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Executive summary

How can public transport go beyond moving people from A to B, and
instead be something that actively fosters human wellbeing? That question
is leading as this thesis explores and addresses the challenges of mobility
and accessibility in Noord-Holland Noord, a non-urban area of the
province of Noord-Holland, the Netherlands, where public transport often
fails to meet the needs of the travellers and residents there.

This project, conducted in collaboration with Provincie Noord-Holland,
envisions a design for a 2040 regional public transport system that
prioritizes traveller wellbeing over operational efficiency.

The project follows a design process rooted in the Vision in Product Design
method, supplemented by theory of Fundamental Needs and the usage of
user personas, to enable a future oriented but human centered approach
that integrates the needs of the users into a future concept design.

In the initial research, literature review, observational studies and user
interviews were used to gain a baseline understanding of the context and
users. Findings revealed a lack of accessibility and user satisfaction, as
well as a risk for social isolation and car dependency.

Using these insights, a current day worldview was sketched, supported by
five user personas, which could be used in combination with a trend and
development analysis to develop future scenarios with user profiles. These
scenarios highlight risks of over-optimization and social isolation in and
outside of public transport. They also propose an alternative, more
desirable vision instead, one of social vibrancy and a community oriented

public transport system. A mission was then formulated to design an
intervention to encourages travellers to reach out and connect with the
people and the world around them, and to realize the desired vision.

Through various steps of ideation, development and iteration, the 2040
concept, Sociaal-waardig OV, is designed, a reimagined public transport
system which transforms public transport into a socially enriching
experience. The proposed system is built on three core elements:
1. Empowered Hosts: Bus drivers evolve into community hosts, fostering
positive interactions and creating welcoming social environments.
2. Inviting Spaces: Creating dynamic (buses), static (hubs), and digital
spaces that evoke warmth, inclusivity, and connectivity.
3. Seamless Supporting Network: Background technologies handle
logistics like payments and scheduling, allowing travellers and hosts to
focus on meaningful social interactions.

Validation through discussions with experts highlighted the system's
alignment with regional goals of Provincie Noord-Holland towards social
connectivity and accessibility.

Finally, to guide implementation, a roadmap is proposed, providing
guidance towards future steps over three time scale, aligning with three
concession periods (2018 — 2028, 2028 - 2038 and 2038 - 2048)
towards gradually integrating the redesigned system, before scaling,
expanding and evolving the system. Additionally, design guidelines are
given as well to aid in adapting the core ideas of this project into different
contexts and design challenges.
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Glossary

This is an overview of some important concept or abbreviation found in
this thesis.

Community bus
A smaller bus, part of the public transport network, but driven and
organised by voluntary organisations.

DEPEST
A framework to classify research areas, abreviation of Demographic,
Ecological, Political, Economical, Socio-cultural and Technological.

First/last mile
The first of last steps in a journey, typically between a part of a transport
network to the destination.

Fundamental Needs

A theory developed by Pieter Desmet and Steven Fokkinga in 2020 that
proposes 13 fundamental needs that are used to understand and explain
the needs of people.

Hoogwaardig Openbaar Vervoer (HOV)
High-grade public transport focussed on fast, high frequency and
comfortable transport connections.

Noord-Holland Noord

The northernmost area of the province of Noord-Holland, consisting of 17
municipalities.

Openbaar Vervoer (OV)

Public transport.

Provincie Noord-Holland (PNH)

The governing body of the identically name province of Noord-Holland.

Public Transport Accessibility Level (PTAL)
A metric developed by the Borough of Hammersmith and Fulham in 1992,
used to assess the quality and accessibility of public transport.

Vision in Product Design (ViP)

A design methodology developed by Paul Hekkert and Matthijs van Dijk
in 1995, used to design design an underlying vision for a designed
intervention.
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Introduction

| grew up in a small town in the north of Noord-Holland. When | was
young, | would bike to school, to friends, basically everywhere. When |
was old enough, | got my driver’s license, broadening my transport
options, and with it, my world. In this time, | think | could count the amount
of times | took the bus on a single hand.

| am now living in Delft, often taking the bus, trams and my bike
interchangeable. However, when | visit my family | still won't take the bus
there, opting instead to call on my parents for a ride. | have the luxury of
being healthy, and having family members who are willing to give me a
ride. Others might not have that luxury.

Doing a master’s thesis is a requirement, but focussing on the topic of
public transport in the non-urban areas of Noord-Holland was my own
choice, as | had realized the disparity between the mobility options there,
and in the Randstad. | saw an opportunity to try my hand at finding a
solution or remedy, and wanted to take it.

The goal of this project however is not simply to design a first/last-mile
mobility option. Instead, | want to design something that actively aims to
increase the emotional wellbeing of travellers. This project will be done in
collaboration with Provincie Noord-Holland, the governing body of the
identically named province of Noord-Holland.

—— TU Delft | Provincie Noord Holland



Project approach

The structure of this thesis, as well as the process followed throughout this
project are explained here. Additionally, a brief summary of the contents
of all chapters is given for quick navigation.

The design process of this project largely followed that of the ViP (Vision in
Product Design) method (Hekkert, Van Dijk, 2016), which will be explained
in detail in chapter 3, The 2040 Vision. Supplementing this method are
elements of the Fundamental Needs (Desmet & Fokkinga, 2020)
framework, as well as personas. This allows the process to be future
focussed, breaking away from iterative design and current day restrictions,
while also allowing the key insights from the user research to aid in
maintaining a user-focussed in the process.

1. Preliminary research

Literature review Interviews

Observations Visions of

the province

Report outline

Chapter 1 covers the various methods of research utilized to gain insight
into the current users and context of use, as well as the existing future
visions from Provincie Noord-Holland, to define the project goal and
scope. Chapter 2 follows up on these insights, compiling them into the
formats of a narrative and personas to be used in later steps.

Chapter 3 covers an extensive trends and developments analysis to be
used with the VIP method, which can be combined with the contents of
chapter 2 to define the context and the user of 2040. Based on this, a
vision is defined for the goal and interaction of the designed intervention.

2. The 2024 situation 3. The 2040 vision

Vision in Future
Product Design situation

Current Creating a
personas future filter
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In chapter 4, this vision will be used in combination with the 2040
personas to ideate and iterated towards the 2040 concept, Sociaal-
waardig OV. Additionally, a roadmap is proposed for the implementation
of the system.

Finally, chapter 5 gives design guidelines and recommendations for further
steps, before a personal reflection concludes the project.

4. The 2040 concept 5. Concluding

Ideation

Design Reflection
guidelines

Sociaal- Integration
waardig OV roadmap

Recommen-
dations

—— TU Delft | Provincie Noord Holland 8
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1. Preliminar

Introduction

Before a design could be made for a yet unknown far future scenario,
a thorough understanding of the current day scenario must be created.
researching the many facets that contribute to the state of this current
scenario, and identifying the problems at play in the region, the goal a
scope of the project can be defined.

To gain this thorough understanding, different methods of data collecti
were used to not only create a broader understanding of relevant topi
but also to create a deeper understanding of specific factors and elem



1.1 Literature review

To kick off the research phase, a literature review was first conducted.
Here, data was collected through various sources, such as reports,
scientific papers, (news) articles. Additionally, other designers and
experts working at Procincie Noord Holland were consulted to identify
relevant topics to research.

The literature review focused on the three main themes of this project:
public transport, wellbeing, and automotive technology. Below, the
chapter presents the theory used for further defining the scope and goal
of this project. Research that was later used for creating the future filter
can be found in Appendix D.

Regional public transport

The first topic of research revolves around the geographical context.
Research focussed on the area itself, public transport and the quality
thereof and mobility options in the area.

Urbanity

The scope of the project is initially defined as the non-urban areas of
Noord-Holland. However, as this definition is quite broad and
nondescript, it was required to create a definition of non-urban Noord-
Holland that would be used within this project, and with it, a concrete

— 11

definition of what areas of Noord-Holland this further project would focus
on.

To that end, the definition of urbanity as given by the Centraal Bureau voor
de Statestiek (CBS, 2024) is used. This definition uses the average address
density, classifying urbanity as follows:

* Very strongly urban: more than 2500 addresses per km2
1500 to 2500 addresses per km2
1000 to 1500 addresses per km2

500 to 1000 addresses per km2

less than 500 addresses per km?2

Strongly urban:

Moderately urban:

Faintly urban:
¢ Non-urban:

By then cross referencing this definition to the address density per
municipality in Noord Holland (calculated by taking the amount of
addresses per municipality (Allecijfers, 2024) and dividing it by the
surface area per municipality (Wikipedia, 2022)), the urbanity of Noord-
Holland and its municipalities can be determined, as shown in figure 1 on
the right.

Based on the urbanity of the individual municipalities, as well as those of
the administrative regions, the scope of the project can be narrowed to
better suit the definition of non-urban Noord-Holland. Therefore, the
geographical scope of the project is redefined as Noord-Holland Noord.
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Legend
Non-urban

Fairly urban
Moderately urban

Strongly urban

Very strongly urban £ @

Figure 1. Urbanity in Noord-Holland per municipality (left), and per administrative region (right).
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Public transport accessibility

To gain insight into the accessibility of the public transport network in
Noord-Holland, research was done towards the average distance from
home to the nearest public transport stop, both including and excluding
train stations. The findings of which (found in appendices B and C) roughly
aligned with the urbanity of the region, with areas of lower urbanity
requiring farther distances to be travelled to reach the public transport
network.

However, while this method for qualifying the accessibility would work in
theory, it neglected a significant element contributing to the accessibility,
namely frequency of service.

Thus a different method of assessing the quality and accessibility of the
public transport method was sought. To this end, the framework of the PTAL
score, or Public Transport Accessibility Level was referred to.

The PTAL score, originally developed by the London Borough of
Hammersmith and Fulham in 1992, is a method of assessing public
transport that reflects the distance from point of interest to public transport,
the reliability of the services, the number of services available and the
average waiting times.

This metric is adopted and used by Transport for London (TfL, 2018) as a
means to assess public transport service in London, and also been used by
Kennisplatform CROW (CROW, 2023) to assess public transport service
for each municipality in the Netherland. Through revisualisation of the data
acquired from from Kennisplatform CROW, as well as restricting the data
to only include the municipalities in Noord-Holland, the accessibility of
public transport in Noord-Holland can be can be represented in figure 2.

Much like the assessment of accessibility based purely on distance, the
findings align with the urbanity of the region, showcasing how there exists
a relation between the urbanity of the region and the quality of public
transport.

— 13
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Figure 2. PTAL-score in Noord-Holland per municipality (left), and per administrative region (right).
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Concessionaire

The operation of regional public transport is not done by the government
itself, but instead done by a concessionaire, a company that holds official
permission from the government for the right to operate the regional public
transport. This permission lasts for ten years, after which a new
concessionaire is chosen in process where the companies tender for the
concession.

The offers of the companies are evaluated then by the government based
on various factors, including costs, quality of services and network
coverage. The government may also demand specific requirement, such as
the operation of specific lines. After evaluation, the highest scoring
company is given the right for the operation of the regional public
transport in the coming 10 years (Wikipedia, 2024). The current
concessionaire in Noord-Holland Noord is Connexxion, which holds the
right to operate until 2028 (OV in Nederland, 2024).

connexxion 3

Figure 3. Current concessionaire Connexxion.

