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Abstract

University students are regarded as a readily available market segment for public transport.
In Hanoi, as elsewhere, they constitute a large portion of bus passengers. However, one
portion has been quitting buses, and the reasons were so far unknown. Nor was it clear
whether they planned on retuning. Through a survey of more than 800 students in seven
higher education institutions, this study aimed to find the answers to these questions. The
study revealed that bus ridership was determined by socio-demographic variables (year
of studies, household income, employment status, motorcycle ownership), environmental
variables (home-university distance), and psychological variables (convenience, bus staff
behaviour, risk of sexual harassment, reliability and health, image and status). A negative
disruptor such as the fear of Covid-19 infection had little effect on the decision to continue
riding buses. Meanwhile, the prospect of riding ‘clean and green’ electric buses, which
were introduced in a pilot program, was a positive disruptor that may lead a portion of stu-
dents to return to public transport.

Keywords Public transport - Buses - Student travel - Hanoi - Vietnam - Covid-19 - Green
technology

Introduction

University students are regarded as a readily available market segment for public trans-
port. Riding buses allows students to travel on a budget while engaging in some physical
exercise, in the form of walking or cycling, at the start and/or or end of their trips. Among
planners, the hope, if not the expectation, is that students’ reliance on public transport will
keep campus environments clean and green, it will reduce parking demand and congestion
around campuses, and, finally, it will help young people form life-long sustainable travel
habits (Albareda-Tiana et al. 2018; Soltani et al. 2019).
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Fig.1 Bus ridership along the pandemic timeline

In Hanoi, as elsewhere, students constitute a large portion of bus users. Most use dis-
counted monthly passes, which are quite affordable.! While the overall bus modal share in
the Vietnamese capital is only 7-9 percent (Department of Transport 2021; Nguyen et al.
2020, 2021b; TRAMOC 2019), student passengers account for more than a third of bus
trips (Nguyen et al. 2017). Their contribution to public transport patronage became clearer
in 2020 at the outset of the Covid-19 pandemic. When university closures were mandated
at the start of the year, bus ridership fell from 27 million in January to 19 in February and
16 in March (Fig. 1). Once the national lockdown ended and students returned to face-to-
face classes in May, bus ridership spiked to 19 million. It kept growing but never returned
to pre-pandemic levels. In October 2020, it had just reached 25 million—nearly 2 million
short of January 2020 levels (Department of Transport 2021). That suggests (though it
does not confirm) that one portion of student riders did not came back, at least not yet.

Through a survey of more than 800 students in seven higher education institutions, this
study aims to find out why some Hanoi students resumed bus ridership after the Covid-19
lockdown while others were lost to this mode. Is the fear of infection a key factor here? Or
have there been other reasons leading to particular choices with regard to public transport
use? Are there gender differences in travel behaviours and preferences among students,
and what drives those differences? Might service improvements persuade some students to
return to public transport?

These questions are important not only for Hanoi—where the local People’s Committee
(2016) has made it a priority to attract and retain students among public transport users—
but also for other cities in Southeast Asia and beyond. Students’ use of public transport is

! All Hanoi bus tickets are subsidized, and student monthly passes are cheaper than others. A standard one-
way ticket costs 30¢ and student monthly passes cost between US$2.4 and US$4.4 depending on network
coverage.
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poorly understood elsewhere too (Khattak et al. 2011). In particular, we know little about
the reasons why students might stop using bus services. Studies focused on university cam-
puses tend to combine data for students and staff (De Vos et al. 2020; Namgung and Akar
2014; Ribeiro et al. 2020; Shannon et al. 2006). Or, they take a snapshot of the modal split
at one point in time (Danaf et al. 2014; Nguyen-Phuoc et al. 2018; Obregén Biosca 2020;
Whalen et al. 2013; Zhou 2012) rather than considering modal shifts over time—for exam-
ple, from public buses to private motorcycles or cars. Some studies only examine students’
stated preferences and intentions around public transport (De Vos et al. 2020; Nguyen-
Phuoc et al. 2018), which may not translate into actual behaviour. No existing studies on
the modal choices of students have estimated the gender differences in the effects of vari-
ables. Given these research gaps, the findings from this study will be useful outside Hanoi
and Vietnam.

