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Executive Summary

This project is in collaboration with a start-up
company: Thrivey. The product produced by
Thrivey is an automatic tracking application
(mobility tracker), also named Thrivey, that
can track the movement of the user when
they carry their smartphone with them.
Furthermore, the future vision of Thrivey is
to expand its user group and promote more
sustainable mobility activities.

Global warming and climate-changing are
topics that raise many concerns at all levels
in society. Many aspects result in the extreme
condition we are facing now. Among them,
mobility contributes to significant pollution
on the air quality due to the emission of
carbon dioxide and other substances, such
as SO2. During the COVID-19 pandemic,
people’'s mobility activities have been reduced
significantly. However, how people will travel
after the pandemic ends is still unknown.
Therefore, it creates an opportunity for this
project to investigate how to support people
toward more sustainable mobility decisions
during and after the pandemic.

The main objective of this project is to use self-
tracking travel data to support people toward
more sustainable mobility decisions.

A series of literature research and qualitative
user research was carried out. Through the
research, the design goal and the final design
direction were refined. The design also

went through iterations, inspired by insights
gathered from user-involved sessions.

The final design presented four features that
support users toward sustainable mobility
decisions. These four features are: personalized
advice & indicating restrictions (see chapter
5.3.1), community (see chapter 5.3.2),
challenges (see chapter 5.3.3), and informed
infographics (see chapter 5.3.4).

Through the final design evaluation, the four
features were evaluated. The community (with
group challenges) feature was found out to
be the most motivating feature that can keep
the users engaged with the mobility tracking
application and hold on to their sustainable
mobility goals.

Moreover, personalized advice was found out
to be the most supportive feature that enables
and guides users to travel more sustainably.
Additionally, the “indicating restrictions”
feature provides a feeling of being understood
by the mobility tracker.

Furthermore, the informed infographic
provides users with insights about their travel
behaviour they usually do not aware of. By
showing how much restriction the users were
facing and what keeps them from travelling
more sustainably, users were given a new
perspective into their travel behaviour. As a
result, this supports, motivates and inspires
them to make sustainable mobility decisions.
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Chapter 1
Introduction of the project

In this chapter, the main objective of this project, the user group, different mobility
trackers, the problem definition, the assignment, and the approach used in the project are
introduced.







1.1 Introduction

The project "Mobile tracking application that
supports people making sustainable mobility
decisions” is a project in collaboration with a
start-up company: Thrivey.

The product produced by Thrivey is an
automatic tracking application, also named
Thrivey, that can track the movement of

the user when they carry their smartphone
with them. It tracks the geographical route
that people travel and recognizes the type

of transport and location names (see figure
1.1). The current Thrivey application targets
self-employed people who require tracking
the mobility costs during work hours, for
taxes and reimbursement. Nevertheless, the
future vision of Thrivey is to expand its user
group and promote more sustainable mobility
activities. Therefore, it creates an opportunity
for this graduation project to investigate how
self-tracking travel data can enable people’s
decisions toward more sustainable mobility
behaviour.

One thing to note is that the project started

in February 2021, during the global pandemic
of COVID-19. While this places unprecedented
challenges in the process, such as limitations
in human-involved research, this project can
also provide an example of how to overcome

10

these limitations by remote human-involved
research and the knowledge of how people

change their mobility behaviour during the

pandemic situation.
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Figure 1.1 Screen shot of the current (March 2021) Thrivey application




1.2 Main Objective & User Group

The main objective of this project is to use
self-tracking travel data to support people
toward more sustainable mobility decisions.
Therefore, in this project, the user group will
be people who have adequate mobility
options and intend to change their travel
behaviour more sustainably. The "adequate
mobility options” in this project is defined

as people who at least own a bike and a car.
This means they at least have 3 options (bike,
car, public transportations) in their mobility
decisions. The decision to select people who
"intend to change their travel behaviour
more sustainably” was based on the literature
review's findings (see chapter 2.2.2).

In this thesis report, the term “user(s)” or
“user group” will be used to describe people
who have adequate mobility options and
intend to change their travel behaviour more
sustainably.
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1.3 Mobility Trackers

The mobility tracker here refers to mobile
applications that use mobile available sensors
to track travel data. It can provide self-
tracking travel data to the users. There are
uncountable mobility trackers on the current
market. Since Thrivey’s main function is to
track the mobility costs during work hours, for
taxes and reimbursement purposes and the
future vision of Thrivey is to expand its user
group and promote more sustainable mobility
activities, two similar product research were
conducted. The first one is mileage/kilometres
tracking applications research, and the second
is sustainable mobility applications.
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1.3.1 Mileage/kilometre
tracking applications

The selection of the mileage/kilometre
tracking applications are based on the
following criteria:

« Only focus on mobility tracking (If the
application also keeps track of other
expenses than the mobility cost, it will be
excluded).

» No need to embed in any hardware. (for
example, the application that needs to be
attached to a car or other hardware will be
excluded.)

» The keyword “most recommended mileage
trackers” are used for the selection. [1]

In the initial research, there were five
applications selected. However, only

four applications are chosen: MilelQ [2],
SherpaShare [3], TripLog [4], and Everlance [5].
The application that was left out is Huldlr due
to its ability to track multiple expenses other
than the mobility cost and distance[1]. Figure
1.3.1-1 shows the comparison of the different
features of these applications. These features
can be divided into two main sectors. One

is price related, including price, free version
available, and limitation of the free version;
The other is accounting capabilities related,
including accounting capabilities, photo
capture for expense, SmartShare analytics for
rideshare drivers (only SherpaShare has this
feature), and automatic mileage/kilometre
tracking.



Km/Mileage Tracker

Logo

Name

Free version
available

Limitation of free
version

Accounting
capabilities

Photo
capture for
expense

SmartShare
analytics for
rideshare
drivers

Automatic
mileage / km
tracking

Price

MilelQ

Up to 40 trips per
month

Free version: Up to 40 trips per
month

Full version: $5.99/month, or
$59.99/year (paid annually)

’ SherpaShare

SherpaShare

Basic version: $5.99/month or
$59.88/year (paid annually)

Full version: “Super Premium” starts
at $10/month

1

TripLog

No automatic track-
ing, five vehicle limit

Free version: No automatic tracking,
five vehicle limit

Full version: Basic plan is $2/month,
Premium is $4/month. Enterprise pric-
ing available by request.

A

Up to 30 trips per
month

Automatically
generate IRS
forms

Free version: Up to 30 trips per
month

Premium version: $8/month or $60/-
year (paid annually)

.

Figure 1.3.1-1. Mileage/kilometre tracking applications (Green dot means the app has present functionality of the corresponding category;
Red dot means the app has present a malfunction of the corresponding category.)

Thrivey

Premium version: 3 euros /month



MilelQ focus on automatic mileage tracking
and it does not offer other accounting
capabilities; SherpaShare does not have a free
version, however, it has accounting capabilities,
unlimited automatic mileage tracking and a
function named SmartShare analytics which

is designed for rideshare drivers, for example,
Uber drivers; TripLog and Everlance both

have automatic mileage tracking function,
accounting capabilities and photo expense
tracking functionality. Everlance can also
automatically generate IRS forms itemizing
your mileage deductions, however, based

on the reviews, it has some malfunction in
automatic mileage tracking. Furthermore, their
price difference can also be found in Figure
1.3.1-1.

Built on these insights, a diagram (see figure
1.3.1-2) was made to position mileage/
kilometre tracking applications based on the
price and their accounting capabilities.
Compared to these applications, Thrivey

is low in price. Therefore, once Thrivey
improves its accounting capabilities it will
have the advantage compared to the above
competitors if the price of Thrivey remains
lower than most of the competitors. Although
the outcome of this similar mileage/kilometre
tracking applications research is not closely
relevant to the project goal, it can provide the
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company, Thrivey, with an insight into its future
development.

1.3.2 Sustainable mobility
applications

The selection of the Sustainable mobility
applications are based on the following
criteria:

« Only focus on mobility (If the application
includes other aspects of sustainability, for
example, food, product consumption, etc, it
will be excluded).

« The keyword "most recommended
sustainable mobility applications” is used
for the selection.

In the initial research, there were eight
applications selected. However, only five
applications are chosen: Ciclogreen [6], Map
My Emissions [7], GoEzy [8], FYNCH [9], and
Environmental Footprint Insights [10]. Oroeco
and EcoCRED were left out due to their
abilities to track or provide information on
other aspects of the sustainability issue. For
example, they can provide insight into the
users' diet, product consumption and waste;
Commute Greener was left out because the

application stopped updating four years ago.
One thing to note is that the Environmental
Footprint Insights by the PWC has not been
launched on the market yet. Their product
concept can be found on their website,
however, the application can not be found on
the app store nor google play. Therefore, in
figure 1.3.2-1 it is highlighted by the yellow
rectangular.

Figure 1.3.2-1 shows the comparison of the
different features of these applications. The
method of comparison focused on whether
the application provides the feature or not.
However, it does not look into how accurate
or detailed the features are. All the selected
applications can keep track of their carbon
footprint emission and give personalized
feedback and recommendations to the

users. However, they have different features,
such as goals setting, providing challenges,
availability to compare data with other users,
availability to form a private group within the
application, providing carpooling function,
providing physical or virtual rewards, providing
real-time traffic information and whether it is
targeting companies and employees. Thrivey
was not included in the table since it had not
implemented the sustainability aspect in the
application when this similar products research
took place.



High

Price

’ SherpaShare

Accounting capabilities

» High

Low

Figure 1.3.7-2. Position of the mileage/kilometre tracking applications regarding the price and accounting capabilities
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Sustainable mobility
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Figure 1.3.2-1. Sustainable mobility applications (Green dot means the app has present functionality of the corresponding category;
Environmental Footprint Insights by the PWC has not been launched on the market yet, therefore, it is highlighted by the yellow
rectangular.)



A diagram (see figure 1.3.2-2) was created

to position both the mileage/kilometre
tracking applications and the sustainable
mobility applications based on the function

of mileage/kilometre tracking and to what
degree does the app focus on sustainability.
Map My Emissions and Ciclogreen are placed
in the top-left corner since Map My Emissions
doesn't keep records of the kilometres after
the trips were made and Ciclogreen requires
manual inputs to indicate which means of
transport they are going to use before the trip
takes place; GoEzy was placed in the below-left
corner since it is more focused on the system-
benefiting modes of the entire mobility of
one’s city than the sustainability aspect of that
trip; Environmental Footprint Insights by the
PWC has a grey-dotted-line around it since it
is not yet on the market, and it is placed at the
top-right corner since it has semi-automatic
mileage tracking ability and it is focusing on
sustainable mobility; FYNCH was placed at
the top-right corner since it has automatic
mileage/kilometre tracking ability and it is
also focusing on sustainable mobility; Thrivey
was placed in the below-right corner since

it can keep track of the kilometre data and it
had not implemented the sustainability aspect
in the application when this similar products
research took place. Therefore, once Thrivey

implements the sustainability aspect into the
application, it will stand out from most other
chosen applications. However, FYNCH and
Environmental Footprint Insights by the PWC
(once it is launched) will be Thrivey’s biggest
competitors.

17
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Figure 1.3.2-2. Position of the mileage/kilometre tracking applications and sustainable mobility applications regarding automatic
kilometre tracking capabilities and to what degree does the application focus on sustainability



1.4 Problem Definition

Global warming and climate-changing are
topics that raise many concerns at all levels
in society. Many aspects result in the extreme
condition we are facing now. Among them,
mobility contributes to significant pollution
on the air quality due to the emission of
carbon dioxide and other substances, such
as SO2. During the COVID-19 pandemic,
people’'s mobility activities have been reduced
significantly. However, how people will travel
after the pandemic ends is still unknown.
Therefore, it creates an opportunity for this
project to investigate how to support people
toward more sustainable mobility decisions
during and after the pandemic.

1.5 Assignment

The project aims to understand how self-
tracking travel data (provided by the mobility
trackers) can support the user toward more
sustainable mobility decisions within the
current context and afterwards. To achieve
this goal three initial research objectives were
created.

1. Understand the mobility context and the
needs and concerns of our user group
while they are making their mobility
decisions.

2. Understand what is our user's view on
sustainable mobility.

3. Understand the desired interaction
between our users and the mobility
trackers.
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1.6 Approach

The graph below shows the approach and activities throughout the project.

Ch3 ch3
Ch1-2

. . ) Evaluating the 3 initial
Determining the design concepts

Understand the context goal and the desire
& the user group effect
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Activities:

- Similar product and com-
petitor research

- Literature reviews

- Conduct 9 user interviews
- Analyze the results of the
user interviews

Activities:

- Form design goal and
interaction vision

- Create 3 initial concepts
based on the previous
research

- Planning the online group
sessions

- Discuss the plan with an
online session expert

Activities:

- Conduct 2 online group
sessions

- Evaluate the 3 initial con-
cepts

- Gain insights from the
participants through the
creative sessions

- Form the online discussion
group

- Analyze the results of the
online group sessions



Ch4

Refining the final design
direction

Activities:

- Identify the issues of the
early design direction

- Gain insights from the
participants through the
online discussion group

- Design iteration

- Produce final design direc-
tion

Ch5

Detailing the final design

Activities:

- Prototyping

- Detailing the main features
of the final design

- Planning the final design
evaluation

Ché6-7

Evaluating and reflecting
on the final design

Activities:

- Conduct 6 final evaluation
sessions

- Analyze the results of the
final design evaluation

- Reflecting on the results and
the project
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Chapter 2
Context & User Exploration

The project context was studied through literature research and user interview. Meanwhile,
user interviews offered validations and new insights about the literature research on the

user.







2.1 Research Objectives & Research Questions

Based on the assignment (See Chapter 1.5),
several research questions were formulated
according to the three research objectives.

Research objective 1: Understanding our
user and their travel context

Research questions:

* How do our user group travel and how do
they make their mobility decisions?

» What are the user's needs and concerns
when they are making their mobility
decision?

Research objective 2: Understanding our
users’ view toward sustainable mobility

Research questions:

e What is the users’ view on sustainable
mobility?

« What motivates them to travel more
sustainably?
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Research objective 3: Understanding the
desire interaction between our users and
the mobility trackers

Research question:

« What motivates users to start using
mobility trackers?

» What are the needs and concerns when
users are using the mobility trackers?

« How do mobility trackers influence users'
mobility decisions?

« What effect does presenting the
personalized environmental impact data
have on the user’s mobility decisions?



2.2 Literature Review

Several studies and literature are analyzed
according to the research questions in 2.1.
The following are insights generated from the
literature review.

2.2.1 The complexity of
Travelling

Travel and commute behaviour are complex
activities [2,8]. Various factors need to be
taken into account, ranging from the means of
transports, the abilities and preferences to take
these transports, the personal goals of the trip,
the weather, the time, the distance, the local
context and infrastructure, and the side-effect
behind people's mobility decision, and so on.

Due to the complexity of travelling, organizing
the travel or commute routine is also complex.
Therefore, there is little incentive for people
to change their travel routine since it required
them to go through the organizational effort
and take many factors into account again [6].

2.2.2 Different stages of the
user

Travel and commute behaviour are complex
activities [2,8]. Various factors need to be
taken into account, ranging from the means of
transports, the abilities and preferences to take
these transports, the personal goals of the trip,
the weather, the time, the distance, the local
context and infrastructure, and the side-effect
behind people's mobility decision, and so on.

Due to the complexity of travelling, organizing

the travel or commute routine is also complex.
Therefore, there is little incentive for people

The possibility to engage with the tracker (P tools):

to change their travel routine since it required
them to go through the organizational effort
and take many factors into account again [6].

According to Gouveia [3], people who are

in the contemplation or preparation stages
have a higher possibility (56%) to engage with
the tracker. The tracker is also referred to as
personal informatics (PI) tool. Furthermore,
when people are in the other stages (pre-
contemplation, action, and maintenance),
they tend to have a lower possibility (20%) to
engage with the tracker or Pl tools (see figure
2.2.2).

20%

l

pre-contemplation contemplation

preparation

56%

action maintenance

Figure 2.2.2 Five stages of behaviour change and its possibility to engage with the trackers
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Through previous research [3, 8, 10], it

is important to take people’s current
motivational stage and mindset into account
when evaluating the efficacy of behaviour
change technologies. Therefore, the
segmentation of the users needs to be done.
In this project, the user group will be people
who intend to change their travel behaviour
more sustainably, which means they are in the
contemplation or preparation stages.

2.2.3 Users’' needs: interacting
with personal informatics (PI)
tools

Based on previous research [2, 7], users' needs
when interacting with mobility trackers or
personal informatics (Pl) tools can be divided
into two categories, users’ acceptance and the
engagement of the self-tracking data.
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Users’ acceptance of self-tracking
data

The self-tracking data, also known as
quantified-self and personal informatics (PI),
is being accepted when it is convincing to
the users. To be convincing, the self-tracking
data needs to be accurate, understandable,
trustable and fair [2].

Users’ engagement of self-tracking
data

The engagement of self-tracking data has
been discussed by many researchers [2, 3,

7]. The factor that has the most influence

on user's engagement on self-tracking

data is “relevant”. Self-tracking data should
represent in a way that the user can relate to.
It should fit into the users’ daily practice and
natural environment, and it should be able to
represent users’ lifestyles. Furthermore, when it
comes to influencing users behaviour through
smartphone applications, some aspects
worked in concert with the “relevant”. Based
on Andersson [10], providing customized and
contextualised information to the users is the
key to promote behaviour change through
smartphone applications.

Other aspects that influence users’
engagement in self-tracking data are
interpreting self-tracking data, setting goals,
and sharing self-tracking data. One problem
that the users may encounter when interacting
with self-tracking data is interpreting the
data. The abstract visualization and the lack
of suggestion and feedback do not provide
useful insights for users [5, 7]. Therefore, users
easily lose interest in it and stop interacting
with the trackers;

Goals setting and sharing self-tracking data
are two methods that can sustain users’
engagement. With concrete goals, users

can make a personal commitment to their
behaviour and create a checking habit. Thus,
increase the user's physical interaction with the
tracker [3]. Shareable data can also stimulate
users to keep engaging with the tracker. Some
users even showed that they have the desire
to share and compare their self-tracking data
with those of significance [7]. However, Self-
tracking data is perceived as private. Most
users would only share with their close friends
or groups. Furthermore, frequent reminders
or notifications are seen as a “noise” to the
users. As a result, it would decrease users’
engagement with the tracker [7].



2.2.4 Limitations

Some multiple designs and solutions aim to
use personal informatics (self-tracking data)
to support people toward certain desired
behaviour. However, Kersten-van Dijk, E. T. [4]
pointed out that the current Pl technology
or Pl tools have a lack of support between
contemplation, preparation, and action
stages [1]. Most of the Pl technology or
tools available support users best in the first
stage (pre-contemplation) and the last stage
(maintenance).

On the other hand, Andersson [10] points

out that when it comes to promoting
sustainable travel behaviour through the use
of smartphone applications, it is common to
notice an attitude-behaviour gap [11], where
people express concerns about environmental
issues but fail to translate this into sustainable
actions.

2.2.5 Related works

There are many research and scientific
experiments that aim to promote sustainable
travel behaviour. For example, Stromberg,

H.[8] suggested that trial behaviour is a key
element for encouraging new travel behaviour
adoption and to embark on the travel
behaviour change process. He pointed out that

BARRIERS  acoTiNg

TRIAL DURATION

DESIRE
TO ACT

trial initiation can serve as a bridge between
“desire to act” and "acting”. Moreover, the trial
process can be breakdown into three parts:
acclimatisation, normalisation, and established
phases (See figure 2.2.5). In her research, she
concluded that the after trial set-up stands out
as especially important to consider, as it affects
the conditions for the changed behaviour to
be maintained by the participants after the
end of the trial.

/ ACCLIMATISATION // NORMALISATION
SE

// ESTABLISHED

PHA
Fal

PHASE PHASE
P P

Getting to know innovation
Experiencing technical

ISELES

Habit established
Seeking confirmation,
developing identity

Doing on regular basis
Making discoveries,
realisations, and learning

P

Reinvention of innovation

Adjustments to other activities

=]

Figure 2.2.5 The trial process by Strémberg, H [8]
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One experiment conducted by Boulard [2]
provides many insights into promoting
sustainable travel behaviour. Apart from
providing tailored, accurate, fair, trustable
information to the users, Boulard also
emphasized the importance of connecting
individual environmental impact with the
collective one. He suggested that self-
tracking data need to be contextualized

to give the user a feeling of collectiveness.
The contextualized data can give the user a
holistic view of the real context, which may
be a promising way to evoke the feeling of
collectiveness.

Another experiment conducted by Zhu, X.
[9] suggests that personalized incentives
have an average acceptance ratio of 0.68 for
all participants when being promoted with
alternatives ways of travelling. This response
with Andersson’s conceptual model for
combining behavioural change techniques
with ICT (Information and Communications
Technology

) to create a BCSS (Behaviour Change Support

System) [10]. In Andersson’s conceptual

model, the key point is “customization”, which

1.

resonates with Zhu's “"personalized incentives”

and the users’ needs in “relevant” data.
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2.2.6 Emerging research
questions

Based on the insights from the literature
review, two additional research questions
were added under the second research
objective: Understanding our users’ view
toward sustainable mobility. The two research
questions are:

« What is the relationship between
sustainability and collectiveness to our user
group, and if it can support sustainable
behaviour change, if so, how?

« What are the concerns about taking a more
sustainable trial trip?

