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Abstract
Positive travel experience is seen as one key motivations for people to choose public transportation
modes over private ones. This paper presents five studies focusing on intra-city bus travel experience
that were conducted as a part of a three-year research project Living Lab Bus. We present the methods:
in-depth interviews, co-design workshops, a three-week diary study, and a bus travel survey, together
with the findings derived from our studies. We describe how the studies helped us to gain understanding
about passengers’ travel experience and specific needs and expectations for future traveling services.
The results of this paper contribute to the knowledge of passenger needs in intra-city buses, and to the
design knowledge of future digital services for the bus context. These insights can be used as the basis
for human-centered design for pleasurable services that can enhance the experience and hence the
attractiveness of bus transportation.
Keywords:
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1 Introduction
Cities worldwide are facing the need to reduce emissions by decreasing the usage of private cars. Thus,
the role of public transportation and other mobility services are becoming ever more important.

As

policy makers seek ways to encourage and support the widespread use of public transportation, it is
important to develop the transport services so that they are seen as a desirable option for the large
audience [9, 11].

In order to gain popularity, public transportation providers and planners should

consider passengers’ needs and expectations regarding short distance travel activities [4]. It is important
to focus on the users and their experiences, and thus develop human-centered solutions that make the
service experience feel logical, desired, and competitive. [29]. Digital and other supplementary services
can add value to the passengers’ travel experience [4] and thus make public transportation more desirable.
Travel behaviour and trip satisfaction are widely studied in the transportation literature,
whereas travel experience has been left with relatively little focus [4, 5]. Travel comfort is studied across
travel modes – from trains to airplanes. Though the act of traveling from A to B is similar no matter the
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transportation mode, the characteristics of the trips conducted for instance by plane and bus differ a lot.
Intra-city bus trips usually lack the terminals and lengthy boarding procedures making them more
closely interwoven to the everyday life context. Existing studies of bus travel experience, such as
Carreira et al. [5] focus on quantitative methods and explore travel experience mainly from the usability
and functionality perspectives. Qualitative studies of bus passengers’ experiences are largely missing.
In our research, we aim at contributing to the attractiveness of public transportation by
studying, how user experience (UX) with digital services could improve bus travel experience and
ultimately, make it more attractive to people. UX design aims at developing interactive systems that
provide qualities for users’ positive emotional responses in addition to fulfilling functional user needs
[14]. By travel experience we mean the subjective experience a person has when using the transportation
system and the associated traveling services. By traveling services, we refer to digital services that can
support or enrich the travel and the associated activities.
The studies presented in this paper are part of a larger research project called Living Lab Bus,
in which one of the aims is to develop a platform for interactive services for electric buses. However,
the insights and service ideas developed and presented in this paper are not specific for electric buses
only, and most of them can also be utilized in traditional buses. Thus, we have studied both traditional
buses and electric buses as novel vehicles that are currently spreading to bus markets offering more
ecofriendly, silent and smoother journeys for the passengers.
In this paper, we present five – four qualitative and one quantitative – field studies conducted
in 2016-2017 as a part of Living Lab Bus project. The qualitative studies included altogether 68
participants with varying backgrounds, all being regular bus users from two major cities in Finland,
Helsinki region (including Espoo) and Tampere. The studies consisted of preliminary interview study
[18] with ten students with international experiences, Idea generating workshops [19] with 24
international students, In-depth ideation workshops [20] with three different user groups, a three-week
Bus travel diary study with 20 passengers, and finally a bus travel survey. These studies investigate
elements of short distance bus travel experience, and the passengers’ needs for potential traveling
services from varying angles with different user groups. The results of this paper contribute to the
knowledge of user needs in short distance buses, and to the design knowledge of future digital services
for the bus context. This knowledge can be used as the basis for human-centered design for pleasurable
services that can enhance the experience and hence the attractiveness of bus transportation.
The paper is organized as follows. First, we review related work, after which we introduce our
five studies. In the following section, we introduce the analysed findings: benefits and challenges as
well as recourses that were needed to conduct the studies. Finally, in the Discussion section, we
introduce our key insights and lessons learnt during the Living Lab Bus project as well as share our
ideas for future work.
2 Background
We present related work on travel experience, and studies on supplementary digital services in the bus
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context.
2.1 Travel Experience
According to Carreira et al. [4], travel experience in the context of public transportation is a result of the
holistic view of the transportation service, including the different experience components: the
customer’s affective, cognitive, physical and social responses to the service. Several studies [e.g. 11, 32]
have found that public transportation users are generally the least satisfied compared to other modes of
transportation, such as private car drivers and cyclists. Also, amongst different public transportation
modes, the bus users were least satisfied [31]. The reasons for the low satisfaction rate is impacted by
the attributes such as the transport mode’s flexibility, “fun” factor and how well the mode matches with
the traveller’s lifestyle [6]. However, a qualitative interview study conducted by Hildén et al. [18] found
that participants were generally pleased with the current travel experiences with the local busses in two
major cities in Finland – Helsinki and Tampere. The study examined the trip satisfaction by comparing
the experience of the local public transportation services to the participants’ previous experiences of
public transportation internationally. It is natural that the satisfaction rates of public transportation
systems vary locally [39], and the reasons for that can be drawn from multiple factors. External factors
such as the timetables, state of the vehicles, safety and the accessibility of public transportation have a
strong impact on the satisfaction rates. (ibid.) The more experienced the bus users are, the more positive
they tend to value bus as a travel mode [16, 39].