By way of context, Hanoi is a typical Global South megacity in terms of transport and
land-use issues (Stead and Pojani 2017). As a higher education hub, it attracts numerous
students from all over Vietnam. Out of 8 million inhabitants, nearly 600,000 are students
attending 78 universities and colleges (mostly public) (Hanoi Statistics Office 2019). Most
of these are located in urban districts where access is relatively easy. Daily travel in Hanoi
is largely based on motorcycles (Nguyen and Armoogum 2020; Huynh and Gomez-Ibaiiez,
2017), with ownership estimated at 776 motorcycles/1000 inhabitants. Automobile owner-
ship is low but on the rise; it currently stands at 60 cars per 1000 inhabitants.? Cycling is
a marginal mode, mainly used by children; adults mostly consider it as recreation (Hansen
2017; Nguyen et al. 2021a).

The public transport system comprises more than 100 formal bus routes, which are sub-
sidised by the public sector (Nguyen and Pojani 2021). While this number sounds high, it
is inadequate for a megacity like Hanoi. Most bus vehicles are conventional; CNG buses
operate only along four routes. One BRT corridor was built in 2017 (Nguyen et al. 2019)
and two urban rail lines are currently under construction and/or testing. Another major
improvement comes in the form of a pilot program which added electric buses along
ten routes. This program was officially launched in the second half of 2021. The electric
buses—produced and operated by Vinbus, a newly established local company—are new
and comfortable and emit no noise or air pollution. Free WiFi is provided on board. Buses
are equipped with cameras which allow drivers to better control the interior and exterior
of the vehicle. Drivers themselves are under camera surveillance as well, in order to avoid
risky driving and ensure courteous behaviour towards passengers. However, the electric
buses run along the existing road infrastructure, which is shared with cars and motorcycles.
No segregated busways have been planned so far.

The study was conducted in this changing environment. On the one hand, the risk of
catching Covid-19 in crowded buses may have pushed some students away from public
transport — perhaps forever. On the other hand, the prospect of riding on modern and clean
electric buses may lure some students back to public transport, or keep them from leaving.
Prior to discussing the empirical portion of the study, we set forth the theoretical frame-
work that guided the research.

2 2018 figure, estimated by authors based on the Hanoi Statistical Yearbook and a report from the Hanoi
Police.
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Theoretical framework

Students tend to use public transport more than other population segments (Zhou 2012).
However, car use is quite popular among this group too (Hopkins et al. 2021). For exam-
ple, the car vs. transit modal split is 41/31 percent at the University of California at Los
Angeles, U.S. (Zhou 2012), 25/33 percent at Iowa State University, U.S. (Zhou et al. 2018),
20/24 percent at McMaster University, Canada (Whalen et al. 2013), and 39/28 percent
in various British and Irish universities (Davison et al. 2015). The car offers both practi-
cal and symbolic advantages. Many North American cities are set up so that driving—as
opposed to riding a bus or a train—provides more independence, flexibility, speed, protec-
tion from crime, weather, and prying eyes. To some motorists, driving also equates with
freedom, excitement, identity, and social status (Ashmore et al. 2019; Paez and Whalen
2010; Pojani et al. 2018).

In the Global North, the rise of the urbane and environmentally conscious Millennial
generation has kindled hope that automobile-based travel will be reduced and a shift to PT
will occur (Delbosc et al. 2019; Kuhnimhof et al. 2012). Some studies have even reported
the emergence of the ‘carfree’, a class of people who choose to give up car ownership alto-
gether (Brown 2017; Paijmans and Pojani 2021). Cities have sought to facilitate these tran-
sitions by expanding transit coverage and adopting a range of other sustainable transport
policies and tools, including reduced transit fares for students, congestion charging in inner
cities, parking caps in new developments, and MaaS apps (Melia et al. 2018; Rotaris and
Danielis 2015). Some cities have experimented with free public transport (Cats et al. 2017,
De Witte et al. 2006). Yet, cars have remained a favourite choice among Millennials based
in the Global North (Hopkins et al. 2021).

