
RESEARCH ARTICLE

The role of safety in modal choice and shift: A

transport expert perspective in the state of

Victoria (Australia)

Mohammad Nabil IbrahimID*, David B. LoganID, Sjaan KoppelID, Brian Fildes

Monash University Accident Research Centre, Monash University, Melbourne, Victoria, Australia

* mohammad.ibrahim@monash.edu

Abstract

Background

Previous research showed differences in the exposure to risk from using different modes of

transport and that modal choice can significantly impact road safety outcomes. Though, a

modal shift to a safer mode is not commonly discussed as part of road safety strategies.

Aim

This study aimed to explore the perspectives of transport policymakers about the role of

safety in modal choice and if it can be one of the main factors for modal choice and shift.

Method

Seven semi-structured interviews were conducted with transport experts from government

(n = 5) and private (n = 2) organisations in the state of Victoria. Interview transcripts were

analysed using a thematic approach to identify the key perspectives of the experts.

Results

Overall, the analyses indicated uncertainty of the ability to use safety in modal choice as a

road safety strategy and identified two main issues; 1) the perceived limited role that safety

plays in people’s modal choice, and 2) that safety is perceived to be a barrier to modal

choice and modal shift towards public and active travel. Experts suggested that when con-

sidering transport modes other factors such as convenience, availability, speed, cost, trip

purpose and income are more influential than safety in modal choice. They also suggested

that safety might play a role within the chosen mode, but not in choosing between modes,

such as considering safety features when purchasing a car after deciding to drive a car. It

was also stated that safety could act as a barrier preventing people from choosing sustain-

able transport modes of public transport and active travel.

Conclusions

Theoretically, it is argued that safety and mobility cannot be traded against each other, and

that mobility becomes a function of safety, not vice-versa. However, our findings indicated
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that the transport experts did not believe that safety is the main factor in the modal choice

process. Transport experts believed users choose their mode of transport mainly to achieve

mobility benefits without necessarily considering how safe is their choice as a differentiator

factor. While the shift to a safer mode of transport would help improve road safety outcomes,

further investigations are needed to inform how can we influence the consideration of safety

as the main factor in modal choice and removing barriers to using the relatively safest avail-

able mode of transport.

Introduction

Travel and transportation options have been continually evolving, and with every technologi-

cal evolution, different modes of transport have been introduced with different consequences.

Despite the benefits of transportation to accessing work, education or other community and

social activities, there are also negative consequences, including crash-related deaths and seri-

ous injuries, traffic congestion, air pollution, and noise [1]. Tingvall and Haworth [2] argued

that safety is the most important factor in the road transport system, with the loss of human

life and/or health unacceptable to society, and therefore the system must be designed such that

crash-related deaths and serious injuries are eliminated. Mobility, therefore, should be second-

ary to safety and should not be obtained at the expense of safety.

The safe system approach

Australia was one of the first countries to formally adopt the Safe System approach to improve

road safety [3]. The objective of the Safe System approach is that eventually no one will be

killed or seriously injured within the road transport system. This has been embraced in a

“Towards Zero” philosophy in Australia [4]. Both the Safe System approach and Towards Zero

have been adapted from the Swedish “Vision Zero” initiative with a similar philosophy that

was legalised in Sweden in 1997 [2]. Vision Zero provides a focus on a safe road transport sys-

tem which can be used to guide the selection of strategies and then the setting of goals and tar-

gets. Vision Zero focuses on the way the road transport system should be designed to ensure

zero deaths and serious injuries. Tingvall and Haworth [2] argued that safety and mobility can-

not be traded against each other, and that mobility becomes a function of safety, not vice-

versa. In addition to the Safe System approach, which focuses on the road transport system,

some literature identified modal choice and modal shift as a potential intervention measures

to shift travellers toward modes with lower fatality and serious injury outcomes such as trains

and buses [5–8].

Modal shift

Modal shift is generally discussed to alleviate congestion and emission by reducing the number

of private cars and shift users to public trains, trams or buses, and to achieve health benefits

associated with active travel modes (i.e., increasing walking and cycling). Although, conceiv-

ably it could also achieve further safety benefits for the road transport system. Litman and Fitz-

roy [7] argued that it is important to include the concept of modal shift as part of any road

safety strategy. However, very few attempts have been made to estimate the road safety benefits

of applying modal shift strategies [5].
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Previous research has reported that decisions about modal choice are made according to

values that vary amongst individuals. Modal choice values can be related to the characters of

the individual, their social and/or economic status, the journey, and/or the transport facility or

vehicle [9, 10]. The modal choice decision is the outcome of individual trade-offs between dif-

ferent factors [11]. Safety perceptions are not always included in modelling transportation

choices [12]. Many of the previous studies have discussed modal choice factors from the indi-

vidual perspective, whereas some of those factors are outside the control of individual users

and in the realm of transport planners and providers.

