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Abstract:
To facilitate the shift away from private vehicle ownership and use, attractive multimodal solutions
are necessary to fulfil the diverse travel needs of urban residents. With the recent emergence of the
Mobility as a Service (MaaS) concept, it is of great interest to understand whether this concept has the
potential to support behaviour change. Against this background, this paper uses in-depth interviews
and qualitative analysis to examine the effect that MaaS could have in promoting alternatives to private
vehicles (e.g. bike and car sharing). More specifically, the paper aims to identify how MaaS (and MaaS
plans) could help encourage modal shift and behavioural change; and understand the barriers to trying
out and using certain modes through MaaS plans. The case study city is Greater London. The results
indicate that individuals segment the transport modes offered via MaaS into three categories: essential,
considered and excluded. Policies should target each individuals’ consideration set as this is where the
most impact can be made regarding behaviour change. Interview respondents also highlighted several
factors that make them not favour certain modes (e.g. car sharing and bike sharing), such as safety
concerns, uncertainty about service characteristics and annoyance with administration. Interventions
that focus on the specific socio-demographic groups that are most affected could help make these
modes viewed as a viable option. Finally, the analysis revealed that overall, there is a positive attitude
towards the role MaaS could play in helping behaviour change and decrease private vehicle
dependence.

Keywords: Behaviour change, Transport policy, Mobility as a Service, MaaS, Interviews, Qualitative
analysis
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Background

Urbanization has caused people who wish to live in close proximity to business and commercial centres
to flock to metropolitan areas. However, historic European cities, which have developed over
centuries, were not engineered to withstand such increased traffic densities. The resulting congestion
and pollution issues have raised serious concerns and governmental bodies and city councils are eager
to find solutions. A pivotal area of interest is the reduction of private vehicle ownership and use, which
are well-documented contributors to traffic, air pollution and inefficient land use (Gärling and Steg,
2007; Jeekel, 2016; Stevenson et al., 2016). One solution, is to propose measures that promote the use
of transport alternatives, thereby fostering behaviour change and decreasing private vehicle use and
subsequently, their ownership. However, as modern city dwellers’ travel needs are diverse, dynamic
and require flexibility, there is no single transport mode that can cater for them under all circumstances.
Multimodal options are needed to service the unique travel requirements of each individual.
While public transport can provide an alternative to private vehicles in many occasions, it will not be
able to solve all transport needs. Other modes, such as car sharing and bike sharing can provide
valuable complements to public transport, while also providing a number of advantages. There is
ample evidence on the positive effects of shared modes. Car sharing programmes significantly
decrease VMT (Martin et al., 2010; Clewlow, 2016), while bike sharing can also have positive effects
on private vehicle use (Fishman et al., 2014). In many cases, those who use shared vehicles sell their
own cars, delay vehicle purchase or do not even buy a vehicle in the first place leading to an overall
decrease in private vehicle ownership (Clewlow, 2016; Fishman et al., 2014; Shaheen et al., 2009).
Further, shared modes have shown to have a number of environmental and health benefits. Research
has found, that the fuel economy of car sharing vehicles is more efficient than privately owned
vehicles’ (Martin et al., 2010). As a result of this, and the decrease in VMT, car sharing can lead to
significant reductions in greenhouse gas emissions (Martin et al., 2010; Chen and Kockelman, 2016).
For example, Chen and Kockleman (2016) found that car sharing members reduce their transport GHG
emissions by approximately 51% when joining a car sharing service. In addition, bike sharing has a
number of documented health benefits (Woodcock et al., 2014; Rojas-Rueda et al., 2011).
For those situations where the above discussed public transport, car sharing and bike sharing
alternatives cannot fulfil individuals’ travel needs, other innovative travel solutions such as on demand
taxi, pooled taxi, demand responsive transport are also available in a number of urban areas. Having
such an assortment of options creates a complex transport system, where users can find it difficult to
navigate through the silos of different information sources, mobile applications, tickets and journey
planners that are necessary for them to get around (Kamargianni et al., 2015). The need for a single,
integrated, user-friendly system has led to the birth of the Mobility as a Service (MaaS) concept, which
aims to decrease the pain points that result from multimodal journeys. Based on the definition provided
by MaaSLab (2018) “Mobility as a Service is a user-centric, intelligent mobility management and
distribution system, in which an integrator brings together offerings of multiple mobility service
providers, and provides end-users access to them through a digital interface, allowing them to
seamlessly plan and pay for mobility.” For user, MaaS offers a single digital interface (e.g. an app)
through which they can plan journeys and pay for and access all transport modes. MaaS also offers
users MaaS products, such as monthly subscription plans which includes a predefined combination
and amount of transport modes (Kamargianni, et al., 2016; Hietanen, 2016; Hensher, 2017).
There are many studies that explore how public and shared modes can foster travel behaviour change.
Most of these focus on a shift to a single mode (e.g. Beiao and Cabral, 2007; Kent and Dowling, 2013)
although there are ones that look at the benefits of multiple modes together (e.g. Huwer, 2004). With
MaaS gaining wider acceptance, it is important to understand whether it can have a role in promoting
multimodality and the shift away from private vehicles. There is a small but growing number of
academic literature that focuses on the user side of MaaS (Sochor et al., 2015; Karlsson et al., 2016;
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Ho et al., 2017, Gonzalez Alonso et al., 2017, Matyas and Kamargianni, 2018). However, very few of
them tap into the large topic of MaaS’s potential role in supporting behaviour change. The studies
related to the Ubigo pilot provide some evidence regarding the fact that participants increased their
use of bike and car sharing and decreased private vehicle use (Sochor et al., 2016). Another study takes
a modelling approach based on survey results, to examine the potential of MaaS as a demand
management tool (Matyas and Kamargianni, 2018). This paper aims to contribute further insights into
the opportunities that MaaS can bring in supporting behaviour change and also provide additional
observations regarding the barriers that hinder the uptake of individual modes.
Taking London as a case study, in-depth interviews and qualitative analysis are carried out to explore
individuals’ evaluations of transport modes, namely public transport, bike sharing, car sharing and
taxi, within MaaS plans. By examining opinions towards individual modes as well as modes together
in MaaS plans, this study can provide fresh evidence into individuals’ attitudes towards multimodality
and possible opportunities towards behavioural change. The key aims of the paper are to: (1) identify
how MaaS could help encourage modal shift and behavioral change; and (2) understand the barriers
to trying out and using certain modes through MaaS plans.
2