— 15

The concessionaires create a transport plan that seeks to balance the travel
needs of the region against the costs of operation. As a result of this, bus
lines that operate in areas of low demand could be run less frequently, or
disbanded all together. This explains the lower PTAL score in lower
urbanity areas, as demands are not high enough to justify increased
service.

In cases where the lines are disbanded all together, and thus where there is
no regular bus service, other organisations, often volunteers, to step up to
provide service to the residents and travellers. Within Noord-Holland
Noord, there are eleven volunteer community bus organisations,
maintaining twelve bus lines.

De Drieban
Buurtbusvereniging

Figure 4. Community bus organisation De Drieban.
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Transport options

Within the region of Noord-Holland Noord, the public transport travel

options are quite limited for the travellers. While there is a limited number

or train routes, these routes only connect the larger cities, and the

occasional villages in between, which still leaves the majority of Noord-

Holland Noord unconnected to the larger public transport system.

Instead, the majority of Noord-Holland Noord is connected through the

bus network. Here, Connexxion utilizes several types of busses to execute

their transport plan.

Name

Description

Deployment

Tribus Civitas

VDL MidCity

Electric

VDL Citea LLE-99
Electric
VDL Citea LLE-120

Solaris Urbino IV
18

Solaris Urbino 1Y
18 CNG

— TU Delft |

The Civitas is a small sized (7m)
diesel powered bus

The MidCiry is based on the same
plaform as the Civitas, but electric
rather than diesel

The Citea LLE-99 is a medium
sized (9.9 meters) eleciric bus

The Citea LLE-120 is a medium
sized (12 meters) diesel powered
bus

The Urbino IV 18 is a ariculared
large sized [18m) diesel powered
bus

The Urbino IV 18 CNG isa
hybrid variant of the Urbino IV 18

Provincie Noord Holland

Deployed for the more quier ciry
lines, as well as community lines
Deployed as city service in Hoorn

Deployed for both city lines, as

well as regional lines

Deployed for both city lines, as
well as regional lines

Deployed for regional lines

Deployed on Texel

Figure 5. The Tribus Civitas driven on community bus line 412.

Besides the bus service, smaller services like micro mobilities and shared
mobilities are available near the larger cities and hot spots, while their
presence in the less urban areas are near non-existent.

This limited array of options, combined with the lacking coverage of the
public transport network itself breeds car dependency amongst residents.
A report published by the Kennisinstituut voor Mobiliteitsbeleid (KiM,
2022) indicates that Dutch residents in non-urban areas feel increasingly
dependant on cars, with 47% strongly agreeing with that sentiment.

Adding to this, one in three residents feel that car ownership isn't a choice,
but a necessity. This issue compounds with the fact that in many regions in
the Netherlands, (public) facilities are disappearing, leading to an

increase in the minimum distance needed to travel to reach these facilities.
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Wellbeing

The second topic of research explores wellbeing in the context of public
transport, and introduces a framework which helps to identify and design
for wellbeing later in the project.

Relevance of traveller wellbeing

In recent times, increasingly more consideration is given to the wellbeing of
the traveller, both during, and outside of travelling time (Delbosc, 2012).
Research shows that travelling influences not only momentary emotional
wellbeing, but that is also has direct and indirect effects on overall life
satisfaction (Friman et al., 2017). Additionally, further research then shows
that these effect are not limited to the time spent travelling, but extend
beyond that, both prior to, and after travelling (Liu et al., 2022)(Chatterjee
et al.,, 2020).

Furthermore, research also indicates that overall travel wellbeing is more
important than travel satisfaction alone in travel choice behaviour (Wang,
2022), which suggests opportunities in placing wellbeing as central
element in the design process.

These factors highlight the importance of designing for traveller wellbeing,
and that this design should not be isolated to a single step of the journey,
but extend beyond it as much as feasible, and aim to create positive
lasting effects.

e V4

13 Fundamental Psychological Needs

Since wellbeing is a broad topic, with many interpretations and
frameworks to identify it by, one of these frameworks had to be selected to
be used within this project. For this, the methodology of the 13
Fundamental Psychological Needs (Desmet & Fokkinga, 2020) was
chosen for its bridging of design and psychology theory, and for my
previous experience in working with the framework.

This methodology proposes that every human, regardless of lifestyle, age
or culture, has the same 13 fundamental needs, and that fulfilling these
needs lead to physical or mental wellbeing. It also notes that neglecting
these needs will have an adverse effect on wellbeing, and that
compensating for one fundamental needs with another not being an
option.

Through the use of this framework in the context of this project, we can
better identify the needs of the users, and in the design phase, purposely
steer the design towards the satisfaction of these needs, as well as
attributing meaning to the design and its interactions.

Master Thesis Report | Dani Boon =——



Autonomy Beauty
Being the cause of your actions and feeling Feeling that the world is a place of
that you can do things your way. elegance, coherence and harmony.
Rather than feeling as though external conditions Rather than feeling that the world is
and other people defermine your actions. disharmonious, unappealing or ugly.

Fitness Impact
Having and using a body that is strong, Seeing that you actions or ideas have an impact
healthy and full of energy. on the world and contribute to something.
Rather than having a body that Rather than seeing that you have no influence
feels ill, weak or listless. and do not contribute to anything.

Comfort Community Competence

Having an easy, simple Being part of and accepted by a social group Having control over your environment and being
and relaxing life. or entity that is important to you. able to exercise your skills to master challenges.
Rather than experiencing strain, Rather than feeling you do not belong anywhere Rather than feeling that you are incompetent
difficulty or overstimulation. and have no social structure to rely on. or ineffective

Morality Purpose Recognition
Feeling that the world is a moral place and being able Having a clear sense of what makes your Getting appreciation for what you do
to actin line with your personal values. life meaningful and valuable. and respect for who you are.
Rather than feeling that the world is immoral and Instead of lacking direction, significance Rather than disrespected, underappreciated
your actions conflict with your values. or meaning in your life. or ignored.

Relatedness Security Stimulation
Having warm, mutual, trusting relationships Feeling that your conditions and environment Being lly and physically stimulated by
with people who you care about. keep you safe from harm and threats. novel, varied and relevant impulses and stimuli.
Rather than feeling isolated or unable fo Rather than feeling that the world is dangerous, Rather than feeling bored,
make personal connections. risky or a place of uncertainty. indifferent or apathetic.

Figure 6. 13 Fundamental Psychological Needs typology (Desmet & Fokkinga, 2020).
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1.2 Observations

To gain a better understanding of the users and their behaviours within
the context, two observational studies were conducted. These studies
allowed for the capture of key interactions within the real context without
intervention or prompting the travellers, and thus allowed traveller to
exhibit natural behaviour.

Plan

For the observational studies, two bus lines and their direct surroundings
were selected in Noord-Holland Noord, these being line 416 driving

between Schagen and Kreileroord, and line 412 driving between Hoorn
and Bovenkarspel. Both studies were conducted over the span of a day.

In these studies, observations were focussed on a few areas. The first being
the travellers themselves, and their behaviours in and around the bus and
bus stops. The second being the buses and bus stops themselves. The final
point of focus were the interactions amongst the travellers, and between
the travellers and the buses, the bus drivers and the bus stops.

Finally, care was taken to interact with, or otherwise prompt the travellers
that the behaviour observed would be as natural as possible.

Findings

During the observational studies, several interesting and valuable insights
were gathered. These, along with various pictures taken during the
observational study, are detailed below.

Social drivers

Besides the obvious role of driving the bus, it quickly became apparent that
the bus drivers also fulfilled a very social role. Greeting passengers and
passerby’s and making small talk was a common occurrence. Furthermore,
on one instance mistook a greeting from a passerby as them hailing the
bus, and stopped. This ended up being a miscommunication, but a laugh
was had, and the bus took off again.

As the driver is a member of the community who volunteers to drive the
bus, their desire to help the residents shows through, for example when
stopping outside of a regular stop to pick up a traveller.

—_ 19
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The stops, shelters and stations Part of a larger journey

The quality and quantity of bus stops varied greatly, with some stops More often than not, the journeys are taken as a single step in a larger
clearly receiving more resources than others. The majority of the stops journey, rather than a standalone journey. However, due to the limited
along bus lines 416 and 412 only had a pole signalling the bus stops, with service with buses only driving the lines once per hour, it can be a

only a handful actually having a shelter with place to sit. These shelters considerable challenge to align the bus with further steps in the journey,
were naturally concentrated on the hotspot along the bus lines, with the leading to long wait times, sometimes devoid of even the simpler comforts
stops in the truly rural areas sometimes not even having a paved platform. like shelter and seating.

Figure 8. Bus stop at train station Anna Paulowna, where the time to wait for the

Figure 7. Bus stops shelters and stations along line 412. . .
9v vs sfop ’ gh bus was more than thirty minutes.

—— TU Delft | Provincie Noord Holland 20



Cosy or lonely

Due to the smaller size and capacity of the community bus, as well as the
fact that it is driven by a voluntary community member, there is big
opportunity to create a warm and more intimate experience. However, the
bus itself is almost industrial and clinical, and not stimulating for cosy
conversations.

Adding to this sentiment is the positioning of the seating in the bus, with a
wall creating a physical barrier between the driver and passengers, and
the tall passenger seats creating isolating bubbles for the passengers.
Combine these different elements that are making communication more
difficult, and this cozy and intimate bus can start feeling incredibly lonely
and cold. Especially when there are no other passengers, which tends to
happen often due to the low demand.

Figure 9. Interior of the community bus, devoid of passengers
and with the driver blocked off by a physical barrier.

—_— 21

(No) incentive to take the bus

In general, with the limited reach of the bus, the infrequency of the rides,
the hard to align schedules and the lonely experience, there are a lot of
factors dissuading the passengers from taking the bus, and instead
encourage the use of alternative modes of transport where possible.

Figure 10. Dirty information sign,

only cleaned when necessary.

Master Thesis Report | Dani Boon =——



1.3 Interviews

To gain a deeper understanding of the travellers themselves, as well as
their behaviours, their needs and potential struggles, in depth interviews
were conducted. These interviews helped in more clearly identifying the
underlying motivations of the travellers.

Plan

For the interviews, six participants of three different demographic groups
(student, working, retired) were sourced. These demographic groups were
based on the travellers observed in the observational studies. Besides the
demographic groups, the participants were also selected on the fact that

they lived and travelled, either by public or personal transport, in Noord-
Holland Noord.

The interviews took between 30 and 60 minutes, and featured open
questions to allow for more insightful answers, as well as follow up
questions. There was a protocol that was followed, yet the interviews were
allowed to deflect from this protocol to allow for a more natural
conversation to arise.

The interview was roughly divided in six sections, starting with an
introduction, followed up by questions related to the participants’
backgrounds. Then, questions were asked related to the participants’ travel
behaviours and motivations, before their perceptions of public transport
were asked. Finally, the participants were asked about their struggles and
challenges regarding travelling.

Participant Occupation Place of residence ~ Reason fo travel
Participant 1 Student Alkmaar School in Alkmaar,
visiting friends living
close
Participant 2 Student Tuitjienhorn School in Alkmaar,
visiting friends living
close
Participant 3 Working Grootebroek Work in Amstelveen,

Visiting family and
friends living close
Participant 4 Working Hoogkarspel Work in Anna

Paulowna, visiting
friends living close

Farticipant 5 Retired Alkmaar City trips, visifing family
living further away
Farticipant 6 Retired Alkmaar City trips, visifing family

living further away

Findings

Like the observational studies, the interview generated additional
interesting insights, highlighted below. Additionally, some quotes of the
interviewees are shown as well.