The impact of modal choice on road safety outcomes

There are differences between the risk of different modes at different times of the day or days

of the week, and that road safety outcomes are sensitive to the travel mode. The International

Transport Forum collected mobility and road safety data from 31 cities to evaluate, monitor

and benchmark road safety outcomes. Analysis reveals considerable differences in road safety

performance between modes within the same city and between cities. Pedestrians, cyclists and

motorcyclists, together called vulnerable road users, make up about eight out of ten road users

killed in city traffic [13].

Furthermore, for cyclists injured in in France, the risk of being killed, both based on time

spent traveling and the number of trips, was about 1.5 times higher than for car occupants

[14]. Cairney [15] further claimed that cycling and walking have the highest risk of road death

and serious injuries. Litman [16] noted that walking and cycling have relatively high crash

rates per mile, but per-capita crashes tend to decline with increased use of these modes.

Bouaoun et al. [14] showed the risk of being killed was 20 to 32 times higher for motorized

two-wheeler users than for car occupants. When compared with the U.S., motorcyclists had a

fatality rate per passenger mile 29 times that for automobiles and light trucks [17]. In Australia,

travel by motorcycle is by far the least safe mode of travel, with fatality and serious injury rates

approximately 30 times those for travel by car [15].

Taxis and ridesharing services may reduce traffic crashes in some situations, such reducing

drunk driving. Uber [18] and Litman [16] (claimed that increasing trips by competitive ride-

sharing and late-night transit services around bar closing times increased travel as car passen-

gers rather than drivers, and therefore contributed to reducing the number of drunk drivers

and the subsequent probability of crashes.

Bus travel has a low risk and switching from travelling by car to travel as a bus passenger is

likely to have a neutral or mildly positive effect [15].

Ibrahim et al. [19] estimated the relative risk across nine travel modes in the Australian

state of Victoria and found public transport modes to be the safest way of travel, while motor-

cycle and bicycle are the most at-risk modes.

Therefore, modal choice of different modes of travel has the potential to cause both positive

and negative outcomes, depending on the type and extent of the changes and differences in

road user exposure to collision severity [15].

While generally the ‘Safe System’ approach is accepted as the best current approach for

improving road safety [20], other supplementary approaches such as management strategies

aimed at shifting travel towards a more favourable and safer mode of travel can also help.

Differences in risk between different modes of travel encouraged the need to include modal

shift as part of any road safety strategy in order to be able to further reduce trends in causalities

and crashes [5, 13, 15, 21, 22].
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Study objectives

Merging the objectives of mobility management and safety has the potential to achieve com-

bined benefits and lead to safer and better transport outcomes overall. The rationale behind

this study was the hypothetical believe that safety comes first, and it should drive modal

choice.

This study aimed to explore to what extend safety consideration is prioritised over mobility

in modal choice from transportation providers and policy makers perspective to answer the

main question related to the role of safety in modal choice and if safety can be used as the

main factor for modal choice and shift.

Method

A qualitative research approach was undertaken, which included semi-structured interviews

with experienced transport experts from public and private transport organisations. This

semi-structured approach was selected so that the researcher could adopt questions that are

both fixed and open-ended and may not be asked in the same way or order for each respon-

dent. This allowed the participants to elaborate on any specific topics of interest and/or con-

cern to them. A thematic analysis was used to structure the data outcomes, following previous

guidelines of Clarke and Braun [23]. This method was applied to identify patterns and to

explain the participants conceptualisation of the research questions without being tied to a par-

ticular theoretical viewpoint [23, 24].

Ritchie et al., [25] noted different ways to identify potential participants such as using exist-

ing lists of registered participants or by generating specific lists with specific requirements for

a research study.

A purposive (selective) sample was identified for this study that enables detailed exploration

and understanding of the perspective of transport organizations towards modal choice and

safety. Setting a selective criterion for the participants enhance how potential group differences

and similarities can be illuminated to address the subject under study and the research ques-

tions [24–26].

The following criteria were set to short list potential participants:

• Participants are employed by a public or private transport organisation, and

• participants are responsible for transport planning and/or operation in their organisation.