Car travel dominates even more in Global South cities (see Pojani and Stead, 2017).
For example, in Beirut, Lebanon, a city of 2 million, the overall share of “formal” public
transport use among students is only 10 percent (Danaf et al. 2014); it is less than 3 percent
in Danang, Vietnam, a city of 1 million (Nguyen-Phuoc et al. 2018).> Among youth in
less developed cities, car ownership is a key life aspiration (Belgiawan et al. 2014; Pojani
et al. 2018). The rest of the population uses cars or motorcycles for urban travel. This is
unsurprising considering the poor quality and erratic nature of public transport services in
much of Asia, Africa, and Latin America (Al-Ayyash and Abou-Zeid 2019; Huynh 2020;
Nguyen et al. 2019; Nguyen and Pojani 2018; Pojani 2020). It is only in cities with supe-
rior BRT systems, such as Curitiba or Bogot4, that the share of transit use surpasses 50
percent among students; but even here, car use is popular (Duarte et al. 2016).

Besides the quality of public transport and the attachment to automobility, what other
variables determine bus ridership among university students? A review of the relevant lit-
erature (see Appendix 1) reveals the following three groups of variables, which can “push”
students to, or “pull” students from, public transport:

Socio-demographic variables. Findings from existing studies are highly contradictory.
Evidence from Norway (Nayum and Nordfjern 2021) and Mexico (Obregén Biosca 2020)
suggests that female students are more inclined to use public transport. In contrast, a study
set in Lebanon (Danaf et al. 2014) shows that male students are more likely to use public
transport. Studies set in the US (Zhou 2012), Vietnam (Nguyen-Phuoc et al. 2018; Van

3 Danang is a medium-sized, harbor city, with a large tourist base. Findings on student travel here (see
Nguyen-Phuoc et al. 2018) are not comparable to Hanoi, a dense university-centric megacity—certainly not
under pandemic circumstances.
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et al. 2014), Thailand, and the Philippines (Van et al. 2014) find that gender is unrelated
to public transport use among students. Similar contradictions are evident with respect to
income. In Lebanon (Danaf et al. 2014), the U.S. (Zhou et al. 2018), and Mexico (Obregén
Biosca 2020), higher-income students are less likely to travel by bus, whereas in Vietnam
income is irrelevant (Nguyen-Phuoc et al. 2018). The role of living arrangements is not
clear either. In one study, these are not significant (Nguyen-Phuoc et al. 2018) whereas
other studies find that students who live with their families, as opposed to living alone or
with housemates, are more likely to use public transport (Zhou 2012; Whalen et al. 2013).
A clearer finding is that bus use decreases over the years spent at university. Freshers are
more likely to rely on public transport compared to seniors who gradually shift to the car
or motorcycle (Duarte et al. 2016; Zhou 2012; Nguyen-Phuoc et al. 2018). In fact, vehicle
ownership — either of a motorcycle (Nguyen-Phuoc et al. 2018) or a car (Danaf et al. 2014;
Duarte et al. 2016) - is associated with lower public transport use. Having a part-time job
while studying may also affect one’s travel modes for a variety of reasons (Zhou 2012), but
this variable has not been tested until now.

Environmental variables. The term ‘environment’ is used here to denote the natural,
built, and policy environment. Climate and weather conditions are known to affect travel
mode choices. In cities with very cold winters and/or very hot summers, carless students
may limit their bus ridership to the season with increment weather and switch to cycling,
scootering, and even walking the rest of the time (Nayum and Nordfjeern 2021). An urban
setting, with a high street density, appears to be more conducive to public transport use
among students (Whalen et al. 2013). However, where the inner cities are derelict, and bus
vehicles are poor, students shun those — more so than in suburban and rural areas (Danaf
et al. 2014). The home-university commute distance leads to more bus ridership among
students in Brazil and Colombia (Duarte et al. 2016) some parts of the U.S. (Zhou et al.
2018), but is not a significant variable in Vietnam and other parts of the U.S. (Nguyen-
Phuoc et al. 2018; Zhou 2012). Pro-car transport policies, such as free parking at university
campuses, lead to more driving whereas “carrot” measures, such as free or discounted tran-
sit passes for students, lead to more bus use (Whalen et al. 2013; Zhou 2012). In addition,
variables such as low population densities and excessive urban roads widths may disincen-
tivise public transport use, but these have not been examined in the existing literature on
student mode choice.