Methods

Qualitative analysis was used in this study as it can provide in-depth insights into the attitudes and
perceptions of participants. During qualitative methods, individuals’ own explanations of their thought
processes can be collected, which can provide more detail than quantitative approaches (Clifton and
Handy, 2003; Aicart et al, 2016). While quantitative methods can provide insights into the
relationships that emerge through the data, qualitative analysis can provide the reasons behind
decisions and can include elements that the researcher may have not foreseen (Grosvenor, 2000; Beirao
and Cabral, 2007). As the MaaS concept is new and complex, allowing respondents to express their
own thoughts and emotions about what is really important to them without the constraining the
question and answer frame (like in quantitative methods) could be very advantageous.
2.1 Study design
Respondents were asked to complete an online survey (results are out of the scope of this paper; please
see Matyas and Kamargianni, 2017a, Matyas and Kamargianni, 2018 for details), followed by in-depth
semi-structured interview. The survey included a section that introduced participants to the MaaS
concept and presented them with a number of MaaS plans to choose from. Each MaaS plans included
a variety of different transport modes bundled together into a package. Thorough this process, they
could familiarise themselves with the concept and MaaS plans, and were able to provide informed
insights about it during the interview.
The interview was semi-structured, based on pre-prepared main questions and follow-up prompts (see
Table 1). There were three priority areas which were carefully selected based on elements of MaaS
where the in-depth qualitative analysis could provide valuable insights. Each of the three priority areas
had one main question and 2-6 predefined follow-up questions. That being said, based on the
discussions, additional follow up questions were also included at the discretion of the interviewer.
Section
Foundation
questions
Primary
questions

Table 1: Semi-structured questions and prompts used in interview
Priority area
Main question
Follow-up prompts
Could you describe in your
• What are the main features of MaaS?
Understanding of the
own words what Mobility as
MaaS concept
• How would it work in practice?
a Service (MaaS) is?
• Most important factors you were looking
What was going through
for when considering the plans?
Evaluation criteria of
your mind when you were
MaaS plans
choosing between the
• Anything you were specifically looking for
presented MaaS plans?
and why?
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Secondary
questions

Overall attitude
towards MaaS

Overall, what was your
impression of the MaaS
concept in general?

• Anything that specifically
discouraged/deterred you from choosing
certain plans and why?
• Specific modes?
• Additional features?
• Price vs mode tradeoff?
• Would you be interested in signing up?
• What would make you more interested?
• Are there any barriers?
• Anyone you know who would be
interested?

2.2 Data collection and analysis
To recruit participants a mix of convenience and purposive sampling was used to ensure that a wide
range of views were heard. A total of 30 individuals, who lived within Greater London and were over
18 were selected. The characteristics of the participants can be seen in Table 2. It needs to be pointed
out that the sample did not include anyone in the age group 65+, however, as this is not the primary
target audience of MaaS, we believe this is not a major drawback at this stage. Further, the sample size
is fairly limited, however the purpose of the qualitative research is not to gain a representative sample,
but to illustrate important themes that may arise (and can be examined further in future research).
The data collection took place during June-July 2018 and was conducted by a single interviewer to
ensure consistency and coherency. Each interview lasted between 45-75 minutes depending on how
long it took to fill out the survey and how involved the participant was. Each interview was digitally
recorded with written consent by the participant.
Characteristic
Gender
Age