Freedom or comfort and security?

One of the topics that came up across all participants was the
consideration that had to be made for each journey. Public transport could
provide more comfort, convenience and security than personal transport,
but for this some freedom would have to be sacrificed, making the choice
not as easy to make. There also isn’t a guarantee that it will be more
comfortable and convenient, as full buses and trains during rush hour
quickly diminish the value gained by traveling by public transport.

—— TU Delft | Provincie Noord Holland
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Efficiency is (not) everything No consideration needed
It is clear that efficiency is valued amongst travellers, yet not for the same Through the interviews, it became clear that while in some situations the
reasons. The working participant noted that they valued the opportunity to choice between personal and public transport wasn't easy to make, there
work while in transit, rather than spending that time simply travelling. The were several situations were either option was not even a consideration.
students valued efficiency in not ‘wasting’ their time. On the other hand, the For the retired participants, this was when visiting relatives, something that
retired participants noted that efficiency was less import if the journey was in their eyes could not be done with public transport, while the students
pleasant and comfortable. noted that with heavy rainfall taking the bus was a no-brainer.
“| sometimes feel like | have no
“| can just take a seat in the train choice but to take the car. Well |
el b e o 6l herdle ? do, but it’s not a reasonable

- Participant 5 choice to do otherwise.”

- Participant 3

- 23 Master Thesis Report | Dani Boon =——



The experience of efficiency Trusting the system

In a less connected region, regional public transport may operate based A final point of note that came up in all interviews was the trustworthiness
on a central hub, often located in the biggest city. This could mean that to of the system. A bus or a train getting cancelled might only be a slight

get to the next town over, a significant detour was required first, which inconvenience for the retired participants who travel for pleasure, but for
several participants noted to find weird and unpleasant. However, one the student it might mean missing a class, and the working participant may
participant countered this point by noting that taking the bus, even if not no longer be able to work due to the overfilled bus or train. It is also

faster than taking the bike, feels quicker and more efficient. considered common knowledge to never take the last scheduled bus, since

the risk of not getting home is too high. While the chance for this
happening is low, the risk makes it hard for the travellers to fully trust the

“It's very remarkable that you
system.

can get to every part of the
Hague with bus or tram, and in

Noord-Holland you can’t even

get from village to village “Public transport here leaves a

S e fusiis meiting lot to be desired to put it kindly,

- Participant 2 and its deeply saddening for
certain municipalities.”

- Participant 4
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1.4 Visions of the province

Provincie Noord-Holland (PNH) has defined various visions regarding
the direction and strategy for the future of Noord-Holland. These visions
provide guidance towards the goals of PNH in a general sense, but also
more specific to Noord-Holland Noord, and to public transport and
mobility within the province.

Visions

Provincie Noord-Holland regularly publishes documents which highlight its
vision on the areq, and its future. Here, three of those documents, and their
relevance to this project are summarised.

Omgevingsvisie NH50

The omgevingsvisie details how PNH seeks to balance economic growth
with creating a safe and healthy living environment. It aims to pursue this
objective through various ecological efforts, with the transition being
guided by innovation and sustainable development, aiming to ensure
mobility that is healthy, efficient, effective, and inclusive.

Hubstrategie provincie Noord-Holland

The hubstrategie describes how PNH aims to protect the vitality and
livability of the villages and cities in the province through efforts towards
fostering accessible and sustainable transport, fighting congestion and
transport poverty, and offering sustainable mobility alternatives.

Ontwikkelperspectief OV Noord-Holland Noord

The ontwikkelperspectief details how PNH intends to ensure that the region
remains accessible and inclusive to all through enhancement and
optimization of the public transport network. It also acknowledges and is
proud of the value and strength of the communities, and its willingness to
support one another, and wants to keep fostering these communities.

Summarized vision of the province

The visions of the province outline how Provincie Noord-Holland strives to
keep the region safe, healthy, accessible and inclusive by ensuring
effective, efficient, sustainable and innovative mobility for all. In this, it
seeks to protect and enhance the vitality and liveability of the region, as
well as fostering strong and connected communities.

— 25
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1.5 Conclusions

To conclude the preliminary research, the identified problem is stated
once more, and with it, the goal of the project is clearly defined as well.

Conclusion

Key insights

The mobility problem plaguing Noord-Holland Noord is twofold. On one
hand, there are people who aren’t reached by the local public transport
network, and instead are forced to resort to alternative methods, such as
personal transport, or end up being unable to travel at all.

On the other hand, there are people who are reached by the local public
transport network, yet their needs remain unfulfilled, leading these
potential users to once again seek alternatives, or refuse using public
transport at all. Here, not every traveller encounters the same problems,
yet each traveller experiences pain points in their journeys, sometimes
enough to dissuade them from using the local public transport network
altogether.

Still, local public transport possesses the potential to do more than just
transport people, it also has the potential to have a lasting positive
influence upon their lives and wellbeing. Therefore, based on the research,
the goal of the project is defined as follows.

Provide a connection between the traveller and the
further public transport network in a way that
stimulates traveller wellbeing.

* Travelling by public transport has to provide some sort of value over
personal transport for travellers to choose it.

* The drivers of the community bus inherently have a social role besides
their role of driving the bus.

* The community buses actively create bubbles through the placement
seatings and barriers. Through this, the bus driver is cut off from the
passengers as well.

* Provincie Noord-Holland realizes the strength and value of the
communities in Noord-Holland Noord, and wants to foster these.

—— TU Delft | Provincie Noord Holland
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. The 2024 s

Introduction

After collecting various pieces of information on current situation and t
factors playing a role in it, it can be summarized and formulated into @
format that would more easily allow it to used in later steps.

The current context covers the region, and more importantly, the probl
that are experienced here. The current personas aim to represent the fi
types of travellers identified, as well as explain the behaviours, needs
struggles that characterize them. Finally, the traveller journey shows th
journeys that the travellers experience step by step.



2.1 Current context

The chosen context for this project is Noord-Holland Noord, the
northernmost region of the province, and the most non-urban part of it as
well. Here, a strong sense of community empowers the residents to support
and feel supported. Yet while life here can be considered more quiet and
removed from the hectics of the city, it is not without its own challenges.

The lower urbanity means that the villages and towns are smaller and more
spread out, and with it, facilities like school, shops and medical aid as well.

Most people here rely on personal transport such as cars or bike to get
around, but for those who are either not willing or not able to do so, there
is also the public transport network. While the are some train lines, these
only connect larger towns and cities, leaving the buses to provide most
coverage in the network to connect the region.

However, due to the limited availability, and the reliance on personal
transport, the demand for public transport is not high enough to keep it
feasible to have a larger and well covered bus network, leading to bus
lines being cut from regular service. To still provide the local residents
mobility option, several voluntary organisations from within the
communities have chosen to drive community bus lines throughout the
region. These organisations are subsidised by Provincie Noord-Holland,
receive equipment, buses and technical support from the concessionaire,
but are organised and driven by community members for community
members.
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Figure 11. A village in West-Friesland as seen from the sky (Re/Max Connect, n.d.).
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2.2 Current users

During the preliminary research, a few different types of users were
identified. To be able to represent these different types of users in a more
general way, as well as to be able to them as a human vehicle
throughout this project, five personas were developed.

Persona creation

The personas were developed based on the insights gained during the
preliminary research. Initially, the users were segmented based on
demographic and occupational characteristics, resulting in the basis for the
personas, which were supplemented by behaviours, traits and struggles
identified in the preliminary research. Finally, the needs of these personas
were aligned with the needs from the 13 fundamental needs framework.

Personas

The personas represent the different types of users, of which four are
travellers and one is a driver, each with their own traits, behaviours, needs
and struggles. Shown here are the personas with a shortened description.
For the expanded characteristics of the personas, refer to Appendix I.

— 31

Emma

Emma represents the students, who commute to
school on a daily basis, but also often travel to
visit their friends. They rely primarily on personal
transport like their bikes for the freedom and
autonomy it offers, but occasionally use public
transport to get around when it is more
convenient, or when circumstances leave little
choice.

Femke FSU

Femke represents the office workers who
commute to the company office when they want
to work on site. With more freedom to plan their
journeys around their schedules, as well as more
freedom in means of travel, they often weigh
their options based on comfort, efficiency and
potential benefits it offers.
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Martin

Martin represents the manual labourers who
commute to their job sites on a daily basis. Their
set schedules often limit their freedom when
travelling, and they value comfort and efficiency
to make the transition from work to private life as
smooth as possible.

Klaas

Klaas represents the retirees who no longer have
a regular commute. Unable or unwilling to rely
on personal fransport, instead they rely on
public transport to travel around. When
travelling, they value the freedom, comfort and
flexibility afforded by public transport.

Richard

Richard represents the voluntary bus drivers.
While not a traditional traveller, they are still key
users of the buses. As volunteers, the are driven
by their desire to support and give to their own
communities, often going beyond what is asked
of them.

32
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Personas’ travel behaviour

The personas, while each representative of a different type of user, do
have shared behavioural themes across each other. In figure 12, three sets
of opposing behaviours are displayed in the form of axis, with the
personas placed along the axis to represent their behaviour.

The horizontal axis represents the awareness of the user, whether they are
aware and present in the world around them, or whether they are
(mentally) removed from it.

The left vertical axis represents the involvement of the user in the decision-
making process regarding their journey, and how much influence they

have and exercise in the choices made.

Finally, the right vertical axis represents how much the user interacts with
their surroundings, and whether they form connections or not.

— 33

By placing the different personas in this graph, they can easily be

compared, and an early distinction can be made between the personas

who are more aware and present during their travels (Emma, Klaas and

Richard), and those who are less so during their travels (Femke and

Martin).
Passive Withdrawn
A A
»
- B
Martin v
Absent < Richard » Conscious
=
Emma
Femke
v Klaas v
Active Connected

Figure 12. Personas’ behaviour during travel.
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2.3 Conclusions

In concluding the 2024 situation, the current context, as well as the
relevant users in this context are identified.

Conclusion

Key insights

While the quiet life of the 2024 Noord-Holland Noord life has its comforts,
it has its equal share in challenges. One of those challenges is the
accessibility of resources and facilities in these lower urbanity areas,
namely for the residents and travellers who are unable to easily travel on
their own.

One solution to this problem is provided by the community itself in the form
of the community bus, a bus driven by voluntary community members to
provide support and mobility to those who need it.

Amongst the users of these services in Noord-Holland Noord, five types of
users are distinguished. Four travellers, and the voluntary bus drivers
themselves. Each user has their own personal needs and struggles when
travelling within Noord-Holland Noord.

* With the lower urbanity of the region, not only are the resources and
facilities spread thin, but so is the public transport network, leaving
some unconnected.

* Through the community buses, the strength of the communities of
Noord-Holland Noord is made visible.

* There are five types of users specified within the context of this project,
four of which are travellers, while one is the driver.

 Of the five personas, there are three who are more aware and present
during their travels.

34
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. The 2040

Introduction

Now that a good understanding of the current context, the current
personas and their traveller journeys is created, a vision for 2040 can
created as well. Through the use of the Vision in Product Design metho
(Hekkert & Van Dijk, 2016), a ‘future filter’ can be created which can
used to translate the current context and personas into those of the futu
2040 scenario.

With a clear image of the 2040 scenario, the goal of the project is
reformulated to reflect the stance towards this future, and with it a missi
statement can be formulated. Finally, an interaction vision is defined to
in designing a concept, and its interactions.