Psychological variables These comprise a wide array of perceptions around public
transport, including safety, convenience, comfort, access, cost, environmental friendliness,
and utility. Typically measured on a Likert scale, perceptions can determine both students’
choice (Shaaban and Kim 2016) and intention (Nayum and Nordfjern 2021; Van et al.
2014) to use public transport. As with socio-demographic and environmental factors, the
significant variables vary by research setting and design. A study set in Thailand, Vietnam,
and Indonesia finds that environmental friendliness and safety are crucial here. Vietnamese
students, in particular, care about travel convenience and speed (Van et al. 2014). Similarly,
studies from Qatar (Shaaban and Kim 2016), Belgium (Simons et al. 2014) and Norway
(Nayum and Nordfjeern 2021) highlight the importance of bus reliability, frequency, and
access, as well as driver’s behaviour and security onboard and at bus stops. A common
crime in public transport is pickpocketing (Smith and Clarke 2000). Sexual harassment is
prevalent too — albeit underreported (Ding et al. 2020). Women are more concerned with
security and sexual harassment and consequently tend to avoid taking buses alone after
dark (Ceccato et al. 2021; Chowdhury and van Wee; 2020; Currie et al. 2013; Loukaitou-
Sideris et al. 2020; Simons et al. 2014) or quit using public transport altogether (Quinones
2020).
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Fig.2 Theoretical framework

In addition to the variables above, which play a role under normal circumstances, public
transport use is also affected by major disruptions which impact entire cities and societies
rather than select individuals or population subgroups. These disruptions can be positive or
negative. Natural disasters, including epidemics, are negative disruptors that tend to reduce
public transport use (De Vos 2020; Tirachini and Cats 2020). On the other hand, techno-
logical innovations, such as MaaS apps or BRT, can be positive disruptors that spur transit
ridership. In the case of Hanoi, recent disruptors have included the Covid-19 pandemic
(negative) and the launch of electric buses on select routes (positive).

We combined these two disruptors with most of the socio-demographic, environmental,
and psychological variables reported as significant in the literature to formulate our theo-
retical framework (Fig. 2).* While our analysis is based on data reduction and regression,
this framework paves the way for more powerful statistical tools in future studies, such as
Structural Equation Modelling, based on existing models such as ‘goal-directed behaviour’
(Perugini and Bagozzi 2010) or ‘theory of planned behaviour plus habit’ (de Bruijn et al.
2012).

Data and analysis

This study employs primary data collected in May 2021 via a structured survey, designed
to examine students’ behaviours and attitudes around public transport. To provide some
context: Hanoi universities shifted to online learning in April 2020 as the city went into
its first lockdown due to the Covid-19 pandemic. Thereafter, infection rates fell consider-
ably in Hanoi. University activities returned to normal, and proceeded as such until May
2021, when the capital of Vietnam experienced a resurge of Covid-19 cases. At that point,
university activities shifted online once again. The survey was conducted during that time
(before the official launch of the electric bus program).

The first part of the survey collected socio-demographic and environmental data,
including gender, age, year of studies, employment status, residential district, living

4 Given the study design, we could not include variables on weather and climate.

@ Springer



Transportation (2023) 50:811-835 817

Shahioi

Vietnam

[C Urban Districts
[ Non-Urban Districts
B Origin/Destination of electric bus routes
@ Uuniversity surveyed
— Electric bus route

1. Vinhomes smart city

2. Long Bien

3. Cau Giay

4. Tran Phu

5. Ho Tay water park

6. Giap Bat bus station

7. Vincom Long Bien

8. Vincom Ocean park

9. Hao Nam

10. My Dinh bus station

11. Ham Ngh

12, Times city

13. Offices of administrative bodies
14. Noi Bai airport

Scale)1:270000
= Y o o =

Fig.3 Research area

arrangements, home-university distance, and vehicle ownership.” The second part col-
lected travel behaviour data, including the main commute mode to university and the fre-
quency of bus use. Respondents who did not commute by bus were asked whether they
had shifted from the bus to another mode during the year preceding the survey. The third
part of the survey contained a series of attitudinal statements, measured on a 7-point Likert
scale, which explored the potential reasons for choosing or quitting bus transport. These
statements were derived from the literature (see summary in Appendix 1) and constituted
the psychological variables in our theoretical framework.® The effects on bus use of the two
disruptors—Covid-19 (negative) and the launch of electric buses (positive) — were meas-
ured through several attitudinal statements around the fear of infection (Nguyen 2021) and
a binary question on the intention to return to riding buses once electric vehicles became
available.