Employment

Household composition
Household vehicle ownership
Household vehicle driver

Table 2: Characteristics of participants
Group
Number of
participants
Male
13
Female
17
18-25
9
26-45
11
45-65
10
65+
0
Full time job
14
Part time job
6
Student
7
Other
3
No children
13
Children
17
Yes
19
No
11
Yes
17
No
13

Thematic analysis was used for during the study (Braun and Clark, 2006). To do so, the interviews
were transcribed into the NVivo qualitative data analysis software. Aided by the software, the
transcripts were thoroughly scrutinized and relevant concepts were appropriately coded. The codes
were organised hierarchically, which resulted in a topology of related concepts. By re-reading the
transcripts and refining the codes, a number of themes emerged, which were then further refined to
arrive at a final set of relevant themes.
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Results

The results are broken down into three main topics. First the process by which respondents’ evaluated
the modes in the plans is presented. Next, respondents’ reasons for disfavouring certain modes is
described, which can provide observations regarding pain points of various transport modes. Third,
respondents’ general thoughts on the MaaS concept as a whole and whether it could support behaviour
change is presented. Quotations are provided to illustrate themes and related concepts and an identifier
is used to indicate the characteristics of the respondent. The code represents their gender (Male or
Female), age group (18-25, 26-45, 46-65) and vehicle use (Driver or Non-driver) respectively.
3.1 Respondents’ evaluations of modes in the plans
The analysis of the transcripts revealed that respondents evaluated the transport modes in each MaaS
plan by sorting them into three categories: (1) essential, (2) considered, and (3) excluded.
3.1.1 Essential modes
Those modes that respondents frequently used were deemed as critical elements of Maas plans and
would not choose plans without these:
“The first thing I looked at was whether they had public transport and the second thing was
whether they had the bike sharing because they are the two things that I use every day at least
twice a day so they had to be in the plan really.” M18-24N
“The main one for me is public transport, and then the other one for me is access to a car,
whether it be my own car or a shared one, I would need it because on the weekends I like to
have a car and drive out of the city. So those are the two really important things to me.” F4554D
“The specific modes I am looking for according to my current daily mobility pattern is
unlimited public transport, that’s the main one, then its taxi trips.”M26-45N
As illustrated by the quotes above, habit plays an important role when choosing between MaaS plans.
Through the discussions, it became clear that the first element people would think about is the transport
modes they use for their daily commutes as well as those they may use on a regular basis. In all cases,
these resulted between 1-3 essential modes, without which, respondents would not even contemplate
choosing a plan. This does not come as a surprise, as it has been widely documented that travel is a
habitual behaviour (Schlich and Axhausen, 2003; Polydoropoulou et al., 2013). Another important
element can be seen through the quotes above, and that is the importance of public transport. Almost
all respondents, regardless of whether they are car drivers or not, stated that public transport is an
essential part of their travel patterns and would only consider buying MaaS plans that included this.
3.1.2 Considered modes
The second category of modes were those that respondents would be willing to consider in their plans.
Some of these modes they may have used before, but are not an essential element of their modality
portfolio:
“The only bit of all of that that I would consider doing is using the bikes when I am in
London.” M55-64D
“Taxi was just an added bonus.”M18-24N
“I did consider it [bike sharing], but it’s not a big one for me.” F18-24D
In other cases, respondents revealed that they would be willing to consider modes in their MaaS plans
that they may have never tried before, or currently do not use. In these situations, MaaS plans could
provide people with easy access to new modes such as bike or car sharing:
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“Bike sharing would be the third mode I would actually involve in my plan because, although
I currently don't use it, it would be nice to know that I have an option with just a minor change
in the price to have this option as well.” M25-34N
“The car sharing, since I've never used one, yes that’s something I could consider, but it
would have to be that flexibility and speed of access and that it’s not too far to walk to get
one.” F35-44D
“I might consider the taxi, but I am not using taxi at the moment.” F35-44N
“It doesn't matter if there is bike sharing in it and maybe once or twice I would use the bike. I
mean it would be fun once or twice if someone comes to visit and do bicycle site seeing. So
probably I would still use it if there were other options in the package that is good for me.”
F25-34N
As illustrated by these example quotes, MaaS could be a platform to get individuals using several
different types of transport modes. Some which they rarely use, or others that they may not use at all.
This middle category of modes, the “considered modes” is where MaaS could truly make an impact
with regards to behavioural change.
3.1.3 Excluded modes
The third category of modes were those that participants completely eliminated from their evaluations.
Several participants expressed clear disfavor towards certain modes and stated that any plan that
included those modes would be excluded from their choice set:
“I don't feel comfortable actually being the driver, so that eliminated any car shares and I also
don't feel comfortable riding a bike in the city so that eliminated that, so it was pretty much