Passengers’ traveling behaviour, and thus also the experience of traveling, is changing with the
mix of transport modes and the services offered in them [44]. Furthermore, trip satisfaction is affected
not only by the external trip factors but also person’s internal factors [43]. Travel behaviour is influenced
by spatial, socio-economic and personality components (ibid). A qualitative study conducted by Carreira
et al. [4], investigated the travel experience of two types of mid-distance bus journeys: touristic and
utilitarian trips (intercity transportation). In their study, they focused on the experience factors, such as
social environment, service interface, retail atmosphere, assortment, price and retail brand; and
experience components (cognitive, sensorial and emotional responses) impacting the travel experience.
Travel comfort is widely studied across travel modes; a pyramid of customer needs by van
Hagen and Bron [45] presents the train passengers needs and experiences in five levels (from bottom to
top): trust, travel time door to door, mental effort, physical effort, and emotions. The model was used in
shifting the focus of measure from efficiency to customer experience in the Netherlands Railways.
Research of passenger comfort experience has also been conducted in aviation industry, for instance by
Ahmadpour et al. [1] and Hiemstra-van Mastrigt et al. [17]. However, the characteristics of a longdistance aircraft or train journey differ a lot compared to a short distance intra-city bus journey: duration
of the trip, frequency of travel, type of the vehicle, and even the act of planning and preparing for the
trip are different. Thus, separate studies of short distance bus trips are needed.
2.2 Digital Services for Better Travel Experience
Passengers in a bus are opportune targets to be entertained and informed about journey related aspects
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[9]. Unless passengers travel with a companion, they often interact with their mobile devices when
conducting short distance journeys [9]. Thus, the context of public transportation has potential for digital
services, like location-based services via travellers’ mobile devices or other information channels.
However, transportation is no longer just about moving from an origin to a destination, but a way for
the passengers to encounter different service channels; such as off-board services (services that are used
outside of the vehicle), on-board entertainment or information before, during or after the bus trip [5]. A
study by Carreira et al. [4] found that bus passengers often looked for digital services and new
technologies that could enhance their bus travel experience. the service providers should get familiar
with the travel experience and its forming factors [34].
Several studies have been conducted focusing on the real-time travel information in varying
channels [e.g. 6, 8, 27, 46]. The studies reveal that by providing good travel information systems to
passengers, the usability of public transportation can be enhanced [8]. However, developing the usability
and efficiency of travel activities does not always increase the passengers’ travel experience – since
having access to real-time travel information is just a base for successful bus trips, on which other
services can build on and add further value [9]. Foth et al. [9] suggest that the systems for real-time
passenger information could rather focus on how the different journey options can be planned, assessed,
and distinguished based on the aspects of fun instead of efficiency to enhance the travel experience. In
their study, Foth et al. [9] focused on micro activities – social, entertainment, observational, travel, and
routine – performed by bus passengers during commute and how these activities impacted the travel
experience. Similar studies have been conducted showing that people spend their time at bus stops and
in the bus by listening to music, using social media applications, and by reading newspapers and books
or simply relaxing [e.g. 7, 26]. So far, it has been mostly left to the passengers to entertain themselves
[9].
3 Studies to Understand the Passenger’s Needs and Experiences
During the past decades, a shift from a user-centered design process to co-design [37] and participatory
experiences [35] has lead the design research community to actively develop, communicate and practice
new methods for user collaboration in the design process [24, 25]. Researchers from different fields –
including design, have understood the benefits of involving user groups in the phase of novel product
and service ideation, and thus facilitating the stakeholder participation has become very central in codesign [2]. With co-design the outcome of the project is likely to be better than without collaboration
[42]. However, co-design is not anything new – similar collective activities has been done within the
design field under the name participatory design since the 1960s [37].
Co-design can be described as a continuous cooperative process that bring people together
with design professionals in order to ideate better solutions for daily life [e.g. 36, 41]. In co-design, users
are invited to participate to the design activities and they are treated like equal experts [36]. However,
since they lack the design training and have very little experience on innovation, it is important to
provide supportive materials – such as design tools, to help with the creative activities (ibid).
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Figure 1 - A summary of all the studies presented in this paper.

In this section, we present the five studies: Preliminary interview study, Idea generating workshops, Indepth ideation workshops, Bus travel diary study, and Bus travel survey (see Figure 1). These studies
were conducted in 2016-2017 as part of Living Lab Bus project.
3.1 Preliminary Interview Study
As a first study, a set of semi-structured interviews [18] was carried out in order to gain insights of the
current user experience of buses in Finland, as well as of the expectations to the electric bus. The
participants consisted of ten students with international background living in Finland. The aim was to
gain feedback and collect users’ experiences of different public transportation systems from
metropolitan cities worldwide. The interviewees represented different nationalities (Brazil, Costa Rica,
Finland, Germany, Italy, Iran, Sweden and Vietnam) and age groups (23-37 years, avg. 28 years). Both
genders were equally presented (5 female and 5 male participants). Seven interview sessions (four
individual and three pair interviews) were organized, 1-1,5h each. Interviews were audio recorded. The
data from the interviews was transcribed and the transcriptions were further divided to 703 short notes
with meaningful participant statements. To draw out common themes from the data we used affinity
diagramming [21] in the analysis.