These research questions were therefore used
as the foundation of the interviews' questions.



2.3 User Interview

Nine semi-structured interview sessions were
conducted with 9 participants.

The interview questions were based on the
research questions in chapter 2 (2.1) and the
emerging research questions in chapter 2
(2.2.6):

Research questions

Travel context & needs and concerns while

travelling:

« How do our user group travel and how do
they make their mobility decisions?

« What are the user's needs and concerns
when they are making their mobility
decision?

View on sustainable mobility:

« What is the users’ view on sustainable
mobility?

« What motivates them to travel more
sustainably?

« What is the relationship between
sustainability and collectiveness to our user
group, and if it can support sustainable
behaviour change, if so, how?

« What are the concerns toward taking a
more sustainable trial trip?

Interaction between users and the mobility

trackers:

« What motivates users to start using
mobility trackers?

» What are the needs and concerns when
users are using the mobility trackers?

« How do mobility trackers influence users'
mobility decisions?

« What effect does presenting the
personalized environmental impact data
have on the user’s mobility decisions?

Procedure

The procedure of the first users’ interview

is shown in figure 2.3. The interviews were
conducted through online meetings due to
the global pandemic of COVID-19. Moreover,

a pilot interview was conducted before the
actual interviews with the participants. This
pilot interview helped the process of the actual
interviews to go smoothly and without hitches.

The interview questions and detailed results
can be found in Appendix B.

Project introduction

Signing the consent form

Installing Thrivey application

Interview

Figure 2.3 The procedure of the first users’
interview
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Participants

The user interviews involved nine participants
of mixed genders (6 females and 3 males),
including people who have a car and a bike
and people who don't (4 people who have
cars and bikes; 4 people with bikes; 1 person
without any private means of transports).

All participants intend to change their travel
behaviour more sustainably in different
degrees. Furthermore, all participants signed
the informed consent form before the
interview took place. After the user interviews,
these participants continued to participate in
this project and joined the following activities
(online group sessions, online discussion
group, and the final design evaluations).
However, some participants did not join all the
activities due to personal or time reasons. In
this thesis report, participants are quoted as
P1, P2, P3, etcetera.

Combined methods (thematic analysis,
personas, and ethnographic methods [12] )
were used to analyze the interview results. The
following are insights generated from these
analyses which can be separated into three
aspects according to the research questions in
chapter 2 (2.3.1).
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2.3.1 Travel context & needs
and concerns while travelling

Travel context

The travel context can be divided into three
categories, past (pre-pandemic), current
(pandemic), and future (post-pandemic) since
the research was conducted during the global
pandemic of COVID-19. This also provides this
research with an opportunity to understand
how people change their mobility behaviour
during the pandemic situation and how they
imagine the future travel context.

A graph was made to illustrate participants’
travel context over time (see figure 2.3.1-1).
In the past, participants had a face-paced
travelling style, more outdoor life, more
usage of public transport, and they seldom
considered mobility as the main means to
exercise to stay fit and healthy.

However, after the outbreak of COVID-19,
participants are required to stay at home

as much as possible due to the lockdown
measurements. Therefore, they travel less and
they travel more flexibly. For example, P8 used

to travel 5 days a week to his office. However,
during the pandemic, he only needs to travel
zero to three days depending on the pandemic
situation. Also, most indoor public spaces were
closed due to the pandemic, such as gyms,
public swimming pools, etc. As a result, all
participants started to use mobility as the main
means of exercise and staying healthy. They
walk and bike more during the pandemic. For
example, P2 used to bike to the supermarket
for grocery shopping. However, she decided to
walk to the supermarket during the pandemic;
P5 wanted to stay active and healthy,
therefore, he created an activity called "My
Covid Walk". This helps him to keep motivated
to walk 10 km per day. Furthermore, most
participants were afraid to use public transport
due to the fear of getting Infected.

About the future travel context, participants
pointed out that it would be a balance
between the past and current travel context.
Moreover, participants imagine the style

of travelling would move from flexible to
purposeful. For example, P6 mentioned that
people had realized they can still get the
job done without travelling to the office
every working day. As a result, people start
to question the necessity of staying in the
office and start to think of the reasons why



waeztr;ies‘iat;aqcohgonfzeinzfzgz.a:sdlc\f;g:i{a t Past (pre-pandemic) Current (pandemic) Future (post-pandemic)
to question and understand the reason they

travel, their travel behaviour will become

more purposefully. Last but not least, most Fast pace Flexible Purposeful
participants mentioned that they would keep

the walking and cycling habits they developed

during the pandemic even after it ends.

More outdoor life More indoor life Balance in between
No fear towards Fear of taking the .
. ; Balance in between

public transport public transport
Mobility was not Mobility becomes .
the main means the main means C\(/)vgJI[II(ri]rl\J; ;c)f:e

of staying fit of staying fit and o .

and healthy healthy biking habit

Figure 2.3.71-1 Participants’ travel context over time



Needs and concerns while travelling

A graph was made to illustrate the needs
and concerns while participants are making
their mobility decisions (see figure 2.3.1-2).

It turns out that the participants do consider
many factors when they need to travel. This
resonated with the complexity of travelling in
the literature reviews (see chapter 2.2.1). The
factors can be divided into external factors,
such as distance, weather, cost; internal factors,
such as mood and sub-goals; and emerging
factors, such as safety & social. These factors
are interrelated with each other.

The main goal of a mobility activity is to move
more from one location to another. Therefore,
the sub-goals of a mobility activity in this
report is referred to as the other goals people
have other than the main goal. For example,
working during the transit, looking fresh
when showing up at the office, enjoying the
experience of the trip, exercising during the
trip, etcetera.
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Distance Weather
Time
Cost
Luggage
Infrastructure
Parking Whom you
availability travel with
External Factors Internal Factors

Mood

Sub-goals

Safety & Social

Emerging Factors

Figure 2.3.1-2 The needs and concerns while participants are making their mobility decisions



Apart from these factors, participants also
pointed out that in certain situations, certain
factors will be dominating. For example, when
they are in a hurry, the most important factor
will become “time” regardless of other factors.
Commonly, these factors will be conflicted with
each other. Therefore, the mobility decisions
are depended on different situations and
different priorities of needs and concerns.
Finally, participants also indicated when the
situation allows and when they have no other
priorities or restrictions, they are willing to
conduct a more sustainable travel behaviour.

2.3.2 View on sustainable
mobility

Connected with the previously mentioned
insights, people are willing to conduct a

more sustainable travel behaviour when

the situation allows and when they have no
other priorities or restrictions. This is because
nowadays people see sustainability as a new
normal and they value this idea. Furthermore,
to better understand what does sustainable
mobility means to our participants, more in-
depth questions were asked. In conclusion,
participants considered sustainable mobility

is not always choosing the most sustainable
mobility options, but making smarter

and better mobility decisions when the
situation is appropriate (when participants
have no other priorities or restrictions); Also,
mentioned by several participants, sustainable
mobility is connected between one’s health
and the health of the earth. For example, P8

said, "It's important that we try to work in such
a way that you are healthy yourself, and what's
healthy for the environment at the same time".

Therefore, we can see that whether people
make a more sustainable mobility choice
depends on the situation and whether it is

positive toward one's health or not.

A graph is made (see figure 2.3.2) to illustrate
participants’ views on sustainable mobility
and what factors would influence their views.
Through the interviews, three factors have
shown their ability to affect people’s views
on sustainable mobility. They are “people
around the user”, “natural surroundings” and
“education”. Furthermore, when people value
sustainable mobility more, they may commit
to it or take it as a responsibility, therefore,
conduct more sustainable travel behaviours.
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Participants’ view on sustainable mobility:

New normal due to Balance between
: , Smarter and better
the increased one’s health and the mobility decisions
awareness health of the earth. y

Factors that would influence their views:

People around Natural

the user surroundings Education

When people value sustainable mobility more:

Personal commitment & Responsibility

Figure 2.3.2 Participants’ views on sustainable mobility and what factors would influence their views
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People around the user

For “people around the user”, one example

is that P7 said, "if | would see that everyone
is making a conscious effort to be more
sustainable in mobility, then | guess | would
also be move along with them.” This showed
that people’s views and/or decisions on
sustainable mobility can be influenced by the
people around them.

Natural surroundings

For “natural surroundings”, one example is that
P2 mentioned, “when | go for a walk every day
in the park, or when | go to the forest, | see

a lot of birds, and lots of trees, flowers, these
sort of things, | do have a feeling that | am

a part of this eco-system.”. Later on, she and
other participants also mentioned that when

a person feels being part of a "bigger whole”
(for example, a community, a group, a society,
an eco-system) this person has a higher
chance to contribute to the “bigger whole".



Education

As for “education”, P1 shared her experience

“I' had a research course, and it was about
flight shaming. Therefore, | want to change my
behaviour. | want to take more trains instead
of flights when it's when it is possible.” This
indicates that peoples’ views and/or decisions
toward sustainable mobility can also be
influenced by education.

Personal commitment &
Responsibility

Another insight gained from the interview

is that, when peoples’ attitude toward
sustainable mobility becomes a personal
commitment or a responsibility, they are
more motivated to make sustainable mobility
decisions. For example, P6 mentioned, “I

kind of have committed myself to other
parts of a more sustainable lifestyle, and that
transportation is a very important part of that,
in terms of what | can do for my personal
ambitions.” Also, P5 mentioned "Because it is
our responsibility. | am a responsible citizen.

You and | are part of the earth and the earth is
part of us.” Apart from these quotes, P5 and P6
also have a more sustainable travel behaviour
based on the first part of the interview (travel
context).

2.3.3 Interaction between
users and the mobility
trackers

In terms of the interaction between users and
mobility trackers, the insights gained from
the interviews can be divided into 4 sectors:
motivation, needs & concerns, current usage,
and user engagement.

Motivation

Based on the interviews, there are three main
reasons that motivate participants to start
using mobility trackers. First, to stay healthy
and fit. Since the mobility tracker can provide
information such as, how many kilometres the
user has walked for one day, or how much time

has the user spent on cycling for one week;
second, to achieve users’ personal goals. Some
participants have set their personal mobility
goals, for instance, P5 has set a goal to walk
10 km per day, and he named the challenge
“My COVID Walk"” and a mobility tracker can
help him to keep track of his progress; third,
the enjoyment to record the mobility activities.
Some participants mentioned that they just
like to see an overview of the data that is
related to them, and mobility data is one of
them. Also, P4 mentioned that she likes to see
where she has been to after she went on a
vacation.

Needs & Concerns

When interacting with a mobility tracker,
participants care about whether the
information presented by the tracker are
trustworthy, relevant to the user, novel (reveal
new information to the user), and visualized in
a way that is easy to be interpreted. These four
aspects are crucial for a mobility tracker to

fit the needs of the users. On the other hand,
participants mentioned that the two main
concerns while using mobility trackers are
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being annoyed by the continuous notifications
and the privacy issue. P3 stated that he prefers
weekly notifications on his mobility activities.
With weekly notifications, he can gradually
form a habit to check on his mobility activities
at a certain time in a week, which can keep
him engaged with the tracker. For privacy
issues, participants have shown a different
level of concern. For example, P1 stated that

“I don't really mind sharing my travel data.”
However, P2 mentioned that “I never thought
of sharing my travel data, | think it is scary

to let another person know that where and
when | am.” Some participants do not mind
sharing their travel data, however, the other
participants are afraid to do so. However, a
mobility tracker requires data from the users in
order to function. Therefore, it is important to
ensure the users how the data collected from
the mobility trackers will be used, who has
access to these data, and who has the right to
edit or erase these data. There should be clear
information to address how, when, why, and
what data will be used. Also, to give users the
option to select what data to be shared.
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Current usage

One of the research questions is to understand
how mobility trackers influence users'
mobility decisions. Through the interviews,

it was discovered that mobility trackers do
not influence participants’ mobility decisions
much. They see mobility trackers as a
reference tool, to reflect on their mobility
behaviours. However, some participants

also stated that if they saw they are emitting
too much carbon footprint or if they are not
active enough, which will make them feel

less healthy, they will consider changing their
mobility behaviour. For instance, P7 said, "if

it would show me that, walking somewhere,
would provide a large benefit compared to
going somewhere by train or car, when it's
feasible, | guess it would really motivate me
to go there more sustainably.” And P9 said,
“Sometimes if my step count was too low, then
| would think, Oh yeah, maybe | should walk
more.” Therefore, although most of the time
mobility trackers are used as a reference tool,
however, it is also possible that it can provide
users with another perspective of their
travel behaviour and support them to make
more sustainable mobility decisions.

User engagement

Based on the findings of the interviews, goal
setting, community feeling, and sharing

data are three methods to enhance users'’
engagement with mobility trackers. For goal
setting, participants like this idea because

it can keep them motivated. Also, when the
mobility tracker enables them to set their own
goals, participants would feel more attached
to it and consider the activities provided by
the tracker are relevant to them. Furthermore,
P7 mentioned that “I think if you have like
good results over time. And you'll see that
nicely in a graph. You don't want to break your
record. So you keep sort of showing good
behaviour because you feel bad if you break
it.” This shows that the infographic provided by
the tracker can support the user to continue
reaching their goals.

Community feeling and sharing data are often
linked together. Connected to the experiment
conducted by Boulard [2], participants do
value the idea of forming a community

that can support each other toward more
sustainable travel behaviour. P1 said “it would
be nice to have a community like you can say
you want to do 10 kilometres today or you



want to take a walk today. Yeah, in that case,
| would like to share my travel data, | think it
is useful and inspiring. For example, sharing
a photo of a pizza because | walk a lot on
that day, etcetera.” Also, P8 said, “ to share it
(the travel data/results) with other people to
get more stimulation to do it again.” These
indicated that having a group of people to
share and compare travel data/results together
can keep users motivated and engaged with
the mobility trackers.
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2.4 Conclusion

This chapter aims to understand the travel
context of our user group, their needs, value,
and concerns towards sustainable mobility,
and how they interact with the mobility tracker.
Therefore, the conclusion of this chapter can
be divided into three parts according to the
research questions in chapter 2.1. All research
questions for the literature review and the
users’ interviews were answered. The answers
are presented in the list below.

2.4.1 Travel context & Needs
and Concerns

« Travel and commute behaviour are complex
activities [2,8]. Various factors need to be
taken into account.

« People’s travel context has changed due to
the COVID-19 pandemic.

« People have different needs and concerns
when making a mobility decision. In
certain situations, people will prioritize
some factors when making decisions.

For example, time becomes the most
important factor when a person is in a
hurry.
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2.4.2 Users' view towards
sustainable mobility

« In conclusion, participants considered
sustainable mobility is not always choosing
the most sustainable mobility options,
but making smarter and better mobility
decisions when the situation is appropriate
(when participants have no other priorities
or restrictions).

« People are willing to conduct a more
sustainable travel behaviour when
the situation allows and when they
have no other priorities or restrictions.

This is because nowadays people see
sustainability as a new normal.

« Three factors have shown their ability
to affect people’s views on sustainable
mobility. They are “people around
the user”, “natural surroundings” and
“education”.

« Furthermore, when people value
sustainable mobility more, they may
commit to it or take it as a responsibility,
therefore, conduct more sustainable travel
behaviours.

2.4.3 Interaction between the
users and mobility trackers

» According to Gouveia [3], people who are
in the contemplation or preparation stages
have a higher possibility (56%) to engage
with the tracker.

« The factor that has the most influence on
user's engagement on self-tracking data
is “relevant”. Self-tracking data should
represent in a way that the user can relate
to.

» Three main reasons that motivate
participants to start using mobility trackers
are staying healthy and fit, achieving
personal goals, and the enjoyment to
record the mobility activities.

* When interacting with a mobility tracker,
participants care about whether the
information presented by the tracker are
trustworthy, relevant to the user, novel
(reveal new information to the user),
and visualized in a way that is easy to be
interpreted.

« While using mobility trackers, the two
main concerns are being annoyed by the
continuous notifications and the privacy
issue.



» Goal setting, community feeling, and
sharing data are three methods to enhance
users’ engagement with mobility trackers.

 Participants value the idea of forming a
community that can support each other
toward more sustainable travel behaviour.
Having a group of people to share and
compare travel data/results together can
keep users motivated and engaged with
the mobility trackers.

The insights gathered from the research phase
(chapter 2) would form the foundation for
design cycle 1 (see chapter 3).
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Chapter 3
Design Cycle 1

In this chapter, three initial concepts were introduced and evaluated through the online
group sessions with eight participants. Furthermore, through the online group sessions,
more insights were gained to form the starting point for the next design cycle.
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3.1 Design Goal and Interaction Vision

A design goal and the interaction vision [1] are
formulated at the beginning of design cycle 1.
It aims to inspire the qualities of the design.

The design goal and interaction vision are
formed based on the insights gained from
the research phase (chapter 2). Based on the
research, one major motivation to start using
a mobility tracker is "staying healthy and fit".
In fact, during the interviews, participants

are more interested in the health aspect

than the sustainability aspect. This opens an
opportunity for this project to see how the
health aspect can be brought into sustainable
mobility and support people toward it.
Therefore, the design goal is formulated as the
following:

“To activate user’s curiosity about how
sustainable mobility decisions can influence
their health condition when interacting
with the Thrivey application. ”

Connected with the design goal, the
interaction vision is defined as “Taking a
personality test”(see figure 3.1), and its
qualities can be found in table 3.1.
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Figure 3.1 Interaction vision: Taking a personality test

Taking a Personality Test

Characteristics Affordances

Curious The personality test quenched the curious thirst for
getting a bit of insight into who we are.

The personality test reveals previously unknown

Novelt . .
y information about ourselves.
The result of the personality test is closely relevant
Relevant to the person who took the test.
The personality test helps people to get a better
Connected understanding of others.

Table 3.1 The qualities of the interaction vision: Taking a personality test



3.2 Three Initial Concepts

Based on the design goal, interaction vision,
and previous research, three concepts that
contained different design elements were

refined.
efined Concept B

The community

3.2.1 Overview of the three
initial concept

Form communities &

groups with other users
A graph is made to illustrate the features of
the three initial concepts (see figure 3.3.1).
More detailed information about each concept
and feature can be found in chapters 3.2.2 to
3.24.

Quick peek into how other
members are doing

Share the results and
compare it with others

Concept A
The Index

Keep track and give advice
on user's travel behaviour

Connect the health aspect
with sustainable mobility

Support users with person-
alized goals setting

Understand the complexity
of real-life travelling

figure 3.2.1 The features of the three initial concepts

Concept C
The Journey

Explore the sustainability
journey through story
viewing

Receive knowledge related
to sustainability

Explore the balance of
health between users and
the environment
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3.2.2 Concept A: The index

Through the research and the interaction
vision, “relevant” stands out to be a crucial
factor in this project. Therefore, in concept
A: the index, a personalized mobility tracking
application is created.

In this concept, the user will receive
personalized advice on their travel activities.
The user can select different types of advice,
for instance, advice on sustainability or the
health aspect of that journey. Through the
advice, users can know the benefit of selecting
a more sustainable means of transport. For
example, how much CO2 they can save

and how many calories they can burn (see
figure 3.2.2-1). Furthermore, due to the
understanding of the complexity of real-life
travelling, the application also provides users
with an opportunity to state their restriction of
not being able to make a sustainable decision
for travelling (see figure 3.2.2-1).

Apart from the advice feature, the user will
also receive the suggestion for setting a
mobility goal. For example, “take five more
trips by bike than a car per week”, or “burn 500
cal by travelling per week” (see figure 3.2.2-2).
These potential goals are suggested based on
the inputs from the user (travel routine, age,
height, weight) when they onboard with the
application.
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o Q &
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Figure 3.2.2-1 Personalized advice &
opportunity for users to state their
restriction
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Hi Adam,

Here are some
potential goals we
suggest for you.

do
Take 5 more trips by bike than
car per week

Adjust it yourself

0, |
Produce less than 20 kg CO2
per week

See what does it mean by 20 kg of CO2
Adjust it yourself

Burn 1000 cal by travelling
per week

See what does it mean by 1000 cal

Adjust it yourself

Figure 3.2.2-2 Personalized
suggestion for setting a mobility
goal



3.2.3 Concept B:
The community

Connected back to the research and the
interaction vision, the feeling of collectiveness
and the affordance to share and compare
travel data/results together can keep users
motivated and engaged with the mobility
trackers. Therefore, concept B: the community
was born. Although this concept includes all
the features in concept A, this concept aims to
focus on the community feature.

In this concept, users can join and form
multiple groups. Within the group, there will
be group goals to achieve together (see figure
3.2.3-1). Depending on the group goals, there
will be different infographics for the user to
have a quick peek into how other members
are doing in their travel activities (Focus both
on the sustainable mobility and health aspect).
With this feature, users can share and compare
their travel data together (see figure 3.2.3-2).

Weekly group goal

+ Produce less than 80 kg of CO2 together
- Each member burns 200 cal by travelling

Adam is the leader by example

this week! ~
Ad;m burns 249 cal

Ben

burns 200 cal

L burns 198 cal
isa

See all members

+
< Q ‘o - -

Trip Insight Community Chat Account

< =

2QQA8E

Adam Ben Lisa Henry Ruka

Click their profile picture to compare!