anything that didn't involve me as a driver so public transport and taxi services is what I would
be interested in more than using the others.” F25-34D
“I wouldn't use even if they were available. I mean things like car sharing or bike sharing I've got my own bike, so if I wanted to cycle somewhere I would use that and I have my reasons
why I don't tend to cycle around London and that wouldn't change even if there was a cycle
share option. And similarly with the car sharing, I think if I didn't have a car, I would probably
just do without - I can't really see a scenario in which I would chose to join a car club.” F4554D
“But for the other options, like for car sharing, bike sharing, I was not really too interested in
those offers that were presented.” M18-24D
The quotes above demonstrate that many respondents had very strong oppositions towards certain
modes. Through the discussions, it became clear, that these were embedded into their thoughts and it
would be difficult to change these.
It is important to understand that the essential, considered and excluded modes are different for every
person. Through the discussions, it became clear that prior experiences significantly shape individuals’
preferences for certain modes. Overall, it was evident that for almost all participants public transport
played is essential. The considered category contained all the remaining three transport modes taxi,
bike sharing and car sharing. The excluded category included bike sharing and car sharing, depending
on the specific person. Taxi and public transport was almost never mentioned as excluded category.
3.2 Respondents’ reasons for disfavouring certain modes
The analysis revealed some interesting insights about the reasons why individuals disfavoured certain
transport modes from their MaaS plans. Understanding these reasons can give some important insights
into characteristics of these services that need to be improved in order for more people to use them.
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3.2.1 Safety concerns
One key theme that emerged through the analysis of the transcripts was the frequent mentions of safety
concerns when it comes to driving and especially cycling around London. These concerns were
especially prominent when women were talking about their apprehension towards using these modes:
“I personally don't use bike for a transportation mode, it’s very rare that I do that because of
the danger of riding on London roads. I use it for my own physical exercise. So the biking for
me wouldn't really make a difference unless London does something with safety.” F35-44D
“I think I would be quite frightened cycling in London. I don't trust drivers, buses.” F45-54N
“I would like the roads to be improved and be a bit more safe. You see so much in the TV
people in the middle of the road getting knocked of their bikes because drivers aren't paying
attention. Especially as a driver, you can see it, it’s getting worse and worse - driving is
atrocious. We were actually just having a conversation with my family the other day about how
appalling London drivers are now. They could even take your life in a car, god knows with a
bike or motorbike.” F35-44D
Many people commented on the fact that their perception of cycling in London is quite negative and
that they are too scared to ride them outside of parks. Several people mentioned that they would love
to cycle more and they like the concept of bike sharing, however they are too nervous to do so. One
participant also said that they are not keen to cycle in London because of the bad air quality. Some
respondents also mentioned safety as a concern when discussing driving and car sharing, however this
was not as prominent as in the case of cycling.
3.2.2 Uncertainties about service characteristics
A frequent theme that emerged was the fact that people were reluctant towards using services because
they were unsure about all the available features. This was especially prevalent when it came to
individuals with special needs, such as families or pet owners. These respondents expressed that they
would be much more open to using these if they would be ensured that all their needs would be met:
“Maybe if it was something that was available in the area and it was a definite that I could
always access it, then I would definitely consider getting rid of my car and using a car share if
it had the things that I need - if I knew that there was always going to be a baby seat in the
trunk or something that I could use and then if it was close.” F26-45D
“But obviously, for a lot of families it would nice to have a plan where if you ordered a big
enough cab with a child seat or one which you can put your buggy in. Or especially, I have a
few friends with dogs and they find it difficult to get a cab because not all of the cabs would
take a dog on. So that would be a nice feature that you could just tick that you would want a
dog friendly car.” F35-44N
3.2.3 Lost trust in service
Although this was not prominent, a few respondents pointed out that due to a bad experience, they are
no longer interested in using a service. These examples show, that with all the available services
nowadays, people do not have to stick with one service if they do not feel comfortable with it. People
lose trust in a service quite easily, and expect constant high quality. This is especially true for new,
innovative services, where people are quite unforgiving towards bad services. The discussions showed
strong emotional experiences:
“I had a bad experience with it [car sharing]. The car wasn't there - the previous people had
overrun and I was desperate to use the car. And then I was told where it was and it was locked,
so it was just very difficult. And then I lost confidence a bit.” F45-54D
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“I don't trust it (Uber), because too many horror stories. As a woman travelling on my own I
wouldn't get into an Uber, I would get into a black cab. Even if it was easier and it was half the