3.2 Idea Generating Workshops in Three Different Contexts
The second study [19] aimed to gather design-relevant insights on how public transportation services
should be developed in order to better serve the passengers’ needs and expectations. The research
focused on two aspects: firstly, to gain insights of the passengers’ needs and expectations for the digital
traveling services, in order to understand how the travel experience could be enhanced. This was studied
by analysing the ideas that the participants generated in the co-design workshops (see Hildén et al. [19]).
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Figure 2 - Pictures from the three workshop contexts: imagined environment (picture a), stimulated
environment (picture b) and real environment (picture c).

Second, we wanted to study what kind of workshop environment could support the effective ideation of
digital traveling services by the participants for this specific context of use. This was done by utilizing
Context Cards [20] to provide bus-specific themes to inspire the workshop participants in three different
workshop environments. This allowed us to study the impact of the workshop environment to the
participants’ ability to ideate services.
3.2.1 Workshop Context
The workshops took place in two cities in Finland: Tampere and Espoo, in the spring 2016. All three
workshops were organized in a different environment with different levels of contextuality. The settings
of the workshops were (see Figure 2): 1. A classroom at a university - Imagined environment; 2.
Laboratory environment augmented with interactive displays in a research institute – Stimulated
environment; 3. Moving electric bus, Espoo, Finland – Real environment. To read more about the
contextuality in the workshops see Hildén et al. [19].
3.2.2 Workshop Process
We started the workshop with a short presentation of the day’s agenda, goals for the day and briefs for
the tasks. In the introduction presentation videos of the unique qualities of electric buses were shown to
highlight the silent and smooth ride. This was done to inspire the participants to ideate and come up with
service ideas specifically for electric buses.

An icebreaker exercise served as a starting point –

participants were asked to share a good or bad experience when using public transportation. The main
part of the workshop focused around five scenarios – situations that could take place in the context of
bus transportation. The task was to come up with service ideas that could enhance the traveling
experience in that specific situation. For the scenario tasks, the participants were divided into teams of
2-3 persons (three teams in each workshop, nine in total). 15-20 minutes was spent for each scenario
task after which the groups got to share their ideas briefly with the other teams. The scenarios were: 1.
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The bus was few minutes too early and you just missed it. Now you have to wait for the next one; 2.
You are in the bus. The route is unfamiliar and you have to check your phone to follow the journey
planner; 3. You are in the bus. The route is familiar to you so you can lay back and relax; 4. You get off
at your destination stop after a busy day at work; 5. You have to change to another bus in a big
transportation hub, like Kamppi in Helsinki.
The groups were provided with a Context Card deck [20] to inspire, and a documentation
template to communicate their ideas. In this sheet, the participants were asked to define a problem to
solve and also to think about the user needs and expectations in the given scenario. The template was
designed so that it suggested the participants to come up with service ideas for mobile devices, public
screens, and physical service context. This was done in order to get varying ideas and to inspire the
participants to think out of the box services that could be linked to the bus ride. Participants were also
asked to mark the Context Cards they used in each scenario on the documentation template. This was
done in order to understand which of the themes were most relevant for the workshop participants.
3.2.3 Participants
The workshops had 7-9 participants each. The participants were mainly students and they were from
diverse study programmes (e.g. HCI, Bioengineering, Business, Automation engineering, Art and
Design), with average age of 30,6 (range 25-56). Participants represented different nationalities, such as
Australia, Bangladesh, China, Finland, India, Indonesia, Iran, Russia, Spain, Taiwan, USA, and Vietnam.
In all three workshops, both genders were presented. Most participants of all workshops stated that their
main reason for traveling was traveling to university (12 participants) or to work (4 participants). 12
said that they use public transportation for free time traveling. Majority of the workshop participants
stated that they use public transportation at least 4 days a week (12 participants) or 2-3 days a week (8
participants) and only four said that they use it once a week or more rarely.
3.2.4 Data Collection and Analysis
The data from the Idea generating workshops was transcribed and the transcriptions were further divided
to 182 traveling service ideas. To draw out common themes from the ideas we used affinity diagramming
[21] in the analysis. The service ideas were categorized into 46 subthemes within six main themes. The
ideas are discussed in more detail by Hildén et al. [19].
3.3 In-depth Ideation Workshops with Different User Groups
Unlike in the previous Idea generating workshops, the focus of the third study was in quality over
quantity regarding the service ideation. This phase aimed to gather deep insights of three different user
groups’ needs and expectations for services of short distance bus travel. To address this, three separate
sessions were organized, one for each user group. The user groups chosen for this study were: high
school students, parents with small kids, and retired people. The workshops took place in Tampere,
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Figure 3 - The simulation lab’s 270° screens were utilized to augment the lab to resemble the bus and
market place contexts.