A list of potential participants was identified that included 16 stakeholders: six from state

agencies, three from transport operators, four from private organisations, two from local coun-

cils, and one from academia.

Participant selection

Recruitment was undertaken according to Monash University’s ethical guidelines. Contact

with potential participants was made via email which included an invitation to participate, an

outline of the research under discussion and a consent form, allowing the participants to make

a more informed decision about whether to accept or decline the invitation. The response rate

to the 16 invitations sent out was 44 percent (n = 7).

Although, the sample size is relatively low but for detailed interview with experts, this num-

ber is adequate as suggested by previous qualitative researchers. Even samples as small as four

or five is enough to make valid comparisons and can be very effective in revealing group per-

ceptions rather than individual perceptions [24–26].
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Once each participant agreed to participate in the study, an interview was organised using

either face-to-face, telephone and/or video interviews, depending on their suitability. Six of the

seven interviews were recorded to aid accurate transcription; however, one participant did not

agree to the recording and hence only notes were taken. Details of the sample are shown in

Table 1 below.

Interview questions

Fourteen structured interview questions were prepared for each interview and listed in Table 2

below. The interview questions were developed based on the findings of previous research

studies, as well as to address the research objectives. The interview started with general ques-

tions about transport problems, leading to more focused questions about modal shift and

travel safety. As noted above, due to the semi-structured nature of the interview, each partici-

pant was encouraged to elaborate on each question where they wanted to.

Procedure

The semi-structured interviews were designed to take approximately 30 minutes to complete

due to the busy schedule of the participants. However, the average interview time was 45 min-

utes (due to the additional time needed to expand the discussions from the initial questions).

Following the completion of the interviews, all the raw data (including recordings and

notes) were processed and transcribed in preparation for the analysis using the Thematic Anal-

ysis approach.

The Thematic Analysis depends on interpretation including coding, categorisation, and

noting patterns [27]. Joffe and Yardley [28] also noted that the theme must also describes the

bulk of the data. In this study, an inductive approach of descriptive coding was followed and

simultaneous coding was used when the data’s content suggested multiple meanings [29].

Each code was described using clear operational definitions so they can be applied consistently

by a single researcher over time, and multiple researchers can use the same definitions as they

code future data [29].

Results

The themes and patterns that emerged from the analyses of the participant responses are

shown in Table 3 below.

The following two main themes were identified and are discussed further below.

• Perceived limited role of safety in modal choice of transport, and

• The role of safety as a barrier to modal choice and modal shift

The role of safety in modal choice

The experts believed that modal choice is rational and the role of transport safety in modal

choice is limited, and the following factors are related to this perception.

Trust was perceived as a strong reason to minimise safety concerns regarding modal choice.

Trust can be divided into three categories: 1) trust in the transport system, 2) personal self-

ability trust, and 3) organisational self-ability trust.

Trust in the system was noted in the response of Participant 3 to Q3: “It is not clear if

modal choice can be used as a safety strategy because the expectation from transport users is
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that all modes are safe and the transport system that is provided by the government should be

safe”.

Trust in personal ability was highlighted in response to Q6 about the role of safety in modal

choice, Participant 2 stated: “. . .people who drive do not think that they are going to have acci-

dents, but it happens, and it could be not your fault–people do not think about that.”

Similarly, trust in the organization was coded with Participant 6 stated that his organization

trusted the safety of the mode they provide: “our car is new, and the age of our fleet is newer

than typical private vehicle fleet, so it is somehow safe in terms of the quality, technology and

features of the vehicles”. and he stated that as they have new fleets “technology and features of

cars is a safety advantage”.

Within Mode was used by participants explicitly stating that safety should be addressed

within the chosen preferred mode but not to influence travel choice. Participant 3 believed

their role was: “telling people how they can be safe in a particular mode but not telling people

to choose a particular mode”. Participant 3 stated when asked Q10: “No, I don’t believe that

getting people to choose safer modes of travel would be an effective solution; if you are choos-

ing between one mode and another it is not realistic to base your decision on safety only, but if

you are choosing within the same mode, then it is definitely a factor such as choosing to

Table 1. Details of the stakeholders who participated in the interviews.