price or a third of the price. If it was free, I still wouldn't get into an Uber because of those
experiences.” F55-64D
“Black cabs have created apps, but it depends on the quality of the app. And I've tried to use
the black cab apps and there are never any available and they are not where they say they will
be. So I like the technology and obviously Uber has nailed it and it is just so much.” F45-54D
3.2.4 Annoyance with administration
During the interviews, when discussing shared modes, the hassle and administration side of using
these services was brought up on a number of occasions. Respondents mentioned that the complexity
of using these services significantly discouraged them from using them:
“ I guess, like the bike share, that’s quite easy in itself that you can do on an app quite quickly
but the car you tend to think that that will be a really long process.” M25-34D
“I have used everything before, I have used the Zipcars and I found it useful at the time,
because I didn't have a car, but I had to take my children to school or do a shop, but still
something that worried me with all these things like Zipcar, you need an app and are a lot of
hoops to jump through to be able to use it so it’s a bit intimidating, so I thought maybe this
new plan may take away some of the admin and that would be a good thing. And then I would
definitely use things more if I didn't have to go through as many hoops and obstacles.” F4555D
“Bike sharing isn't contactless on the Barclay’s thing and I haven’t tried the other one. So
virtually the only reason why I don't use the Barclay’s one is because it takes longer to rent the
bike than do the journey - if you don't subscribe to it. For tourists it must make sense but if you
are using it for a form of transport the biggest barrier is just getting the bike.” M45-54D
3.2.5 Preference towards own bike or car
For private car and cycle owners, some respondents had strong preferences towards using their private
vehicles and bicycles. These were mainly for practical reasons, such as being able to store personal
effects in the car or being able to leave them wherever they want:
“It’s a good idea, but I prefer my own bike because it’s my own and if there is no base for
those bikes I need to find somewhere else for them. For my own bike I can just lock it up
anywhere so it’s easier.” M18-24N
“It’s comfort. I can get into my car straight outside of my house. I don't need to work towards
anyone else's schedule, I am running to my own schedule. I have a lot to carry so something
door to door is handy for me.” F25-34D
3.3 Respondents’ thoughts on the MaaS concept and behavior change
When respondents were describing the overall MaaS concept and what they think about it, some
interesting themes emerged. There are three main themes that point towards the fact that individuals
believe that MaaS could in fact help encourage modal shift.
3.3.1 MaaS increases awareness of modes
The analysis of the transcripts revealed, is that respondents focused a lot on exposure to new modes
when they were discussing the MaaS concept. A characteristic that was frequently mentioned with a
positive connotation, is the fact that MaaS increases awareness of the various transport options that
are available in London. Some participants even noted that they had not heard of certain modes (e.g.
car clubs) before, but think that MaaS would be a great way for them to be introduced:
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“Making users aware of all potential modes of transport that they may not have seen before. I
did enjoy the fact that it seemed like it would give me an easy way of being introduced to
certain things that I've always been intrigued by when I see them on the street.” M25-34D
“Using more public transport that’s available and different methods that are available but you
may not know about.” F35-44D
3.3.2 MaaS changes the perception of the choice set available
Another aspect that materialized from the analysis of the transcripts is that MaaS can expand
respondents’ perceived choice set. Through the discussions it became clear that many respondents were
aware of the existence of the various modes but they never (or rarely) considered this as part of their
choice set. With MaaS, the decision is still in the hand of the traveller, but their perception of the array
of options that they can choose from is modified:
“To give members of the public a choice of not just those that are probably seen as the usual
modes of transport (the train, tube) but also car sharing, bike sharing.” M25-34D
“Trying something that you perhaps haven’t tried before - I think that for me it would be
borrowing bikes.” F45-54N
“It is the concept of involving many different forms of transport, or public transport, together
for members of the public to be able to use or choose from.” M25-34D
3.3.3 MaaS could decrease private vehicle use
The final theme that was prominent in several respondents’ descriptions of MaaS is the fact that MaaS
could have an impact on private vehicle use. It is important to note, that there were questions in the
survey that aimed at getting respondents thinking about what effect MaaS could have on private vehicle
use, which may have caused respondents to think about this aspect more than they would have
otherwise. Nevertheless, it is interesting that many respondents, regardless of whether they were car
drivers or not, specifically pointed towards MaaS decreasing dependence on private vehicles:
“I think it would definitely promote people to use this over their cars which is good.”M18-24N
“For example, my sister, she has got a car sitting outside and she never uses it because she
takes the tube to and from work, so it’s pointless of her having a car. So this sort of thing
would be ideal for her. The times when she does need a car or a weekend away, she could just
use this.” F55-64D
“It’s an innovative way to get people to stop using their own cars to help lower emissions and
it’s something that you need to share more and have less individual ownership.” F35-44D
4