3.1 Vision in Product Design

The Vision in Product Design method, or ViP method, is a design method
developed to aid designers in designing in and designing for complex
and far future visions. However, the steps in the ViP method take care to
thoroughly analyse current and future developments, and seek
connections between these developments to create a future vision that is
rooted in current day reality.

The process

A design process utilizing the ViP process usually starts with a so-called
deconstruction, wherein a current product, the way this product is used,
and the context of use are all thoroughly analysed to not only gain an
understanding of what this product is, but also why it is, and what its
reason of being is.

Next, the future context is designed, creating clarity towards the new
context of use, and the future users. This allows for a new, desired
interaction to be identified and designed, from which the future product
can be designed as well.

4
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Figure 13. The VIP framework.
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Designing the future

Towards designing the future context, interaction and ultimately the
product, several steps will be taken. Below, these steps and their function
are briefly explained.

Domain

Rather than define the target audience based on socio-economic or -
demographic factors, ViP instead opts to define target audience in a more
open way in the form of a domain. This helps in approaching the future
users, their behaviours and experiences more openly, allowing for a
greater design richness.

Factors

The identified future developments are defined as factors. In the ViP
method, a large quantity of factors relevant to the established domain is
collected. Care is taken to not only seek out a depth in the factors, but also
a breadth in the topics covered.

Clusters

Connections are sought between the factors. While factors may easily be
clustered purely on topic or type of factor, truly valuable clusters aim
connect factors of different topics to tell a story. By continuing to cluster, a
clearer image of the future worldview can be created.

Mission statement

The future worldview showcases a prediction of the future context, but it
also permits the designers to take a stance. Through a mission statement,
they define what they aim to achieve with their design, and what impact
they want it to have on this future.

Interaction vision

To translate the mission statement into a design, a vision for the interactions
is defined. In this vision, an analogous situation is sought out where the
same effect and experience is achieved. This allows designers to identify
the qualities of the interactions and the product that should be embodied in
their design.

—— TU Delft | Provincie Noord Holland
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3.2 Creating a future filter

To be able to take the project into the future, and translate the current
context, personas and into a vision for the future context and profiles, a
future filter must be created. This filter allows this translation to be based
in reality, resulting in a plausible vision for 2040.

Domain

The first step in the creation of the future filter is narrowing the scope, and
defining a domain. This allows for a broader definition of the target
audience, while also providing guidance towards defining the areas of
research during the factor aggregation.

In defining the domain for this project, the starting point was the problem
as defined in the preliminary research section, namely the element that
describes the inaccessibility towards the (public) transport. Through several
iteration, the domain and its specific wording were carefully chosen to be
as follows:

Experiencing the limited travel options when
travelling within 2040 Noord-Holland Noord.

Experiencing

Whether the traveller wants to or not, they are experiencing the world
around them. While there is a difference in how much each traveller
experiences, they experience it nevertheless.

However, in experiencing the world around them, they also experience
everything that is lacking in this world.

Limited options

Everything is limited in some regard, and while that is not inherently a bad
thing, it becomes harmful when it hamper the experience and journey of a
traveller.

Sadly, travellers run into such limitations all too often, barring them,
sometimes physically, from the experiences that lie beyond.

Domain and personas

With the introduction of the domain, the personas might seem redundant as
both tools can be used to define a target audience, and therefore aim to
occupy the same role. However, this is not the case, as the domain and the
personas will be used in conjunction to not only gain a clear idea of who
the target audience is, but also gain a more detailed understanding of
what their behaviours, struggles and needs are.

— 39
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o o N N

Field of research Domain

Factor aggregation

Context factors Clusters

The basis of the future filter are the individual context factors. Each
individual factor represents a trend or development that is relevant to the
domain and the scope of the project.

The factors were collected through various channels, such as scientific
papers, news article or discussions with peers and expert. To ensure both a
good depth and breadth in the topics and information covered by the
factors, the DEPEST model and the typology of factors were referred to.

—— TU Delft | Provincie Noord Holland

Narrative threads

Figure 14. Process towards creating a future filter.

The DEPEST models suggests six categories for factors, namely
Demographic, Ecological, Political, Economical, Socio-cultural and
Technological, while the typology of factors distinguishes whether a factor
is a trend, development, state or principle.

By classifying each factor based on the DEPEST model and the typology,
gaps in coverage could easily be identified and subsequently filled.

In total, 108 individual factors were identified. The full list of factors and
their classifications can be found in Appendix J.
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Clustering

The clustering of the factors was done in three rounds, wherein each factor
was written on a Post-It (either physical or digital), and connective stories

were sought between the factors. This process, done both individually and
with peers, resulted in 32 unique clusters. In a similar fashion, these 32 Figure 16. Progressive clustering of context factors to clusters, and from clusters
clusters were than clustered once more to identify six underlying clusters, towards narrative threads.
here named narrative threads. The full clustering of factors can be found in

Appendix K. Narrative threads

The six narrative threads can be used to tell the stories of how the world,
the people in it and their behaviours within the chosen domain might
change towards the future. These form the basis for the future filter,
allowing the current context and personas to be translated into their future
counterparts.

Figure 15. Physical clustering of context factors.
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Just follow
the script

These days life is easy. You
hardly have to do anything
yourself. The algorithms
know what you want, where
you go, who you are, and
they predict what you'll want
to do next. It practically
knows you better than you
know yourself. All you have
to do is go along with it.

image source: Andrew ton P
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Take the
driver’s seat

These days life is
challenging. You want to
take control over your own
life. You want to be an
individual, with your own
identity and life, rather than
a serialized data point. You
want to exert your control
and make an impact on your
own life, as well as the world
around you.

image source: Cottonbro S

Ease of

isolation

It's easy and comfortable to
stay in your own bubble. The
cities are filled with young,
likeminded people, while the
rest has fled. Wherever you

are, if you go about your life
smartly you'll only meet
people like yourself, with
needs, opinions and lives just
like yours.

image source: Paul Theodor Oja

42



Building | A world of

bridges - overcomplications | be moved
Connecting with each other Too many thing are getting ¥ These days moving around
is something worth fighting too complex. Whether it is isn't as clear as it once was.
for. Wherever you go, you - your products, your life or - Will you have to move
actively reach out to meet the world itself, it's getting yourself, or will someone do

new people, and fight . overbearing. Sometimes you i that for you? Will you be

isolation, both theirs and

just feel like nodding and .

\ playing along, as you don't —_—
have the energy to concern

moved by a person, or will

yours. It can be a challenge, you be moved by robots?

with so many aspects of your Who these days is even

life working to isolate you, X yourself with everything allowed, or for that fact, able

but you'll keep reaching out. anymore.

Ef

to move you?

image source: Anna Shvets

image source: Anna Shveigh
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3.3 Future situation

Through the use of the future filter, the context and the personas are
translated. However, in doing so, it also becomes clear that the expected
future might not align with the visions of Provincie Noord-Holland, or
with the values of me as a designer. Thus, besides the expected future, a
desired future is also defined.

Future context

Through the use of the future filter, a future is identified where the current
dynamics maintain their presence, and where the people in that future take
on an increasingly passive role. In this future, people simply go along with
what is told to them, either by other people, or algorithms like Al assistants.
People act and move according to optimised routes and schedules,
supported by ever evolving and improving technology, leading to an
optimized, efficient and streamlined society. However, while this
overoptimization leads to convenience and comfort, it leaves little room for
human interactions, leading to people becoming less involved and
isolated, even amongst crowds.

This expected future is also in line with a scenario study on smart mobility
by Provincie Noord-Holland (Provincie Noord-Holland, De Ruijter
Strategie, 2024), and is characterised by individual compliance to the
changes and instructions of the system.

—— TU Delft | Provincie Noord Holland

While this future context is likely to occur, it is not a desirable one, as a
society that is isolated, withdrawn and passive does not align with the
vision of Provincie Noord-Holland towards a healthy, vibrant, vital and
socially-connected Noord-Holland Noord.

Thus a second future is identified, one that still adheres to the same future
filter, but that presents a more desirable outcome. In this desired future,
people are more protective of their autonomy, choosing to take a more
social and active disposition in their lives. Here, people are still supported
by the convenience and efficiency offered by the improving technology,
yet not at the cost of their own autonomy.

SN

I No intervention

Weekendt

Current context

Intervention

_~

Future filter

0730 Dlon Swei
Desired

future context

Figure 17. Translation from current to future contexts.
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Future profiles

Like with the context, the future filter can also be used to define how the
specific personas would change, aligning them to the future contexts that
were defined earlier.

This changes the current personas into future profiles. These profiles still aim
to represent a type of demographic, but are no longer bound to specific
identities to accommodate the more speculative nature of these profiles. As
with the personas, shown here are the profiles with a shortened
description. For the expanded characteristics of the profiles, both expected
and desired, refer to Appendix L.

Like with the contexts, the personas are expected to develop into the future
profiles in a specific direction, going along with what is told to them, and
generally becoming more isolated, less conscious and less involved of the
world around them. They'll rely more on support from external sources, be
they human or otherwise, and strongly value the convenience that comes
with it.

— 45

A second set of future profiles is then also defined based on the desired
future, where the personas instead develop in a way that prevents the loss
of their autonomy and their active disposition, with behaviours and needs
that resist the changes leading to the isolation and passivity.

'~

©»>

I No intervention

Current persona Expected
future profile

Intervention
.~

Future
filter

Figure 18. Translation from current persona to future profiles.

Desired
future profile
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Future students ‘ Future laborers

The change from current day Emma towards the The change from current day Martin to the

expected future student is predominantly driven expected future labourer is in large part familiar
by convenience. However, while letting to that of the worker, with the labourers simply
algorithms and others decide for them how to adhering to whatever they are told, and doing
live is immensely convenient, giving away this exactly as instructed. They value convenience
autonomy leaves them with a feeling of and efficiency to make they job as easy as
powerlessness. The desired student on the other possible. The desired labourer more actively
hand strives to maintain this autonomy, going concern themselves with managing their work,

out of their way and fighting to remain in control. and with it, their lives.

Future workers Future retirees

Transitioning from current day Femke, the In transitioning from current day Klaas towards

expected future worker shifts their focus more the expected future retiree, the ever increasing
towards working, letting it influence most parts complexity of the world plays a large role.
of their lives. In this, they desire efficiency and Unable to keep up with this complexity, they opt
performance in their work, caring little for most to withdraw themselves, leaving their technology

things outside of that scope. The desired worker to guide them. The desired retiree chooses a

sets clear boundaries, consciously deciding different path, aware that they might not

where and how to dedicate their time. understand everything around them and
accepting it. Their focus lies in maintaining

control over their own life and wellbeing.
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Future drivers

The change from the current day Richards
towards the expected future driver is driven by
powerlessness. While still feeling obliged to help
their community, their motivation has shifted from
wanting to give back to simply fulfilling a role
that needs to be played. Contrary, while the
desired drives still fulfil the same role, they go
beyond what is required, wanting to help their
community beyond only mobility.

Shift in travel behaviour

Similar to before, the future profiles can be placed a graph to not only be
compared the behaviours of the other profiles, but this time also against the
original personas.

As established in the domain, the scope of the project revolves more
around experiencing the journey, and the level of consciousness therein,
and thus the profiles displayed here will be narrowed down to the three
personas (Emma, Klaas and Richard) which were originally more
conscious and aware.
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Unsurprisingly, the expected future profiles shift further away from being
conscious, and more towards absent, passive and less involved behaviour,
while the desired profiles shift towards being connected and conscious.