Organisation Organisation/Participant Role Interview format Duration

(mins)

1 Public Transport Victoria (PTV) Planning for public transport network development including train, tram and bus services Face-to-Face 42

2 Bus Association Represent and advocate the public transport industry Face-to-Face 58

3 Royal Automobile Club of VIC

(RACV)

Addressing community needs in the areas of mobility Face-to-Face 35

4 Transport Safety Victoria (TSV) Manage transport safety standards including legislation, licensing, registering and

monitoring

Face-to-Face 50

5 Transport Accident Commission

(TAC)

Promote road safety, improve the State’s trauma system and support those who have been

injured in road crashes

Telephone

Interview

50

6 POPCAR Car Sharing Car rental club for short-term car rental Video Call 40

7 Transport for Victoria Transport Planning Video Call 58

https://doi.org/10.1371/journal.pone.0280949.t001

Table 2. The semi-structured interview questions.

Q1 What do you think are the major problems with the Victorian transportation system at present?

Q2 What are the possible solutions under consideration?

Q3 If we are looking for Modal Choice to improve safety, can you explain what is meant by Modal Choice as a

potential strategy for improving road safety?

Q4 Do you have any thoughts or policies for using modal choice to improve road safety?

Q5 What do you believe are the factors that influence the way people choose their travel modes?

Q6 What role do you think safety plays in these choices?

Q7 What do you see as your organization role in influencing people’s choice of mode of travel?

Q8 Does your organization actively encourage people to choose safer modes of travel?

Q9 How–policies, practices, etc.?

Q10 Do you think that getting people to choose safer modes of travel would be an effective solution?

Q11 How would modal choice fit into a safe system approach to road safety?

Q12 How do you see the role of car sharing or ride sharing (GoGet, Flexidrive, Uber) on influencing travel

choices?

Q13 What do you believe is possible impact of disruptive technology in the way people choose to travel?

Q14 Other thoughts or suggestions?

https://doi.org/10.1371/journal.pone.0280949.t002
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purchase a different make of car”. Similarly, Participant 7 stated that after people decide to

drive a car for factors other than safety, safety might play a role in which car to drive: “when

people decide to purchase a new car”.

Non-Safety factors those that don’t include safety specifically dominated modal choice

responses. For example, Participant 1 noted that: “If you try to influence people’s choice from

safety only it will be a very weak strategy”, and Participant 2 noted: “I don’t think safety will

influence their decision”. The following factors were perceived to be important in modal

choice which are not necessarily related to safety including:

• Convenience: this factor included the perceived convenience of the mode. For example, in

response to Q5 about the factors that influence the way people choose their travel modes,

Participants 1, 4, 6 and 7 explicitly stated that ‘convenience’ was one of the most important

factors. Participant 7 stated that “convenience is the reason why people in the outer and

regional areas prefer cars”. We also referred to convenience from participant’s notes as “abil-

ity to move smoothly”,” internal design of the buses”,” enhancement to physical on and off

the bus”,” frequent and direct bus service”, “availability of bike racks” and “integration

between different modes”.

• Availability: alternative’s availability was highlighted as one of the main modal choice factors,

as stated by Participant 3 in response to Q5:” the availability of the modes and transport

options”.

• Speed: It was referred to as a main factor in modal choice as per responses to Q5 such as

stated by Participant 1 describing why the car is more attractive: “public transport usually is

slower than private vehicle”. Participant 3 also stated that “travel time can be related to the

mode speed”.

• Cost and Income: The cost of travel was also referred to as an important factor. Participant 1

stated that people drive more due to “the perception of the cost of driving is quite a low and

people don’t understand clearly the cost of their driving”. In addition, Participant 6 believed

that people choose the mode that “works financially for them”. In discussing the organisa-

tion’s role in influencing people’s choice of mode of travel (i.e., Q7), Participant 1 referred to

Table 3. Organising themes, codes and main themes related to modal choice shift and travel safety.

Organising Themes Codes Main Themes

Mode Factors Trust Limited Role for Safety in Modal Choice

Within mode

Convenience

Availability

Speed

Cost

The behaviour of other users Safety as Barrier to Modal Choice and Shift

Integration

Awareness/Information

Trip Factors Trip Purpose Limited Role for Safety in Modal Choice

Night-Travel Safety as Barrier to Modal Choice

Individual Factors Income Limited Role for Safety in Modal Choice

Time availability

Age Safety as Barrier to Modal Choice and Shift

Gender

https://doi.org/10.1371/journal.pone.0280949.t003
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the income level and stated that “students are primary users of public transport due to low

car ownership and income”.

• Trip purpose: Participant 2 mentioned “the purpose of the trip”in response to Q5 as a main

role in the modal choice.

• Time availability: Participant 2 responded to Q5 by linking modal choice to “how much is

the time availability” for different individuals and their specific trips.