Discussion and Policy Implications

This study provides early insights into attitudes and perceptions regarding MaaS’s role in promoting
behaviour change and the barriers of adopting certain modes through MaaS plans. The above-presented
themes have a number of important implications regarding areas where policy interventions would be
most effective. The themes also highlight some priority areas for future research.
The results indicate that respondents classify the modes within MaaS plans into three categories based
on how interested they are in them. ‘Essential’ modes are those which are pivotal and they most likely
already frequently use; ‘considered’ modes are those that they would be willing to include but may not
yet use; and ‘excluded’ modes are those that they definitely do not want in their plans and would
eliminate any plan that included these. Based on these findings, policy measures should be targeted
towards encouraging individuals to include their ‘considered’ modes in their plans as this is where the
most potential for behaviour change lies. As the ‘considered’ modes for each individual is unique,
there is a need for segmentation based on attitudes and behaviours (the concept of segmentation is in
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line with previous research; see Anable, 2005; Steg, 2005). Strategies promoting each mode should be
targeted at those individuals who are ‘considering’ these as this is where it will have the highest impact.
There is potential for MaaS plans to provide the platform for targeted marketing campaigns promoting
those modes specifically that each user is willing to consider. This is also an area of future research,
as the exact ‘consideration’ set for each socio-demographic user group is still unknown. Further, the
characteristics, attitudes and perceptions of individuals that influence ‘consideration’ (for example
prior experiences) need to be examined in more depth, to be able to clearly identify which modes to
target for each person.
Turning to the analysis on the factors that emerged as causing unease towards certain modes, these
findings can support policies aimed at the individual services as well as the services within MaaS
systems. The first key point is safety, which was a very prominent theme throughout the interviews,
especially in terms of cycling. Women in particularly expressed concerns with drivers and how they
do not feel confident enough to try to cycle on London’s roads. A number of respondents
spontaneously pointed out that they do not have a problem with cycling per se and would actually
really like to cycle more, but their anxiety of being in an accident outweighs this. The elements of
safety that was especially notable is traffic and fear of car drivers, buses and other transport modes.
The perception of cycling safety is a significant barrier in increasing the mode share of both personal
cycle and cycle sharing use (Chataway et al., 2014; Parkin et al., 2007). Regarding policy implications,
mixed traffic infrastructure layouts are perceived less safe but a sustained level of cycling
infrastructure investment can help create the perception of a safer environment (Kaplan and Prato,
2013). Cycle tracks and buffered cycle lanes can improve safety perceptions, especially for women
(Monsere et al., 2012; Garrard et al., 2008). Looking at this insight through the MaaS plan setting, the
MaaS app and journey planner could be used to guide users through safer cycle routes and away from
high traffic intersections.
The second aspect that emerged through the interviews was that individuals seem to be uncertain about
the characteristics of the services themselves. This is especially prevalent with participants with special
needs (e.g. parents of small children, pet owners). In order for them to be comfortable and confident
using these services, they need to be ensured that they have all the necessary features. Again, MaaS
could provide the platform where users could select what service characteristics suit their needs. This
is also an important insight for individual service providers, who may be losing out on a significant
number of users because they cannot guarantee elements, such as child seats, in their vehicles.
The third finding is that respondents lose trust in services fairly easily and even one bad experience
can discourage them from using the service ever again. New services should be encouraged to do ‘soft’
launches or alpha and beta test runs before large scale introductions. Also, policies that support
customer protection could be made more prominent, in order to encourage minimal service disruptions.
The fourth element that respondents mentioned as a deterring factor from certain modes is the
annoyance with administration that comes hand in hand with these modes. Strategies that support the
safe, but streamline administrative processes of trying out and using new services could definitely aid
in their uptake. This is where MaaS could also play an important role by centralising all administrative
processes and allowing users to use a single app and verification process for all services (even multiple
services for the same transport mode e.g. multiple car sharing service providers). This would require
services to accept and adhere to a centralised solution and the central verification agency would need
to ensure unbiased and prompt responses.
The fifth, and final, theme about disfavour towards certain shared modes, is that some individuals have
strong preferences towards using their own bike or car. For example, some car users are selfproclaimed car addicts and have a psychological dependence on private vehicles (Anable, 2005).
Policies that aim at shifting individuals to car sharing should target market segments that are willing
to change. Those individuals who are emotionally attached to their cars will have no intention to
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change their behaviour and any sort of policy approach or marketing campaigns promoting car sharing
targeted towards this group would probably not be successful (Beiao and Cabral, 2007). With regards
to MaaS plans, as these modes are most likely “excluding” modes (that is, any plan with them would
be all together eliminated) it is important to create methods to detect who these individuals are, and
propose MaaS plans to them that do not include car sharing.
Turning to respondents’ thoughts on the MaaS concept and whether they believe it is able to support
behavioural change, overall there was a positive attitude towards the possibilities that lie ahead. The
discussions revealed that many respondents believe that MaaS would increase their awareness of new
modes and the perception of the choices available to them. With the number of new modes and service
offerings constantly increasing respondents mentioned how difficult to keep up with all the available
options. MaaS could provide a streamlined, simplified solution to the introduction of new services to
the general population. Even services that have been around for a while may be able to benefit by
tapping into a new customer segment due to the decrease in administrative burdens (e.g. separate
registration, apps, journey planners). MaaS could provide the single, integrated, personalised
information source to allow urban commuters to make the most of all the transport modes in a city
without being intimidated by the available options. As such, policies should be put in place that support
the sharing of information and APIs (application programming interfaces) that enable such centralised
solutions to flourish (Kamargianni and Matyas, 2017b; Matyas and Kamargianni, 2017). Further,
several participants explicitly mentioned that MaaS could help promote less private vehicle use and
ownership, although this would be as an indirect result of the use of other modes.
5