Finland in the winter 2016-2017.
The research focused on gaining insights on the different user groups’ needs and expectations
for the digital traveling services. This was done in order to understand how the traveling experience
could be enhanced by developing the existing services, and by adding new digital services to the public
transportation. This was studied by analysing the ideas that the participants generated in the ideation
part together with the insights gathered from the group discussions.
3.3.1 Workshop Context
Based on the participant feedback of the Idea generating workshops, the simulated environment was the
most cost-efficient setting for the ideation. Thus, we decided to conduct the third study in a simulation
lab at the University of Tampere. Their lab with its 270° screens was utilized to provide the sessions
with contextual inspiration of the bus setting (see Figure 3).
3.3.2 Workshop Process
The session consisted of short presentation of the day’s agenda, goals for the day and briefs for the tasks.
The actual workshop session was divided into two halves: first half was a group discussion focusing on
relevant topics related to bus usage, and the second half focused on generating suitable concept ideas
for the bus context.
The topics of the group discussions were focusing on four areas: Travel chains – with questions
such as “What kind of trips you usually make?”, and “How do you plan your trips?”; Changes – with
questions focusing on the bus stop environment and how people spend the waiting time; Activities in the
bus – with questions focusing on social aspects of the traveling, participants’ current activities in the bus
and the limitations for those activities; and Travel experience – with questions like “How would you
describe your dream bus ride?” and “How would you describe the nightmare bus ride?”. The discussion
was voice recorded and filmed for later analysis.
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After the discussion section the participants were divided into groups – pairs, or groups of
three, depending on the number of workshop participants. The participants were given a task to ideate
one service concept that would best serve their traveling needs and improve their travel experience.
Time for the ideation was reserved 35 minutes. After the ideation section the teams got to present their
ideas for others. This was done in informal manner so that the participants got to have discussion around
the ideas.
To help with the ideation and documenting the ideas a documentation sheet was designed
especially for these sessions. Unlike in the earlier Idea generating workshops, this time we wanted the
participants to generate only one service idea and describe its functionalities in a detail level. Thus, the
documentation sheet was divided into six sections. The sections were: Description of the idea – What
kind of service or application it is? How does it work –How would you use the service and in which
situations? Added value – What makes you want to use the service? How does using the service improve
your travel experience? Main features of the service or application; How does the idea work on different
devices? (two examples were provided: mobile phone and public screen); and How does the idea support
social communication?
Participants were asked to give a name for their service or application and mark on the
documentation sheet which Context Cards they utilized for the idea. The participants were also given
change to draw how the service idea would look like. Templates of mobile phones and public screens
were provided. However, this task was optional and not everyone had the time or willingness to do so.
3.3.3 Participants
The sessions had 3-6 participants representing the chosen user groups. The group of high school students
consisted of six participants (three males and three females), with an average age of 16. The main reasons
to travel by bus were: Traveling to school (5/6 participants) and Free time travel (1/6 participants). 5/6
participants used buses at least 4 days a week, and one less than once a week. The group of parents with
small kids consisted of three participants (one male and two females), with an average age of 36. The
main reasons to travel with bus were: Traveling to work (3/3 participants), Traveling to school (1/3
participants) and Errands or shopping (1/3 participants). One participant used bus transportation at least
four days a week, and two 2-3 days a week. The group of retired people consisted of five participants
(two males and three females), with an average age of 65. The main reasons to travel were: Errands and
shopping (6/6 participants) and Free time travel (3/6 participants). One participant was traveling by bus
at least four days a week, two participants 2-3 days a week, and two participants one day a week.
Two researchers were presented in the workshops. One researcher had the role of the main
facilitator whereas the other one was supporting in the background. However, both researchers took part
in the facilitation of the group discussion and supported the teams with the ideation task. Help was
provided if the discussion got stuck or the participants had difficulties with the task.
3.3.4 Data Collection and Analysis
The sessions were voice recorded and filmed. We also transcribed and analysed the documentation
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sheets in which the participants documented their ideas. To understand the impact of the Context Cards
and the simulation lab’s contextuality to participants’ ability to ideate, we collected feedback from the
participants.
3.4 Bus Travel Diary Study on Long-term Travel Experience
As a forth study we conducted a qualitative three-week self-documenting period with diaries to gain
deep insights about bus journey experience. Twenty participants participated in the study that included
a self-documentation period of bus trips using Bus Travel Diaries, and semi-structured interviews in the
end of the field period. The study was conducted in the spring 2017.
The study was run in two cities in Finland, Helsinki and Tampere. In Helsinki region –
including the city of Espoo and Vantaa, the public transportation is multimodal, which means that the
passengers have access to bus, commuter train, tram, metro, and a commuter ferry with one travel card.
Helsinki region has over 1,1 million inhabitants, whereas Tampere city region, including the
neighbouring municipalities has close to half a million inhabitants. Tampere was chosen for our study
because of its public transportation infrastructure is limited to buses and thus, focusing on studying the
travel experience of buses was straightforward. In both cities – Helsinki and Tampere, the public
transportation could be described as a functioning and well-planned system. Still there is a general need
to develop the attractiveness of the public transportation services.