Safety as a barrier to the modal choice and shift

Safety was perceived as a barrier to public transport and active travel and that can result from

the following factors:

• The behaviour of others: For example, Participant 4 noted in response to Q2: “bus drivers to

drive more carefully and gently, other road users to respect bus movements and consider

people inside the buses”. In addition, Participant 1 responded to Q8 that: “customer behav-

iour within public transport” might be a personal safety concern for some people that pre-

vent them from choosing safe modes such as public transport.

• Road user age: The issues of undesired behaviour from other users as stated above

highlighted the age barrier of elderly people in using buses and that age might play a role in

modal choice when they have specific concerns. Age was also discussed with Participant 1

regarding Q8 and the concerns of families travelling with young children when using public

transport: “try to address safety issues within public transport service such organizing cam-

paigns for the public on how to access and park a pram”.

• Integration: integration between modes, especially during modes change, was highlighted by

most of the participants as an issue for public transport users. Participant 3 responded to Q4

on suggesting safety policies: “to make the transport hub where people change the mode to

another is more friendly and safe, particularly for pedestrian and cyclist”. It was noted by

Participant 4 as one of the major problems with the Victorian Transportation system at pres-

ent replying to Q1: “integration of transport services especially bus service “. Participant 5

also stated that: “Enhancement to physical on and off for public buses is required to achieve

better perspective toward bus safety”. Participant 1 stated: “Public transport is poor in some

areas and people can’t get there easily”.

• Awareness/Information: Participant 2 highlighted the importance of information availability

to increase confidence when using any mode of transport and in busses particularly: “there

is weakness in information reliability”. Participant 1 also highlighted the importance of

awareness campaigns on how to use public transport to address safety issues of slips and

falls.

• Night Travel. Participant 2 highlighted personal security when travelling at night: “because

we all were told that safety is a concern when travelling at night in public transport, personal

safety is the safety concern from individual perception”.

• Gender: Participant 1 highlighted the concern of travelling at night for female travellers.

They also highlighted the concerns for women in cycling. In response to Q6, they stated that

“there is a clear difference between men and women in cycling especially” and “Personal

safety or security plays a major role, especially for women and night-time”.
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Summary of results

Overall, the experts suggested that the role of considering safety in modal choice is limited, it

can improve road safety when people consider safety after they choose their mode regardless

of how it performs against other modes such as considering safety features when purchasing a

car after deciding to drive a car. Sometimes considering safety might lead to choosing a less

safe modes, such as people trusting their car is safe because of technology for example. More-

over, safety might act as a barrier to choosing safer modes of public transport because of some

potential barriers such as the behaviour of others, multiple journey integration, lack of infor-

mation, travel at night, road user age, and gender.

In the modal choice process, safety comes after some more important factors identified by

the experts that could be further investigated and addressed to encourage the use of safer

modes. Those factors as discussed above include convenience, availability, speed, cost, trip

purpose and income.

Discussion

The literature highlights that research on road safety and research on modal choice are being

discussed separately. Road safety research focused on improving the road user safety of the

chosen mode such as how to improve motorcyclist safety if they choose motorcycle as a mode

of transport. Modal choice research focused mainly on how people choose their mode of trans-

port from social and economic factors and on modal shift for sustainability targets. This study

combined both road safety and modal choice to investigate if safety can be a factor in encour-

aging the choice of safer mode of transport. This study also examined the perspectives of trans-

port providers and policymakers on what they think the transport user places a value for safety

in modal choice.

This study utilized a qualitative semi-structured interview method to enable exploring a

new approach to achieve road safety through modal choice and modal shift.

The sample of experts interviewed for this study represented many years of practical experi-

ence working in the area of road safety and transport planning in the state of Victoria.

While the study aimed to discover how safety can influence modal choice, the transport

experts did not think safety plays a main role in people choice. There was an overall believe

that people place more value to factors such as convenience, availability, speed, cost, availabil-

ity of information, trip purpose, time of travel, age, gender and income over the safety of the

mode relative to other modes and those factors are consistent with previous research as main

factors for modal choice [30–35]. This aligns with the previous studies on modal choice such

as Batty, Palacin [35] who noted that modal split has remained relatively stable over recent

years as social factors and economic barriers have acted to prevent modal shift and choice.

Therefore, as transport policymakers they did not believe modal shift driven by safety is a

feasible strategy. Though, evidence from previous studies showed the relatively lower risk of

road injury when using public transport compared to other modes [19].