Conclusions

To conclude, study used in depth interviews with individuals to investigate how MaaS could help
encourage behavioral change and understand the barriers to trying out and using certain modes.
Interventions should target each individuals “consideration” set, as these are those where behavior
change policies will be most successful. There are a number of factors that make specific modes
unattractive to certain individuals, which can be improved by targeted strategies. Overall, there was a
positive attitude towards the role MaaS could play in helping behavior change and the decrease in
private vehicle dependence. It is also clear, that there could be supporting policies that make it easier
and more desirable to use the various multimodal solutions. This research is only a small step towards
understand the opportunities that MaaS can bring.
There are a number of limitations in the present study. First, only a small sample of participants were
used. Second, it is a geographically specific research, as such, findings should not be generalized.
Third, it should be noted that as more applications become available and the wider population have
direct experiences with this service, their attitudes may shift. Even with these limitations, this research
does provide some valuable initial insights into the role MaaS could have in supporting behavior
change. As the concept matures and more real life applications develop there will be room for further
in-depth research about the exact ways that the concept can be used to support the shift away from
private vehicles.
Acknowledgements
The author would like to thank the UK EPSRC for providing the Ph.D. studentship to support this
study. The author would also like to thank Dr. Maria Kamargianni for supporting this research.

12

Matyas

13

References
Aicart, M., del Lidón, M., Arroyo-López, M. R. and Ruiz Sánchez, T. (2016)’ Qualitative research in travel behavior
studies’, Transportation Research Procedia , 18, pp. 434-445
Anable, J. (2005). ‘Complacent car addicts’ or ‘aspiring environmentalists’? Identifying travel behaviour segments
using attitude theory. Transport policy, 12(1), pp. 65-78
Beira˜o G, Sarsfield-Cabral J.A. (2007) ‘Understanding attitudes towards public transport and private car: A
qualitative study’ Transport Policy, 14(6), pp. 478–489
Braun, V. & Clark, V. (2006) ‘Using thematic analysis in psychology’ Qualitative Research in Psychology, 3(2), pp.
77-101.
Chataway, E. S., Kaplan, S., Nielsen, T. A. S. and Prato, C. G. (2014) ‘Safety perceptions and reported behavior
related to cycling in mixed traffic: A comparison between Brisbane and Copenhagen’ Transportation research part F:
traffic psychology and behaviour, 23, pp. 32-43
Chen, T. D. and Kockelman, K. M. (2016) ‘Carsharing’s Life-Cycle Impacts on Energy Use and Greenhouse Gas
Emissions’, Transportation Research Part D: Transport and Environment, 47, pp. 276-284
Clewlow, R. R. (2016) ‘Carsharing and sustainable travel behavior: Results from the San Francisco Bay Area’
Transport Policy, 51, pp. 158-164
Clifton, K. & Handy, S. (2003) ‘Qualitative methods in travel behaviour research’ Kruger Park, South Africa, pp.
283-302.
D. Rojas-Rueda, A. de Nazelle, M. Tainio, M.J.Nieuwenhuijsen (2011) ‘The health risks and benefits of cycling in
urban environments compared with car use: Health impact assessment study’, British Medical Journal, 343, p. 4521
Fishman, E., Washington S., Haworth, N. (2014) ‘Bike Share’s Impact on Car Use: Evidence from the United States,
Great Britain, and Australia’, Transportation Research Part D: Transport and Environment, 31, pp. 13-20
Garrard, J., Rose, G. and Lo, S. K. (2008) ‘Promoting transportation cycling for women: the role of bicycle
infrastructure’, Preventive medicine, 46(1), pp. 55-59
González Alonso, M., van Oort, N., Cats, O. & Hoogendoorn, S. (2017) Urban Demand Responsive Transport in the
Mobility as a Service Ecosystem: Its Role and Potential Market Share. Paper presented at the Thedbo Conference,
Stockholm, Sweden.
Grosvenor, T. (2000) Qualitative Research in the Transport Sector. Resource paper for the Workshop on
Qualitative/Quantitative Methods.
Hensher, D. (2017) ‘Future bus transport contracts under a mobility as a service (MaaS) regime in the digital age: Are
they likely to change?’ Transportation Research Part A, 98, pp. 86-96
Hietanen, S. (2016) ‘Mobility as a Service’ – the New Transport Model?’ Eurotransport, 12(2), pp. 133-176
Ho, C., Hensher, D., Mulley, C. and Wong, Y. (2017) Prospects for switching out of conventional transport services to
mobility as a service subscription plans – A stated choice study Paper presented at the Thedbo Conference,
Stockholm, Sweden.
Huwer, U. (2004) ‘Public transport and car-sharing—benefits and effects of combined services’ Transport
Policy, 11(1), pp. 77-87
J. Parkin, Wardman, M. and Page, M. (2007) ‘Models of perceived cycling risk and route acceptability’ Accident
Analysis and Prevention, 39 (2), pp. 364-371
Jeekel, H. (2016). The car-dependent society: a European perspective. Routledge.
Kamargianni, M., Li, W, Matyas, M and Schäfer, A. (2016) ‘A Critical Review of New Mobility Services for Urban
Transport’ Transportation Research Procedia, 14, pp. 3294-3303
Kamargianni, M., Matyas, M., Li, W. and Schafer, A. (2015) Feasibility Study for “Mobility as a Service” Concept in
London. MaaSLab - UCL Energy Institute Report, Prepared for Department for Transport.
Kamargianni, M. and Matyas, M. (2017) The Business Ecosystem of Mobility as a Service. 96th Transportation
Research Board (TRB) Annual Meeting, Washington DC, 8-12 January