The survey was administered online through Google Forms, with all the questions
marked as mandatory. The questionnaire was pre-tested with twenty students, and upon val-
idation, a link was sent to the students of six universities and one college: Hanoi University
of Mining and Geology (HUMG), National University of Civil Engineering (NUCE), Uni-
versity of Transport and Communications (UTC), Hanoi Architectural University (HAU),
Phuong Dong University (PDU), Hanoi University of Industry (HAUI), and Hanoi College
of Commerce and Tourism (HCCT). All but PDU are public. HAU, HUMG, and HAUI
are located near the urban edge whereas the rest are in rather central locations (Fig. 3).
These institutions were selected in order to achieve an even distribution of campuses across
the urban districts. However, this choice has a shortcoming: excluding students in certain

5> We only asked about motorcycle ownership; car ownership is minimal among students in Hanoi.

® The use of attitudinal statements in research is subject to the usual qualification that what people say may
not match what they do. Some respondents may provide statements that rationalize their modal choices
(such as driving) even where they are aware that these choices are environmentally unsustainable. Also, in
this case, responses were based on current beliefs or memories regarding a choice (giving up bus ridership)
that was made up to one year prior. So there is a level of unreliability embedded in the responses.
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disciplines, such as health and law for example, may introduce a bias in the sample (see
Soltani et al. 2019).

In total, 862 responses were received, which constituted a representative sample. Of
these responses, 29 were eliminated as unreliable. Thus the sample was reduced to 833
responses. Of these, 249 respondents had always used a commute mode other than the
bus (mostly a motorcycle) and were therefore set aside. The final sample consisted of 584
responses eligible for inclusion in the study. These responses were provided by students
who either used buses currently, or had used them in the past but quit in the year preced-
ing the survey. It is difficult to determine whether this sample is representative because the
populations of students who are current bus users and former bus users are unknown.

To combine the observable variables (socio-demographic and environmental vari-
ables) and unobservable variables (psychological variables) we employed a hybrid method
(see Loo and Wang 2018; Nguyen 2021; Zhen et al. 2016). In a first step, we identified
the latent (psychological) variables by reducing the 23 attitudinal statements into 7 con-
structs. Then, single factor scores were estimated for each construct, which could be used
in a model. Given that the attitudinal statements we used were derived from different stud-
ies rather than a standardised questionnaire, we applied exploratory factor analysis (EFA)
instead of confirmatory factor analysis. The results of the Bartlett’s Test of Sphericity and
the Kaiser—-Meyer—Olkin Measure of Sampling Adequacy confirmed that the use of EFA
was appropriate.

Subsequently, two binary logit models were fitted to evaluate the effects of socio-demo-
graphic, environmental, and psychological variables, and the two disruptors, on bus rider-
ship. Model 1 included the entire sample. Female students were expected to experience a
different set of issues to male students (Pojani 2014); therefore, interactions between gen-
der and the remaining variables were added Model 1. Model 2 considered only former bus
users. Because all interactions (between gender and other variables) were not significant in
Model 2, they were removed.

To diagnose the risk of multicollinearity we estimated pairwise correlations between the
independent variables. All the coefficients were either not significant or weak—i.e., with
values smaller than 0.4 (Nguyen and Armoogum 2021). The Pseudo R? value (0.2543) of
the first model, which focused on past and current behaviour, fell within the recommend
range: 0.2-0.4 (Hensher et al. 2015). Model 2, which measured future intentions, had a
lower but still acceptable Pseudo R? of 0.1304 (see Hopkins et al. 2021; Zhou et al. 2018).

All the statistical analyses were carried out in STATA 15.0.

Findings and discussion

The findings are reported in three parts: descriptive statistics, factor analysis, and regres-
sion analysis. Table 1 presents the key characteristics of the study sample (N=584). As
seen, the distributions by gender and year of study were balanced. Overall, incomes were
relatively low, with more than three fourths of respondents coming from households earn-
ing less than US$550 per month.” More than half of the students, in particular women,

7 To determine what constitutes a ‘lower income’ at the household level, we reasoned that: most university
students in Hanoi come from other provinces and rent rooms in shared houses; the Student Associations
of several universities surveyed indicate that, typically, students room in groups of four and students’ indi-
vidual monthly income is less than US$140 on average; on this basis, a student household of four has a
monthly income of about US$550-560 on average; it follows that a household income of less than US$550
is lower than average.
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Table 1 Descriptive statistics

Variable Value All Male Female Former
(N=594) (N=306) (N=288) bususers
(N=308)