2

f
Adam Ruka

{
- o>

1.7 kg 7.4kg
burns 249 cal burns 643 cal
;| ¢ D
do
travel 18 km travel 51 km
travel 11 km E a travel 30 km

AR MM e
o Q - O -

Trip Insight Community Chat Account

Figure 3.2.3-1 Form groups & Figure 3.2.3-2 Share and compare
group's goal travel data



3.2.4 Concept C: The journey

Linked to the research and the interaction
vision, providing “novel information” can
arouse users' curiosity. Therefore, concept C:
the journey was introduced.

This concept includes all the features in
concept A, however, its objective is to focus
on the “journey feature”. The journey feature
is a “story” provided by the application. The
user can build their avatar in this application
(see figure 3.2.4-1) and by completing their
personal goals (linked with concept A),

they can view a chapter of the story. This
story is about "a journey toward sustainable
mobility”. By viewing the story, the user

can experience how the avatar becomes
more and more sustainable in the storyline.
Furthermore, each chapter of the story will
reveal certain knowledge of sustainability to
the user, therefore, provide new and relevant
information to the user (see figure 3.2.4-2).
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3.3 Online Group Sessions

The objectives of the online group sessions
are to evaluate the three initial concepts with
the participants and to gain insights for the
second design cycle.

3.3.1 Procedure of the online
group session

The procedure of the online group session

is shown in figure 3.3.1. There are two online
group sessions with the same structure,

each one with 4 participants attending. The
group sessions were conducted via online
meetings tools (Miro & Zoom) due to the
global pandemic of COVID-19. Moreover, the
set-up of the group session was discussed
with an online session expert, Lina Li (design
researcher at TU Delft IDE). Also, a pilot group
session was conducted before the actual group
sessions. This pilot session helped the process
of the actual group sessions went smoothly
and without hitches.

The co-creation session is a collaborative way
to develop new ideas, concepts, solutions
together with experts and/or stakeholders
(such as customers, end-users, etc.) [6].
Through the co-creation sessions, the ideas
would be shared and improved together.

The template designed for the group session
can be found via this link: https://miro.com/
app/board/o09J)_IDiNtP4=/

Session introduction

Ice-breaking

Introduce the 3 concepts

Concepts evaluation
(questionnaire + discussion)

short break

Co-creation session

Wrap up
(form an online discussion group)

Figure 3.3.1 Procedure of the online group
session
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3.3.2 Concepts evaluation
Research questions

The concepts evaluation aims to understand
how users perceive the three initial concepts.
Therefore, research questions are formulated
before setting up the concept evaluation:

« How do users feel after experiencing the
concepts? (Do they feel curious about their
travel data? Do they feel relevant to their
travel data? Do the concepts motivate
them?)

« How do the users perceive the three
concepts? (Do they consider the concepts
novel or likeable?)

« What effect do the concepts have on the
users? (Do the users feel support toward
sustainable mobility decisions after
experiencing the concepts?)
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Data collection

The data collection methods include
questionnaires and group discussions. The
questionnaires are modified AttrakDiff scale [2]
(ranging from -3 to 3); The group discussions
were stimulated by the questions based on the
research questions. Both the questionnaires
and the group discussions aim to understand
if the concepts have met the users’ needs and
the desired effect in the design goal.

Results of the questionnaires &
group discussions

The results of the questionnaires can be found
in figure 3.3.2. The scores are averaged scores
by the 8 participants.

The detailed results of the group discussions
can be found in Appendix C.

Interpretation

The following are the key findings gained
from both the questionnaires and the group
discussions.

Overall, participants appreciated the idea of
connecting personal health to sustainable
mobility. They felt more attached to the
sustainability issue because of this. Among
the three concepts, participants felt most
supported by concepts A and B towards more
sustainable mobility decisions. However, they
felt less supported by concept C.

For concept A, participants pointed out

that the personalized advice, goals setting,
and alternative options give them a feeling
of support toward sustainable mobility
decisions. In addition, P3 mentioned that the
personalized advice on their travel activities
was his favourite part of concept A. This is the
feature that made him feel supported by the
application. Furthermore, participants like the
on-point infographics and the humanness of
the application due to its understanding of
the complex reality of travelling. Moreover,
based on the questionnaire, concept A is the



How ...... do you feel after experiencing the design prototype?

Disconnected Relevant
Discouraging Motivating
Bored Curious
-3 -2 -1 0 1 2 3

B conceptA M conceptB concept ©

How do you feel about the design prototype?

Ordinary J— Novel

Disagreeable Likeable

-3 -2 -1 0 1 2 3
B conceptA [ conceptB concept C

Figure 3.3.2 Results of the questionnaires (averaged scores by the 8 participants)

most likeable and the most motivated concept.
However, it is also considered the least novel
one.

For concept B, participants considered the
community function enables them to discuss,
reflect, compare and gain knowledge together
during the process of achieving their group
goals. These features are the reasons that
make them feel supported and motivated

to travel sustainably. Furthermore, they like
the at-ease feeling that losing the weekly
group challenge is not a big deal. However,
two concerns were pointed out by the
participants. One is the size of the group and
the relationship between the members. Based
on the participant’s discussion, the community
feature would work only when the size of the
group is not bigger than 50 people, preferably
under 10 people, and when people are not
strangers to each other; the other concern is
the privacy issue of sharing personal travel
data in a group. Some participants stated that
they don’t mind at all since they considered
travel data is not sensitive. However, one
participant stated that she feels less secure
sharing data with others and she prefers to
select what she wants to share before sharing.
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Based on the questionnaire, concept B and
concept A were considered to have the best
ability to arouse users’ curiosity. Furthermore,
concept B was considered the most connected
one in all three concepts.

As for concept C, most of the participants
feel less connected to the story provided

by the application. Furthermore, one of

the participants said she does not like the
feeling of being educated by the application;
another participant said he does not need

a game (storyline) to keep him motivated.
Therefore, they feel less supported by concept
C. However, concept C was considered the
most novel one among all three concepts.
Participants liked the aspect that they can
receive “instant knowledge” from it, plus the
knowledge provided would be scientific and
closely related to them.
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3.3.3 Co-creation session Thrqughout the creative sessions., the
participants are encouraged to discuss

and present their ideas. This enables the
participants to spark different ideas and
perspectives together.

Objectives & Research question

The co-creation sessions aim to gain new
insights from the participants and come up
with a design strategy for the second design
cycle. Therefore, a research question was
formulated before the co-creation session took
place. This research question is:
Introduce the problem statement

» From users' perspective, how can a

mobility tracker stimulate curiosity on the

connection of sustainable mobility and Words association
personal health? (MATEC method)
Procedure

Introduce the user group

Connected with the research question, a
problem statement was formulated at the Brainstorming
beginning of the session to frame the scope
of the co-creation sessions. The problem
statement is: “"How to stimulate curiosity on
the connection of sustainable mobility and
personal health?”

Ideas generation
(drawing or clustering)

A graph (see figure 3.3.3-1) is made to

! ) ) Figure 3.3.3-1 Procedure of the co-creation
illustrate the setup of the co-creation session.

session



First, the problem statement was introduced; Second, participants were invited to generate four matrixes of word association together and then
randomly picked two words from each matrix to come up with the connections between these two words (See figure 3.3.3-2). This method is a

modification of the MATEC method developed by J.P. Sol [3, 4];

1. 2. 3. 1. 2. 3. 1. 2. 3. 1. 2. 3.
P1 e P2 st s i P3 D oo ewy P4 o
a. school Boek (‘:‘f:‘f)“,y‘p - g, Refubish e Healthy - a. ”';""‘:::"l train i ~ ik fimlid Fit Sweating
P4 s 5 stadent Avontuur Stewardship P 1 L Second life Oxigen Wellness i bike crowded refreshing > Attractive Lot e
- ¢ R rels e - C New stuff Wellbeing Happy — - exercise exhausting fun — - Longevity a:t‘r’:; Re-born
o T
Stewardship Jo'ua:’:l; New stuff Second life ez persder e f Longevity
Promotion satisfaction Air Exercise
Public gl Health
hardware changing sy
courtesy environment eating
Social Footprint New places Happiness

Figure 3.3.3-2 Word associations from the MATEC method [3, 4]
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Third, a simplify persona was introduced to the participants. This persona is based on the user group defined in chapter 1.2 (see figure 3.3.3-3).

Hello! This is Dan.

| have a car and a bike, therefore, | have many mobility options. | can walk, bike, taking a car or taking public transports.

| believe sustainability is a new normal to everybody.

| am willing to be as sustainable as possible when there are no restrictions. (For example, when the weather is nice; When | am not in a
hurry; When | don't need to carry my children.)

| care about my health a lot. Therefore, the COVID-19 pandemic makes me feel concern when taking the public transport.

Figure 3.3.3-3 Persona based on the user group
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Fourth: (a modified version of) brainstorming [5], the participants are invited to use the outcome of the word association to answer the questions
in figure 3.3.3-4. Afterwards, the participants voted the four best answers (see figure 3.3.3-5);

| q
Howtouse _  tostimulate

the curiosity of Dan on the
connection of sustainable
mobility and his own health?

Promotion

Public
courtesy

R
Social

S—
Footprint

— —

Howcan_ __ addvalue Whatdoes __ make
to the 3 concepts above you think of in relation to
(concept A, B, C)? the problem statement?

i
Whatdoes__ suggest
for the Problem statement?

Figure 3.3.3-4 Questions for brainstorming

T— \
satisfaction

) -

" hardware

‘ -
Exercise

" Healthy
eating
|
I 4 ‘\.
Happiness
A \\\

- E

Mentally:
changing.
environment

. Newplaces
|

Figure 3.3.3-5 Four best answers were voted by the participants
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Fifth, ideas generation, the participants were invited to draw or make a cluster to illustrate their ideas based on the voted outcomes (see figure
3.3.3-7). An imageboard was provided to stimulate creativity and support the clustering (see figure 3.3.3-6).
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10) Lk TR
=T choose the most sustainable

way of traveling to a certain
Gestination. (AND reach their
goals in the same time)

..an invitation to
the Nature, perhaps
a closer relationship

Creating a buffer. When cycling in the mountains,
sometimes you go up and sometimes you go down.
Cycling up the mountain is hard work, you get
rewarded by being able to go down afterwards. This
concept work the same. If you work harder on your
goals some weeks, you built up a buffer. When you
can't achieve your goals another week due to some
reasons, you can use the buffer to compensate.

I'm ot really done thinking of the
concept. But | imagine how a paper
is folded in such a way that it
illustrates your choices. Shows that
its also ok o not always choose the

“best option
—
b ctine e Rasmono
e something
et e et

Figure 3.3.3-7 Ideas generation: the drawing and clustering by the participants
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Results

Ten different ideas, including drawing and clustering, to answer the problem statement were generated. Later on, the ten ideas were analyzed and
classified into seven categories (see figure 3.3.3-8).
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Show how . L " .
: upport users . ower the cos
sustainable 'tlfplt B Invite the users for public
you are in with a ern.a e to nature
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Painting based
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Helping hand to
achieve the
weekly goal

Humanness design

. @
Happy children
ﬁ F " inlow cost public

transport

Inform the Sharingt [
users with the aring r:fwe
. results with

impact they
created

friends

i

Figure 3.3.3-8 Seven categories of the ideas




Interpretation

Among them, the category “Show how
sustainable you are in percentage” is closely
related to one of the findings in the literature
review: "the factor that has the most influence
on user’'s engagement on self-tracking data

is relevance. Self-tracking data should be
represented in a way that the user can relate
to.” P3 and P5 stated that if the challenges

or goals provided by the application can
inform them about how sustainable they are
in percentage (for example, | am 20% more
sustainable than last week), they will feel more
related and curious to the challenges or goals.

On the other hand, three ideas have been
classified as “support users with alternative
route options”. This indicated that participants
considered receiving alternative route advice
from the application can help them to become
more sustainable in the mobility aspect;
Furthermore, due to the complexity of real-life
travelling, it is hard to always select the most
sustainable route. Therefore, two participants
came up with the ideas under the “Humanness
design” category. What these two ideas have
in common is to show that the application
understands the users' situation, and to let the
users know it is okay to have a break and it is
okay to not be perfect.

The other four categories are “inform the

non

users with the impact they created”, “invite
the users to nature”, “lower the cost for public
transports”, and “sharing travel results with

friends".

Together with the results of the evaluation of
the concepts, these ideas were analyzed and
formed as the starting point of the second
design cycle.
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3.4 Conclusion

Through the two online group sessions, the
three initial concepts were evaluated and more
insights were gathered to form the base of the
second design cycle. The conclusion for the
online group sessions can be divided into two
parts, the concepts evaluation and the co-
creation sessions.

3.4.1 Concepts evaluation

« All three research questions (see chapter
3.3.2) were answered during the evaluation
of the concepts. The answers are presented
below in a list.

« Overall, participants appreciated the idea of
connecting personal health to sustainable
mobility. They felt more attached to the
sustainability issue because of this.

+ Participants felt more supported and
motivated to travel sustainably through
concepts A (The index) and B (The
community).

» The personalized advice, goal setting, and
alternative options in concept A (The index)
gave participants a feeling of support
toward sustainable mobility.
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The on-point infographics and the
humanness of the application in concept
A (The index) were considered the reasons
why the participants felt attached to it.
Concept A (The index) is the most likeable
and the most motivated concept. However,
it is also considered the least novel one.
For concept B (The community),
participants considered the community
function enables them to discuss, reflect,
compare and gain knowledge together
during the process of achieving their group
goals. These features are the reasons that
make them feel supported and motivated
to travel sustainably.

Concept B (The community) was
considered the most connected one in all
three concepts.

Concepts A (The index) and B (The
community) had higher rates on their
ability to arouse users’ curiosity.

Concepts C (The journey) was considered
the most novel one among all three
concepts. Participants liked the aspect that
they can receive instant knowledge from
it, plus the knowledge provided would

be scientific and closely related to them.
However, concept C (The journey) was
considered the least supportive one.

3.4.2 Co-creation sessions

The research question (see chapter 3.3.3)
was answered during the co-creation
session. Besides the research question,
additional insights were also gathered
through the co-creation sessions. The
answers and insights are presented below
in a list.

Participants stated that if the challenges
or goals provided by the application can
inform them about how sustainable they
are in percentage (for example, | am 20%
more sustainable than last week), they
will feel more related and curious to the
challenges or goals.

Participants considered receiving
alternative route advice from the
application can help them to become more
sustainable in the mobility aspect.

It is important to show the application
understands the users’ situation and to let
the users know it is okay to have a break
and it is okay to not be perfect.



« An online discussion group was formed
to gain more insights from participants’
perspectives.

» The results of the online group sessions
were analyzed and formed as the starting
point of the second design cycle.

Through the online group sessions, the early
design direction is refined. Concept A (The
index) and B (The community) would be
taken as the foundation of the early design
direction due to its ability to support and
motivate users toward sustainable mobility.
Concept C (The journey) provided users with
“instant knowledge” that would activate
users’ curiosity. Therefore, this specific part of
concept C (The journey) would also be taken
into account. More information regarding the
early design direction can be found in chapter
4,
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Chapter 4
Design Cycle 2

In this chapter, the early design directions were introduced. Followed by the iterative
process and the insights gained from the online discussion group, the direction of the final
design were presented.
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4.1 Early Design Directions

Through the first design cycle, five features
that have positive effects on reaching the
project goals were identified. They are
“connect health with sustainable mobility”; and
“personalized advice and goals setting” and
"humanness alternative options” from concept
A; The “community” from the concept B; Last
but not least, the “instant knowledge” from
concept C. A graph is made to illustrate the
early design direction (see figure 4.1).

4.1.1 Connect health with
sustainable mobility

Based on the online group sessions,
participants had reacted positively to the idea
of connecting the information of the user's
health with sustainable mobility. They felt more
attached to the sustainability issue because of
this.
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Personalized advice
& goals setting

A

Humanness
alternative
options

Connect health with sustainable mobility

Concept B

Community

The community/

Concept A
The Index

Concept C
The Journey

Figure 4.1 Early design direction

Instant knowledge



4.1.2 Personalized advice and
goals setting

The personalized advice and goals setting can

motivate users to engage with the application.

Also, the infographic provided based on the
progress of the goal would make users feel
more supported toward sustainable mobility.
Furthermore, the personalized goal should
be relevant to the user and can provide users
information about their conditions.

4.1.3 Humanness alternative
options

The design should understand the complexity
of real-life travelling and provide alternative
travel options that are realistic to the users.
There should be a channel that the users can
communicate the difficulties that occur when
they are trying to travel sustainably.

4.1.4 Community

The community feature stands out because it
enables users to discuss, reflect, compare and
gain knowledge together during the process
of achieving their group goals. This makes the
user feel supported and motivated to travel
sustainably. Also, this gives users a feeling of
companionship via achieving a similar goal
together.

4.1.5 Instant knowledge

In this feature, users will receive a small piece
of information that relates to their travel
activities. This would give users some instant
knowledge about their travel behaviour. This
knowledge would be related to health or
sustainable mobility.
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4.2 Issues of the Early Design Directions

4.2.1 Issue

Through the discussions within the study

team (supervisory team + company mentor),

a major issue of the early design direction was
uncovered. The issue was the loose connection
between the five features. Therefore, an
iteration of the design direction was made.

4.2.2 Iteration

The five features had undergone a round of
re-analysis. An ethnographic approach was
applied during the re-analysis [1]. First, the
five features were re-defined again to have
a deeper understanding of their usages;
Later on, the connections between these
usages were identified. This process helped
the researcher to understand what does
interacting with mobility trackers means to
participants.
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Below are the research questions for the re-
analysis:

Re-define the five features

« What does “connect health with sustainable
mobility” means?

»  What does “personalized goals setting”
means?

* What does "humanness alternative”
means?

« What does "community” means?

« What does “instant knowledge” means?

Understand its usage

« How does it connect health with
sustainable mobility?

* How does it support users toward
sustainable mobility?

« How does it stimulate curiosity toward
the relationship between health and
sustainable mobility?

Seek for connection

« What are the connections between these
usages?

« What do these connections mean to the
users?

4.2.3 Results

Through the re-analysis, the connection
between the five features has been found. It

is the human desire to understand ourselves,
others, and our surroundings (see figure 4.2.3).

Understand ourselves

When users interact with the mobility trackers,
they want to know how they are doing in the
mobility aspect. For example, users would like
to know how sustainable or healthy they are
in the mobility aspect; how far they can reach
in the sustainable mobility aspect; and how
sustainable mobility can influence their health.

Understand others

Users are interested in knowing how other
people are doing in the sustainable mobility
aspect; how other people achieve their goals,
what challenges they faced, and how they
overcome them; Furthermore, users also want



to know how other people see them through
their travel behaviour due to the desire to be
understood by others. This inner desire for
social interaction drives us to get in contact
with other people in order to seek belonging
[2]. Also, it makes us curious about what other
people are doing in order to know ourselves
and others better.

Understand the surroundings

Curiosity is human nature. In fact, in the 1930s,
Abraham Maslow and Harry Harlow observed
Rhesus monkeys [3]. They noticed that the
monkeys enjoyed solving puzzles, without
requiring any reward. Wrote Harlow, the task
itself “provided intrinsic reward.” Moreover,
George Loewenstein proposed the Knowledge
Gap theory [4] in a paper published in 1994
on the psychology of curiosity. In this paper,
George Loewenstein described curiosity as

“a cognitive induced deprivation that arises
from the perception of a gap in knowledge
and understanding”. This means when people
realized there is a gap in knowledge and
understanding, they will try to fill that gap.
Therefore, combined with the results of the
re-analysis, users’ desire to understand novel
knowledge has been revealed.

In this project, the participants are interested
in understanding how much impact they have
on the world, how much positive impact they
might create by travelling sustainably, and how
they can improve their health by travelling
more sustainably.

e human desire to Underst,,
a..

Ourselves Others

Surroundings

Figure 4.2.3 The human desire to understand ourselves, others,

and our surroundings
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4.3 Insights from the Online Discussion Group

4.3.1 Reasons to form the
online discussion group

An online discussion group was formed at the
end of the online group sessions. “Signal” [5], a
social media that offers end-to-end encryption
to keep all conversations secure, was used to
form the online discussion group. There are
two reasons to form this online discussion
group. First, a channel where the researcher
can gain additional insights from the
participants by asking questions or sparking
discussions; Second, to create a channel where
the participants can voice their opinions
whenever and wherever they have a thought
regarding this project or any issue of the
current Thrivey application since participants
had started using the Thrivey application after
the user interviews.
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4.3.2 Input from the
participants

On the 3rd of June 2021, P3 shared his
experience of travelling in the online
discussion group. He stated that he would
check 2 to 3 apps before he travels. He
would check the weather app, Google Maps,
and 9292 (a route planning app in the
Netherlands). Therefore, he suggested that it
would be nice for Thrivey to combine all these
functionalities in one application. However,
after the discussion between the researcher
and the company mentor, this idea is not
feasible for Thrivey. Because Thrivey wants

to develop its product in the direction of a
mobility tracker, instead of a route planner. In
fact, a similar idea has been discussed in the
early stage of this project, however, the same
outcomes applied. The feedback from P3 can
be found in Appendix D.

4.3.3 Insights regarding one
design idea: the support
system

Halfway into the design cycle 2 was the
process of concepts prototyping, several
ideas were embodied in the prototype. One
of the ideas is to develop a “support system”
between the users. On the 17th of June 2021,
questions about “the support system” were
asked in the online discussion group. The
following were the questions:

Dear participants,

In the future version of Thrivey, the group
challenges feature may be added. In this feature,
there will be a "support system" where the people
who perform well during the group challenges
share their experiences with other members. The
following images (see figures 4.3.3-1 & 4.3.3-2)
are made to illustrate the support system. | have
a few questions according to this image:

Question 1
Do you feel supported by knowing other
member's experiences of becoming more



sustainable in the mobility aspect? Why and why
not?