Passive Withdrawn
A
M
Expected tudent
Absent < r:tiree sveen’ __ Richard Conscious
Expected
driver Emma
Desired
student
Kloas v Desired Desired
Active Connected "efiree driver

Figure 19. Expected and desired shift in personas’ behaviour during travel.

Most interesting here is het behavioural shift for Richard towards the future
drivers. When the autonomy of the driver diminishes, so too does their
ability to help their communities, resulting in them feeling powerless, and
becoming absent. However, should this autonomy be maintained, and the
drivers be able to play a bigger tole, then they become much more
conscious and connected within and to their communities, and take on the
role of a connecting party.
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3.4 Mission and vision

With a clearer image of the future context and travellers in mind, the
goal of the project is expanded slightly to accommodate the need for an
intervention to steer away from the expected future, and towards the
desired future.

The expanded goal of the project is thus to provide a connection
between home and the further public transport network in a way that
stimulates traveller wellbeing, and steers their behaviour towards the
desired behaviour.

Mission statement

The project goal then allows for the formulation of a mission statement that
provides guidance in the designing process. The mission statement is
comprised of the earlier established domain to clarify the target audience,
followed by the mission explaining and how we intend to fulfil the goal.

In the domain of experiencing the limited travel
options when travelling within 2040 Noord-Holland
Noord, we want to invite the travellers to reach out
and connect with the people and the world around
them.

Invite

In a future where it is easy for people to just follow the instructions given,
we should not be yet another voice giving instructions. Instead, we should
only extend a hand and allow the recipient to accept or deny this invitation
on their own terms.

Reach out and connect

Once the invitation is extended, we want people to extend their own hand
in return, reaching out to grasp the invitation. In this they breach their own
isolation, and an opportunity is given for them to build a new connection.

The people and the world around them

We want the people who reach out to build new connections to do so not
only with other people in their direct vicinity, but also the people who
farther away, and the community that exists around them both.

48
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Interaction vision

Where the mission statement defines the effect the design should achieve,
an interaction vision provides guidance in how interactions with the design
should feel, and how they should be experienced.

Defining how the experience should feel in an unknown situation is
challenging, so an analogy is used. Here, a different situation is sought,
one that is in a different domain, but provides similar experience. The
identified qualities and the characteristic of the analogous situation are
then applied to the interactions with new design, helping further define it.

The analogy used to identify the qualities and the characteristics is chosen
to be as follows:

Like visiting good friends for a coffee.

Good friends

You aren't just going for a coffee with strangers, but instead with your
good friends. You know these people very well, and have a strong bond of
mutual trust and friendship with them. Your contact feels familiar, warm,
trusted and most of all, comes naturally.

— 49

Mi casa es tu casa

Good friends often tell you that their door is always open to you. You
know that when you visit, whether planned or at random, they’ll happily
welcome you inside. While it is their home, still you feel at home yourself.
The warm and trusted nature of your contact reflected in the space, along
with the homely and cosy atmosphere of the home itself.

Coming over for coffee

While the physical activity might be to drink coffee, the true reason you
visit is to share that moment with your good friends. The coffee is just a
means to that end, not the highlight itself. Similarly, there are many other
element in play that while important, are only there to support the activity
of sharing a moment with good friends. These elements, liks the coffee, the
inquiring whether your friends are at home and the arriving at their place
all fall to the background, virtually invisible to make the overall experience
spontaneous, approachable and free form.

The analogy in context

Finally, the elements of the analogy can be related back to those in the
actual context of public transport. In this, the good friends represent the bus
drivers, their homes represent the buses, and additional elements represent
the supporting network surrounding the buses.

However, this analogy is not exclusively linked to the buses and bus
drivers, and can also be taken in a more general sense.
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Figure 20. Interaction vision.
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User iOUrney Here, the form and details of the intervention are intentionally left vague,

both to retain the focus on the interactions, and allow for more freedom in

the following ideation phase.
By analysing the analogous journey of visiting good friends for coffee, the

user journey of a traveller in 2040 travelling by public transport can be

explored as well.

Figure 22. User journey in the envisioned intervention.
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3.5 Conclusions

To conclude the 2040 vision, the aspects that will provide guidance

during the design process will be summarized.

Conclusion

Key insights

Through the use of the constructed future filter, an expected future is
identified where the world turn more socially isolated. People move to the
bigger cities, leaving the non-urban areas even more empty, and
technology rapidly grows to support everyone. People value this support,
and the comfort it gives enough to trade in their autonomy.

We want to resist this change, and instead envision a future where people
are more active and conscious in their lives, both physically and socially.
To achieve this future, we want to invite people to reach out and connect to
the people and the world around them.

To aid this process, we will design an intervention in the public transport
space, where interacting with it feels like visiting good friends for coffee. In
this intervention, the bus drivers could play a pivotal role as the connecting

party.

* An intervention is needed to steer away from the expected future, and
towards the future that fits with the vision and values of Provincie
Noord-Holland and me as designer.

* |n this future, we want to invite travellers to reach out an connect to the
people and the world around them.

* The future bus drivers could take on a more central and important role
within their communities.

* The designed intervention, and the interaction with it, should feel like
visiting good friends for coffee.

* The intervention could be expanded beyond the scope of purely
community buses.

—— TU Delft | Provincie Noord Holland
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4. The 2040

Introduction

With the goal of the project, mission statement and the interaction visio
clearly defined, the design of a concept for 2040 could finally begin t
take shape. While ideation is a process that spans the entirety of a pro
here the developed ideas will be converged and iterated into the 204
concept.

Then, the 2040 concept and as its features and elements will be defin
and detailed, as well as integration roadmap is proposed, before the
concept will be validated.



4.1 Ideation

To build a larger inventory of ideas, ideation was done at various stages

throughout the project, both actively and passively. While most of the
ideation materials were captured on paper, some where only thought or
spoken of, and have since been lost. The materials can be found in
Appendix M.

Brainstorming

To facilitate the ideation, and to attempt to prevent the inevitable tunnel
vision that came from working on this project and context for an extended
period, brainstorming was used in different sessions to rapidly generate
ideas without applying constraints. These sessions were either alone, or
with student peers.

Prompts

To help guide the various brainstorms, prompts were used. These prompts
were carefully chosen to not introduce too many constraints into the
ideation process, but also provide enough guidance to result in useful
generated materials.

Initially, these prompts would be quite open an vague, such as “how
would you make a bus cozy?” As the project progressed, the prompts
could be narrower and more refined, leading to new prompts such “how
would you make a space feel like home?”

Persona based ideation

Brainstorms were also done based on the personas and profiles. Here,
ideas were generated purely to provide solutions to the struggles that the
personas and profiles encountered, or to fulfil their identified fundamental
needs.

Again, initially this ideation was done based on all personas and profiles,
while later on this was focussed towards the specific profiles with higher
focus.

Associative ideation

Besides the generation of new ideas based on prompts or other external
factors, ideas were also generated on other ideas through associations.
Through this, ideas could evolve further, or new paths could be explored.

Other activities

Lastly, some side activities were done which did not directly generate
ideas, but would aid in the generation of ideas, such as attending the
Dutch Design Week in Eindhoven, or the passive discussions of the project
with peers.
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Figure 23. Select ideation materials.

56

—— TU Delft | Provincie Noord Holland



From product to system

During the analysis of the analogy, as well as the ideation itself, a
realization about the intervention arose. In order to fulfil the mission
statement, and by extension the goal of this project, the intervention should
not only be a redesign for a single vehicle, but should instead be a
redesign of the bigger system as well.

Thus, going forward with ideation, and towards developing key ideas, this
perspective was taken into account.

Developing ideas

With the scope having shifted from a product to the larger system, the
design space has also increased in complexity. Therefore, rather than only
develop towards a singular product concept, the various elements of the
system, as well as the system itself, were identified and defined.
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This is done to create clarity both on the workings and the overarching role
of the system, as well as that of the smaller elements which make up the
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Figure 24. Examples of the process of combining
ideas to create more complex elements.
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Key themes

In the development of ideas, three key themes emerged. The first theme
entails the humans of the system. As a system that aims to support people
to forge new connections, it must take care to place the control in the
hands of the people, and place them in the centre of the system.

The second theme regards the spaces of the system. The forging of the
connections will not take place in a vacuum, but instead in existing or new
spaces. Therefore, these spaces will need to be able to support the forging
of these new connections.

The third theme involves the supporting network of the system. There are
many processes and elements that take place behind the scenes in this
system. These elements should work to support the people in the forging of
new connections, but do so silently as to not obstruct or interfere.

lteration

Through iteration and convergence, the ideas are developed into the final
form of the concept and system. This is done to not only ensure clarity on
the system, but also to ensure that the elements of the system are aligned to
the key themes, as well as a unified vision.

Figure 25. Three key themes of the humans, the spaces and the network.
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4.2 Sociaal-waardig OV

lterating and integrating the key ideas results in the final 2040 concept:
Sociaal-waardig OV, or SOV. A play on the term HOV (Dutch
abbreviation for High-grade Public Transport), Sociaal-waardig OV
focusses on the creation of a high quality social experience over that of a
journey focussed on speed and comfort.

A redesigned system

The redesign from current day public transport to Sociaal-waardig OV
aims to establish public transport as something more than means of moving
people from one place to another, and instead something that fosters
connections, builds communities and enriches daily lives. The redesigned
system moves beyond traditional frameworks to prioritize the human
experience, and is centred around three core elements: empowered hosts,
inviting spaces and a seamless supporting network.

— 59

At the core of this system stand the hosts, individuals whose roles go
beyond driving to create a welcoming and engaging environment for all.
As approachable figures from the community, they ensure that the journey
feels personal and connected.

Supporting the hosts are spaces to connect, dynamic buses, static hubs,
and digital platforms, each crafted to evoke a sense of warmth and
inclusivity. These spaces encourage meaningful interactions, whether
during travel or within the broader community.

Tying everything together is a supporting network of tools and
technologies that quietly operates in the background. This network
enhances convenience and efficiency through automation while providing
the hosts and spaces with the resources they need to deliver a seamless,
enjoyable experience.
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From drivers to hosts -

To transitions from the drivers to the hosts that stand at the centre of the
system, the roles of these individuals will need to change and shift away
from purely functional aspects, and instead focus more on their social
duties, not only within their buses, but in their communities as well.

Within their new roles as hosts, their goal is to welcome and invite guests,
and to create and maintain a pleasant and stimulating social atmosphere
in the spaces they steward, not only with their guests directly, but also
amongst their guests.

In this, the hosts position themselves as the always approachable and
trusted friends from the community.

— 6]

Spaces to connect P o

To support the hosts in their social duties, the spaces they steward are all
designed to evoke the same warm, cosy and homely experience, and
encourage meaningful interactions. These space can vary greatly, but can
be categorized as either static, dynamic, or digital.

Static spaces are physical locations, like hubs, that enhance the
experience of the guests while they wait for the next step in their journey.
While these spaces have the potential to become prominent social spaces
for the community, they face a challenge in regards to their necessity and
demand for them. New spaces can be created, but existing spaces can
also be adapted to fulfil this role.

Dynamic spaces are the local buses that physically transport guests. These
spaces are limited in size, and the hosts, who also serve as drivers, must
split their focus between social engagement and driving. However, as
autonomous driving technology advances, hosts will be able to
concentrate more on their social duties.