Freq % Freq % Freq % Freq %

Gender Male 306 52 306 100 O 0 166 54
Female 288 48 0 0 288 0 142 46
Year of studies Ist year 154 26 75 25 79 27 48 16
2nd year 151 25 85 28 66 23 63 20
3rd year 146 25 72 24 74 26 96 31
4th year 143 24 74 24 69 24 101 33
Household monthly income <550 USD+¥ 463 78 234 76 229 80 211 69
>550 USD¥ 131 22 72 24 59 20 97 31
Motorcycle ownership Yes 277 47 157 51 120 42 175 57
No 317 53 149 49 168 58 133 43
Residential district Urban district 374 63 196 64 178 62 188 61
Non-urban district 220 37 110 36 110 38 120 39
Living arrangements Rent house 475 80 241 79 234 81 243 79
Live with family 119 20 65 21 54 19 65 21
Part-time job Yes 351 59 171 56 180 63 221 72
No 243 41 135 44 108 37 87 28
Home-university distance Short (<2 km) 159 27 45 15 114 39 58 19
Medium (2-5 km) 257 43 140 46 117 41 152 49
Long (>5 km) 178 30 121 39 57 20 98 32
Stopped using buses Yes (shift to other modes) 308 52 166 54 142 49 308 100
No (still using buses now) 286 48 140 46 146 51 O 0
Intention to reuse buses Yes nfa n/a nfa n/fa n/a n/a 163 53
after e-bus launch No nfa  n/a n/a n/a n/a n/a 145 47

US$1=22.500 VND

worked part-time to support themselves while studying. The vast majority of respondents
lived in urban districts, 2—5 km away from their university, and shared rental accommoda-
tions with roommates.®

Overall, 52 percent of the respondents had stopped riding buses in the previous year.
Those tended to be male and older students (in the third or fourth year of their studies).
They had part-time jobs and were more likely to own motorcycles. On the positive side,
more than half (53 percent) of the “quitters” intended to return to bus transport once elec-
trical buses were introduced. This finding supports the view that youth have more pro-
environmental attitudes than older adults (D’Souza et al. 2006; Torgler et al. 2008). Other

8 In northern latitudes, a 2-km distance is considered as walkable. But in Vietnam’s tropical climate, 2 km
is generally considered too long a distance for walking in summer. Air pollution and poor pedestrian infra-
structure, in addition to heat, make walking unpleasant too. Therefore, studies set in Vietnamese cities use
2 km as the threshold for public transport use (see Nguyen-Phuoc et al. 2018).
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Table 3 Descriptive statistics of extracted (psychological) factors

Variable All sample Male Female Anova test Former bus

(N=594) (N=306) (N=288) male vs users

female (N=308)

Mean Std Mean Std Mean  Std Mean  Std
Sexual harassment risk 0 1 —-0.326 1.064  0.347 0.792 ** 0.048 1.029
Theft risk 0 1 -0.016 0.992  0.017 1.010 n/s -0.012 1.062
Convenience 0 1 —0.062 1.039 0.066 0.953 n/s 0.235 0913
Bus staff behaviour 0 1 —0.044 1.112  0.047 0.865 n/s 0.100 0.990
Reliability and health 0 1 0.072 1.082 —0.076 0.900 * 0.117 0.951
Image and status 0 1 -0.102 1.121  0.108 0.840 ** 0.174 0.908
Covid-19 risk 0 1 0.034 1.076 —0.036 0912 n/s 0.038 0.974

n/s=not significant
"p<0.1
*p<0.05

studies have similarly found that, where public transport is regarded as more environmen-
tally friendly, it is more likely to be patronised (Simons et al. 2014; van Lierop et al. 2018).

The application of exploratory factor analysis (EFA) to the survey responses generated
seven constructs or factors: (1) convenience, (2) theft risk, (3) sexual harassment risk, (4)
bus staff behaviour, (5) reliability and health, (6) image and status, and (7) Covid-19 risk.
These factors accounted for 74 percent of the total variance underlying the 23 attitudinal
items in the survey (Table 2). Women were much more concerned about sexual harassment
risk, as well as and image and status, compared to men (Table 3). Conversely, women did
not care as much as men about reliability and health.