3.4.1 Participants
Ten regular bus passengers were recruited for the study in both cities, providing us with twenty
participants in total. Since the study aimed at including the bus line with electric buses, the participants
had to be passengers of these specific bus lines. In order to incorporate different viewpoints to bus travel
experience, participants of different age, gender and background were recruited through advertisement
in local electric buses and in social media in Tampere, and flyers distributed by local transportation
provider’s workers in Helsinki. The selected participants – 16 females and four males – ranged from
young students to senior citizens, with average age of 41,8 (range 21-72). The participants included a
wide variety of occupations: students, unemployed, workers, freelancers and people on parental leave.
All participants of this study were frequent bus users.
3.4.2 Study Method
For this study, two qualitative methods were utilized: diaries and interviews. We chose diary method
inspired by cultural probes [12] for data collection. Diary as a long-term self-documentation tool is a
practical way to enrich the conventional qualitative methods, such as in-depth interviews and field
observation [30]. Diaries are utilized in capturing activities in the natural environment, in order to gain
understanding of users’ needs and motivations [33]. Probing enhances the user involvement and thus,
by capturing personal impressions participants feel more engaged to the task [40]. Interviews were used
to collect deep, reflective insights of the bus travel experience.
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Figure 4 - The Bus Travel Diary consisted of daily questionnaire with visual graphical elements.

The data collection in our study consisted of a three-week self-documentation period with a
paper-based Bus Travel Diary (see Figure 4). Bus Travel Diaries contained questionnaires for
documenting nine bus trips. The diary questions focused on tree main themes: Attributes of travel
experience, Impact of the bus environment, and Activities during the trip – to gain holistic understanding
of the bus travel, and the elements of travel experience. The participants were asked to fill in the diary
of altogether nine journeys each. The themes were circulating so that the same questions were asked for
every third trip. The first page of each spread asked about the participants feelings during each bus trip
with help of pre-defined feelings: stressed, social, confident, awkward, relaxed, luxurious, annoyed,
worried, and “other” – based on the previous work by Hilden et al. [18]. The diary also included a
reflection page of the documentation period that focused on the elements of bus travel that had biggest
impact on the participant’s travel experience. Since the study was conducted with specific interest on
electric buses, we also gathered feedback on the electric buses, as well as ideas on how to improve them.
After the three-week self-documentation period, the participants were interviewed in groups
of 2-4 people. The interviews were reflective, semi-structured in-depth interviews. Eight interview
sessions were organised: one session with four participants, two sessions with three participants, and
five pair interviews. The participants were divided into groups based on their availability and thus the
groups were well mixed. The sessions lasted 1-2 hours. The interviews were video and voice recorded
for transcription and analysis. The interview themes were closely related to the ones in the Bus Travel
Diary. The themes were: General questions of the diary study, Questions regarding electric buses,
General questions regarding travel experience, with questions regarding traveling by bus and the
elements impacting the experience most; Questions regarding activities during the bus ride and the use
of digital services focusing on activities people conduct during bus travel, their mobile service usage
and the preferred content on the bus screens.
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3.4.3 Data Analysis
Data was received from 177 bus trips (one participant conducted only six trips instead of nine). The Bus
Travel Diaries were transcribed and tidied up in Excel, after which the data was analysed bottom up into
three main categories: user, context and system.
3.5 Bus Travel Survey on Passenger Satisfaction and Needs
In order to complement the previous qualitative studies, we conducted quantitative travel survey for bus
passengers in Helsinki to see which of the specific travel needs arise frequently in the larger passenger
sample. The survey was conducted in cooperation with the Helsinki Region Transport (HRT) in the bus
line 23, which route runs across the downtown district in Helsinki. The goal was to collect approximately
400 responses, half of those from electric buses and other half from diesel buses during different
weekdays and times of day. The survey respondents were recruited by delivering 2500 flyers by the HRT
field researchers in the buses, which finally resulted in 356 responses.
The survey form was based on the Webropol platform and the design was kept simple in order
to keep the form accessible for different mobile devices. The survey had three language versions: Finnish,
Swedish and English, and the respondent was first directed to the language selection page. The flyer had
a short description of the study in three languages. The flyer had both a short URL and a QR code
redirecting to the language selection page. Each flyer had a unique 4-digit code (from 0001 to 2500) that
the respondent was asked to fill in the survey form. HSL travel gift cards were reserved for survey
respondents and the winners were drawn among those respondents that gave their email address.
The respondents were asked to evaluate noise level and smoothness of driving and satisfaction
on travel experience in the bus and in the other parts of the travel chain, i.e., before and after the bus
trip. Moreover, we adopted open-ended question for asking suggestions and ideas for improving travel
experience.
4 Findings and Method Usage
In this section, we present findings of the conducted five studies (see Figure 1). We also describe how
they were utilized in Living Lab Bus project and how they helped us to gain understanding of bus
passengers’ needs regarding short-distance bus travel. We also describe what kind of resources were
required to conduct each study.