Digital spaces include online chatrooms, message groups, and community
pages that connect remote users with other community members. The main
challenge here is ensuring that these digital interactions feel as genuine
and meaningful as those in physical spaces.
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A supporting network n

The final layer of support comes from behind the scenes. A network of
supporting casts and technologies that aid the hosts and spaces in
delivering the pleasant and socially stimulating journey, allowing the hosts
and their guests to focus on having meaningful interaction. To this end, this
network and its components will nearly go unnoticed, feeling unobtrusive,
convenient and intuitive.

The network allows its users to remotely gain access to its functional and
social features, as well as gain insight into and view information on the
system.

It autonomously processing payments, check-ins and transfers in the
background, as well as optimizing the routes to create a more efficient

coverage of the region, fitting to the needs of the passengers.

Finally, the system and its components are silently maintained and cleaned
to grant the users a carefree and pleasant experience.

—— TU Delft | Provincie Noord Holland
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4.3 Integration roadmap

To give an overview of the steps that could be taken to work toward the
integration of the concept, a roadmap is given. This roadmap is divided
into three time frames, or horizons, and provides guidance to the general
steps that need to be taken by relevant parties.

Horizons

The roadmap is divided in three horizons: current concession, next
concession and future concession.

Current concession (2025 - 2028)

In horizon 1, and the current concession, the goal is to lay the groundwork,
and prime the current system for the upcoming bigger changes.

Features that could be implemented without significant disruption to the
system should be implemented, and the people, both drivers and travellers
should be primed for changes in the usual social interactions.

Next concession (2028 - 2038)

With horizon 2, the focus should be put on implementing the disruptive
changes. With the new concession, the opportunity arises to introduce
significant change.
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A flexible operation of the bus lines should be explored to suit the
traveller’s demand, and the introduction of (partially) autonomous driving
should be implemented as well. Hubs should also be introduced to the
system, either newly build, or by integrating existing community spaces
(such as community centres or libraries) into the system.

These changes could be implemented in select bus lines to start, but should
gradually expand to be implemented across the entire system.

Passengers should be prepared to let the system take mundane tasks off of
their hands, and instead be steered towards social activities.

Future concession (2038 - 2048)

By the third horizon, the concept as designed should effectively have been
completely implemented. People no longer need to be concerned with
operational tasks, and can instead fully focus on their social interactions.

At this point, the expansion of the system could be explored, integrating the
local public transport system into larger, national systems. The possible use
of non-human agents (such as Al) could be explored as well within the
context of the system.
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Figure 26. Sociaal-waardig OV roadmap.
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4.4 Concept validation

To evaluate whether the concept aligned with the goals of the project,
mission statement and the interaction vision, as well as to determine the
suitability of the concept, a validation was performed.

Goal

Plan

The goal of the validations was to assess whether the concept for the
redesigned public transport system aligned with the project goal. It also
aimed to gain insight into the desirability and viability of the concept, both
from the perspective of the users, as from that of Provincie Noord-Holland.

However, as the concept for a redesigned public transport system is
exactly that, a concept, the goal of the validation was not the validate this
specific expression of the system, but rather the effect and impact it could
have on the broader community and public transport.

Finally, the goal of the validation was also to gain insight to be used
towards making slight adjustments to the concept and the iteration of the
integration roadmap, as well as aid in the formulation of design guidelines
and recommendations.
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Due to the limitations coming from being a concept for a 2040 public
transport system, the decision was made to validate the concept through
discussion with experts rather than through user testing.

This discussion took place with three experts from the public transport team
from Provincie Noord-Holland, and took about one hour. The choice was
actively made to have the discussion with all three expert at once rather
than individually to stimulate an open, more free-form discussion which
allowed for a greater richness of topics discussed.

Master Thesis Report | Dani Boon =——



Findings

“l am convinced that there are

The discussion with the experts provide valuable insights on the concept, opportunities [in the social vision
highlighting key areas for success. In this discussion, a strong consensus on public transport].”
emerged around the role of the drivers, with the experts agreeing that a - Expert 1

shift towards the role of a hosts could enhance the passenger experience
in and around public transport. The experts also noted the value of using
hubs as community spaces where people can connect and support one
another. They noted how this aligned with the larger vision of Provincie
Noord-Holland as well.
“l would much rather have a

The experts did emphasize the importance of accessibility to the system, community centre than a hub at
amongst whom the elderly, to ensure usability and prevent unintended the edge of town.”
isolation for all demographics. Additionally, the experts noted the conflict - Expert 3

between efficiency and social value. While placing hubs at village edges
improves the operational flow, central locations foster social value.

The experts also highlighted affordability and staffing challenges as
concerns, and while the reliance on the communities, similar to the

community buses, could present a solution, they noted that the viability “While there are many
should be evaluated thoroughly. In this, a solution could be to conduct challenges, | think this is
pilots with select community bus lines to assess both the viability and the definitley onto something here.”
user reception before scaling. In this, they noted the necessity of a - Expert 2

implementation plan.
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4.5 Conclusions

To conclude the 2040 concept, the concept and integration roadmap as
well as the points that will aid in the formulation of the final conclusions
and recommendation are briefly summarized.

Conclusion

Key insights

Through different methods of ideations, as well as several rounds of
convergence and iteration, a concept for a 2040 public transport system is
created.

This concept, Social-waardig OV, envisions public transport as something
more that means to transport people from A to B, and instead as a
opportunity to create new connection. To achieve this goal, it empowers
the drivers to take on the roles of hosts instead, tasking them with creating a
warm and socially stimulating environment. To support these hosts, the
system provide various spaces for these hosts to steward, offering this
social space for every step in the journey. Finally, the system supports the
hosts through a large supporting casts, performing many of the mandatory
task on the background, leaving the focus on the social experience.

Through an integration roadmap, guidance is given towards the steps
required to implement the concept system, for the users, the manufacturers
and the authorities over the course of the current and the next concession.
Lastly, it also proposes steps to take during the future concession.

* The concept, Sociaal-waardig OV, places the social experience above
efficiency and comfort of public transport.

* It places the drivers at the heart of the system, elevating their roles to
that of hosts.

* The hosts steward three types of spaces, dynamic, static and digital,
providing the same socially stimulating environment across all.

* Supporting the hosts is a network handling the mundane tasks, like
processing payment and route setting, on the background, allowing
the hosts to focus on their social tasks.

* To implement the system, steps will need to be taken not only by
Provincie Noord-Holland, but also by the users, the manufacturers and
the concessionaire.

—_— 67
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5. Concludin

Introduction

With the 2040 concept defined and validated, and a roadmap fo
implementation proposed, the final step is to give guidance toward
implementing the core ideas of this project into other design proces
the form of design guidelines, as well as give recommendations for
aspects of this project that could be researched or tested further.

Finally, a personal reflection on this project, and doing the Masters
Graduation Project as a whole, is given.



5.1 Design guidelines

The system presented in the concept is the final result of the research and
design steps taken within this specific project, and is therefore tailored to
the specific context of 2040 non-urban Noord-Holland Noord.

To be able to apply the knowledge, conclusions and design philosophies
found within this project to other contexts and projects, five design
guidelines are formulated. These guidelines provide guidance towards
designing a public transport system aimed at stimulating traveller
wellbeing through social activity.

Elevate the role of the driver

Reimagine the role of the drivers, making them more than people who
operate the vehicles. Instead, let them take on the more social and
central role in the system, allowing them to be hosts to the people who
come to their vehicles. Play in on the existing communities, and allow
the people from these communities provide more meaning for their

communities.
\ J

Current situation Envisioned future situation

Figure 27. Relation map in the current and envisioned future situation.
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Enhance the on-board experience

Reimagine the spaces of the system to be more than a waiting space.
Offer people who come there comfort, warmth and a place to connect.
Expand the view on what these spaces are, not just the buses, or hubs,
but every space, physically or otherwise, where people interact with the
system. Make time spend in this system not wasted time, but worth it.

/

Enhance the pre- and post-board experience

Allow people to seamlessly access the spaces, and through it the
system, as well as information regarding the system. Remove
obstructions where possible, lowering the threshold when removal is not
an option, allowing people to focus on the experience itself, rather than
accessing it.

~

—— TU Delft | Provincie Noord Holland

Integrate the pre-, the on- and the post-board
experience to create a unified experience for the
broader journey
Tie all parts of the system together. Let the separate facets of the system

seamlessly flow into each other, and align all facets to give people a
single, unified experience throughout their entire interaction.

-

Reimagine the role of public transport authorities to
facilitate mental wellbeing in public transport

View people as more than something that needs to be transport, and
instead view them as someone to take care of. When they are
interacting with, and part of the system, take responsibility over them,
and prioritize their wellbeing.

~
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5.2 Recommendations

Testing Validating with users

Regrettably, time constraints near the end of the project made it not

This project was subject to resource and time limitation. Some of the areas possible to validate the concept with users, or user representatives. As a

impacted by this limitation were the testing opportunities. user centered design, it is highly recommended to perform validation tests
. . with these users to ensure the desirability of the concept from the users
Expanding sample size .
perspective.
In general, the sample sizes of the tests conducted throughout this project Pilot test
were limited. Therefore, it is strongly recommended to perform the tests with lot rests
more participants to find potentially missed insights, and achieve a higher

Of course, an invaluable method of testing the effectiveness of a concept is
statistical significance.

through pilot testing. For this, the already existing community lines are
highly suitable due to lower operational and material costs, their
established positions within their communities, and their position in the
larger system.
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Concept development

There are areas that could be explored should the concept be developed
further.

Explore the role of the human

As the concept progresses towards the future, human operators could
become obsolete within the system. Therefore it would be valuable to
assess the necessity of human operators, whether or not the system would
work without them, and if so, what else could and should fulfil their
previous roles.

Further future situation

Authorities

Figure 28. Relation map in the further future situation.
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Designing interiors

With the importance of the interior design for the atmosphere in a space, it
is highly recommended to critically assess the interior design in currently
existing spaces, as well as that of the future spaces to create a socially
stimulating environment. For this, collaborations with interior design
agencies in combination with vehicle manufacturers should be explored as
well.

Further exploration of system elements

While the 2040 concept already explored the various elements of the
public transport system, the elements and areas explored were limited by
my knowledge. Therefore, it would be valuable to further explore relevant
elements to the system, preferably performing the exploration with
individuals from different fields of knowledge and perspectives.
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5.3 Reflection

Now, at the end of a project that lasted 10 month, | can look back and
reflect on those 10 month. Here, | will share some of what | see, have
learned, or think.

Project management

Something | already knew going into this project is that | struggle with
managing projects, and myself. | run into scope creep, get tunnel vision,
and have difficulties structuring my work and activities. Being in full control
of this project has confronted me with this, yet it has also forced me to work
on improving on my managing skills, deciding what is and isn't important,
how to do certain things and helped me further realize and embrace the
intuitive and slightly chaotic nature of my workflow. While I still have a
long way to go, | can move forward with the knowledge that, while | might
have struggled, in the end | did manage and complete this project.

The non-urban state of public transport

During this project, | became increasingly aware of the disparity in quality
of public transport between urban and non-urban areas. While | had my
own experiences with choosing, or rather choosing not to take public
transport, | had never realised the true state of it, and with it, the necessity
for change.

While | don't expect this project to change everything and provide THE
solution, at the very least | hope that it can serve as a wake up call,
opening the conversation on what can and should be done.