Conversely, safety when perceived as personal security might lead to shift away from public

transport towards less safe options. Concerns related to the behaviour of other users were

raised especially for elderly people which was discussed in the literature along with other issues

related to safety concerns when getting on/off, during the journey and personal security [36,

37]. This barrier was discussed in the literature for young people also as discussed by Currie

and colleagues [38] on the perceptions of personal safety on public transport. This result

highlighted the need to discuss modal shift strategies based on users’ demography of age group

and also the need to understand the meaning of safety concerns that were discussed outside

the risk of crash injury and was more about personal safety during travel.

PLOS ONE The role of safety in modal choice and shift

PLOS ONE | https://doi.org/10.1371/journal.pone.0280949 April 10, 2023 9 / 14

https://doi.org/10.1371/journal.pone.0280949


Similar results in relation to personal safety was suggested by previous work by Alonso,

Useche [39] to study the relationships between the perceived security and travel behaviour.

The results of this study suggested that perceived safety, in both urban environments and pub-

lic transport systems, is a relevant issue affecting the daily transport-related patterns and beha-

vioural choices of the Dominican Republic’s population. A previous study also by Delbosc and

Currie [40] concluded that fears about crime-related personal safety on public transport can

have an important impact on ridership.

Other barriers to use public transport were related to the mode and services such as stops

and transfer points between public transport modes and the availability of information and

updates. These factors were discussed in the literature along with other factors related to what

influence modal choice and explain why people choose a private cars over public transport [34].

Although, the transport experts did not believe road safety could motivate modal choice of

safe options, however, they believed it could discourage cycling because it is perceived as high-

risk mode of road injuries. Gender was identified as a safety barrier for female cycling. This

finding is consistent with that of Twaddle and colleagues [41] who demonstrated that women

are less likely than men to be cyclists and suggested that if women’s cycling needs were

addressed, the modal share of bicycle commuting could be increased.

In addition to the social and economic factors that dominate people modal choice, the

transport experts mentioned trust as a factor that can overcome thinking of safety. Trust was

perceived as a strong reason to minimise safety concerns in the modal choice. People ignore

other safer modes because they trust their current choice. Previous research by Armstrong and

Mok [42] defined trust as what is shown by a person who has a belief that the journey to the

destination is reliable about the quality of service and safety during travel.

Trust was linked to technology and the safety of new transport alternatives could play a role

in minimising the safety concern and it has been discussed in the literature for the acceptance

of autonomous driving [43].

Previous studies suggested that having relatively high levels of trust in others could increase

preferences for public transportation and carpooling [10, 44] and the use of park and ride facil-

ities [45].

On the other hand, trust also might be a barrier to modal choice as reported by Garrard

[46] that trust in others (for both personal and traffic safety) plays a main barrier to children’s

active travel to school and independent mobility. Trust also might be a barrier for children to

travel in current or future car-sharing modes [47].

Nevertheless, it was believed that people consider safety within the chosen preferred mode.

This was highlighted in previous research related to the car purchasing process by Koppel et al.

[48] demonstrated that consumers ranked safety-related factors as more important in the new

vehicle purchase process than other vehicle factors (e.g., price, reliability etc.). Another exam-

ple of considering safety within the chosen mode is whether to wear a helmet or not when

cycling [49, 50] and motorcycling [51, 52]. Another example from the literature related to

when and where to cycle specifically the safety aspects of riding with children as discussed by

Hatfield and colleagues [53].

Those cases where people considered safety in their travel choices, have adequate commu-

nication materials that provide useful information for transport user to make informed deci-

sion. Availability of information was one of the identified factors by the experts that play main

role in modal choice, therefore, communication campaigns can be an effective tool to encour-

age modal choice of the safest available mode if it the safety level communicated clearly to the

transport users. This opportunity was investigated by Faus, Alonso [54] and suggested that

traffic and road safety advertisements have a certain positive effect and their effectiveness is

substantially increased if they are accompanied by other preventive measures such as
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legislation or road safety education. Another study by Zatoński and Herbeć [55] examined

whether mass media campaigns are helpful in preventing alcohol-impaired driving and found

that with a focus on positive messages, mass-media campaigns can successfully contribute to

improve road safety outcomes.

The results of this study highlighted the complexity of including safety as factor that can

influence modal choice as suggested by the transport experts. The Safe System approach phi-

losophy implicitly represents the experts’ view, they believe that no mode shall be accepted as

risky mode, safety should be a mandatory factor of every mode of transport and transport

users should be encouraged to be as safe as possible within the mode they choose that meets

their social and economic needs. However, in reality, not all modes have the same safety level

of injury outcomes [19].