4.1 Preliminary Interview Study - Findings and Their Usage
The main themes found in this study on traveller needs for future short distance bus traveling services
were: Emphasizing the ecological choice, Informative and entertaining bus stops, Atmosphere of
relaxation, Subtle opportunities for social interaction, and Feeling of luxury. The results of this phase
were used in the following studies in varying forms, for instance as a guidance for the development of
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Context Cards [20]. However, this study also provided us with a good understanding of traveller’s
challenging situations. These situations were translated into scenarios that were utilized in the next study
phase, Idea generating workshops, to help the participants ideate service solutions for varying situations.
4.1.1 Resources Needed
The study was mainly conducted by two researchers who shared the workload of conducting and
transcribing the interviews as well as analysing the data. To get an objective view on our analysis, we
got help form a third researcher on that phase. Overall, the duration of this study, from planning the
interviews to having the analysed findings, was two months during the spring 2016. However, the focus
on this study was not fulltime. To recruit the interviewees, we were able to utilize our own networks and
thus the study went on quite smoothly. As a reward, we gave one movie ticket for each interviewee.
4.1.2 Benefits and Challenges for Travel Experience Studies
The study was limited both in the number of participants as well as in the variety of passenger types,
since we only interviewed students. One limitation is also that the study was only conducted in Finland,
and thus the findings may not be applicable globally. However, all our interviewees had extensive
experience on public transportation systems internationally, and thus the findings include diversity and
depth. This study benefitted our later studies by providing us understanding of different aspects of bus
travel.
4.2 Idea Generating Workshops – Findings and Their Usage
As the purpose of this study was to gain design-relevant insights for the development of supplementary
services for public transportation, we wanted to understand the bus users’ needs and expectations for
such traveling services. In this study, the main findings were categorized service ideas that were
generated by the workshop participants in the co-design sessions. Thus, in our paper (Hildén et al. [19])
we present findings – six service themes – that provided answers our research question: What kind of
services support the passengers’ needs and expectations in the bus context?
In this study, the findings were grouped thematically bottom up into 46 subthemes and finally
to six main themes (see findings in more detail Hildén et al. [19]). The main service themes, derived
from the ideas generated by the workshop participants were: Information at a glance while traveling,
Entertainment and entertaining activities, Services that support social interaction, Multiple channels to
provide travel information, Extra services for better travel experience, and Services that people already
expect to have.
4.2.1 Resources Needed
The study was mainly conducted by two researchers who shared the workload of planning and
organizing the workshops, as well as analysing the generated service design ideas. This study took place
in the spring 2016. The duration of this study, from planning the workshops to having the analysed
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service idea categories, was three months. However, the work for this study was not done fulltime.
Since we wanted to study workshop environment contextuality, we organized all three
workshops in different settings. Thus, some extra work was put to select and book three separate
environments (a class room at the university premises, a technologically augmented laboratory at a
research institute, and an electric bus, which also required a driver). What we found challenging was to
get enough participants in Espoo area, since we did not have our own student networks there. Thus,
quite a lot of effort was put to the recruitment process. As a reward, we gave two movie tickets for each
workshop participant.
4.2.2 Benefits and Challenges for Travel Experience Studies
This study provided us understanding of passenger’s hopes and wishes for the future traveling services.
We also gained insights on the workshop methods and the contextuality level most suitable for co-design
ideation activities. We also were able to test and learn how card-based design tools enable unexperienced
workshop participants’ ideation activities and what kind of scenarios provide the most optimal
inspiration for service ideation. Context Cards [20] were iteratively developed based on the findings of
this study.
4.3 In-depth Ideation Workshops – Findings and Their Usage
Based on the insights derived from the workshops we were able to find themes different user groups
valued the most. This was done with the help of Context Cards [20] – a card-based design tool developed
by us. The themes all user groups valued the most were Informative communication (by 2/5 teams),
Entertaining activities (by 4/5 teams), Atmosphere of relaxation (by 3/5 teams), and Subtle opportunities
for social interaction (by 3/5 teams). However, big differences were found between the three user groups
– where high school students did not see the value of getting to know the driver, the retired people found
the card most relevant. Also, while the high school students valued the entertaining activities and
atmosphere of relaxation, the retired group did not consider these aspects that important. Furthermore,
all participants of the parents with small kids group stated that the most important card themes were
Making the ecological values of electric bus visible, and Informative communication – these themes
were not highly valued amongst the other two groups.
4.3.1 Resources Needed
The study was mainly conducted by one researcher who planned and organized the workshops, as well
as analysed the generated service design ideas. Another researcher was present to help facilitating the
three sessions. Overall, the duration of this study, from planning the workshops to having the analysed
findings, was one and half months fulltime work, during the winter 2016-2017.

Since this time all the

sessions were organized in the same environment, the planning required less resources. Having three
different user groups made it challenging to find participants, especially since our networks did not
include elderly people or parents of small kids. Eventually, we were got enough participants via social
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media and other digital channels. However, the scheduling of the sessions was found to be challenging.
All in all, again, quite a lot of effort was put to the recruitment. As a reward, we gave a movie ticket for
each participant
4.3.2 Benefits and Challenges for Travel Experience Studies
The purpose of this study was to gain user group specific insights for the development of supplementary
services for public transportation from the viewpoints of three different user groups: high school students,
parents with small kids and retired people. The study widened our understanding of the varying needs
and expectations, since it was the first one we conducted with people other than university students. As
a limitation, one could state that the study should be validated since we only had one session with each
user group.