Question 2

Does the discussion area below each post make
you feel supported? What do you think of this
discussion area (see figure 4.3.3-2, below)?

Question 3

What if there is NO discussion area. However,
you can export the image of your travel route
and share it and discuss it on other platforms (for
example, Whatsapp). Would you prefer this way
(to discuss on other platforms)?

Any comments can help me to improve.
Hope to hear from you!

All the best,
Min

9:27 ol T =

Discussion

Q)

Support each other

In this page, the MVP of the group will share their
experience with all the members. Let's learn from

each other!

This week's MVP is Luna!
week: 14/6-20/6

37 minutes ago
System message: Luna has
s shared her experience with us!
This week I tried to combine trips as much
as possible. For example (see the following
image I attached), I combine the 3 spots I
need to visit into one trip. Therefore, it save
me a lot of CO2 emission. Also, I tried to use
my electric bike as much as possible to lose
some calories haha. The planning part is
very important before you make your
mobility decisions. I hope this message is
useful for you! Let me know if you want to
know anything else, I am glad to help out!
zu,q% %@/ <" Brasserhout

't Haantje

VRARENEAN Klein-Delfgauw

Delft
Delfge

1 \lechnische
Universiteit. | Emerald
Delft

need to visit Into one trip. | heretore, It save
me a lot of CO2 emission. Also, I tried to use
my electric bike as much as possible to lose
some calories haha. The planning part is
very important before you make your
mobility decisions. I hope this message is
useful for you! Let me know if you want to
know anything else, I am glad to help out!

.
b, EE%Q/ @ Brasserhout
ey

't Haantje

RN AN Klein-Delfgauw

Delft
9 Delfge
a2
2% Nlechnische
Universiteit. . Emerald
Delft
VOORHOF “ 9
Na70
el

Discussion area

m§ Hey Luna! Great job!

29 min ago
Hey Luna! Great job! I am wondering \‘&
what do you do when you are in a
hurry? Do you still spend time to plan
your trips?
16 min ago

Figure 4.3.3-1 (part 1) & 4.3.3-2 (part 2) An example of the idea: Support system
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These three questions were asked to
understand how the participants perceive
the support system (one of the ideas that
developed during the process of concepts
prototyping) and what do they think about
certain elements in the support system.
Furthermore, the third question was from the
company mentor, he would like to understand
if the participants would prefer to take the
discussion elsewhere, for instance, to another
platform or social media.

P1, P3, and P7 answered the above questions
in the following days. The details of the
conversation can be found in Appendix D.
Below is the summary of the answers.

Question 1

P1 and P7 both answered that they would
feel inspired and supported by reading other
member’s experiences. P3 answered that he

would surely read other member’s posts out of

curiosity. However, P3 and P7 also mentioned
that they might not spend time and effort

to write a post of their sustainable travel
experience.
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Question 2

P1, P3, and P7 all reacted positively to the idea
of the discussion area. P1 answered that it is
nice to know what other members think, and
she could imagine an interesting discussion to
be created; P3 answered that a discussion area

is a nice option. He was intrigued into knowing

the reply from the sample conversation in

figure 4.3.3-2; P7 answered that she would feel
supported if other members respond positively

to her contribution. Also, she liked that the
discussion was presented with comments.
She considered it is an interesting interaction
within mobility tracking applications.

Question 3

P1 and P3 answered that they saw other
people who would share their travel route on
another platform (for example, Whatsapp)
and discuss it with others. Therefore, they can
imagine this interaction. However, P3 also
mentioned that he would not make the effort
to share his travel route to another platform.
Furthermore, P1 and P7 answered that they
prefer to have the discussion in the same
application.

Interpretation

Through the insights from the online
discussion group, some crucial qualities
were revealed. First, the users might not
spend much effort creating a post within
the application. Therefore, it is important
to increase willingness and reduce the
burden of sharing travel experiences.
Second, the discussion area was prefered
by the participants. This resonates with the
finding from design cycle 1, the online group
session. Third, participants prefer to have
the discussion function within the same
application.



4.4 Conclusion

This chapter aims to produce the final design
direction through an iterative process.
Therefore, the conclusion of this chapter would
focus on presenting the final design direction.

4.4.1 Final design direction

The final design direction has been refined
through the re-analysis of the early design
directions and the insights from the online
discussion group.

The design should provide a better
understanding of ourselves, others, and our
surroundings in the sustainable mobility
aspect.

To understand ourselves

To understand ourselves, insights about

users' travel behaviour should be provided.
Moreover, these insights should be as relevant
as possible according to previous research.
Additionally, the personalized advice and
challenges in concept A can help the users to

reflect on their travel behaviour and support
them toward sustainable mobility decisions.

To understand others

To understand others, insights into other
people’s travel behaviour should be provided.
Without a doubt, the privacy issue of sharing
travel data in a group will always be taken
into account. Furthermore, the design should
enable the users to discuss, reflect, and learn
from each other. The idea of providing group
challenges in concept B and the idea of a
discussion area within the application are
prefered. However, increasing willingness
and reducing the burden of sharing travel
experiences need to be considered.

To understand others

To understand the surroundings, the design
should provide knowledge about sustainable

mobility and health that is related to the users.

For instance, how much impact they create
while travelling, how much positive impact
they might create by travelling sustainably,
and how they can improve their health by

travelling more sustainably.

Next steps

To turn all the above design directions into
one design, a brainstorming [6] process

was conducted. Brainstorming is one of

the best-known techniques available for
creative problem-solving. It is the process of
free-thinking and generating ideas without
being bound by restraints [7]. Through
brainstorming, the idea of selecting the
community function as the main features

of the design and connecting the group
challenges and the personal (individual)
challenges stood out. More details of
connecting the group challenges and the
individual challenges can be found in the next
chapter (see chapter 5).
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Chapter 5
Final Design

In this chapter, the final design and its features were introduced. The final design is a
mobility tracking application that enables users to explore how sustainable mobility can
improve their health.
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5.1 Overview of the Final Design

Connected with the final design direction:

“to provide a better understanding of

users themselves, other users, and the
surroundings”, four crucial features

were developed. These four features are
“personalized advice & indicating restrictions”,
“community”, “challenges”, and “informed
infographic”. More detailed information
regarding the four features can be found in
chapter 5.3. Later on, these four features were

formulated into the final design.

The final design is a mobility tracker that
enables users to explore how sustainable
mobility can improve their health. In

this design, users can form communities,
create different challenges, receive advice
and alternative route options from the
application, and gain insights into their travel
behaviour through the informed infographic
provided by the design.

The structure of the final design and the
corresponding features can be found in figure
5.1-1. More detailed information can be found
in chapter 5.2 and 5.3.
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Main Tabs Features

e Journeys Personalized advice & indicating restrictions

Community Community Challenges Informed infographic
e Challenges Challenges Informed infographic

o Insight Informed infographic

Other Tabs

Chat

Direct & private messages

@ Account

Account setting Manage private means of transport and locations

Figure 5.1-1 Structure of the final design and the corresponding features



Note

A prototype was made to illustrate the concept
of the final design. The prototype can be seen
as one way to illustrate the concept of the final
design. Therefore, one thing that needs to be
specially noted is that this thesis report only
introduced one way of visualizing the final
design concept, but in fact, it can be visualized
and presented in multiple ways. For example,
in the insight tab, there is an infographic

that presents the overview of the kilometre,
CO2, and calories by different means of
transport (see figure 5.1-2). However, in this
figure, the prototype only presents 5 means

of transport with 5 different shades of blue.
Once the means of transportation increase, the
different shades of blue would not be able to
distinguish them. Therefore, a redesign will be
required in the near future. Furthermore, the
figure of CO2 and calories in the prototype
were estimated numbers. Therefore, they are
incorrect.

In this thesis report, the term “prototype” or
“design prototype” will be used to describe
the prototype that was made to visualize the
concept of the final design. When reading this
thesis report, please take all the figures of the
prototype as one way to illustrate the final
design concept.

9:27 ol T @m)

4 Insight ®

Overview / Km, C02, Calories

Means of transport: All v

Week: 14/6 - 20/6

y
Km ’ co2 \
4

134 2

/fj"T
I Walk @ Bike
cal Car @ Bus

678 @® Train
Total Km: 134 km
Total CO2: 24 kg

Total calories: 678 cal

Figure 5.1-2 Infographic that presents
the overview of the kilometre, COZ2,
and calories by different means of
transport

81



5.2 Structure of the Final Design

5.2.1 Journeys

In Journeys, the application keeps a list of
records of the user’s travel activities. The
relevant information about the journey is
presented on the list. Including the date,

time, private or business journey, means of
transport, kilometre, and the types of journeys
(See chapter 5.3.4 for detailed information
about the types of journeys). Furthermore, the
function of exporting the kilometre for travel
reimbursement purposes is also clearly placed
in the journeys tab (see figure 5.2.1-1).

Figure 5.2.1-2 illustrates an example when
users click on one of the journeys they
conducted. On this page, more relevant
information about this journey is presented.
Including the location, CO2 emission, calories
burned.

There are two highlights in the Journeys

tab. One is that the users can view advice
regarding the trip they conducted. The other
is that users can indicate the reason behind an
unsustainable journey. Detailed information
about these highlights will be introduced in
5.3.1.
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9:27 all T @)

® Journey ®

1
3 journeys EXPORT
81.4Km

&>

Sunday 20 June 2021

1 New journey found!

17:36 TU Delft 4 km
17:45 Brasserhout ﬁ

=

08:36 TU Delft m 13 km
09:18 Brasserhout

Saturday 19 June 2021
19:30 TU Delft 40.7 km
20:56 Brasserhout ﬁ

18:30 TU Delft 3.8km
19:13 Brasserhout ﬁ

17:00 TU Delft 1.1km

18:08 Brasserhout Oq-O S

Figure 5.2.1-1 The main page of the

Jjourney tab (including the list of
Jjourneys and the export function)

9:27 all T @m

< Journey ®

N470
Google a

wnhar

What journey it is?

E Business journey Private journey

Start location: Technische Universiteit Delft

End location: Brasserhout
Start time: 17:36

End time: 17:45
Distance: 4km

Means: ﬁ Adjust

13kg [9) 12 cal

Type: unsustainable journey

INDICATE
REASON

S Q@ = O 3

Figure 5.2.1-2 Detailed information of

one journey



5.2.2 Community

Community is one of the core features of the
final design. Therefore, the overview of the
groups is set as the home page. On this page,
users can quickly scan through all the groups
they joined, and know how the group is doing
with the group challenges by the visualized
progress graph (see figure 5.2.2-1).

Once a group is formed, a group challenge
needs to be created. Within a group, the first
thing users would notice would be the group
challenge and its progress. Below would be the
discussion area which contains three default
topics: “divide goals”, “adjust goals”, and
“support each other”. (see figure 5.2.2-2 and
5.2.2-3). The details of the discussion area are

introduced in 5.3.2.

9:27 ol T .
Home ®

Your groups

Delft Healthy & Sustainable

Current progress:

Need to burn more calories

Don't pass this line
140 kg
(O}

5000 cal

HR team - ABC company

Current progress
Ooops! Too much CO2 emission

80kg

20 % sustainable

s 0 &

o =

Figure 5.2.2-1 Home page:
Overview of the groups user
Jjoined

Community ®
Delft Healthy &
Sustainable

Monthy challenges:

Goal: emit less than 140 kg CO2 and burn 5000
cal together by travelling per month

Insight

Overview of CO2

9:27 all T (.

1/6 8/6 15/6 23/6 30/6
time

Discussion
\L
Divide Adjust
goals Challenges

Support
each other

add another topic

Figure 5.2.2-2 and 5.2.2-3 Functions within a group
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5.2.3 Challenges

Challenges connected the whole design. In
the challenges tab (see figure 5.2.3-1 and
5.2.3-2), the user would first notice the divided
goals from their group challenges (their part
of the group challenges). Below would be
their individual goals. On this page, users can
easily view the current progress of all their
challenges, and navigate to the history of
their challenges or create future individual
challenges. The details of the challenges users
can create are introduced in chapter 5.3.3.
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9:27 all T @ 9:27 all F @m

< Challenges ® 4 Challenges ®

SEE DETAILS IN GROUP
History Current Next

Challenges from your groups

v
Delft Healthy & Sustainable Individule Challenges
Monthy challenges
Goal: emit less than 140 kg CO2 and burn
5000 cal together by travelling per month Percentage challenges

Your part:
Weekly challenges

Goal: at least 15% of my business journeys

emit less than 15 kg CO2 by travelling should be considered as sustainable trips.

® burn more than 500 cal by travelling
14/6-20/6

Current progress:

1/6-30/6 \

Current progress: Don't pass this line
15kg

500 cal

SEE DETAILS IN GROUP

S Q0 &= O &

Figure 5.2.3-1 and 5.2.3-2 Challenge tab (Current challenges which include
the divided goals from the group challenges and the individual challenges)



5.2.4 Insight

On the insight page, there are two major
infographics. One is the overview of the three
types of journeys (see figure 5.2.4-1), and

the other is the overview of the kilometres

& CO2 & calories (see figure 5.2.4-2). Both
overviews can be swiped to the left, and more
detailed information about the overview
would be presented. The detailed information
about these two types of infographics can be
found in chapter 5.3.4. The users can easily
select the time period and what types of
journeys they would like to investigate by the
filter on top (see the top of figure 5.2.4-1).
Additionally, under the two major infographics,
the information about what it means to emit
a certain amount of CO2 are presented (see
figure 5.2.4-3). This would help the users to
understand the meaning behind the CO2
figures.

9:27 il T -

< Insight ®
Business Private All
< 14/6 - 20/6 >

Overview /types of journeys

Week: 14/6 -20/6
\25 %

@ Sustainable journey
Regular journey

Unsustainable journey

Total journeys: 36
Sustainable journeys: 9
Regular journeys: 18

Unsustainable journeys: 9

Insight ®

Overview /Km

Means of transport:

Km
134

(e

678

Total Km:
Total CO2:
Total calories:

,C02, Calories

All v
Week: 14/6 - 20/6

(o)

Walk @ Bike
Car  @Bus

@ Train

134 km
24 kg
678 cal

Figure 5.2.4-1 The overview of  Figure 5.2.4-2 The overview

the three types of journeys

of the kilometres & CO2 &
calories

Check out

What does CO2 means to
me and the earth?

1 tonne of CO2 is equal to...

& Electricity consumption (grey) by
0.65 households in one year in NL

4 lcarongasoline driving half a year
inNL (average km's per year with
passenger car, gasoline: 9,994 km)

¢ lcaronelectricity (grey) driving for

oneyearin NL (averaged km's per
year with passenger car: 11,198 km)

To capture of 1 tonne of CO2
emissions...

€ 50 trees must grow for one year

Reference:
https://www.climateneutralgroup.com/en/news/what-ex
actly-is-1-tonne-of-co2/

Figure 5.2.4-3 Information

about the meaning behind the

CO2 emission



5.2.5 Chat 9:27 il 5 -
Chat ®

The chat tab is there to enable users to send
direct messages to each other. Since one of
the core features of the final design is the
community, the design would like to enable
the direct messages function in case the user
would not like to discuss some personal issue
within the group. Figure 5.2.5 is the layout of
the chat page.

5 DenLimon 3:47 pm >
©  Let's walk together to the office tomorrow.

Paul van zalm 3:47 pm >
Let's walk together to the office tomorrow.

Tom 3:47 pm >

Let's walk together to the office tomorrow.
Luna 3:47 pm >

ey Let's walk together to the office tomorrow.
| Amy 3:47 pm >

£ i Let's walk together to the office tomorrow.

A Sam 3:47 pm >
Let's walk together to the office tomorrow.

Nina Chen 3:47 pm >
¥ Let's walk together to the office tomorrow.

S Q9 = QO 3

Figure 5.2.5 Layout of the chat page
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5.2.6 Account

9:27 all T . 9:27 all T . 9:27 all T .
The layout of the account page and different Rocount 2 S Rocount © S Aocoun! @
options which users can modify can be seen in My documents Setting
figure 5.2.6-1. Users can add and delete their @a
private means of transport in the “means of Nina Chen
transport” option. In "my location”, users can Business kilomiter 21/05/2021 L Notifieation
edit their home address and the address of @  Personal information Thrivey_Nina_Busingss. dsx., b,
their office. In the “privacy statement” users 2 Pessuee
can view what data is being collected and do  Means of transports brivate kilomitar .
select what data they would or would not SESEEL
like to share. In “my documents”, a list of the ©  Mylocations Thrivey_Nina_Private id..xisx. &, » »
exported journeys can be found. The users ©  Distance caloulation
can download it for travel reimbursement El Aldomter H/ps
purposes (see figure 5.2.6-2). Furthermore, In Thrivey_Nina_All kilome..xisx. 3,
the “setting”, users can edit the notification, & setiing
password, their subscription, and the mode of Business kilomiter 21/02/2021
distance calculation (see figure 5.2.6-3). ©  Privacy statement

Thrivey _Nina_Business...xIsx. &

Q,  Contact Thrivey

E Q@ & O &

Figure 5.2.6-1 Layout of the Figure 5.2.6-2 My documents:  Figure 5.2.6-3 Setting: where

account page where users can find a list of users can edit the notification,
the exported journeys password, their subscription,
and the mode of distance
calculation
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5.3 Main Features and Values

The final design direction is to provide a better understanding of users themselves, other users, and the surroundings. As a result, Four crucial

non non

features were developed. These four features are “personalized advice & indicating restrictions”, “community”, “challenges”, and “informed

infographic”.

5.3.1 Personalized advice &
indicating restrictions

This feature is embedded in the Journeys tab
(see chapter 5.2.1). There are two highlights

in the Journeys tab. One is that the users can
view advice regarding the trip they conducted.
they can select the type of advice they would
like to receive. For example, advice from the
sustainability or healthy aspect. Through

the advice, the comparison of the impact of
different ways of travelling is presented (see
figure 5.3.1-1). The second is that users can
indicate the reason behind an unsustainable
journey. Through the research, the complexity
of travelling is comprehended. Therefore,

by this design a channel to express this
complexity and the restrictions users are facing
is provided. Furthermore, an infographic in the
insight tab is presented to inform users of the
frequency of the restrictions they are facing
(see figure 5.3.1-2). This is aiming to provide
them with a perspective into why they cannot
conduct more sustainable journeys.

9:27 ol T (am)

< Journey ®

Delft

N470
Google a

wnhAr

Type of advice:

Sustainability v
How about taking a bike for the same
trip?

Here is the difference between biking and driving:

- do
Time:  9min Time: 15 min

13kg 0.1kg

¢ 12cal ¢) 140cal

Type: Type: ‘

9:27 all T @m
Insight @
Hl’ e ;! . ee more

Overview /Regular journeys
Week: 14/6 - 20/6

Standard Bad Need to Need to
weather carry large carry other
luggage people
4 Categories Regular journey
Total journeys: 24
Sustainable journeys: 3
Regular journeys: 15

Unsustainable journeys: 6

Figure 5.3.1-1 Personalized advice Figure 5.3.1-2 Infographic about the
frequency of the restrictions
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532 Community his or her experience. To reduce the effort of
sharing experience, the application will select a

few most sustainable journeys for this member
to reflect on. Therefore, this member can recall
the memory of these journeys. Under the

The community feature is closely related to
the challenges feature since once a group

is formed, a group challenge needs to be
created. All members in a group gather due to
the group challenges. Furthermore, based on
the previous research (see 3.3.2), a maximum
number of members can be set by the group 027 il T -
admin to keep the group manageable and

. < Discussion ®
effective.

Two highlights of the community feature are Adjust your goals for next

|

the informed infographic about the progress :]ondthdygldgty
of the group challenges and the discussion group challenges.
area. Detailed information on the informed your group challenges
infographic can be found in 5.3.4. 5000 cal ogether b troveling per month

Time left for adjustment:
The discussion area includes three default 292 ... 054320
topics: “divide goals”, “adjust goals”, and
“support each other”. (see figure 5.2.2-3).
Under the “divide goals” topic, users can a 0 ke
discuss and separate the work of the group w9
challenges (see figures 5.3.2-1 and 5.3.2-2). (o )
Under the “adjust goals” topic, the group
admin can adjust the group challenges and J‘Pﬂl o :Z
the group members can send suggestions to
the group admin. Last but not least, under K. ) 40 ke
the “support each other” topic, connected ra 1260 cal
with the insights gained from chapter 4.3.3, S 9 =2 QB

the application will send an invitation to the
member who performs best on the group

shared experience, there will be an area for
comments. Members of this group can send
reactions, ask questions, and learn from each
other (see figure 4.3.3-1 & 4.3.3-2).

9:27 all T @m)

Discussion ®

Qsokg

om ¢ 300 cal

Total:
140 kg of CO2
5000 cal

YOU ARE IN GOOD BALANCE!

Discussion area

System message: Luna has adjusted her CO2 goal
from 40 kg to 50 kg,

-»a_ 2 Hey guys! Next month, I am going to travel
alot for work. Therefore, I adjust my goal
to 60 kg of CO2.

\
m No worries! I can adjust my goals to 20
kg of CO2. However, there are still 5 kg
left. Btw, Good luck for your work!

System message: Nina has adjusted her CO2 goal
from 15 kg to 10 kg.