Passion for mobility

Early in my career, | would have said two things about myself as a
designer. First, | would really like to work in the automotive industry.
Second, | do not want to be a designer with the responsibility to change
the world.

Now, | look at it in a different light. Rather than only vehicle design, | am
really interested in mobility design as a whole, and would thus like to
continue to design mobility that is focused on the experience of the people
in my professional life as well. In designing mobility, | want to be
provocative and disruptive, challenging why things are the way they are,
and through it, change the world, if only on smaller scales.

—_— 73
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Appendix A. Project Brief

IDE Master Graduation Project

CHECK ON STUDY PROGRESS

Project team, procedural checks and Personal Project Brief

In this document the agreements made between student and supervisory team about the student’s IDE Master Graduation Project
are set out. This document may also include involvement of an external client, however does not cover any legal matters student and
client {might) agree upon. Next to that, this document facilitates the required procedural checks:
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= Student defines the team, what the student is going to do/deliver and how that will come about account, can be part of the exam programme EC NO
- Chair of the supervisory team signs, to formally approve the project’s setup / Project brief
= S5C E&SA (Shared Service Centre, Education 8 Student Affairs) report on the student’s registration and study progress
- IDE's Board of Examiners confirms the proposed supervisory team on their eligibility, and whether the student is allowed to Commestss
start the Graduation Project
STUDENT DATA & MASTER PROGRAMME
Complete all fields and indicate which master(s} you are in
Family name Boon IDE master(s) [PD ofl ¥  SPD
Initials D. 2 non-IDE master Sign for approval (S5C E&SA)
Given name  Dani Individual programme
(date of approval)
Student number 4552822 Medisign
Name Date Signature

SUPERVISORY TEAM

Fill in he required information of supervisory team members. If applicable, company mentor is added as 2™ mentor

APPROVAL OF BOARD OF EXAMINERS IDE on SUPERVISORY TEAM -> nd fille by IDE's Board of B
Chair Eulyoung Kim dept./section DOS [ MCR
mentor  Elmer van Grondelle dept./section HCD /DA
Does the compesition of the Supervisory Team Comments:
2™ mentor John Steendijk comply with regulations?
client; Provincie Noord-Holland VES
city: Haarlem country: Netherlands
NO
optianal
comments
Based on study progress, students is ... Comments:
ALLOWED to start the graduation pre
APPROVAL OF CHAIR on PROJECT PROPOSAL / PROJECT BRIEF > flied in by the Chair of ¢ R SR o Sart T B e
Sign for approval (Chair) Sign for approval (BoEx)
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Personal Project Brief — IDE Master Graduation Project

Name student Dani Boon Student number 4,552,822

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

Praject title Designing autonomous first/last-mile demand-responsive transport fer emotional wellbeing in 2030 Moord-Holland

Piease state the title of your graduation project (above). Keep the titie compact and simple. Do not use abbreviations. The
remainder of this document allows you to define and clarify your groduation project.

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities (and limitations) in this domain to better serve the stakehoider
interests. fmax 250 words)

When discussing the topic of smart mobility, the focus is often laid on its role and potential within a city, and
how it could support the existing mobility system. This interconnected system of different modes of transport
allow travellers to effortlessly move through the dity.

Sadly, the same cannot be said for non-urban areas. Wider regions and lower population densities often stretch
a mobility system thin, requiring compromises to be made. These compromises lead to issues in the accessibility,
and ultimately, the liveability of these non-urban areas.

Within this project, which will be done in collaboration with the Provincie Noord-Holland, the use of smart
mobility in the form of autonomous demand responsive transport will be explored for the non-urban areas of
Noord-Holland. The goal Is to create a concept d for the | wellbeing of travellers. As the
intention of this project is to design for innovation, research will be done to look further into the future. The
concept will be designed to fit this future of mobility, with a final focus on the year 2030.

The main stakeholders are the travellers who are unable or unwilling to use personal transport, and thus have to
rely on public transport for their mobility. The vehicle could be tied directly to the freedom these travellers

p and could den their ble world. The second main stakeholder is the Provincie
Noord-Holland, which is in large part responsible for this mobility system. Their challenges lies in balancing the
costs of operating and maintaining the system with the wants and needs of the travellers.

Finally, travellers who are able to rely on personal transport, and thus are not using public transpart will also be
considered, as providing them with an appealing alternative to personal transport could provide further benefits.

—— TU Delft | Provincie Noord Holland

image / figure 1 Different travellers, and their journeys, as well as the type of traveller | wish to focus on.
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image / figure 2 The general outline of the project. Analyze the present, construct the far future and return to close future.
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Personal Project Brief — IDE Master Graduation Project

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakehoiders? Substantiate your choice.

(max 200 words)

The current problem is that a lack of mobility options in non-urban areas (in Noord-Holland) lead to a lower
accessibility and liveability compared to the urban areas (Provincie Noord-Holland, 2021). Autonomous demand
responsive transport could be a solution for this problem, and while its application is predominantly focused on
urban areas, the potential role of autonomous DRT for non-urban areas is also being investigate (Schliiter et al,
2021).

In these investigation, the focus predominantly lies the question whether the use of autonomous DRT in these
cases is feasible and viable, while the question of whether their use is actually desirable is often overlooked
(Wong et al, 2023).

As such, this project will focus on the experiences of the (future) travellers, and investigate the role of an
autonomous DRT vehicle in creating a pleasant journey for traveller in the future of non-urban Noord-Holland.

The solution space is to be a concept for a vehicle to fulfil the earlier established role, and emotional needs of
the future travellers. This concept will be focused on the interior, as well as the interaction with the travellers.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect ta deliver as result ar the end of your project. (1 sentence)

As you graduate as an industrial design engineer, your assignment will start with a verb (Design/Investigate/Validate/Create),
and you may use the green text format:

Design a use concept (and requirements of its impl ion) of an at DRT vehicle that fulfils the
required role established by the wants and needs of the travellers in non-urban 2030 Noord-Holland.

Then explain your project approach to carrying out your graduation project and what research and design methods you plan to
use to generate your design solution (max 150 words)

Through the use of an adapted version of the VIP methodology, with extra focus on emotional wellbeing, a vision
is created for the future of mobility in non-urban Noord-Holland in 2040. Along with this vision for the context,
another vision is created for the emotional needs of the future travellers, through the application of the
Fundamental Needs framework. Based on these visions, an advanced concept for an autonomous DRT vehicle in
2040 is designed.

Afterwards, based on the 2040 advanced concept, and current day autonomous DRT vehicles, an intermediate
concept is created for an autonemous DRT vehicle in 2030, allowing the vehicle to be grounded in reality, yet
innovative as well.
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Project planning and key moments

Tao make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-b deadlil

Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. Please indicate periods of part-time
activities and/or periods of not spending time on your graduation project, if any (for instance because of holidays or paralle!
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases (part of) the Graduation
Kick off meeting 12 mrt 2024 Project may need to be scheduled part-time.
Indicate here if such applies to your project

Part of project scheduled part-time v
Mid-term evaluation 14 mei 2024
For how many project weeks 25

Number of project days per week 4,0
Green light meeting 12 aug 2024
Comments:
This is a healthier warkload for me, and with
waorking 4 days instead of 5, | feel it is more
Graduation ceremony 16 sept 2024 feasible for me to finish the project within 25
weeks,

and

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.g. acquiring in depth knowledge on a specific

subject, bi your ¢ ies or ing with a specific tool or methodology. Personal learning ambitions are
limited to @ maximum number of five.
{200 words max)

1. Experience the field: The predominant motivation for me to create and start this specific project is that | want to
experience working in the field of mobility to see whether this field fits me, and if so, if | could play a meaningful role within
this industry.

2. Future context creation: | want to gain more experience in bath creating future visions, as well as creating FOR these
future visions. To this goal, | want to work more with VIP to not only use it efficiently, but use it in a way that suits me.

3, Emotion designier): | want to apply the methodalogy of designing for emotion, to gain more experience in this
methodology, and grow as a empathic designer.

4. Communicating result: In this project with multiple stakeholders, | want to work on my abilities to clearly communicate
the results | generate.

5. Project management: In the this project | want to become better at managing both the project to make sure | hit the
deadlines set and generate results on time, but alse myself so that | can maintain a healthy work-life balance.
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Appendix B. Nearest train station

Nearest train station in
Noord-Holland

How far do you have to travel on average to reach the closest
train station2 Here, we look at how long one would need to
travel (on the road) to reach the closest train station. The average
for each municipality is taken, as given by the CBS (CBS, 2022).

Legend
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©o o AN
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Appendix C. Nearest public transport stop

Nearest public transport stop in
Noord-Holland

How far do you have to travel on average to reach the closest

public transport stop (excluding train stations)2 Here, we look at
how long one would need to travel (on the road) to reach the
closest public transport stop. The average for each municipality
is taken, as given by the CBS (CBS, 2021).

Legend
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Appendix D. Automotive technology

The third topic of research delves into technological advancement,
specifically those related to the automotive industry and public
transportation, and highlights how these developments may influence the
future of public transportation.

Eascy

The third topic of research delves into technological advancement,
specifically those related to the automotive industry and public
transportation, and highlights how these developments may influence the
future of public transportation.

Electrified

With sustainability in mobility being an increasingly important topic, the
transition from fuel vehicles to electric vehicles continues to progress. Here,
fleet based operations, like buses, provide an interesting opportunity to
further empower this transition.

While part of the fleet of Connexxion in Noord-Holland Noord are
already electric, this share will continue to increase in size until all vehicles
under Connexxion drive electrically.

This may however bring a challenge with it as the range of an electric
vehicle could be more limited than that of a fuel powered one, leading to
optimizations needing to be made in the bus schedule, or alternative
compromises to be made.

Autonomous

While fully autonomous vehicles which are ready for the public road are
still some time away, vehicles are more and more equipped with
technologies and features supporting the drivers, with partial autonomous
driving (in semi controlled environments) already being possible.

As these driver supports take over more of the tasks of the driver towards
the future, the role of the drive could begin to change from driver to
overseer to passenger.

Similarly, the role of the bus driver could change as well, allowing for new
opportunities and roles for the drivers to be explored.

Shared

With more and better alternatives to vehicle ownership arising, future
travellers might no longer feel the need to own personal vehicles, and
instead feel confident to rely on the professionally managed shared
alternatives.

While public transport could already be seen as a form of shared mobility,
this idea can be taken further, with passengers in a public transport
network taking on a different role as well, and becoming more involved.

—— TU Delft | Provincie Noord Holland
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Connected

As vehicles become increasingly equipped with smart technologies, they
themselves becomes smarter as well, allowing for expanded functionality,
making the experience for the passenger more convenient, or altering and
enriching the experience in a different manner.

Yearly updated

With more software and technology being developed and implemented in
vehicles, an emphasis arises to have these vehicles be adaptable and able
to be fitted with these new developments.

This allows for the buses to be more adaptable, and allowing it to change
over time to always best suit the current needs of the users.

Autonomous driving

As we move further into the future, driver supports and autonomous driving
becomes more effective, until full autonomous driving becomes possible
and widely available. To help distinguish the level of automation in a
vehicle, the Society of Automotive Engineers (SAE) (2014) has defined the
automation of vehicles in six distinct levels, ranging from no assistance, to
full driving automation. The levels represent the different steps in the ability
of vehicles to operate without human control or intervention.
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* Level 0: No driving automation: The vehicle cannot assist and the
driver is in complete control of the vehicle at all times.

