesting that household location is a proxy for public
transport service level. In addition, population density at the home location is not significant,
again suggesting that transit service is the more important variable.

Weekend travel has one of the strongest negative associations with using public transport,
followed by the number of cars in the household. Adolescents' total number of trips (by all
modes) on their travel day also influenced public transport use. These effects were much
larger for non-school trips.

Results also indicate that public transport use patterns are similar between the years the
surveys were undertaken. The influence of the survey year from 2013 to 2015 is statistically
significant in Models 2 and 3, suggesting a slight drop in transit use in these years, before
returning to the long-term average.

4 Discussion

The results of this study are presented based on an analysis of the VISTA household travel
data from May 2012 to March 2020, shown in summary in Table 1.

Table 1: Summary of factors associated with public transport use among adolescents in
Melbourne

Modelled association with public

Factors transport use
Increasing age Increases likelihood
Public transport service level Increases likelihood
Household location (Inner part of Melbourne) Increases likelihood
Number of trips by adolescents on their travel day Decreases likelihood
Number of cars at the address Decreases likelihood
Travel day (Weekend) Decreases likelihood
Travel year No significant association

First, although the overall rate of using public transport has not changed significantly in the
last ten years of the VISTA study, suggesting that transit use is relatively stable among
adolescents in Melbourne, many studies find a downward trend.

There is a significant relationship between age and adolescent public transport use. This
relationship is stronger with school trips and increases with age. These findings are consistent
with research by Durand et al. (2016) from North America. Given that there has been a link
shown in prior research by (Woldeamanuel 2016; Yarlagadda and Srinivasan 2008) between
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parental attitude and adolescent usage, this finding pertains to a decline in parent interventions
as their children get older.

Higher use of public transport among adolescents is positively linked to higher transit service
levels, although this depends on the transit mode. Overall, buses had the strongest
associations with public transport use, especially for school trips, emphasizing the important
role that the public bus network plays in facilitating school trips among Melbourne adolescents.
Train service levels had a positive association with public transport trips with a similar effect
size on both school and non-school trips. Using these methods, the tram service level had
almost no impact on public transport use, perhaps because the tram network in Melbourne is
concentrated in the inner city and focused on travel into the city centre. Adolescents living in
these neighbourhoods may instead walk to local destinations or use the train for longer-
distance trips. Some other variables were likely related to transit service levels, such as
household location (inner-Melbourne households associated with higher transit service levels)
and weekend travel (associated with lower transit service levels).

One unexpected association was between taking more trips on a given day and lower transit
use. More trips could indicate more complex travel needs, which could be more difficult to
meet using public transport.

This study has significant justifications for improving transit, as it is important to offer public
transport services that appeal to adolescents for several reasons. First, to increase their
freedom and independence, public transport should specifically target adolescents due to their
innate mobility limitations. Second, it is acknowledged that adolescents who are exposed to
public transport during their adolescent years might be more inclined to use public transport
when they are adults (Cain 2005).

Encouraging adolescent participation in public transport systems requires a multifaceted
approach that addresses various influencing factors. By understanding the dynamics of these
factors, like age and public transport service levels, policymakers can develop comprehensive
policies tailored to the unique needs and preferences of this demographic.

Adolescence is a period of rapid change in travel behaviour as children age. Based on studies
in the UK and Australia (Currie et al. 2007; Department for Transport 2006), these shifts in
travel behaviour reflect the evolving priorities and responsibilities of adolescents as they
mature. An increase in work-related travel during the teenage years highlights the introduction
of part-time jobs and other work commitments, which further diversify their travel patterns
(Currie et al. 2007). Moreover, the transition from school-dominated travel purposes to a more
varied set of activities, including leisure and personal business, underscores the broader range
of interests and obligations that come with age. The late adolescent years, marked by an
increase in leisure activities, shopping, and personal travel, suggest a period where social
interactions and personal responsibilities become more prominent. Long-distance travel is
more common for this type of journey, which increases the possibility of using public transport
(Stark et al. 2018). Furthermore, non-school trips start during the day and weekend and are
undertaken for social, shopping, and other purposes rather than for school-related purposes.
As for the declining likelihood of weekend travel, the government and PT operators should
concentrate more on enhancing the regularity and effectiveness of the current PT routes to
encourage adolescents to use them more frequently, especially for these trips (Irawan et al.
2022).

Given the relatively modest model fit of this study’s regression models, there are still significant
factors that influence adolescents' usage of public transport. These factors, for example, the
attitudes of adolescents toward public transport are not captured in the present model,
because these factors are not measured in VISTA data. To gain a deeper understanding of
these various factors influencing the use of public transport and their potential impact on future
transport planning, more research is required.
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