+  Aa v

Figure 5.3.2-1 and 5.3.2-2 The divide goal function (users can

challenge and invite this member to share discuss and adjust their parts of the goal)
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5.3.3 Challenges

Providing personalized challenges is also
one of the core features of this design. The
challenges can be separated into two types:
The group challenges and the individual
challenges. Although there are two types of
challenges, these two types of challenges are
closely related to each other.

Group challenges

The group challenges are set by the group
administrators and can be modified through
discussion within the group. Once the

group challenge is set, the member in the
group can divide the work according to this
challenge. The divided work will become
member’s individual challenges (see figure
5.3.3-1). Therefore, when the members are
achieving their individual goals, they are also
contributing to the group goals. Furthermore,
this “divide goals (work)” function provides
flexibility to all members. Members can divide
the work (goals) based on their situation.

For instance, if one member knows that next
week one will be travelling a lot due to work
reasons. This member can adjust one's goal
according to it.

90

Group Challenge
Set by the group administrators
Can be modified through discussion within the group

egd.
Together as a group, emit less than 140 kg of CO2 per week

The work load of the group challenges will be divided into
group member’s individual challenges through discussion

7 |

Individual Challenge

I

Individual Challenge Individual Challenge
e.g. e.g. e.g.
Member A Member B Member C
emit less than 30 kg emit less than 90 kg emit less than 20 kg

of CO2 per week of CO2 per week of CO2 per week

Figure 5.3.3-1 How does the group challenges be divided into individual challenges



Individual challenges

If the users or members want to set more
challenges for themselves, joining another
group and adding individual challenges are
possible. There are four types of individual
challenges, one is “self-improvement”, another
is “percentage challenge”, the other is “Slide-
it!”, and the last one is customized challenges.
In this design concept, the application will
suggest challenges based on users’ travel
routines (see figure 5.3.3-2). The “self-
improvement” challenge provides users with
information about their past travel routine
and suggests relevant challenges that can
improve their travel impact little by little (see
figure 5.3.3-3). The “percentage challenge”
does not compare with the user’s past travel
routine. However, it enables users to have a
certain amount of journeys sustainable. For
example, the users can set that they want

to have 15% of their journeys sustainable.
Therefore, the application will help the users to
keep track of their progress (see figure 5.3.3-
4). The “slide-it!" challenge provides users
with a slide in which they can personalize their
individual calories challenges by sliding it.

The calories challenge is to burn calories via
travel activities. Furthermore, the application
will also inform the users of how much CO2
impact they would save by completing this

challenge (see figure 5.3.3-5). The last one is
the customized challenges, where the users
can personalize their challenges. For example,

9:27 all T -
24 Challenges ®

Become more sustainable and healthy
compare to your previous week.

Based on your travel routine, your average
travel mode per week is as the following:

km times
25 5

20 4

i
'i‘o‘"oﬂm

Walk Bike Car Public
transport

How many kilometer you travel @ How many times you travel

Average trips per week: 856
Average km per week: 475
Estimate calories burned: 76 cal

Estimate CO2 emmision: 54 kg

What we suggest for you

s Q0 & O B3

Figure 5.3.3-2 Users’ travel routine which
would form as the base for the Thrivey
application to suggest challenges for the
users

to have five more journeys by bike than driving
a car, etc.

9:27 all T (wm)

< Challenges ®

Self-improvement

Become more sustainable and healthy
compare to your previous week.

What we suggest for you:

I challenge myselft to burn at least 100 cal by
travelling, and emit a maximum of 47 kg CO2
per weeek.

® Burn at least 100 cal per week

Maximum 47 kg CO2 per weeek

ACEPT CUSTOMIZE
CHALLENGE IT

What kind of travel should be included in the
challenge?

Private Business All

Figure 5.3.3-3 Challenges type:
self-improvement
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9:27 all T -

< Challenges ®

Become more sustainable and healthy
compare to your previous week.

Based on your travel routine, your average
travel mode per week is as the following:

km times
25 5

20 4

T S @ @
wak  Bike car Publio

transport

How many kilometer you travel @ How many times you travel

Average trips per week: 85
Average km per week: 47.5
Estimate calories burned: 76 cal

Estimate CO2 emmision: B4 kg

What we suggest for you:

s Q@ & O &

Figure 5.3.3-4 Challenges type:

percentage challenge
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< Challenges ®

Self-improvement

Become more sustainable and healthy
compare to your previous week.

What we suggest for you:

I challenge myselft to burn at least 100 cal by
travelling, and emit a maximum of 47 kg CO2
per weeek.

® Burn at least 100 cal per week

Maximum 47 kg CO2 per weeek

ACEPT CUSTOMIZE
CHALLENGE IT

What kind of travel should be included in the
challenge?

Private Business All

Figure 5.3.3-5 Challenges type:
slide-it!

5.3.4 Informed infographic

Based on the design direction, to provide
users with a better understanding of
themselves, other users, and the surroundings,
informed infographics were needed. This
feature was implemented throughout the

final design. Within the final design, the
informed infographic can be divided into two
major types: the overview of all the journeys
conducted and the progress of the challenges.

Overview of all the journeys
conducted

The overview of all the journeys conducted
can be found in the insight tab (see 5.2.4)
and divided into two categories. One is the
overview of the kilometres & CO2 & calories,
and the other is the overview of the three
types of journeys: sustainable journeys, regular
journeys, and unsustainable journeys. The
types of journeys in this thesis report and the
prototype are defined based on the Carbon
footprint of travel per kilometre, 2018 (see
figure 5.3.4), by Hannah Ritchie, Our world in



data [1]. The sources of data were published
by UK Department for Business, Energy &
Industrial Strategy (BEIS).

The journeys that emit less than 53 grams

of carbon footprint per kilometre would be
defined as sustainable journeys; The journeys
emit between 53 grams and 105 grams of
carbon footprint per kilometre would be
defined as regular journeys; The journeys emit
more than 105 grams of carbon footprint per
kilometre would be defined as unsustainable
journeys. One thing to note is that, in this
thesis report, one way to define the three
types of journeys was presented. However, this
is only an example to defined the journeys and
there is still room for debating.

Carbon footprint of travel per kilometer, 2018

The carbon footprint of travel is measured in grams of carbon dioxide equivalents per passenger kilometer. This
includes carbon dioxide, but also other greenhouse gases, and increased warming from aviation emissions at
altitude.

Our World
in Data

Domestic flight 255¢g

Short-haul flight (economy) — 156 g
Long-haul flight (economy) _ 150 g
Motorcycle (medium) _ 103 g
Petrol car, 2 passengers _ 96 g
Medium electric vehicle (UK electricity) _ 53¢
National rail - 419
Ferry (foot passenger) - 199
Eurostar (international rail) I 69
0g 50¢g 100 g 150 g 200 g 250 ¢g

Source: UK Department for Business, Energy & Industrial Strategy. Greenhouse gas reporting: conversion factors 2019. CCBY

Note: Data is based on official conversion factors used in UK reporting. These factors may vary slightly depending on the country, and assumed
occupancy of public transport such as buses and trains.

Figure 5.3.4 Carbon footprint of travel per kilometer, 2018, by Hannah Ritchie, Our world in data [1]

1. Hannah Ritchie, 2020, Which form of transport has the smallest carbon footprint?, Our World in Data, accessed 2 August 2021,
<https://ourworldindata.org/travel-carbon-footprint>.
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Figure 5.3.4-1 is an example of the overview
of the kilometres & CO2 & calories. In
figure 5.3.4-1 (left 1), the user can know how
many kilometres one travelled, how much
CO2 one emitted, and how many calories one
burned through different means of transport.
The pie chart makes it easier for the users

to compare the impact of different means of
transport. Additionally, when users click on

Overview / Km, CO2, Calories

Means of transport: All v
Week: 14/6 - 20/6

Km ‘ Cc0o2 \ 40
134 24 "

km

Overview of Km

Means of transport: All v
Week: 14/6 - 20/6

the graph, the detailed figure and percentage
will be presented (see figure 5.3.4-2). Once the
users swipe left, they can view the details of
kilometres (figure 5.3.4-1, left 2), CO2 (figure
5.3.4-1, right 2), and calories (figure 5.3.4-1,
right 1) within the selected period. Moreover,
the users can also select different means of
transport they want to investigate.

Overview of CO2

Means of transport: All
Week: 14/6 - 20/6

ke

10

: ]
II Al | |

Overview of Calories
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Figure 5.3.4-1 Infographic: an example of the overview of the kilometres & CO2 & calories
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Figure 5.3.4-3 is an example of the overview
of the three types of journeys. In this figure
(left 1), users can view the percentage of

different types of journeys they conducted in

be found.

the selected time. Once they swipe left (see
figure 5.3.4-3, middle), they can view the
details of it with the time aspect included.

Overview / Km, CO2, Calories

Means of transport:
Week: 14/6 - 20/6

co2
24

© Walk @ Bike
@ Car @ Bus

@ Train
Total Km: 134 km
Total CO2: 24 kg
Total calories: 678 cal
[ B BN BN J

Figure 5.3.4-2 Detailed figure and
percentage of the infographic

Overview /types of journeys
Week: 14/6 -20/6

12.5%

-

@ Sustainable journey
Regular journey

Unsustainable journey

Total journeys: 24
Sustainable journeys: 3
Regular journeys: 15

Unsustainable journeys: 6

Another swipe (see figure 5.3.4-3, right),
different categories of the regular journeys
and how many journeys in each category can

Overview /types of journeys
Week: 14/6 -20/6

14/6  15/8 16/6 17/8 18/6 19/6  20/6

@ Sustainable journey
Regular journey

Unsustainable journey

Total journeys: 24
Sustainable journeys: 3
Regular journeys: 15

Unsustainable journeys: 6

Overview /Regular journeys
Week: 14/6 - 20/6

Bad Need to Need to
Standard
weather carry large carry other
luggage people

4 Categories Regular journey

Total journeys: 24
Sustainable journeys: 3
Regular journeys: 15

Unsustainable journeys: 6

Figure 5.3.4-3 Infographic: an example of the overview of the three types of journeys



Progress of the challenges

There are two types of challenges in the final
design. One is the group challenges, the
other one is the individual challenges (more
information about this can be found in 5.3.3).
Therefore, the infographic for the process of
challenges can also be divided into these two
categories.

An example of the infographic for the
progress of the group challenges can be
seen in figure 5.3.4-4. In this figure (left) is the
overview of the group challenge progress. This
enables the users to quickly grasp the current
situation of the group challenges. With a left
swipe, the users can view the details of the
group challenges progress (see figure 5.3.4-
4, right). In this graph, the individual parts of
the group challenges are presented. Users
can understand the amount of work (divided
goals) assigned to each person and whether
they have completed it.
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Figure 5.3.4-4 Infographic: an example of the progress of the group challenges
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An example of the infographic for the
progress of the individual challenges can

be seen in figure 5.3.4-5. In this figure, the
percentage challenge is presented. With this
graph, users can easily understand the current
progress of their individual challenges and see
more detailed information when swipe left or
use the button to navigate to the insight tab.

14/6-20/6
Current progress:

Percentage challenges

0
Weekly challenges \125 Yo
Goal: at least 15% of my business journeys

should be considered as sustainable trips.

14/6-20/6
Current progress:

\

@ Sustainable journey

Regular journey

Unsustainable journey

SEE DETAILS IN INSIGHT

Figure 5.3.4-4 Infographic: an example of the progress of the group challenges
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Chapter 6
Final Design Evaluation

The final design was evaluated through 6 online evaluation sessions. The evaluation
validates if the design meets the project goals and desire effect, and provides knowledge

on how the final design can be modified and improved.







6.1 Objectives & Research Questions

The final design evaluation aims to understand
how the design prototype performs, how the
design can support users toward sustainable
mobility decisions, how users perceive the
design, and if there are any usability issues

of the design prototype. Therefore, research
questions are formulated before setting up the
final design evaluation:

To what extent does the design and its
core features (community/ informed
infographic/ challenges/ personalized
advice & indicating restrictions) support
users toward sustainable mobility
decisions? Why and why not?

To what extent does the design activate
the user's curiosity toward the connection
between sustainable mobility and health?
Why and why not?

To what extent does the user feel they
have a better understanding of themselves,
other people, and the surroundings
through the design? Why and why not?
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How do users feel after experiencing the
design ( in the following three aspects:
relevant, motivation, and curiosity)?

How do users feel about the design (in the
following two aspects: novel and likeable)?
To what extent do the users understand the
design? Are there any usability issues?



6.2 Final Design Evaluation Setup

A graph (see figure 6.2) is made to illustrate
the procedure of the final design evaluation
session. The final design evaluation session
was conducted six times with six different
participants. All the sessions were conducted
via the online meeting tools due to the
COVID-19 pandemic.

6.2.1 Three tasks

The objectives of these three tasks were to
understand how users interact with the design
prototype and whether there are any usability
issues. The three tasks were made based on
three different scenarios according to the
objectives. These tasks covered the four main
features in the design (see chapter 5.3). The
first task (see figure 6.2.1, top) focused on the
journeys tab; The second task(see figure 6.2.1,
middle) focused on the understanding of the
informed infographic and the challenges; The
third task (see figure 6.2.1, below) focused on
the community and the group challenges.

6.2.2 Participants

Six participants (3 males, 3 females) joined

the final design evaluation sessions. In the
results (Chapter 6.4), the participants would be
quoted as P1 to P6. The number of participants
was reorganized again. Therefore, the P1 in

the final design evaluation (chapter 6) might
not be the same in other chapters. Same as
the previous user-involved sessions, all six
participants had signed the consent form
before the session took place.

Introduce the objectives of the session

Introduce the user group

Introduce the design prototype

3 Task

Questionnaire

Interview

Figure 6.2 The procedure of the final design
evaluation session
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Task 1

Today (Sunday 20 June 2021) you made a new journey. You went by car for 4
km because you need to carry large luggage. You check the Thrivey app
and found out it has been classified as an “unsustainable journey” and you
want to let Thrivey know your reason for it. What would you do?

Task 2

You are having an “individual percentage challenge: to have at least 15%
sustainable journeys this week (14/6 - 20/6 ) for your business jour-
neys”. You check on your progress, however, it seems that you only have 12.5
% of your business journeys sustainable. Therefore, you want to check the
“overview of your business journey” and see what happen.

Task 3

You have joined the group “Delft Healthy & Sustainable”.

Today, you want to check on the progress of your individual and group
challenge. Also, you noticed the “divide work” for the group challenge is not
in balance now. Therefore, you want to adjust your part of the group chal-
lenge from “15 kg of CO2" to “10 kg of CO2" because you know you are
going to work from home next month and you will be travelling less.

Figure 6.2.1 The description of the three tasks

6.2.3 Data collection

The data collection methods included
questionnaires, interviews, and observations.
The questionnaires are modified AttrakDiff
scale [1] (ranging from -3 to 3); The interview
questions were formed based on the research
questions in chapter 6.1; The observation

was conducted during the three tasks. The
participants were invited to share their
screens (via the screen sharing function in the
online meeting tool, zoom) while they were
interacting with the prototype.



6.3 Results

The results of the final design evaluation
sessions could be separated into three

sectors. One is the observation, another is the
questionnaires, and the other is the interviews.
The results would be documented in black text
and the green text is the interpretation by the
researcher, Min.

6.3.1 Observation

The observations were conducted when
the participants were interacting with the
prototype. Table 6.3.1 showed the results
of the observations, including whether the
participants completed the tasks and what
issues they faced during the tasks.

All the participants completed the three tasks.
Moreover, an interesting fact to report was,
during task 2, P1 was viewing the graph in

the insight tab (see figure 6.3.1-1) and she
mentioned that "Maybe | should take more
sustainable journeys when it is in bad weather.
If this can help me to reach my goals.”

This showed that the graph with the categories
of reasons provides users with a new
perspective into her travel behaviour which
motivated her to conduct more sustainable
mobility decisions to reach her goals.

10

Overview /Regular journeys
Week: 14/6 - 20/6

Bad Need to Need to
Standard
weather carry large carry other
luggage people
4 Categories Regular journey
Total journeys: 24
Sustainable journeys: 3
Regular journeys: 15

Unsustainable journeys: 6

Figure 6.3.1-1 Infographic: the numbers and of
the different categories of the regular journeys
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P1 P2

Task 1 V V
Task 2 ¢ «
Task 3

P3

v

v

P3 completed task
2. However, he
doesn't know if Task
2 is completed or
not.

P4

P4 felt weird that
after she indicated
the reason for an
unsustainable
journey, that
journey turned into
a regular journey.

v

v v vV

P5

v

P5 wanted to find
the overview of the
journey. However,
he went to the
journey tab instead
of the insight tab.

P5 was stuck in the
challenges tab
because he wants
to adjust his part of
the group challenge
in the challenges
tab.

P6

v

v

P6 was confused by
the "adjust
challenge” button
and the "divide
goal” button.

Task completed: ¢ Task not completed: x If the task is completed without any issue then it would only be marked with a ¢

Table 6.3.7 Results of the observations, including whether the participants completed the tasks and what issues they faced during the tasks
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Nevertheless, some participants faced some
issues during the tasks. When P3 completed
task 2, he doesn't know if Task 2 is completed
or not. He found the overview of the business
journeys for 14/6-20/6. However, the overview
did not show if this is the business journeys or
private journeys (see figure 6.3.1-2). Therefore,
he was confused.

The graph in figure 6.3.1-2 is the overview

of the business journeys. Therefore, it should
include the information of the type of journeys
(business, private, or all) on the graph.

During task 1, P4 felt weird that after she
indicated the reason for an unsustainable
journey, that journey turned into a regular
journey. She stated that an unsustainable
journey would remain unsustainable, it
should not turn into a regular journey due to
indicating the reason.

The idea above was agreed upon by the
researcher. It would feel like cheating if users
can turn an unsustainable journey into a
regular journey. Therefore, a way to improve
it is to separate the journey with reasons and
other journeys.

Overview /types of journeys
Week: 14/6 - 20/6

12.5%

\

@ Sustainable journey
Regular journey

Unsustainable journey

Total journeys: 24
Sustainable journeys: 3
Regular journeys: 15

Unsustainable journeys: 6

Figure 6.3.1-2 Infographic: the overview
of the types of journeys for the business

journeys

During task 2, P5 wanted to find the overview
of the journey. However, he went to the
journey tab instead of the insight tab (the
overview of the journey is under the insight
tab).

This showed that users might not feel intuitive
to check the overview of the journeys in the
insight tab. A possible reason could be, in the
task description of task 2, it said “check the
overview of your business journeys”. With the
word “journey”, P5 might immediately think of
the previous task (task 1) which was all about
the journey tab. Therefore, the description of
task 2 can be altered and a link that navigates
users from the journey tab to the insight tab
could be added.
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During task 3, the task was about adjusting
a part of the group challenges. The group
challenges could be adjusted in the < Communiy @
community tab. However, P5 wants to i

adjust his part of the group challenge in the Vf

challenges tab. T R

time

9:27 ol ¥ (@m

This showed that the design is not intuitive
enough. The users should be able to adjust the
challenge both in the community tab and in
the challenge tab since the group challenges

Discussion
are related to both of the tabs.

Dividev Adjust
Last but not least, during task 3, P6 was B2 Eeleness
confused by the "adjust challenge" button and
the "divide goal" button (see figure 6.3.1-3).
He clicked into the “adjust challenge” button
and found out it was not the function he Support a
was looking for, and then he clicked into the each other

"divide goal” button and completed the task.

add another topic

This indicated that the buttons "adjust
challenge" and “divide goal” would make

the user confused since they shared similar
interpretations. Therefore, these buttons need
to be redesigned in the future.

Figure 6.3.1-3 The "adjust challenge" button and
the "divide goal" button in the community tab
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6.3.2 Questionnaires

The results of the questionnaires can be
separated into two parts. One is the evaluation
regarding the design prototype. The other is,
in what stages (the five stages of behaviour
change by Prochaska’s and Velicer’s [2]) the
participants are after participating in this
project for over 3 months.

Evaluation regarding the design
prototype

Figure 6.3.2-1 showed the results of the
averaged scores by the 6 participants.

All the scores are above zero which indicated
that the prototype provided the expected
effect that the project aims to achieve.
Nevertheless, this qualitative evaluation

with six participants cannot guarantee an
absolutely effective solution. However, the
results showed that the design outcome is a
potential direction to evoke users' motivation
toward sustainable mobility decisions and
support them toward the process. This can

How ...... do you feel after experiencing the design prototype?

Disconnected Relevant
Discouraging Motivating
Bored Curious
-3 -2 -1 0 1 2 3
B Final concept
How do you feel about the design prototype?
Ordinary Novel
Disagreeable Likeable
Unclear Clear
-3 -2 -1 i 1 2 3

B Final concept

Figure 6.3.2-1 Results of the averaged scores by 6 participants
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form a starting point for future research in the
sustainable mobility sector.

Based on the results of the questionnaire,
the participants felt relevant (connected to
the design prototype), motivating (toward
sustainable mobility decisions), and curious
(want to know more about what the design
can provide) after trying out the design
prototype.

Furthermore, the design prototype was
considered novel, likeable, and clear to the
participants. However, the average score for
“novel” is approximately 1.17, which is the
lowest score compared to all other indexes.
This indicates that the novelty of the design
prototype can be improved.

Furthermore, a comparison of the averaged
score of the final concept and the three
concepts in design cycle 1 (see chapter 3.2)
was presented in figure 6.3.2-2.