4.4 Bus Travel Diary Study – Findings and Their Usage
The findings of this study were analysed and categorised bottom up into three main user experience
elements [15]: user (passenger), context (bus) and system (public transportation) Furthermore, data
related to context were analysed according to the contextual dimension suggested Bradley and Dunlop
[3].
User (passenger) contained insights regarding mood, values and motivations. Based on the
diaries, our participants mostly felt automatic or empty-minded, relaxed, unsocial and stressed during
the daily bus rides. Eco-friendliness was highly valued, together with public bus transportation being
carefree, affordable, quick and easy option. What also motivated people to use buses was new vehicles
with modern technology, such as the new electric buses.
Context (bus) related insights were divided under four categories: social context, task context,
temporal context, and physical context. The main elements derived from the study data impacting the
social context are the fellow passengers, the bus driver, and the possible travel companions. The
passenger’s social context is experienced remarkably differently depending on if one is traveling with a
companion or alone. The task context of short distance buses consists of elements related to the habits
and activities people have in the bus. This theme includes three subthemes: Habits and routines, Peak
hours and traffic jams, and Driver’s actions. The temporal context included themes of Time of day and
Length of the trip. The physical context themes of short distance buses consist of Air quality, Cleanliness
of the interior, Soundscape of the bus, and The state and model of the vehicle.
In this study, we considered the system to consist of firstly, the public transportation system,
including bus transportation and related information and secondly, the digital services and mobile
applications used by the passengers. Public Transportation System includes subthemes such as
availability of convenient bus lines, timetable, and exceptional situations. Another theme focused on
Communication of travel related information: Information at bus stops, Information about changes,
Information screens in the buses, and Feedback.
The system of digital services included insights related to journey planners, entertainment
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applications, social media and messaging, and other digital tasks conducted while traveling. We also
found that there are a group of people who deliberately do not use mobile devices in buses and thus
services that provide entertainment and information for these “non-users” should also be considered.
4.4.1 Resources Needed
This study required resources in several phases starting from the recruitment to the analysis of the study
findings. Overall, the duration of this study, from planning to having the analysed findings, was nine
months not fulltime work, during the spring to autumn 2017. We had some difficulties in Tampere,
where the study was first conducted, to get a wide enough variety of volunteers to participate to our
study. In Helsinki, on the other hand, we got help from the local transportation provider who provided
people to distribute flyers advertising both the diary study and the bus travel survey. This helped a lot
and enabled us to proceed with the actual study much faster that earlier in Tampere.
The interviews that were conducted after the three-week self-documenting period were run by
two researchers. The interviews were transcribed and thematically coded and analysed [13] by altogether
six researchers (four people in Tampere, and three people in Helsinki – one researcher being involved
in both cities). As a reward, we gave each participant a gift card to the local public transportation
company (Helsinki Region Transport gift card in Helsinki and Tampere Regional Transport gift cards in
Tampere).
4.4.2 Benefits and Challenges for Travel Experience Studies
This long-term self-documentation study provided us knowledge of the wide variety of passenger types
utilizing the buses. We gained understanding of habits and needs related to bus travel and mobile device
usage, as well as the specific elements that impact peoples’ travel experience the most. The qualitative
methods – Bus Travel Diaries and semi-structured interviews – worked well in the context of this study.
The diaries enabled the study participants to document their experiences during bus rides and thus we
believe that we gained reflective and insightful interview data after the three-week self-documentation
period. The data we got from the Bus Travel Diaries was largely in line with the interviews. However,
we found that the travel diary was especially valuable for the documentation of passengers’ inner state,
as it captured also the immediate emotional responses compared to the more rationalised opinions during
the interviews [39]. As all experiences, also the travel experience is subjective, and thus what eventually
matters is the long-term impression that people have regarding their travel experience. Thus, we consider
that taking the interview data as our primary source of analysis was justified.
This study was limited in the number of participants who represent only the public
transportation users of the cities of Helsinki and Tampere. While both men and women were included,
the overrepresentation of women in the sample reflects the widely observed gender difference in travel
mode use [e.g. 28, 38]. Also, the city has a relatively simple transportation system compared to larger
cities which may have trams, metro and competing bus companies.
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4.5 Bus Travel Survey – Findings and Their Usage
The average value for travel experience was 4.01 on the scale from 1 to 5, where 1 was very unsatisfied
and 5 was very satisfied. The passenger satisfaction was relatively good and in line with previous studies
conducted by HRT. Both the evaluated noise levels and the smoothness of driving had statistically
significant impacts on the passenger satisfaction, which were tested with analysis of variance (ANOVA).
The respondents gave also a lot of suggestions for improving travel experience. We categorized
these suggestions into thematic groups. The most common thematic group was a punctuality of
schedules (22 suggestions). The second most common thematic group was related to increasing the bus
frequency on the route (21 suggestions). The third most common thematic group was related to the
behaviour of the bus drivers (15 suggestions). Thus, the most common suggestions are related to
traditional factors defining service levels of public transportation. However, there wide variety of
smaller thematic groups related to different service characteristics and features such as electric buses,
prevention of disruptive behaviour, route navigator, USB charging, displays, location and frequency of
bus stops, ticket prices, crowding, comfortability of seats, WLAN, travel information and availability of
refreshments.