The first model (Table 4) confirmed that gender was irrelevant in the decision to stop
using buses. This result contradicts previous reports that women, including students, are
the most loyal bus users (Chowdhury and van Wee 2020; Nayum and Nordfjern 2021;
Obregén Biosca 2020), despite their more complex travel needs and the risk of harassment
they face on public transport (Pojani 2014).

Similar to peers in other developing cities (Nguyen-Phuoc et al. 2018; Duarte et al.
2016), Hanoi freshers and sophomores were more likely to rely on buses relative to juniors
and seniors. There are a few plausible explanations for this finding. Students who come
from rural areas and smaller towns are accustomed to lower-quality public transport ser-
vices at home. Hanoi’s bus system, while not at the level of Tokyo’s or Seoul’s, is consid-
ered the best in Vietnam, surpassing even Ho Chi Minh City’s. Hence its attraction among
younger students. As the novelty wears off, and students start getting jobs and internships
in their last few years of study, public transport no longer caters to their needs and wants,
and they shift to other travel modes. Also, once students are more familiar with Hanoi,
some move, choosing to live farther from the university but in better-equipped and cheaper
accommodation (Nguyen-Phuoc et al. 2018).

In this study, students who lived the closest to their university (less than 2 km away)
were the most likely bus users (although the associations were weak). This finding can be
interpreted in several ways. For one, female students, who are the most frequent bus users,
tend to live closer to their university than male students. Bus reliability decreases over
longer distances (e.g., toward the end of a route) while the time spent on board increases.

@ Springer
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Given that men value convenience more highly, these factors may lead them to give up bus
ridership. At the same time, travelling by motorcycle or even by car over long distances in
Hanoi is tiring, risky, and enervating. It may be that male students are more prepared to
battle the congestion, pollution, and noise in the city.

Living arrangements (whether with family or with roommates) were not a predictor of
the shift from buses to other modes. This may be because, in either case Hanoi students
have access to the same modes: they can take the bus or borrow a motorcycle from their
roommates, siblings, or parents if needed. Studies set in North America (Whalen et al.
2013; Zhou 2012) have found that students who live with their families are more likely to
ride buses than those who live with roommates. This may be simply due to lower spending
power among students who have chosen to attend university in their hometown.

Returning to our findings: higher household incomes, private motorcycle ownership,
and part-time employment all increased the odds of students’ quitting public transport.
Other studies set in Vietnam have pointed to the same issue: an increase in motorcycle
ownership is associated with a decrease in bus use among students (Nguyen et al. 2017,
Nguyen-Phuoc et al. 2018). Students purchase motorcycles not only for their own trans-
port but also as a means of earning some income by joining app-based moto-taxi services
(Nguyen-Phuoc et al. 2020). Conversely, those students who work while attending univer-
sity tend to have more complex schedules throughout the day, which cannot be followed
using unreliable, low-frequency, trunk-line bus services. Studies set in other countries have
found that students who come from higher-income families are more likely to own private
vehicles and less likely to ride buses, regardless of employment status (Danaf et al. 2014;
Obregdn Biosca 2020; Zhou et al. 2018).

As for psychological factors, fear of sexual harassment was a significant factor in wom-
en’s decision to quit using buses (it was irrelevant for men). Women, however, remain the
main public transport users, as noted. These findings are quite concerning—generally, but
especially in the context of the pandemic. During this time, buses have been less crowded
than usual, and based on previous studies, a lower bus load was expected to lessen con-
cerns around the risk of harassment (Orozco-Fontalvo et al. 2019). But we found that not to
be the case. It may be that sexual harassment on public transport has increased rather than
decreased during the pandemic, due to a higher level of anonymity afforded to perpetrators
by the mandatory use of face masks. Or, less crowded buses may have led to less frequent
but more severe sexual harassment.

In addition to outright harassment, female respondents were also more sensitive to the
poor conduct of bus staff. They were more likely to take notice if drivers and ticket conduc-
tors were distracted, ununiformed, or impolite. Note that the vast majority of Hanoi buses
are staffed by men, and in some cases, staff have been known to engage in the sexual or
gender harassment of female passengers.’

Meanwhile, male students cared much more about bus reliability and the fatigue associ-
ated with bus trips — perhaps because they tended to live farther from their university than
female students. Other gender-based differences were not statistically significant. Both gen-
ders were more likely to quit using the bus where they perceived it as a lower status and a
less convenient mode. This is understandable: inconvenience is a known factor that makes
public transport unattractive (de Ofia, 2021).