How ..... do you feel after experiencing the design prototype?

Disconnected _—
Discouraging —_—
Bored —
0 1 2

-3 -2 -1
B conceptA | conceptB [ conceptC [ Finalconcept

How do you feel about the design prototype?

Ordinary

e E
-1 0 1 2

-3 -2
B conceptA [ conceptB

conceptC [l Final concept

Relevant

Motivating

Curious

Novel

Likeable

Figure 6.3.2-2 Comparison of the averaged score of the final concept and the three concepts in design cycle 1
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Based on the results in figure 6.3.2-2, the final
concept (illustrated as the design prototype
to the participants) has the highest scores

in the following indexes: relevant, curious,
novel, and likeable. However, in the index of
“motivating” (which indicates "how motivating
the participants felt after experiencing the
concepts? ) concept A in design cycle 1 (see
chapter 3.2.2) had a slightly higher score than
the final concept.

Overall the comparison of the results of the
questionnaires showed that the final concept
is an improved version of the previous three
concepts. An interesting point to discover is
that, although the final concept included most
of the features in concept A, based on the
questionnaires, concept A had a slightly better
effect on motivating users towards sustainable
mobility decisions. This indicated that users
felt most motivated by the “personalized
advice” since it is the core feature of concept
A.

Five stages of behaviour change

A questionnaire was filled in by all the
participants, except P6, at the beginning of the
project. The questionnaire aims to understand
which stages (the five stages of behaviour
change by Prochaska’s and Velicer's [2]) the
participants were in at the beginning of the
project. The same questions were asked

again in the questionnaire of the final design
evaluation sessions. Figure 6.3.2-3 showed the
comparison of what stages the participants
were in at the beginning of the project and
the end of the project. However, P6 did not

fill in the first questionnaire. Therefore, for P6,
only the stage at the end of the project was
presented.

Pre-contemplation refers to having no plan to
travel more sustainably; Contemplation refers
to have not started to travel more sustainably
but intending to start soon; Preparation refers
to trying to travel more sustainably but not yet
being regularly active; Action refers to being
regularly active to travel more sustainably

but for a period less than six months; Finally,
maintenance refers to being regularly active to
travel more sustainably for the last six months
or more [2, 3].

Based on figure 6.3.2-3, P1 and P3 had
changed their behaviour stages toward
travelling more sustainably. However, P4 and
P5 had changed in an opposite direction.
Furthermore, P2 did not feel that she had
changed through the project.

The result showed that participating in this
project, using the Thrivey application (the
released version in March to July 2021), and
experiencing the three concepts and the final
design prototype influenced P1 and P3 to
travel more sustainably. However, for P4 and
P5, they returned to the preparation stage and
action stage. As for P2, participating in the
project does not influence her to change her
stage.

Nevertheless, there are doubts about these
results because the participants might have a
new understanding of their travel behaviour
and what sustainable mobility is through the
project. Therefore, they might have a different
understanding of the behaviour change
stages at the end of the project. For example,
participants might have felt they were doing
sustainable mobility for over six months,
however, through the project, they understood
they were not. Therefore, this might lead to the
results in figure 6.3.2-3. The same could apply
oppositely.

109



pre-contemplation contemplation preparation action maintenance

P1

P2

P3

AN

P4

P5

N

At the beginning of the project When the final design evaluation took place

Figure 6.3.2-3 Comparison of what stages the participants were in at the beginning of the project and the end of the
project
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6.3.3 Interviews

The interview results can be separated into the
following 7 sectors according to the research
questions in chapter 6.1.

The details of the interview questions and the
interview results can be found in Appendix E.

Support toward sustainable mobility
decisions

The main goal of this project is to understand
how self-tracking travel data can support
people toward sustainable mobility decisions.
Therefore, one of the research questions in the
final design evaluation aimed to understand
what features in the final design make users
feel support toward sustainable mobility
decisions.

For P1, the community and the group and the
individual challenges support her the most.
She mentioned “I think the main few features
that would support me are the community
and the group and the individual challenges.
Because | think those were very clear in how |

can compare to the rest (other people) or how
| can compare to my own ambitions. So from
those, | could get useful insights into what |
should do to improve.” However, for P3, the
community does not support him much, but
the individual challenges do. He stated “I'm a
self-motivated person, and I'm not part of any
group. So at the moment, I'm most interested
in my individual challenges. The app can help
me keep track of my routes and help me to
reach those goals.”

As for P2 and P5, the personalized advice
made them feel most supported. For instance,
P2 mentioned “Well, | think it's nice that you
compare, for example, the car and the bicycle,
and you have information about how many
kilograms of CO2 you're meeting or not, and
how many calories you're burning or not. So |
think the last one (personalized advice), | think
it really supports me towards (sustainable
mobility decisions). It's also easy to
understand, like, right away.” Furthermore, P5
stated that it would be nice to see the traffic
conditions for different means of transport.

Furthermore, P2, P4, and P6 considered the
informed infographics support them toward
sustainable mobility decisions. For example,
P6 mentioned that “It's good to see how your

weekly results are and what you have to do in
the last week or days of the month to reach
your goal. And it's with the whole group (the
progress graph of the group challenges), |
think it will motivate a lot.”

Through the evaluation, all four features of
the design showed that they could make users
feel supported toward sustainable mobility
decisions. However, different participants

feel supported by different features.

Some participants preferred the feeling of
“togetherness”, however some participants
focused more on self-achievement. Therefore,
they have different preferences. Furthermore,
the informed infographics were considered
supportive by three participants. This showed
that the visualized information is indeed
crucial when it comes to designing a mobility
tracker.
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Activate Curiosity

The design goal (see chapter 3.1) of this
project is to activate user’s curiosity about how
sustainable mobility decisions can influence
their health condition when interacting with
the Thrivey application. Therefore, one of

the research questions in the final design
evaluation aimed to understand how the
design activates the user's curiosity toward the
connection between sustainable mobility and
health.

For P1, P2, P3 and P6, they felt that the calorie
information provided in the “personalized
advice” was interesting and would motivate
them toward sustainable mobility decisions.
For instance, P3 mentioned that "Yes, of course
(whether the participant feels curious to know
how much calories they can burn by different
ways of travelling). | want to stay healthy and
this is part of it. | don't want to gain "COVID
kilos" (add weight during the COVID-19
pandemic), that's one of the reasons | started
walking.” However, P2 and P4 stated that, for
them, the CO2 information is more important
than the calories information since their
objective to use the mobility trackers are to
become more sustainable in travelling.
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For P5, he did not care about the calories.
However, he considered other people would
care about it. Furthermore. he considered
that it is weird knowing that people also burn
calories while driving a car.

Through the evaluation, the "personalized
advice" in the journey tab was considered

the most effective feature to active users'
curiosity. Four participants felt that it is useful
and interesting to know the calories you can
burn by different ways of travelling. However,
two participants who care more about the
sustainability aspect stated that they care more
about the CO2 information; one participant felt
that it is weird to know that people also burn
calories while driving a car. In fact, people burn
calories even when they are just breathing.
Therefore, whether to present the little number
of calories burned by driving a car still needs
to be discussed with the company, Thrivey.

A better understanding of oneself

The final design direction (see chapter

4.4) of this project is to provide a better
understanding of ourselves, others, and our
surroundings in the sustainable mobility
aspect. Therefore, one of the research
questions in the final design evaluation aimed
to understand whether users feel they have a
better understanding of themselves through
the design, and why or why not they feel so.

For P1, P2, P3, P4, and P6, they considered
that the “informed infographics” in the design
helps them to have a better understanding

of their travel behaviour. P3 stated that "Of
course it does (help you to have a better
understanding of yourself). Because it gives
you insight into what you are doing. And you
could see where you could improve.” Also, P6
mentioned that "It was a nice surprise about
the overview where you can see the reasons
why you use the car. So when you have a look
at one trip, it's okay to use the car. But when
you have an overview, and you see what you
have done in a month. And you see that you
had 50 trips and you use just one time the
bicycle. And you see what the reasons are, like
the weather or go with other people with a car.
And [ think you realized: okay, | did something



wrong. Because | have my goals to take more
bicycles, then go by car. So | think it helps. |
think you're more straight to yourself because
of this.”

However, there is room for improvement

for the informed infographic in the design
prototype. P5 considered the design offensive
since all the journeys would be classified by
colours (the colours represent unsustainable,
sustainable or regular journeys). P5 mentioned,
“Let me judge for myself because I'm the
only one who can judge why | did what |

did.” On the other hand, however, P4 showed
her appreciation for the classification of

the journeys. She mentioned “I personally

like the graph that shows the proposition

of sustainable versus unsustainable as well

as regular journeys. And that's a very basic
general overview of how | am doing.”

Furthermore, three aspects that can be
improved in the design prototype were
pointed out by the participants. First, P1 said

it would be useful to add a graph that shows
the “time spent for each means of transport.”
Second, P3 considered the bar chart would be
easier to read if the bars are not stacked on
each other, but are sticked slightly next to each
other. An image is made to illustrate how the

above idea looks like (see figure 6.3.3-1). Third,
P5 suggested that the infographic should
show the comparison of users’ current and
previous travel behaviour.

Through the evaluation, the "informed
infographic" was considered the most
effective feature to provide users with a better
understanding of their travel behaviour.
Through P6's statement, it showed that

the informed infographic can reveal and
present the real situation of users’ travelling
activities which they are not aware of. This
can provide users with a new perspective

on their travel behaviour. Furthermore, it

is crucial to consider users’ feelings when
designing the classification of the journeys.
Although only one of the participants felt
offensive with an “unsustainable label” on

the journeys. This showed that the way to
present and communicate users’ behaviour
can be improved. Last but not least, 3 aspects
that can be improved in the design prototype
were pointed out by the participants. These
three aspects were considered useful in terms
of providing a better understanding of users'
travel behaviour. Therefore, they would be
added to the final recommendation of this
thesis report.

km

50
40
30

20

0T O O

14/6 15/6 16/6 17/6 18/6 19/6  20/6

Walk Car
@ Bike

@ Train

@ Bus

Figure 6.3.3-1 An example of the bar chart that
sticked slightly next to each other
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A better understanding of others

The final design direction (see chapter

4.4) of this project is to provide a better
understanding of ourselves, others, and our
surroundings in the sustainable mobility
aspect. Therefore, one of the research
questions in the final design evaluation aimed
to understand whether users feel they have a
better understanding of others through the
design, and why they feel so.

For all participants, they considered that the
“community” feature can provide them with a
better understanding of others and motivates
them toward sustainable mobility decisions. P2
stated that "It will definitely give you a better
understanding of other people's behaviour,
also, like, which kind of behaviour they take
and what matters to them. | think it's a great
feature for that.” and P1 mentioned that "I like
the graph (see figure 6.3.3-2) where you saw
everyone's goal, and then if they were reaching
it or not. And then, it was fun to me that there
was this gay (Sam, third from the right) who
has a goal of 25 (kg of CO2) and he had only
an emit 2 (kg of CO2). That would be a reason
for me to get in touch with him and ask him

to adjust his goal.” Furthermore, during the

114

interview, P3 mentioned that “If | see that

the other people are also doing their best to
reach these goals, | will be a stimulus to do the
same. And in the task you gave (task 3), Nina
adjusted her goal and did more for the group
to reach the group goal. And this is good.”

However, there were some drawbacks to the
community feature. P3 and P6 considered it
would take time for the users to understand
how the functions in the community feature
work. For example, P6 mentioned that “But |
think it takes more time, you have to use it a
few days to know what it means. And it takes
a little time to know how it works and what
it means. But just a little.” Additionally, P5
considered the group challenges too complex
and this resonated with P3 and P6.

The evaluation showed that the community
feature enables the users to have a better
understanding of others. Furthermore, users
felt more motivated to make sustainable
mobility decisions with the community feature
since they would notice other users are also
contributing towards sustainable mobility.
Additionally, based on P1’s statement, it
showed that the design has a possibility to
increase the interaction between users. This

would also lead to active engagement with
the mobility tracker. However, the complexity
of the community feature and the group
challenges need to be reduced. It should be
designed in a way that is easy to understand
by the users.
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Figure 6.3.3-2 The infographic that made P1
want to get in touch with other members



A better understanding of the
surroundings

The final design direction (see chapter

4.4) of this project is to provide a better
understanding of ourselves, others, and our
surroundings in the sustainable mobility
aspect. Therefore, one of the research
questions in the final design evaluation aimed
to understand whether users feel they have

a better understanding of the surroundings
through the design, and why they feel so.

For P1, P2, and P4, They consider the “news
area” in the insight tab can trigger their
curiosity to click in and gain more information
about sustainability or health. For instance,
P2 said “I think it's very interesting to have

it and | will definitely click on it. Maybe, it
depends on the information that is displayed.
And sometimes you just want to open the
app to see what news comes out, you know,
it just triggers you to use the app more. Yeah,
like, you know, when | have these long train
trips, and instead of scrolling social media, |
would just use this and get informed. | will do
it personally, | will open the app to see what
news is there.”

Furthermore, P1 appreciated the visual style

of the news area. She mentioned "I liked the
fact that you see this news thing (news area)
but it's not very into your face. So if you came
to the insight tab, just to check your own
travelling, you can scroll by it very easily. It (the
news area) doesn't bother you.”

However, P1, P3, and P6 considered the
example news in the news area (see

figure 6.3.3-3), was not relevant to them.

P1 mentioned that the news needs to be
tailored to keep her interested. Additionally,
P5 considered most news that related to
sustainability were sad and negative. He
prefered to have more positive news. for
example, news that showed what sustainable
milestones people achieved. He mentioned
that “If it's (the news in the news area) about
sustainability, or about people not moving
anymore (walking or biking less). It's just sad.
But we all know it's true. Yeah, so what did
we achieve? | would like that more than these
negative messages (sustainable news).”

The evaluation showed that the “news
area” enables the users to have a better
understanding of the surrounding. It can
provide users with additional information

that is related to sustainability or health

issues. Nevertheless, as the literature review
concludes, the relevance of the information

to the users is crucial. Although the example
news in the prototype is related to sustainable
mobility. However, it was not relevant enough
to the participants. Therefore, designing a
“tailored news area” for each user would be
prefered. However, this required advanced data
collecting and information delivery technology
for the current Thrivey application. Last but
not least, selecting positive news instead of
negative news is prefered by the participant.
Therefore, these criteria (to select positive
news) needed to be taken into consideration.
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Usability issues

For a mobility tracking application, usability
and ease of use are important. Therefore, one
of the research questions is to understand if
the design prototype can be easily understood
by the users and whether there are any
usability issues within the prototype.

All six participants considered the design
prototype to be “clear” and they all completed
the three tasks which were given in the final
design evaluation sessions, although some of
them faced some issues during the tasks (see
table 6.3.1). Through the three tasks, it was
observed that participants would know where
to find the information they need after a few
times of try-outs. Nevertheless, some aspects
can be improved. For instance, P1 considered
apart from the personalized advice, there
should be more suggestions that can help the
users to achieve their goals. She mentioned

“If the app would give me more suggestions
on how to improve, that would help me. But
other than that, | don't think | faced that many
obstacles. Just quite clear, and everything |
needed is there.”

Furthermore, P3 and P4 both mentioned that

if there is a scrollable bar next to the screen,

it would help them to know if there is more
information below. Additionally, P5 considered
some of the infographics or graphs in the
prototype were confusing and misleading.

For example, he mentioned that “"You should
stay below that line (the line on the graph, see
figure 6.3.3-4), | think, although it makes me
think that | should reach that line. But | think |
should stay under the line."

Through the evaluation, the design prototype
was perceived as “clear” by the participants.
This showed that the prototype can
communicate itself to the users. However,
participants pointed out three points that

can be improved. The first was to add more
suggestions to help the users to reach their
goals. This showed that apart from the
personalized advice, some users would like to
have more support and guidance in their travel
behaviour. How to provide enough support
and guidance, at the same time, leave space
for the user to judge themselves would be a
potential direction for Thrivey. Second, the
scrollable bar on the side of the screen would
indeed improve the usability of the design
prototype since many screens in the prototype
are long and contain a lot of information.



Third, some misleading infographics need

to be improved. For example, if the graph
indicates that the users should not emit more
than 140 kg of CO2, it might be clearer to start
with a bar that represents 140 kg of CO2, and
gradually lower the bar according to the CO2
that is emitted by the users.

Insight

Overview of CO2

kg
Nice job!
140

100 97 kg

50

1/6 8/6 15/6

23/6

30/6

Figure 6.3.3-4 The infographic that made P5
confuse

User Experience

One major objective of the final design
evaluation session was to understand how
users perceive the design and how they feel
after experiencing the design prototype.

Connected with the previous outcomes,
overall, all the participants considered the
design prototype was “clear”. The clear
prototype made the participants feel calm
and no stress, as P1 mentioned "I think | feel
calm. Because | don't feel stressed. Everything
in the design was really clear. So | don't feel
stressed or frustrated. So that's good. | felt that
my use of the app was enjoyable. And | think
it was because the prototype was really clear,

| knew where | could click. And | wasn't afraid
to just click on stuff and see what happens
because | wasn't afraid that something would
go really wrong. And then when | would open
certain depths, everything that was in there
would make sense for it to be there. And then
some of the graphs, of course, | had to look

a bit more into depth to see what they would
mean. But overall, it made sense of what was
in all the different subsections. So | feel happy.
| think it's really clear. And | know what to do.
And it looks very nice. | enjoyed how it looked

visually.”

Moreover, participants considered the visual
style of the design prototype enjoyable, nice,
interactive, and modern. P2 and P4 mentioned
that they like the design prototype and if it is
released on the market they would like to use
it. As P4 mentioned "The testing (final design
evaluation session) was very interactive. The
prototyping process was very clear. And then
in general, | think it was quite fun to use the
app. And | did feel motivated after testing.
And | wanted to use this app. This new release
version of the app. To be honest, | wasn't really
using the current Thrivey app. But the new
design just looks nice and with nice usability.
And the charts provide lots of insights."

Furthermore, P2 mentioned that “It's (the
design prototype) very connected, it tells you
your progress and what you can do next. It's
about being sustainable while travelling, so
it's very interesting. | feel like being guided
through my new behaviour. Because you
keep track of what you're doing. So you have
control of the situation. And then you are also
inspired to do more to improve (one's travel
behaviour).” This indicated that the design
prototype can motivate, inspire, and support
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users to reach their sustainable mobility
goals. It can form as a guide for the users,
nevertheless, the users still have control of the
situation.

Overall, the design prototype was considered
an improved version of the current application.
For example, P5 stated that “I like the design,
it's an improvement to what it was, or what

it is.” However, three issues were pointed

out by the participants. First, the prototype
and the tasks provided were focused on

the comparison of the car and the bike. P3
considered the design prototype lacking

the comparison of public transport. Second,
the description on the activation screen (see
figure 6.3.3-5) emphasized the connection
between sustainable mobility and users’
health. However, lacking the emphasis on the
health of the earth (mentioned by P3). Third,
P5 considered the main focus of the Thrivey
application is kilometre reimbursement, and
the part of promoting sustainable mobility
should intertwine with it. As P5 mentioned
“From my perspective, the main goal is to
track your kilometres. And the sustainable part
should intertwine with it. Because | think that
one of the unique selling points of this product
is sustainability. But it's not the main goal of
your end-user”
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Through the evaluation, the design prototype
was perceived as a “clear design”. It enables
users to feel calm and have no stress when
interacting with the application. Additionally,
participants enjoyed and appreciated the
visual style of the prototype, they considered
this is an improvement of the current
application. With clear visuals and design,
the prototype can provide users with insights
into their travel behaviour which, as a result,
support, motivate and inspire them to make
sustainable mobility decisions.

Regarding the three issues mentioned: first,
the prototype was built based on the three
tasks that were given in the evaluation
sessions. Therefore, it was focused on the
comparison between driving a car and

riding a bike. However, in the actual design,
public transport will indeed be added in.
Second, the objective of the description on
the activation screen was to introduce the
design to the users. As a result, the current
description does fit. However, to mention that
sustainable mobility can also improve the
health of the earth is agreeable. Therefore, the
description can also be altered into “Thrivey,
an easy way for kilometre reimbursement.
Plus, a community for you to explore how
sustainable mobility can improve your health

and the health of the earth.” Third, the idea
of intertwining the kilometre reimbursement
feature with sustainable mobility is agreed
upon by the researcher. However, it would
depend on each user when it comes to the
main objective of this mobility tracker. For
example, P2 and P4 used the application
mainly as a tool to help them toward more
sustainable travel behaviour.
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An easy way for kilometer
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A community for you to explore
how sustainable mobility can
improve your health.

Figure 6.3.3-5 The activation screen and
the description on it
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6.4 Conclusion

This chapter aims to evaluate the final concept
via the design prototype and the final design
evaluation sessions. All the research questions
in chapter 6.1 had been answered. Below is the
main takeaway of this chapter:

The final concept has shown its ability to
support users making sustainable mobility
decisions. However, there are many aspects
regarding the usability of the design
prototype that needed to be improved.

The detailed takeaway of this chapter can be
divided into three parts: meeting the project
objectives, usability issues and user experience
(UX) issues
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6.4.1 Meeting the project
objectives

« Based on the questionnaire, the prototype
provided the expected effect that the
project aims to achieve. Nevertheless, this
qualitative evaluation with six participants
cannot guarantee an absolutely effective
solution. However, the results showed
that the design outcome is a potential
direction to evoke users' motivation toward
sustainable mobility decisions and support
them toward the process.