13

Matyas

14

Kaplan, S. and Prato, C. G. (2013) ‘Them or us: Perceptions, cognitions, emotions and overt behavior associated with
cyclists and motorists sharing the road’ Presented at the 92nd annual meeting of the Transportation Research Board,
Washington, DC.
Karlsson, A., Sochor, J. and Strömberg, H. (2016) ‘Developing the ‘Service’ in Mobility as a Service: experiences
from a field trial of an innovative travel brokerage’ Transportation Research Procedia, 14, pp. 3265-3273
Kent, Jennifer L. and Dowling R. (2013) ‘Puncturing automobility? Carsharing practices.’ Journal of Transport
Geography, 32, pp. 86-92
MaaSLab. (2018) The MaaS Dictionary. Available from: https://www.maaslab.org/reports
Martin E, Shaheen. S. A, Lidicker, J. (2010) ‘Impact of Carsharing on Household Vehicle Holdings: Results from
North American Shared-Use Vehicle Survey’, Transportation Research Record: Journal of Transportation Research
Board, 2143, pp. 150–158
Matyas, M. and Kamargianni, M. (2017a) ‘Stated preference design for exploring demand for “mobility as a service”
plans’ Presented at the International Choice Modelling Conference, Cape Town, South Africa.
Matyas, M., and Kamargianni, M. (2017b) ‘A Holistic Overview of the Mobility as a Service Ecosystem’ Presented at
the Transportation Research Conference, Hungary, March 30-31
Matyas, M. and Kamargianni, M. (2018) ‘The Potential of Mobility as a Service Bundles as a Mobility Management
Tool’ Paper presented at the Transportation Research Board 97th Annual Meeting, Washington D.C., January 7-11
Monsere, C. M., McNeil, N. and Dill, J. (2012) ‘Multiuser perspectives on separated, on-street bicycle
infrastructure’ Transportation research record, 2314(1), pp. 22-30
Polydoropoulou, A., Kamargianni, M. and Tsirimpa, A. (2013) ‘Car Use Addiction vs. Ecological Consciousness:
Which one Prevails on Mode Choice Behavior?’ In book: Travel Behaviour Research (IATBR), Editors: Roorda, M.,
and E. Miller, pp. 128-139.
Schlich, R. and Axhausen, K. W. (2004) ‘Habitual travel behaviour: evidence from a six-week travel diary’
Transportation, 30(1), pp. 13-36
Shaheen S. A., Cohen, A. P., Chung, M. (2009) ‘North American Carsharing: 10-Year Retrospective’, Transportation
Research Record: Journal of Transportation Research Board, 2110, pp. 35–44
Sochor, J., Karlsson, IC. M. and Strömberg, H. (2016) ‘Trying Out Mobility as a Service: Experiences from a Field
Trial and Implications for Understanding Demand’, Transportation Research Record: Journal of the Transportation
Research Board, 2542, pp. 57-64
Sochor, J., Strömberg, H. and Karlsson, M. A. (2015) Implementing Mobility as a Service: Challenges in Integrating
User, Commercial, and Societal Perspectives. Transportation Research Record: Journal of the Transportation
Research Board, 2536, pp. 1-9
Steg, L. (2005)’ Car use: lust and must. Instrumental, symbolic and affective motives for car use’ Transportation
Research Part A: Policy and Practice, 39(2-3), pp. 147-162
Stevenson, M., Thompson, J., de Sá, T.H., Ewing, R., Mohan, D., McClure, R., Roberts, I., Tiwari, G., Giles-Corti, B.,
Sun, X. and Wallace, M. (2016) ‘Land use, transport, and population health: estimating the health benefits of compact
cities’ The lancet, 388(10062), pp. 2925-2935
Gärling,T. and Steg, L. (2007), Threats from Car Traffic to the Quality of Urban life: Problems, Causes, and
Solutions, Elsevier, Amsterdam.
Woodcock, J., Tainio, M., Cheshire, J., O’Brien, O., Goodman, A. (2014) ‘Health Effects of the London Bicycle
Sharing System: Health Impact Modelling Study’, British Medical Journal, 348, p. 425

14