Strengths and limitations

This is the first study to our knowledge that has attempted to gain a detailed in-depth under-

standing of the perspectives of transportation organisations on using modal shift to improve

road safety and the factors and barriers behind these opinions. These findings are important if

there is a desire for government and transportation administrators to initiate safety improve-

ments through modal choice. The findings identified earlier are critical and in need of consid-

eration and action to gain the best safety improvement outcome and address the barriers likely

to impede the potential benefits, identified in previous research.

This study was limited by the sample size of the interviews conducted and by the questions

asked, plus it focused only on exploring the stakeholder groups’ concerns found within the

state of Victoria, which may have been different elsewhere with the different transport systems

and demographic characters. There is a need for more data on the willingness of transport

users to choose their transportation modes, based on lowering their safety risk without impos-

ing undue restrictions on their ability to travel.

Further research

As noted above, the results of this study identified transportation administrators’ perspectives.

Importantly, though, the users themselves will also have strong views of the factors and barri-

ers for them in choosing their transportation options which may or may not match the admin-

istrator’s views. Such a study of individuals’ views will help illustrate differences between the

transport users and the policymakers in terms of motivation and importance. As there are

large numbers of users, the sample size will need to be greater, using traditional survey tech-

niques to ensure sufficient validity. This would be a useful contribution to appreciate the chal-

lenges to optimise safety through modal shift.

Conclusions

Theoretically, it is argued that safety and mobility cannot be traded against each other, and

that mobility becomes a function of safety, not vice-versa. However, our findings indicated

that the transport experts did not believe that safety is the main factor in the modal choice pro-

cess. Transport experts believed users choose their mode of transport mainly to achieve mobil-

ity benefits without necessarily considering how safe is their choice as a differentiator factor.

Further investigations are needed to inform how can we influence the consideration of

safety as the main factor in modal choice and removing barriers to using the relatively safest

available mode of transport. The results also identified different factors for modal choice that

are outside the safety consideration, but it could lead to choosing less safe modes.
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This study was limited by the questions asked, focused only on exploring the concerns of

stakeholders within the state of Victoria, which may have been different elsewhere with the dif-

ferent transport systems and demographic characteristics.

It is helpful if these findings from the experts could be compared with those of individual

transport users to investigate any differences between the transport users and the policymakers

in terms of motivation and importance. This would be a useful contribution to appreciate the

challenges in promoting a safety modal shift in Victoria.

Supporting information

S1 File.

(PDF)

Author Contributions

Conceptualization: Mohammad Nabil Ibrahim.

Data curation: Mohammad Nabil Ibrahim.

Formal analysis: Mohammad Nabil Ibrahim.

Investigation: Mohammad Nabil Ibrahim.

Methodology: Mohammad Nabil Ibrahim.

Project administration: Mohammad Nabil Ibrahim.

Resources: Mohammad Nabil Ibrahim.

Supervision: David B. Logan, Sjaan Koppel, Brian Fildes.

Writing – original draft: Mohammad Nabil Ibrahim.

Writing – review & editing: David B. Logan, Sjaan Koppel, Brian Fildes.

References
1. Dora C., Phillips M., and W.H. Organization, Transport, environment and health / edited by Dora Carlos

and Phillips Margaret. Copenhagen: WHO Regional Office for Europe., 2000.

2. Tingvall, C. and N. Haworth. Vision Zero: an ethical approach to safety and mobility. in 6th ITE Interna-

tional Conference Road Safety & Traffic Enforcement: Beyond. 2000.

3. Australian Transport Council, National Road Safety Strategy, 2011–2020. 2011: ATSB.

4. Victoria State, G., Victoria’s Road Safety Strategy and Action Plan—Towards Zero 2016–2020. 2016.

5. Pirdavani A., et al., Evaluating the road safety effects of a fuel cost increase measure by means of zonal

crash prediction modeling. Accident Analysis & Prevention, 2013. 50: p. 186–195. https://doi.org/10.

1016/j.aap.2012.04.008 PMID: 23200453

6. Evans A.W. and Addison J.D., Interactions between rail and road safety in Great Britain. Accident Anal-

ysis & Prevention, 2009. 41(1): p. 48–56. https://doi.org/10.1016/j.aap.2008.09.001 PMID: 19114137

7. Litman T. and Fitzroy S., Safe travels: evaluating mobility management traffic safety impacts. Victoria

Transport Policy Institute, 2016.