« Based on the questionnaire, the
participants felt relevant (connected to
the design prototype), motivating (toward
sustainable mobility decisions), and curious
(want to know more about what the design
can provide) after trying out the design
prototype.

» The design prototype was considered
novel, likeable, and clear to the
participants. However, the novelty of the
design prototype can be improved.

« Based on the questionnaires, the final
concept is an improved version of the
previous three concepts.

Through the observation, the graph with
the categories of reasons provides users
with a new perspective into her travel
behaviour which motivated her to conduct
more sustainable mobility decisions to
reach her goals.

All four features of the design (see chapter
5.3.1 to 5.3.4) showed that they could make
users feel supported toward sustainable
mobility decisions. However, different
participants feel supported by different
features.

The "personalized advice" in the journey
tab was considered the most effective
feature to activate users' curiosity and
motivate users toward sustainable mobility
decisions.

The "informed infographic" was considered
the most effective feature to provide users
with a better understanding of their travel
behaviour.

The community feature enables the users
to have a better understanding of others.
Furthermore, users felt more motivated to
make sustainable mobility decisions with
the community feature since they would
notice other users are also contributing
towards sustainable mobility.



« The "news area” enables the users to have

a better understanding of the surrounding.

It can provide users with additional
information that is related to sustainability
or health issues.

« The prototype can provide users with
insights into their travel behaviour which,
as a result, support, motivate and inspire
them to make sustainable mobility
decisions.

6.4.2 Usability issues

» All participants completed 3 tasks in the
final evaluation sessions. This indicated
that the design prototype is usable to the
participants.

« The design prototype was perceived as
“clear” by the participants. This showed
that the prototype can communicate itself
to the users.

However, several usability issues were
identified by the participants:

« The users should be able to adjust the
challenge both in the community tab
and in the challenge tab since the group
challenges are related to both of the tabs.

The buttons "adjust challenge" and “divide
goal” would make the user confused since
they shared similar interpretations.

P1 would like to receive the information

of the “time spent for each means of
transport.”

P3 considered the bar chart would be
easier to read if the bars are not stacked on
each other, but are sticked slightly next to
each other.

The infographic should show the
comparison of users’ current and previous
travel behaviour.

The complexity of the community feature
and the group challenges need to be
reduced.

Apart from the personalized advice, some
users would like to have more support and
guidance in their travel behaviour.

The scrollable bar on the side of the screen
would indeed improve the usability of the
design prototype since many screens in
the prototype are long and contain a lot of
information.

Some misleading infographics need to be
improved.

6.4.3 User experience issues

The design prototype was perceived as a
“clear design”. It enables users to feel calm
and have no stress when interacting with
the application.

Participants enjoyed and appreciated the
visual style of the prototype.

It would feel like cheating if users can turn
an unsustainable journey into a regular
journey. Therefore, a way to improve it is
to separate the journey with reasons and
other journeys.

One of the participants felt offended by an
“unsustainable label” on the journeys.

The example in the "news area” was not
relevant enough to the participants.

P5 prefered to see positive news instead of
negative news.

The design needs to intertwine the
kilometre reimbursement feature with the
sustainable mobility vision.
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Chapter 7
Conclusion & Recommendations

In this chapter, the conclusion of this project and the recommendations for future study or
design development are presented.
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7.1 Conclusions

7.1.1 Meeting the project goal

The project aims to understand how self-
tracking travel data provided by the mobility
trackers can support the user toward more
sustainable mobility decisions.

The final design concept has shown its ability
to support users making sustainable mobility
decisions. However, there are many aspects
regarding the usability of the design prototype
needed to be improved.

Based on the final design evaluation, the
prototype can provide users with insights

into their travel behaviour which, as a result,
support, motivate and inspire them to make
sustainable mobility decisions. In other words,
the prototype provided the expected effect
that the project aims to achieve. Nevertheless,
this qualitative evaluation with six participants
cannot guarantee an absolutely effective
solution. However, the results showed that
the design outcome is a potential direction to
evoke users' motivation toward sustainable
mobility decisions and support them toward
the process.
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7.1.2 Meeting the design goal

The design goal in this project is to activate
user’s curiosity about how sustainable mobility
decisions can influence their health condition
when interacting with the Thrivey application.

Most of the participants in this project stated
that they felt more connected to the topic

of sustainable mobility because the design
connects and presents users’ health-related
data (for example, the calories data in the
prototype) according to their travel behaviour.
This made users feel curious about how their
travel behaviour can lead to different results of
their health condition.

7.1.3 Limitation

Under the global pandemic of COVID-19, all
the user-involved sessions were conducted
online. This caused some difficulties when it
comes to interacting with the prototype. For
example, during the final design evaluation,
the participants interacted with the prototype
via their mobile device (mostly laptop or
computer) because they were invited to share

their screen in order for the researchers to
observe their interaction with the prototype.
However, the design is a mobility tracking
application that aims to be used on a
smartphone. Therefore, participants had
mentioned that they felt unintuitive to use a
mouse to interact with it.

Moreover, due to practical issues, the
prototype in the final design evaluation
sessions could only present the preset data.
This might cause some difficulties for the
participants to relate themselves with the
design prototype, although there were
scenarios (the three tasks and the introduction
of the user group) to support participants
to immerse themselves in the situation.
However, based on the results of the final
design evaluation, most of the participants
felt relevant and connected with the design
prototype.



7.1.4 Contribution

The final design in this project introduced a
way to present users’ self-tracking travel data
in @ way that would provide users with insights
about their travel behaviour they usually do
not aware of. By showing how much restriction
the users were facing and what keeps them
from travelling more sustainably, users were
given a new perspective into their travel
behaviour. As a result, this supports, motivates
and inspires them to make sustainable mobility
decisions.

Through the research, the community feature
was found out to be the most motivating
feature that can keep the users engaged with
the mobility tracking application and hold on
to their sustainable mobility goals. Moreover,
personalized advice was found out to be the
most supportive feature that enables users to
travel more sustainably.

Furthermore, this project provides new
knowledge into people’s travel behaviour
under three contexts: before the COVID-19
pandemic, within the COVID-19 pandemic,
and after the COVID-19 pandemic; Also, the
research revealed the complexity of real-world

travelling, users need and concerns regarding
mobility trackers, and people’s values and
views toward sustainable mobility and what
factors can influence these values and views.

Last but not least, the project provides the
company, Thrivey, insights into their future
development, and provides an example for
future remote research.
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7.2 Recommendations

7.2.1 Design improvement

Clear and intuitive infographic

Some of the infographics in the prototype
were considered misleading for some
participants. This leaves room for a future
redesign of the infographic.

Definition of the type of journeys

There are three types of journeys in the
final design. One is the sustainable journey,
another is the regular journeys, the other

is the unsustainable journeys. One way

to define the three types of journeys was
presented. However, this is only an example
to defined the journeys and there is still room
for debating. Furthermore, one participant
felt offence by the label of “unsustainable
journeys”. Therefore, this leaves room for
discussion in the future.
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Changing the type of journeys

Some participants felt weird to change the
label “unsustainable journey” into a “regular
journey” when they indicate a reason for that
journey. Therefore, a way to improve it is to
separate the journey with reasons and other
journeys.

Comparison of the travel data

During the final design evaluation sessions, P5
suggested that the infographic should show
the comparison of users’ current and previous
travel behaviour. This idea was considered
highly agreeable since it can provide users
with more direct insight into their travel
behaviour.

Usability issues

The naming of the term used in the prototype
needs to be redesigned. Some participants
pointed out that the term “divide goals” is
easily confused with "adjust challenges”. Next,
the community feature was considered too
complex by P5. Therefore, how to simplify

the community feature need to be discussed.
Furthermore, a scrollable bar next to the
screen may be needed in order to let the users
know how much information is contained on
one page.

Relevant information

The example news in the “news area” in the
insight tab was considered less relevant to the
participants. Therefore, designing a “tailored
news area” for each user would be prefered.
However, this required advanced data
collecting and information delivery technology
for the current Thrivey application.

Connect with the kilometre
reimbursement function

The design needs to intertwine the kilometre
reimbursement feature with the sustainable
mobility vision.



7.2.2 Possible future research
direction

Provide new perspectives using the
self-tracking technology

The next step of this research could deep
dive into what else information the self-
tracking data can provide to uncover the
unknown travel behaviour of the users. This
would provide users with new insights and
perspectives that might support them to
undergo behaviour changing process.

Data privacy

The privacy of the uses’ data should be treated
carefully. Consent might be needed before the
application starts collecting users’ travel data.
Furthermore, users should always be informed
about what data they share. Although the
focus of this project is not on data privacy, it

is still important to understand the boundary
between human privacy and technology.

Presenting self-data

The final design presented one way to
illustrate users travel behaviour. However,
there is room to be improved. How to present
the self-data in a way that can be easily
interpreted by the users without hitches, and
how to present the self-data in a way that will
not make users feel offended (since self-data is
highly connected with the users) would be the
next question.
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Appendix A: Original Project Brief

Introduction

Mobility is a necessity. Nowadays, people
move from one location to another by various
means of transportation. Such as train, vehicle,
bike, and the increasingly popular options:
e-vehicle, e-bike, e-scooter, and shared
mobility. Each means of transportation result
in different levels of environmental impact and
create different values for one’s physical health
condition. How to make people aware of the
environmental impact they have created, and
motivate them to consider these impacts and
their own health status when making their
mobility decisions is an essential question for
designers to look into.

In this project, | will collaborate with TU Delft
and Thrivey. Natalia from TU Delft will be my
chair, Abhigyan Singh will be my mentor, and
Maarten from Thrivey will be my company
mentor.

Thrivey is a hybrid tracking solution/
application that can automatically track

the movement of the user when they carry
their smartphone with them. It can track the
geographical route that people travel and
recognize the type of transport and location
names automatically. Currently, the system
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is targeted to self-employed people and
company'’s which requires tracking the mobility
costs during work hours, for the purposes of
taxes and reimbursement. It makes the task

of tracking mobility cost more efficient and
accurate.

In the next phase of development, Thrivey is
planning to take advantage of their tracking
system to stimulate a positive (sustainable)
impact on people’s mobility decisions. It
creates an opportunity for this graduation
project to investigate how can self-tracking
commute data provide information that can
enable people’s decisions towards a more
sustainable behavior.

Problem Definition

According to the current regulation in the
Netherlands, when workers travel by private
transportation (car, motorcycle, bicycle, by
foot, etc.) it is common to receive a travel
allowance per km. However, there are people
who did not take the advantage of it or simply
unaware of it. With Thrivey, an convenient

and efficient way is introduced to the users
for keeping track of their self-commute data

and use it for reimbursement. Furthermore,
with the vision of promoting a sustainable
commute behavior, Thrivey would like to
invite more user to take advantage of the
reimbursement system and reflect on their
own commute activities.

In this project, the user group will be the
workers (especially self-employed and
freelancer) who need to travel at least 5

km per working day, have a choice on their
mobility means, and are potentially care
about the sustainable issue. (Workers with a
company car, and workers who always travel
by train or one type of mobility means are
excluded.) With the above user group in focus,
the application/design is also open to people
who would like to track their mobility data and
understand the sustainability meaning behind
it.

The current Thrivey app has the functionalities,
however, it requires a stronger usability and
user experience (UX) strategy that can invite
user to join, embed the underlying sustainable
issue behind the commute activities, and

meet the emotional and functional needs of
the users. To achieve this, research need to

be done in order to understand how our user
group perceive the self-commute data and



what does these data means to them. This lead
to our project aim, inviting user to understand
and be involved with their commute data, and
providing personal commute/travel data and
the sustainable meanings behind these data

in an understandable and informed way that
can enable them to make their future mobility
decision. Thus, how to present self-tracking
data in a way that can support user’s mobility
decision will be the key question.

Assignment

The expected intervention will be an
application design that enables the user to
understand and be aware of the sustainability
impact they create with their commute/travel
activities. Furthermore, the design should be
able to inform and support users to make their
next sustainable mobility decision.

In this project, research will be done and

data ethnography methods will be applied to
gather contextual information of how the user
group make their mobility decisions, in what
condition will the user change their mobility
behavior, and how they interact with the
Thrivey application. With the data ethnography

methods, different types of contextual data will
be gathered, discussed, and analyzed, which
will become the foundation of the further
research and design.

Through the analysis, we can uncover how self-
tracking commute data can influence the user
group's behavior, which might contribute to
the future research which related to this topic.
Moreover, experimental prototypes will be
developed to understand what is the optimal
way to apply self-tracking data that enable
user stay informed of their own mobility
activities and manage their next mobility
decision according to it.

Planning and Approach

Here is the link of the agenda/planning:
https://docs.google.com/spreadsheets/d/14is
2A6DFA3ZTjN2KJpTMEhcwQXw110tGeelUoeta
GhO/edit?usp=sharing

This graduation project will be full-time work
(8 hours a day), starting form the 16th of
February until the 27th of July. (In the end, it
ends on 9th of August) During this period,
there will be several public holidays and 9 days
of vacation (buffer).

Motivation and personal
ambitions

Data-related digital product design

| am always interested in this design domain
and | would like to take a project related to
this domain as my graduation thesis. | believe
that mankind has entered the data era, and
data plays an important role in all aspects of
our life. Through digital product design, for
example, software, application, website, and
product interface, people have a gateway

to interact with data. | would like to be the
person that designing this gateway to enable
people to understand and interact with

data. In a nutshell, this project gives me the
opportunity to research how to present data in
a way that can inform and influence people's
decisions, which is very valuable for me.

Management skill

Through this graduation project, | would like to
strengthen my management skill. | had been
leading several group projects throughout my
study life. | love to make plans and execute
them. However, doing a project for five months
on my own is a challenge | had never faced. |
would like to prove that | am self-driven and
capable to manage a project of this scale.
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Usability and User experience

| consider my strength lies in usability and
user experience. Through this project, | would
like to present my ability on enhancing

the usability and user experience of the
application.

Positive and meaningful values

To me, Design is to seek for the optimized
interaction between the user and the product
and bring out meaningful values to both users
and project owners. In this project, the concept
of health and sustainability is introduced to
people’'s mobility decisions. | consider this is a
positive and meaningful step to take, and the
trend of sustainability and taking care of one's
health will continue.
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Appendix B: First Interview Questions & Results

First interview questions

Travel context & needs and concerns
while travelling

» Are you currently employed, or you are an
employer?

« How often do you need to travel for your
work?

« Can you describe your travel routine?
(current/ past / post-pandemic(imagine))

» Can you describe the travel you would
make other than your travel routine?

« How often do you travel to work/family/
friends/supermarket/other locations?

«  What means of transportation would you
use for travel?

» What aspects are important to you when
making your mobility decision?

» (For people in contemplation stage) What
keeps you from starting to act toward
sustainable travel behaviuor?

» (For people in preparation stage) What
keeps you from taking regular actions
toward sustainable travel behaviour?

View on sustainable mobility

* What does sustainability mean to you?

» What does sustainable mobility mean to
you?

» What motivate you to become more
sustainable in the mobility aspect?

« Humans are collective species, we are
part of our family, part of our society,
part of the earth. How does this feeling
of collectiveness influence your mobility
decision?

« Does the feeling of collectiveness make
you want to do good/contribute to this this
bigger whole? Why and why not?

«  What If you need to travel from A to B, and
someone introduce you with a trial trip (for
example: a sustainable way of traveling
from A to B), would you be interested in it?
Would you try it? Why? And why not?

Interaction between users and the
mobility trackers

Do you have experience on using trackers
(for example, applications, smart watch, etc.)
to track your travel data (for example, time,
duration, location, km, environmental impact,
means of transportations etc.)?

If Yes:

« What is it? How was the experience? What
kind of information you can get from the
travel data?

* What is your motivation to start using this
tracker?

«  What is your expectation for this tracker?
What insights or tips you would like to get
from the tracker? What do you intend to
see in your travel data?

» What do you do with these data?

«  How would you like to share these travel
data? Why and why not?

* How does knowing your own these
data (travel data) influence your travel
decisions?

«  What if this tracker can provide you with
the environmental impact (for example,
CO2 emissions) of your trip, what do you
think about it? Will it influence your next
mobility decisions? Why and why not?
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If No: First interview results

Descriptive code
The interview results were divided into (What & Why)
different themes according to the research
questions in chapter 2.3. The guideline to help
readers to understand the following interview
results is shown in figure 8.1.

« Have you use NS app, google map, 9292,
or other mobility applications?

« How was the experience? What kind of
information you can get from it?

« What is your expectation for this
application? What insights or tips you
would like to get from it? . Y

- What if the NS/google map/ 9292 can The grammar in the "quotes from the

provide you with the environmental impact participants” might be incorrect because these Process code
(for example, CO2 emissions) of your trip, quotes are expressed in a colloquial way. A—B
how do you think about it? Will it influence
- P,
)r/](o;:?r next mobility decisions? Why and why Emerging
. Question

Quotes from the
participants

Figure 8.1 The guideline to
help readers to understand
the interview results
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Theme

Past
travel
context

Descriptions

Examples

37
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Theme

Current
travel
context

Descriptions

How to support users to think of
the health, sustainability, and the
purpose of the trip?

Examples



Theme

Current
travel
context

Future
travel
context

Descriptions

How to support users within the
transition stage of the travel
routine?

Examples

39
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Theme

Future
travel
context

Descriptions

How to support users to keep using
their bike (or waking) to other
locations after the pandemic end?

Examples




Theme

Needs
and
concerns

Descriptions

How to support users within the
"knowing options" and "comparing
and analyzing" phase?

Examples
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Theme

Needs
and
concerns

142

Descriptions

Examples




Theme

Needs
and
concerns

Descriptions

Examples
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Theme

Needs
and
concerns

144

Descriptions

Examples




Theme

Motivation
to change
travel
behaviour

How to present the
consequences in a effective
and understandable way?

How to let the
users know other
people are
putting effort to
behaving more
sustainably?

How to connect the cute

animal/creatures to

sustainable mobility?

How to support people

to come up with

personal commitment

toward sustainable
mobility?

Descriptions

Examples
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Theme

Motivation
to change
travel
behaviour

View on
Sustainability

146

to let users know

Descriptions

How to define how
much you can get
from the earth? How

what benchmark
they should set?

Examples




Theme

View on
Sustainability

Descriptions

What are smarter and
better way to travel in
sustainable mobility?

Examples

47



Theme

View on
Collectiveness

148

Descriptions

How to let users feel like
they are connected to each
other/ connected to the
sustainable mobility
context?

Examples



Theme

Trial
behaviour

Descriptions

How to inform the user when
there are no restriction for them
to take a more sustainable
mobility decisions?

Examples

149



Theme

motivation
for using
trackers (PI
tools)

150

Descriptions

What more insights people
need?

How to stimulate a positive
feeling though the use of PI

tools?

Examples



Theme

Concerns
for using
trackers
(PI tools)

Descriptions

Ensure their living place is
unknown by the system.

How to make the user feel
that the presented data is
in consistence?

Examples
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Theme

Needs &
Expectation
for using
trackers (PI
tools)

152

Descriptions

How to let the users be
aware of the information

that they might not aware

of or overlook?

Examples




Theme

Acting
according to
the data on
the trackers

(Pl tools)

Descriptions

How to provide a perspective that
would help users to travel more
sustainably?

How to support users to set
the goals that can keep
motivate them to travel
more sustainably?

Examples
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Theme

Sharing
travel data

154

Descriptions

What kind of overview/results
from the tracker are consider
cool and won't cause privacy
concern at the same time?

Examples




Theme

Presenting
environmental
impact on PI
tools

Descriptions

What kind of guidance
do the user want?
What kind of guidance
will support the users
to travel more
sustainably?

How users would like to
see the consequences?

How to present the
consequences in a way
that can resonate with
the users?

How to present the data in a
transparent and objective which
can support the user to make
mobility decisions?

Examples
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Appendix C: Results of the Group Discussions

The reading guide for the group sessions results: Topic : Which concept make you feel curious about your health data and its relationship with

sustainable mobility? why and why not?

Positive Theme Theme Analytical Notes Data

(in keywords) (Interpretation) (What participants said)

Topic : Which concept makes you feel support to make sustainable mobility decisions? why and why not?

Connect health with
Theme Analytical Notes Data sustainable mobility
(in keywords) (Interpretation) (What participants said)
Concept A
What makes users feel Main focus: sustainable
supported in concept A mobility
Concept B

What makes users feel
supported in concept B

Concept C

156



Topic : What do you like about in concept A?

Theme
(in keywords)

Relevant, clear, simple
visualization

Personalized

Humanness

Alternative

On point

Analytical Notes
(Interpretation)

Topic : What do you dislike about in concept A?

Data
(What participants said)

Topic : What do you think is a nice goal to set?

Theme
(in keywords)

Personalized
percentage challenges

Goals that the results
can compare with
others

Analytical Notes Data
(Interpretation)

(What participants said)

Topic : Do you like to receive advice of your trips? What do you think about the advice in concept A?

The alternative option need
to be realistic
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Topic : What do you like about in concept B?

Theme Analytical Notes
(in keywords) (Interpretation)

Close friends

Collective feelings

Competition and
cooperation

Fun and at ease

Data
(What participants said)

Topic : What do you dislike about in concept B?

Theme
(in keywords)

Qualities to make the
group works

Also need individual
challenges

Analytical Notes
(Interpretation)

Data
(What participants said)

Topic : Do you feel comfortable to share your CO2 footprint and the calories you burn via travelling?