4.5.1 Resources Needed
This study took place in the summer of 2017. The duration of this study, from planning the survey to
having the data analysed, was three months. However, the work for this study was not done fulltime. It
was mainly the responsibility of two researchers to design the survey. However, feedback and comments
were asked from the other Living Lab Bus researchers and thus, the survey was iteratively improved
before it was transformed to the Webropol platform. Since, we had three language versions, resources
to translate the survey was needed. The advertisement flyers had to be designed and printed before they
were distributed by the HRT field researchers in the buses. Because of the help from Helsinki Region
Transport, the recruitment of survey respondents was smooth and did not require much work from the
project researchers. To motivate people to respond to our survey, three HSL travel gift cards were drawn
among those respondents that gave their email address.
4.5.2 Benefits and Challenges for Travel Experience Studies
The bus travel survey complemented and confirmed our previous research findings and understanding
on the factors influencing on the travel experience and satisfaction, i.e., sound levels and smoothness of
driving are essential for improving travel experience of bus passengers. The suggestions of the
respondents for improving travel experience were similar to suggestions obtained in the qualitative
studies reported in this article. This survey shows that the traditional factors defining service level of
public transportation (punctuality, bus frequency and drivers) are still important for the majority of the
current passengers, but on top of that variety of other service characteristics and features are required to
meet needs of modern bus passengers.
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5 Discussion
Several studies have been conducted focusing on travel experience [e.g. 4, 9], trip satisfaction [43] and
travel behaviour [44]. Even though travel experience and travel comfort are studied across travel modes
– such as in trains and aircrafts, the findings and insights are not directly transferrable to intra-city bus
transportation. The characteristics of a long-distance journeys differ a lot compared to a short distance
bus journey: duration of the trip, frequency of travel, type of the vehicle, and even the act of planning
and preparing for the trips are different. Thus, we believe that the studies presented in this paper reveal
themes and insights that contribute to and provide holistic understanding of the short distance journeys,
activities people conduct during those trips, and the elements that impact the travel experience most.
While most of the bus travel experience studies have focused on the functionality and usability
aspects of the public transportation and travel experience, we studied the elements of travel experience
in depth and were able to define technology solutions that would create pleasurable experiences for bus
passengers.

We share the motivation of Foth et al. [9]: In order to develop services that can add value

to the users and enhance their travel experience, holistic understanding of passengers’ needs is required.
Carreira et al. [4] studied the travel experience of mid-distance bus journeys (intercity
transportation) of touristic and utilitarian trips aiming to define the experience factors and components
impacting the travel experience. Our findings are in line with some of the results of Carreira et al. [4]:
The social context – the fellow passengers and the driver has a central role in the formulation of the
travel experience. Since travel experience is impacted by several elements, i.e. the transportation service
provided, the vehicle, the physical facilities for waiting (bus stops), and even by the safety conditions,
the improvement of public transportation services requires a holistic approach.
In our studies [18, 19], we found that feeling of being in control is one of the basic needs for
successful traveling. Our studies also revealed that relaxation is a central experience desired by many
short distance bus passengers. Providing the passengers with modern technology may evoke further
experiences such as curiosity and pride, and thus make the travel pleasurable experience [18].
Additionally, the findings of our preliminary interview study [18] propose that emphasizing the
ecological choice can be accounted for in the design of digital services in electric buses. In this paper,
we presented five field studies – four qualitative and one quantitative that explored the design space of
digital services in the intra-city bus context from passengers’ perspective. The methods we utilized
worked well in fulfilling our goals of gaining insights on passengers’ bus travel experience.
Limitations regarding this paper and the studies presented include the fact that all these studies
were conducted only once, and thus, the findings are not properly validated. Also, the cultural context
in this study is socially homogeneous Nordic cites, which cannot be separated from the overall travel
experience. Thus, the findings of this paper might not be directly applicable internationally. However,
the eroding status of public transport in the face of growing car mobility is a global phenomenon. It has
been shown that digital services have a role in rebranding the bus service and making it attractive for
professional travellers [23].
The learnings described in this paper can be utilized when arranging similar studies, both as a
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background and related work, but also as a guidance when planning the practical arrangements.
Regarding future work, we are planning to create a Living Lab Bus Travel Experience Toolkit that would
combine the materials and derived design knowledge created and collected as a part of the studies
presented in this paper.
Conclusion
In this paper, we presented five studies focusing on intra-city bus travel experience that were conducted
as a part of a three-year research project Living Lab Bus. We introduced the methods including in-depth
interviews, co-design workshops and a three-week diary study together with the findings derived from
our studies. The paper describes how the studies helped us to gain understanding about passengers’
travel experience and specific needs and expectations for future traveling services. The results of this
paper contribute to the knowledge of passenger needs in short distance buses, and to the design
knowledge of future digital services for the bus context. This knowledge can be used as the basis for
human-centered design for pleasurable services that can enhance the experience and hence the
attractiveness of bus transportation.
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