8. Patel T., Enhancement of transport safety through Cross Modal Switching. 2016, University of

Westminster.

9. Corpuz, G. Public transport or private vehicle: factors that impact on mode choice. in 30th Australasian

Transport Research Forum. 2007.

10. Beirão G. and Sarsfield Cabral J.A., Understanding attitudes towards public transport and private car: A

qualitative study. Transport Policy, 2007. 14(6): p. 478–489.

11. Wang J., et al., Trade-offs and depletion in choice. Journal of Marketing Research, 2010. 47(5): p.

910–919.

PLOS ONE The role of safety in modal choice and shift

PLOS ONE | https://doi.org/10.1371/journal.pone.0280949 April 10, 2023 12 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0280949.s001
https://doi.org/10.1016/j.aap.2012.04.008
https://doi.org/10.1016/j.aap.2012.04.008
http://www.ncbi.nlm.nih.gov/pubmed/23200453
https://doi.org/10.1016/j.aap.2008.09.001
http://www.ncbi.nlm.nih.gov/pubmed/19114137
https://doi.org/10.1371/journal.pone.0280949


12. Márquez L.J.I.y.c., Safety perception in transportation choices: progress and research lines. 2016. 18

(2): p. 11–24.

13. Santacreu A., Safer City Streets: Global Benchmarking for Urban Road Safety. 2018, OECD Publ.:

Paris, France.

14. Bouaoun L., Haddak M.M., and Amoros E., Road crash fatality rates in France: A comparison of road

user types, taking account of travel practices. Accident Analysis & Prevention, 2015. 75: p. 217–225.

15. Cairney P., The road safety consequences of changing travel modes. 2010.

16. Litman T., A New Transit Safety Narrative. Journal of Public Transportation, 2014. 17(4): p. 114–135.

17. Savage I., Comparing the fatality risks in United States transportation across modes and over time.

Research in Transportation Economics, 2013. 43(1): p. 9–22.

18. Uber, M., More Options. Shifting Mindsets. Driving Better Choices. 2015.

19. Ibrahim M.N., et al., Fatal and Serious Injury Rates for Different Travel Modes in Victoria, Australia. Sus-

tainability, 2022. 14(3): p. 1924.

20. International Transport Forum, Zero Road Deaths and Serious Injuries. 2016.

21. Litman T. A New Traffic Safety Agenda: Incorporating Transportation Demand Management Safety

Strategies. in Annual International Conference on Transportation (Athens, Greece). 2015.

22. Trafikverket, Saving Lives Beyond 2020: The Next Steps—Recommendations of the Academic Expert

Group for the Third Ministerial Conference on Global Road Safety 2020, Trafikverket Swedish Transport

Administration, Editor. 2019.

23. Clarke V. and Braun V., Thematic analysis, in Encyclopedia of critical psychology. 2014, Springer. p.

1947–1952.

24. Joffe, H., Thematic analysis. Qualitative research methods in mental health and psychotherapy: A

guide for students and practitioners, 2012. 1: p. 210–23.

25. Ritchie J., et al., Qualitative research practice: A guide for social science students and researchers.

2013: Sage.

26. Gillham B., Case study research methods. 2000: Bloomsbury Publishing.

27. Braun V. and Clarke V., Using thematic analysis in psychology. Qualitative research in psychology,

2006. 3(2): p. 77–101.

28. Joffe H. and Yardley L., Content and thematic analysis. Research methods for clinical and health psy-

chology, 2004. 56: p. 68.

29. Miles M.B. and Huberman A.M., Qualitative data analysis: An expanded sourcebook. 1994: sage.

30. Anable J., ‘Complacent car addicts’ or ‘aspiring environmentalists’? Identifying travel behaviour seg-

ments using attitude theory. Transport Policy, 2005. 12(1): p. 65–78.

31. Ye M., et al., Identification of contributing factors on travel mode choice among different resident types

with bike-sharing as an alternative. IET Intelligent Transport Systems, 2020. 14(7): p. 639–646.

32. Ko J., Lee S., and Byun M., Exploring factors associated with commute mode choice: An application of

city-level general social survey data. Transport policy, 2019. 75: p. 36–46.

33. De Witte A., et al., Linking modal choice to motility: A comprehensive review. Transportation Research

Part A: Policy and Practice, 2013. 49: p. 329–341.

34. Redman L., et al., Quality attributes of public transport that attract car users: A research review. Trans-

port Policy, 2013. 25: p. 119–127.
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