Different levels of
privacy concerns




Topic : What do you like about in concept C?

Theme Analytical Notes Data
(Interpretation)

(in keywords) (What participants said)

instant knowledge

Novel

Topic : What do you dislike about in concept C?

Topic : What kind of story would you like to see through the application?

What do you want to gain from the story?

Theme
(in keywords)

scientific
information

Change or upgrade
the avatar

How to present the
information

Analytical Notes
(Interpretation)

Data
(What participants said)
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Appendix D: Feedback/Answers from the Online Discussion Group

The Log of the Online Discussion Group

Date

03-06-2021

03-06-2021

23-06-2021

160

Participant

P3

P3

P3

Description

Feedback about Thrivey's possibility

P3 considered it would be nice if Thrivey
app can provide suggestion for weather,
location, and sustainable options.

Reply about the usage of 9292 (A route
planning application)

P3 stated that 9292 has better
information about the real situation on
the road, and he appreciates this
feature.

Answering the question in chapter 4.3.3

P3 considered writing a post may cost
too much effort. However, he is
interested in reading other's posts and
discussing with other members.

P3 considered sharing and discussing
the travel activities in other application
(other than Thrivey) would cost too
much effort. However, he saw other
people doing it. Therefore, he
considered it might work.

Message

Hey Min, | recently travelled to the north and this thought came up like
before travelling anywhere in NL, | use 2 or 3 apps 1. To check weather 2.
Google maps to check the location and all 3. 9292 To plan with the public
transport What if Thrivey does all this for me with the suggestion of the
sustainable option? Would be nice | think. | don't know how much this helps
but thought of sharing with you.

Google map doesn't always have the status updates. For example, there is
construction work so this route of tram is changed, and 9292 has those
warnings.

1) I don't see myself putting efforts and writing a post of my sustainable
travel choice But yes | would surely read someone's post out of curiosity

2) Yes a discussion area is a nice option. | am already intrigued into knowing
the reply from Luna for the question asked in the sample image

3) | again don't see myself taking those efforts but yes | know many of my
friends that share such things on social media and | can see that happening
in this case as well.

Replies from the researcher (Min)

Hi P3, Yes, indeed it helps! Thank you for
sharing! | am curious, since you can plan the
public transport in google map, why do you
want to use 92927 Is the planning function
more convenient for you in 9292?

| see! | agree with it! 9292 has better
information about the real situation on the
road. About the idea of combining weather
and route planning function in Thrivey is
awesome! | had discussed this with
Maarten (comapny mentor & the owner of
Thrivey), however, it is not feasible for
Thrivey now, because currently Thrivey
wants to go for the direction of a mobility
tracker, instead of a route planning app.
Thank you very much!

Hi P3, Thank you very much for your reply!
It is very valuable for me! It is nice to know
your view on this topic, thank you!



The Log of the Online Discussion Group

Date

23-06-2021

25-06-2021

Participant

P1

P7

Description

Answering the question in chapter 4.3.3

P1 considered the "support system" is
useful.

P1 considered it would be better to
have the discussion within the Thrivey
app. However, he saw other people
sharing and discussing similar topic in
other platforms as well. Therefore, she
considered it might work.

Answering the question in chapter 4.3.3

P7 considered reading others' posts
would make her feel supported and
inspired. However, she considered

writing a post may cost too much effort.

Also, she would feel supported if other
members positively to her contribution.

P7 preferred to have the discussion
within the Thrivey app.

Message

1) Yes | would feel supported and inspired by reading other member’s
experience, | think it's a nice and useful option!

2) I think the discussion area is a good idea. It's nice to know what other
people think and interesting discussions may be created

3) Personally | would prefer to leave the discussion in the same app, but | see
other people sharing the experience in other platforms as well. So | think it
could work!

1) Yes | would feel supported and inspired by the messages of others. |
wouldn't be sure if | would take the time to write post often.

2) | think so, mostly if people respond positively to my contribution. | also
like the discussion going on the comments. Interesting interaction!

3) I would not be tempted to take the discussion elsewhere. | would like to
be able to discuss in the app directly! Hope my answers are useful! If you
have any additional questions please let me know.

Replies from the researcher (Min)

Hi P1, Thank you very much for your
feedback! It is very valuable for me! Itis
nice to know your view on this topic, thank
you!

Hi P7, Thank you very much for your

answers! It is of course useful for me! Good

to know that you and P3 has the similar
thoughts on the effort of writing a post.
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Appendix E:

(Final design evaluation) Interview Questions & Results

Interview questions for the
final design evaluation

» Overall, how do you feel after experiencing
the design?

« The main features of this design are the
community, the group and individual
challenges, the informed infographics, and
the personalized advice. What features
make you feel support toward making a
sustainable mobility decision? Why and
why not?

« Do you feel curious about how many
calories you can burn by different means of
travelling (walk, bike, driving, taking public
transport, etc.)? Why and why not?

« If you see this (the "news area” in the
insight tab), would you click on it to see
more information? What do you feel about
this "news area"?

« How do you feel about the infographics
in the insight tab? Do these infographics
provide you with a better understanding of
your travel behaviour? Why and why not?
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How do you feel about the community
feature (including the group challenges,
divide goals’ function, the “support each
other” function, and the discussion area)?
Does the community feature provide

you with a better understanding of other
people’s travel behaviour? Why and why
not?

What obstacle did you face when
interacting with the design prototype?
Any final thoughts you would like to share?

Interview results of the final
design evaluation

The interview results were divided into
different themes according to the research
questions in chapter 6.1.

The grammar in the “quotes from the
participants” might be incorrect because these
quotes are expressed in a colloquial way.



Theme

Provide
Support

Descriptions

Participants felt supported by different features in
the final design:

1) P1 feels supported by the community feature,
and group & individual challenges.

2) P2 feels supported by the personalized advice
and the infographic.

3) P3 feels supported by the individual challenges.
4) P4 feels supported by the progress of the group
challenges, seeing what other member are doing.
5) P5 feels supported by the personalized advice.
6) P6 feels supported by knowing the progress of
the group challenges.

Examples

"I think the main few features that would support me are the community and the group and the individual challenges. Because | think those were very clear in how | can
compare to the rest or how | can compare to my own ambitions. So from those | could get useful insights in what | should do to improve. And then the informed
infographics were useful, but | just had to look at them a bi t longer to understand what they were saying. And | would like it if they would give me direct advice on how |
could improve." (P1)

"For the personal advice, | think it's really nice, if it makes sense." (P1)

"For example, if some trips happen more often. Then, the design can give advice and those trips would be very useful. For example, in the case of the heavy luggage, if the
design can suggest me with another option in which | can carry the heavy luggage, that would be nice." (P1)

"For me, the overview of the co2 and the type of advice. Well, | think it's nice that you compare, for example, the car and the bicycle, and you have information about how
kilograms of CO2 you're meeting or not, and how many calories you're burning or not. So | think the last one (personalized advice), I think it really supports me towards that
(sustainable mobility decisions). It's also easy to understand, like, right away." (P2)

"I'm self motivated, and I'm not part of any group. So at the moment, I'm most interested in my individual challenges. The app can help me keep track of my routes and help
me to reach those goals." (P3)

"During corona time (COVID-19 pandemic) | made an individual challenge to walk at least 10,000 steps a day. And that's about 8 kilometers. And | have a meter on my
telephone so | can see how many steps | did. And then, | found out that (10,000 steps / 8 km) is quite easy to to do. So | | improved my challenge from 10,000 steps to at least
10 kilometers a day. Those are the insights the application gave me and drove me to increase the challenge. | think that could be the same for the Thrivey." (P3)

"I like this particular image (the progress of the group challenges) where you have a lot of bar charts of each individual member in the group and how they are doing in
terms of their progress. | think that was the most interesting graph that | found and also very motivated and fun to see how we are all doing in terms of the group goals. And
doing it was like playing a game together towards a sustainable goal." (P4)

"The thing on the right side with a green background (the personalized advice), like seeing what it was by car and seeing what it was by bike, | think that's one of the most
important one. That would help me make sustainable decisions. What | would even like to see is, for example, the traffic." (P5)

"It's good to see how your weekly results are and what you have to do in the last week or days of the month to to reach your goal. and oh it's with the whole group, I think it
will motivate a lot." (P6)

163



164

Theme

Activate
Curiosity

Descriptions

Personalized advice:

1) It can trigger users' curiosity.

2) The calories information makes users feel
motivated.

3) It can help users to make mobility decisions.
4) Some users care more about the sustainable
aspect than the personal health aspect.

Personalized advice:

1) P5 considered it is weird to have calories burned
while driving.

2) The application should enable users to
understand the meaning of the CO2 and the
calories.

Examples

"Yeah, it was interesting to me that you burn 12 calories when you're sitting in car (while driving), that's fun. But then, if you go by bike it's (the calories) way, way more. It's
like, more than 10 times. And, and the difference between the CO2 is also large. | would be more motivated by the calories because that's more clear to me what they
mean." (P1)

"Yes, | would be curious, because it's (the information of the calories) like an extra motivation to choose one way or another to travel. But | think the CO2 emission is more
important. Because it's (for P2 to use the app) not really about the calories. It's more about how sustainable I'm traveling." (P2)

"Yes, of course. | want to stay healthy and this is part of it. | don't want to gain "COVID kilos" (add weight during the COVID-19 pandemic), that's one of the reasons | started
walking." (P3)

"I'm very curious. Because |, | have too much kilos. So it's good, it's good to know what what the difference is. (the difference calories that can be burned by difference means
of transport)" (P6)

"You see the calories and it helps motivate me to choose the way of transport. | think we don't realize it. (the difference calories that can be burned by difference means of
transport) So, this will help." (P6)

"yeah, that would be quite good, because, well, keep in mind the discussion we had earlier on about calories you burn in a car." (P5)

"I don't feel so relevant to me because seeing like 12 calories of 140 calories, | don't really feel related to the number itself. | think my preference on mobility would be more
on other factors then the calories burned. And | don't really know like, what 40 calorie means." (P4)



Theme Descriptions Examples

"The one (infographic) with the green, yellow, and pink is very clear. So that helps to understand what the graphs are saying. And then for the blue one (infographic), the
The difference between the colors of blue is less clear. But still, it's clear enough. Also, | would like to see the amount of time used on different means of transports." (P1)

Informed infographic:

understanding 1) Clear, nice S _ .
2) First time user might need to take more time "In the beginning is hard to read. But over time, | would get more information out of these graphs, because | can compare them and | have more knowledge on how to read
. L B Lo them." (P1
of oneself However, they will gain insight from it over time. S
3) Help users to have a better understanding of
themselves "I think for me, they're clear. So yeah, it's | think it's nice. It enable you to know how you behave in the last period, and you're, like, it's okay, | just have to, you know, correct

4) the overview of the categories is a nice my behavior." (P2)

surprised. It helps users to know their travel
behaviour better and support them to make next

mobility decisions | think the overviews are clear." (P3)

"Yeah, it was nice surprised about the overview where you can see the reasons why you use the car. So when you have a look at at one travel, it's okay to use the car. But
when you have an overview, and you see what you have done in a month. And you see that you had 50 travels and you use just one time the bicycle. And you see what what
the reasons are, like the weather or go with other people with a car. And | think you realized: okay, | do something wrong. Because | have my my goals to take more bicycle,

then go by car. So | think it helps. | think you're more straight to yourself because of this." (P6)

"Overview helps to see what your behavior is and what your travels are. And help you to make it in a decision." (P6)

"Yeah, of course, it does (help you to have a better understanding of yourself). Because it gives you insight on what you are doing. And you could you can see where you
could improve." (P3)

"| personally like the graph that shows the proposition of sustainable versus unsustainable as well as regular journeys. And that's a very basic general overview of how | am
doing. Perhaps if the graph would be in a scale of months, it would be more useful for me. Because | was not so interested in my progress per day, but for a longer period,
and | would check once in a while. " (P4)

Informed infographic "I think it would be more interesting to see how many times you took, for instance, suitable traffic or a suitable travelling method. And then without the judging." (P5)

1) Present the information without the judging.

2) Should compare the data with user's previous
travel behaviour.

3) The "unsustainable journeys" label make P5 feel
offended.

4) Visual suggestion: the bar chart can present the
bars next to each other, not stack on each other.

"l think it's really important to compare it (the infographics) to other weeks. And let me judge if it's okay, or not. In those same way of the screen time. So when | get a
message, like, you have a 30% increase in using car for the same rides that you made for a different period. If | get that message, it's like yeah, yeah, | should not do that |
should take my bike more." (P5)

"let me judge for myself, because I'm the only one who can judge why | did what | did." (P5)

"I think it would be would be easier for me to understand if for they are next to each other or stick slightly next to each other." (P3)
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understanding
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Theme

The

of others

Descriptions

Community feature:

1) motivated users to become more sustainable in
the mobility aspect. Because they can seeing other
member are also doing their best.

2) It provide a better understanding of other people
travel behavior.

3) Itis considered interesting / attractive / fun (like
playing a game)

Community feature:

1) too complex

2) Less competitive

3) Need to take time to understand it

Examples

" | liked the fact that in the divide goals function, people could say, like, | need more challenges next week or next month, can we arrange something? And, it's like a shared
effort. If you do it together, you can sort of balance out. It motivates you more because you're doing it together." (P1)

"I like the graph where you saw everyone's goal, and then if they were reaching it or not. And then, it was fun to me that there was this gay (Sam) who has a goal of 25 (kg of
C02) and he had only an emit 2 (kg of CO2). That would be a reason for me to get in touch with him and ask him to adjust his goal." (P1)

"It will definitely give you a better understanding of other people behavior, also, like, which kind of behavior they take and what the matters to them. | think it's a great
feature for that." (P2)

"I think indeed, it it's very interesting and attractive feature of this app. In my opinion, it's very fun. | can imagine that doing this with a group of friends, and achieving a goal
together, defined goal together, this will be very fun. Also, learning and seeing how others are doing. It's also just interesting. Like playing a game together." (P4)

"If | see that the other people are also doing their best to reach these goals, | will be a stimulus to do the same. And in the task you gave (task 3). Nina adjust her goal and do
more for the group to reach the group goal. And this is good." (P3)

"Maybe you can add something to let the individual members of this compete to each other. Maybe you can add something like "the most contributing member" or
somebody who in percentage contributes the most to the to the group challenge" (P3)

"Yeah, | do like these monthly challenges and weekly challenges. | think that it needs a lot of designing still. Well, | got lost in the wireframe. So that was clear. But also like, |
think it's too complex right now. Simply because | think this is a rather easy feature from a user perspective. | actually think it's the function that's too complex." (P5)

"But | think it takes more time, you had to use it a few days to know what it means. | think it's all the possibilities are in there. And it takes a little time to, to know how it
works what it mean. But just a little." (P6)

"I think it will take time within this group to let that (divide goals function) work. Because you have to be able to forecast your own travel for a certain periods. And to be able
to know what this means in your co2 footprint. So | think, this would work better if maybe you are in this group for half a year or something." (P3)



Theme

The
understanding
of the
surrounding

Descriptions

News area:

1) It can trigger users' curiosity.

2) The burry visual is considered appropriate.
3) It can increase the user engagement.

4) It is considered interesting to the users.

News area:
1) News need to be novel
2) P5 considered most news related to

sustainability are sad, and he prefers positive news.

3) News need to be tailored to the users.
4) The news should be free to the users.

Examples

"The sentence that stayed there (on the design prototype) is already interesting to me, like why did a generation ago more children walk to school? | want to know why. Why
is this happening? It makes me curious to check what's behind it?" (P1)

"I liked the fact that you see this news thing (news area) but it's not very in to your face. So if you came to the insight tab, just to check your own traveling, you can scroll by it
very easily. It doesn't bother you. " (P1)

"I think it's very interesting to have it and | will definitely click on it. Maybe depends on the information that is displayed. And sometimes you just want to open the app to
see what news comes out, you know, it just triggers you to use the app more. Yeah, like, you know, when | have this long train trips, and instead of scrolling social media, |
would just use this and get informed. | will do it personally, | would open the app to see what's news is there." (P2)

"l wasn't really aware of this feature. But now that you are introducing it, it looks very interesting. | will definitely break into to see a read more about it." (P4)

"it's hard to find good facts that aren't actually already out there. Because reading this one made me think like, nah, sad. and nothing more. Yeah, it's more blah, blah, that
are already heard. So I'm not really the the audience for this one." (P5)

"If it's (the news in the news area) about sustainability, or about people not moving anymore (walking or biking less). It's just sad. But we all know it's true." (P5)

"Yeah, so what did we achieve? | would like that more. Than these negative messages (sustainable news), because, you know, they're all around and we know it's a problem,
and we should do something about it. And we don't (do something about it)." (P5)

"Not on this particular example (the example news in the news area). Because that is, for me, that is common knowledge that nowadays people bring their children by car to
school, and they don't work anymore. So this is not a good example." (P3)

"Yeah, normally it makes me curious when | see a news line. Well, it depends on what the news is. It is better to connect to travel, to calories, to CO2, to health." (P6)

"British children's are interesting. And if it's from me, it was tailored to like Dutch children or European children would even be more interesting." (P1)

"And | would hope that the article or the information was for free. If it was free, | would like click every time | see an interesting sentence. " (P1)
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Theme Descriptions Examples

Usa blllty P1, P2, P5 considered the design prototype is If the app would give me more suggestions on how to improve, that would help me. But other than that, | don't think | faced that many obstacles. Just quite clear, and

. ; e
"clear". Also, P1 prefers to have more suggestion on evenything | needed is there. " (P1)

how to improve her travel behaviour.

"Don't feel challenges. It's pretty clear. Overall, | know where to click." (P2)

"I think it's quite clear." (P5)

"Add a scrollable progress bar on the right side would help." (P3
|ssues: scl progress bar e right si o] p." (P3)

1) Need a scrollable bar next to the screen.
2) Some infographics are confusing to the users.

3) Some texts are too small "the scroll bar thing. It would help because many of the pages are very long, and if there's no scroll bar present, then | might have missed some of the contents." (P4)

"You should stay below that line (the line on the graph), | think, although it makes me think that | should reach that line. But | think | should stay under the line." (P5)

"Because not some people have a very large screen and some people have a smaller screen. So it's good when you design the application to make it readable for everyone."
(P6)
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Theme

User
Experience

Descriptions

The design prototype was perceived as a “clear
design”. It enables users to feel calm and have no
stress when interacting with the application.
Additionally, participants enjoyed and appreciated
the visual style of the prototype, they considered
this is an improvement of the current application.
With the clear visuals and design the prototype is
able to provide users with insights into their travel
behaviour which, as a result, support, motivate
and inspire them to make sustainable mobility
decisions.

P4 even said she would like to use this new
version (the design prototype).

P5 considered the main goal of Thrivey app is to
help users with kilometre reimbursement.
Therefore, he suggest to intertwine the
sustainability aspect with the kilometre
reimbursement.

P3 considered the design prototype only focused
on cars and bikes. More information about the
public transport is required.

P3 considered the app should not only focused on
improving the health of the users, but also the
health of the earth.

Examples

"I think | feel calm. Because | don't feel stressed. Everything in design was really clear. So | don't feel stress or frustration. So that's good. | felt that my use of the app was
enjoyable. And | think it was due to the fact that the prototype was really clear, | knew where | could click. And | wasn't afraid to just click on stuff and see what happens
because | wasn't afraid that something would go really wrong. And then when | would open certain depths, everything that was in there would make sense for it to be
there. And then some of the graphs, of course, | had to look a bit more into depth to see what they would mean. But overall, it made sense of what was in all the different
subsections. So | feel happy. | think it's really clear. And | know what to do. And it looks very nice. | enjoyed how it looked visually." (P1)

"It's very connected, it tells you your progress and what can you do next. It's about like being sustainable while traveling, so it's very interesting. | feel like being guided
through my new behavior. Because it you keep track of what you're doing. So you have control of the situation. And then you are also inspired to do more to improve (one's
travel behaviour)." (P2)

"I think it's a nice app. It's like, | never saw something like that before. | mean, it's saw like a lot of apps that tracks your performance on other contexts. But this about the
sustainable behavior. | think it's very interesting. And oh, | will use it actually." (P2)

"I think it's a nice modern design and way to track my movements and to maybe to help me to reach this goal. if you want to say you want to be 10% more sustainable, then
it is a way to track that." (P3)

"The testing (final design evaluation session) was very interactive. The prototyping process was very clear. And then in general, | think it was quite fun to use the app. And |
did feel motivated after testing. And | wanted to use this app. This new release version of the app. To be honest, | wasn't really using the current Thrivey app. But the new
design just looks nice and with nice usability. And the charts provide lots of things." (P4)

"Not that | can think of at the moment, | think this prototype, you've done a great job. Very nice." (P4)

"Yeah, | like the design, it's an improvement to what it was, or what it is. " (P5)

"Yeah, it's it's a great design because it's it's easy to use. Most things are good on the screen so you can swipe down or left right and find your way. And it's green. It's of
course a good color for sustainable journeys." (P6)

"From my perspective, the main goal is to track your kilometers. And the sustainable part should intertwine with it. Because | think that one of the unique selling points of
this product is the sustainability. But it's not the main goal of your end user." (P5)

"The prototype was about cars and bikes and it was not about public transport." (P3)

"There are two things you can be more sustainable, one is for the better health of the earth and second is for a better health of yourself. And | would like to have more
emphasis on the first parts." (P3)
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