® Gender harassment is different to sexual harassment. It refers to insulting, hostile, and degrading behav-
iors toward women, not necessarily aimed at sexual cooperation.
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The risk of theft was not significant; neither men nor women were particularly con-
cerned about it. While pickpocketing does occur in Hanoi, it may not be seen as a major
problem by students, who are regular or frequent bus users and know how to protect them-
selves from thieves. Also, students often commute accompanied by their friends, class-
mates, or roommates and this perhaps makes them feel more secure on buses.

Among former bus riders, those who lived closer to their university, did not own a
motorcycle, or did not hold a part-time job were more inclined to want to return to public
transport after the advent of electric buses. Former bus users who disliked the image of
conventional buses and the behaviour of existing drivers and conductors were also more
likely to want to return to public transport once electric buses were introduced. Clearly,
young people entertain high hopes that the vehicle and service quality in the pilot program
will be superior to what they have experienced so far. It is crucial not to disappoint them
and risk losing them forever as bus passengers.

The fear of Covid-19 infection was not a significant factor in the decision to quit riding
buses. Note that, until recently, Hanoi has been exemplary for managing to successfully
control the pandemic (CNN 2020). On public transport, face masks have been mandatory
and this rule has been strictly enforced. One study (Manh et al. 2021) reported that the rate
of mask wearing is 100% on-board with nearly 90% of passengers using masks correctly.
As a consequence, no cases of infection have been detected on public transport and the
perception of risk has been minimized. Given these special circumstances, this finding may
not be applicable elsewhere. In other cities, Covid-19 has decimated public transport rider-
ship (Tirachini and Cats 2020).

Conclusion and recommendations

This study set in the capital of Vietnam sought to pinpoint the forces that “push” students
to, or “pull” students from, public transport. To this end, we combined a series of socio-
demographic, environmental, and psychological variables with two disruptors, one nega-
tive (Covid-19) and the other positive (the launch of electric buses) and modelled their
effects. We found that bus ridership was determined by first or second year of studies,
lower household income, and a smaller home-university distance. Motorcycle ownership,
part-time employment, and fear of sexual harassment (among women only) led students
to quit riding buses. Women tended to value polite bus staff behaviour whereas men were
more focused on reliability and health. Both genders were equally concerned about the
inconvenience and the poor image and status of buses. Somewhat surprisingly, the fear of
Covid-19 infection had little influence on the decision to discontinue riding buses. Mean-
while, the prospect of riding ‘clean and green’ electric buses may well lead a portion of
students to return to public transport.

From a practice perspective, these findings point to a number of issues which policy mak-
ers should consider in order to make public transport more attractive for students — in particu-
lar non-captive users and women. Any strategies to sustain public transport ridership need to
be comprehensive and involve gender mainstreaming. All aspects—including service, infra-
structure, vehicles, and marketing—need to be targeted in order to challenge gender biases at
each stage of public transport planning, development, and operation. Specific measures, which
are being tried across Asia and farther afield, include: designating seats for women in buses,
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providing women-only buses (or train carriages), employing more women as bus drivers and
ticket conductors, and promoting more women in transport policy-making positions (Duch-
ene, 2011; Dunckel-Graglia 2013; Graham-Harrison 2015). However, note that gender-based
segregation has not been successful everywhere, and in some countries has even backfired. As
Orozco-Fontalvo et al. (2019) note, “one of the challenges is that groups of men now target
these wagons and wait for female passengers to exit the vehicle to harass them.” Gekoski et al.
(2015) provide a full summary of the evidence.

The challenge is major because, in emerging economies such as Vietnam young passen-
gers (existing and prospective) are increasingly demanding, and much less willing than their
parents to put up with the poor bus services of yesteryear. Owing to more exposure to the
wider world, and the availability of other travel options, they expect reliability, safe driving,
frequency of service, comfort on board, clean vehicles, courteous and professional behaviour
from staff, harassment-free vehicles and stations, and real-time information on digital plat-
forms (Nguyen and Pojani 2018). In sum, they expect public transport to match the conveni-
ence, status, and image of private cars, motorcycles, and hide-hailing. Under these circum-
stances, “carrot” measures that make public transport more attractive (such as the launch of
electric buses) may work better than “stick” measures that restrict vehicle ownership and use.

Appendix

Appendix 1 Summary of studies on university students’ bus use.
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