* Level 1: Driver assistance: The vehicle can assist with either steering or
acceleration and deceleration, but the human is responsible for the
other aspects of driving and must supervise the vehicle.

* Level 2: Partial driving automation: The vehicle can assist with both
steering and acceleration and deceleration in certain conditions, but
the driver must supervise the vehicle and be prepared to take over at
any time.

* Level 3: Conditional driving automation: The vehicle can perform most
driving tasks, monitor the driving environment and can handle specific
scenarios independently, but the driver must be prepared to take over
when the system requests.

* Level 4: High driving automation: The vehicle can perform all driving
tasks independently within certain environments, and the driver is not
required to intervene.

* Level 5: Full driving automation: The vehicle is fully autonomous and
can perform all driving tasks under all conditions independently, and
the driver is not required to intervene.

Within the time scope of the project, the general available level of
autonomous driving will increase, yet as the shift to higher level automation
takes longer than expected (McKinsey, 2024), it is unlikely to reach level
5, and allow for fully autonomous driving. Therefore, going forward, the
presence of autonomous driving features in future public transport must be
assumed and accounted for.
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Demand responsive transport

Demand responsive transport is an alternative approach to public
transport where, instead of operating by fixed routes or time tables, the
vehicles alter and adjust their routes and journeys to better suit actual
demand from travellers.

As a typical use case of demand responsive transport is to provide
transport services to areas where there is low traveller demand and
operating large scale fixed bus lines is not viable, such as non-urban
areas, it is highly relevant and interesting to explore and include in this
project.

However, DRT services are often not part of the regular public transport
system as of yet, and where this implementation of demand responsive
transport into the regular public transport system is explored, it is
predominantly focussed on urban areas (Schliter et al, 2021) to improve
efficiency and lower operating costs.

—— TU Delft | Provincie Noord Holland

Although the opportunities of using demand responsive transport in non-
urban areas is being investigated, these researches focus on whether it is
viable and feasible to do so, while overlooking the question of whether it is
actually desirable to do so from the travellers perspective (Wong et al,
2023), often leading to a more efficient and effective system that is
undesirable to use for the traveller.

While there currently are demand responsive transport services available
within Noord-Holland Noord, even ones that are offered by Connexxion
themselves, these services are regarded as a supplement to the regular
public transport network, rather than an integral part of it. Still, the
implementation of a demand responsive transport system for public
transport in Noord-Holland Noord could still be a valuable element in
designing the system to better suit the needs of the travellers.
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Appendix E. Observation plan

What, who and where?

Criteria

Where to observe?
* In and around the bus(stops) in municipality
Drechterland and Hollands Kroon.

What to observe?
¢ Actions, interactions and behaviours of travellers
who use the bus(stops).
¢ The context of these interactions themselves. Such
as:
¢ The bus
¢ The bus stop
¢ The surroundings of the bus stop

Who to observe?
* People who use or interact with the bus
¢ People who use or interact with the bus stops
* People who are in the vicinity of the bus stops
* Bus drivers

How long?

* | plan to spend one full work day in each context

* | plan to spend some time in the bus, some at bus
stops, and some in other hotspots (such as train
station with bus stops close by). The exact time is
not determined, but to ensure a richer set of
observations, a switch in context will be made
frequently.

What to explore?

* Explore the different contexts themselves, what do
these offer, what are elements that might influence
the interactions here.

* Explore who might be the travellers, and potential

users.
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Appendix F. Observation notes and pictures

Observations Hollands Kroon

What did | see?

* Municipality Hollands Kroon has placed 5 shared bikes
at the (only) train station in the municipality. Everyone is
able to use these, but employees at the municipality say
that they only ever seen 3 bikes in use.

* In the municipality there is one bus line, which is a
community bus, driven by volunteers. This bus drives once
per hour.

e The travellers I've seen in transit were mostly children/
students, who needed to travel further to reach their
schools.

Spontaneous interviews

In municipality Hollands Kroon, | performed semi-structured
interviews with people. In total, | spoke to 15 people.

e Ofthe 15 people, 12 did not use public transport.
¢ The people noted various reasons for this, most of
which came down to having access to a car, or bike.
* One participant noted that public transport had an

influence on the choice of education for her daughter.
¢ People labelled the lacking presence of a bus limiting.

* One participant said they the difference between city
and rural areas very unfair.

—— TU Delft | Provincie Noord Holland

Quotes

“Thankfully not!” - a man when asked whether he used
public transport.

“| live too far removed from the network.” - @ woman
when asked why she doesn’t use public transport.

“It's too much hassle to do, the travel time is too big and
you can't go directly.” - an elderly couple when asked
why they don't use public transport.

“| find it very crooked that out here, you have to be
happy with a bus once an hour, while the city gets way
more options.” - a woman when talking about the public
transport system in Hollands Kroon

“| didn't know what was happening to me, the difference
| experienced between here and Amsterdam.” - a women
when asked what she thought of the public transport
system in Hollands Kroon.
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General info

Bus 412

| travelled and observed for 5 hours. In this
time, | observed from inside bus 412, and
at the 3 train stations / transfer station on
line 412, namely station Hoogkarspel,
station Bovenkarspel-Grootebroek and
station Hoorn.

My journey

Venhuizen --> Bus 412 --> Bovenkarspel-

Grootebroek --> Bus 412 --> Hoogkarspel
--> Bovenkarspel-Grootebroek --> Hoorn

Travellers

During the time | was travelling (2 hours), |
took note of who else was sitting in the bus
with me (and the driver). The majority of the
time | was alone, but in total | was (at
different times) joined by 23 other
travellers, 21 of which looked to be
students, one looked to be working, and
one looked to be retired.

General observations
While based on vehicle which is originally not a bus, the modifications do make it feel like a professional and proper bus. It does however
look a bit “industrial” with exposed bolts and rails.

The use of colour in the bus is very limited, with it mainly using shades of grey. The use of colour is mostly informative.
The seats are only slightly comfortable, and the ride was quite bumpy and shaky.

The seats looked clean, but the floor did not, a lot of small debris was strewn about.

Bus driver

Besides simply driving the bus, being a bus drive is also a very social role. The bus driver received some friendly waves from people outside
of the bus, and one time accidentally stopped when mistaking this friendly gesture as someone hailing the bus.

Additionally, the bus driver was very talkative, and made conversation with his passengers, as well as myself.

Bus stops, and bus shelters

During my travels, | noticed a disparity in the bus stops, with some clearly receiving more resources than others. Of the 42 stops along bus line
412, 28 had no shelter at all, and were merely poles with signs and posters on them. 9 Stops had only a shelter in one direction, the other
again being a simple pole. And only 5 stops had shelter a both direction.

Additionally, some bus stops even lacked a sidewalk or platform to stand and safely wait for the bus.
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Bovenkarspel-Grootebroek station

Hoogkarspel station

Hoorn station

Bovenkarspel-Grootebroek train station is one of the
final stops of line 412.

The stop has one bus shelter, which was broken and
vandalised, no waiting room, and an open but
supposedly guarded bike storage, although the camera
was nowhere to be seen.

The bus stop was placed at a relative busy road, and
quite open and public areq, with a shopping mall right
adjecent fo it.

The bus was too early at the train station, requiring the
travellers to wait for 17 minutes, which for many could
be the complete duration of their journey towards this

train station by other transport means.

—— TU Delft | Provincie Noord Holland

Hoogkarspel station is a train station along the route of bus 412.

This stop had no shelter, nor a waiting room for the train. It had
an open and unguarded bike storage, where a sign
recommende locking your bike to prevent it getting stolen.
Additionally, the bike storage had bike vaults.

The bus stop was placed on a quiet and secluded road. While
the area was quite open, it was also enclosed through treas and
shrubbery, limiting visibility from outside the area.

The bus (from Bovenkarspel) did arrive at a favourable time to
catch the train towards Maastricht.

One traveller choose to call a taxi, rather than bike or use the

bus.

The train arrived, and 50-60 people departed. Of these
people, around 2/3 continued their journey through personal
transport (bike, walking or car). 1/3 Of the travellers were
picked up, and only 1 traveller took the bus.

Hoorn station is the other final stop of line 412. Itis a
bigger station with several trains and buses (R-Net, city
buses, regional buses and community buses) departing
from here.

The stop has a lot of shelter available, as well as a
waiting room and stores at the station. The station had

closed, guarded bike storage.

A lot of travellers opt to take the bus, estimated to be
around 50%.

There are a lot of option to continue your journey; car,
bike, bus, taxi, shared car or by foot.

There is a constant flow of buses coming and going.

Next to the station there is a city park, as well as the city
center at walking distance.

There is are a lot of people around, constant buzz.
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Appendix G. Interview plan
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Public transport users

Interview Goal

Learn about the user and the usage of the public transport system in Noord-Holland Noord, the
reasons why users opt to use the system or not, what their opinions are of the system, and what
their needs are.

Research questions public transport users

1. Who are the (public transport) travellers in Noord-Holland Noord?

2. Howdo these travellers use public transport?

3. What are the motivations for these travellers to choose for or against using public
transport?

How do these travellers perceive public transport?

5. What are their struggles relating to public transport?

6. What do these travellers miss in public transport?

B

Interview Protocol

Interview Protocol for Public Transport Travellers in Noord-Holland Noord

1. Introduction

"Hello, and thank you for joining me today. My name Is Dani, and I'm conducting a study inte
public transport travellers in the region [Noord-Holland Noord]. During our conversation, I'd like
to learn about how you use and view public transport, as well as what your motivations and
possible struggles might be.

Before we start, | need to ask your consent for participation in this research. Participation is
entirely voluntary, and you can choose to skip any question, or end the interview at any time. If
at any time you feel uncomfortable, please tell me, and we'll find a suitable solution.
Additionally, | want to assure you that everything we discuss today will be kept completely
confidential. Your responses will be used solely for research purposes, and all identifiable data
will be anonymised. Finally, after the project has finished, all data will be destroyed. If you are
comfortable with all of this, do | have your consent to continue with the interview?”

2. Participant background

2.1 Canyou tellme a bit about yourself? (e.g., age, occupation, daily activities)
2.2 Where do you live? How long have you lived there?

3. Behaviour

3.1 How often do you use public transport in the region?

3.2 What types of public transport do you typically use? (e.g., buses or trains)

[If only trains, ask why]

3.3 What are your usual destinations when using public transport? (e.g., work, school, shop)
3.4 When using public transport, do you travel alone or with others?
[If with others, ask with who]

4. Motivation

4.1 For these journeys, what is your reason for choosing public transport over other forms of
transportation?

4.2 What could be specific reasons why you might choose not want to use public transport?
5. Perception
5.1 What is your overall opinion of public transport in the region?
[Ask further, what contributes to this opinion]
5.2 How do you think public transport in your area compares to other places you've been?

[Ask further, why do they think this]

8. Challenges

8.1 Have you encountered any issues or challenges while using public transport?
[Ask further, how did they deal with these issues or challenges]

6.2 What do you find most difficult about using public transport in this region?
[Ask further, why is that]

7. Missing

7.1 s there anything that you find to be currently missing from public transport here?
[Ask further, why are the missing this]

7.2 What changes would make you more likely to use public transport more often?
[Ask further, why would this make them want to use public transport more]

8. Closing Questions

8.1 Do you have any additional comments or suggestions about public transport, or anything

else?

Concluding Remarks

“Thank you very much for sharing your insights and taking the time to speak with me today. Your
input is very valuable to this research, and | greatly appreciate your participation.

| once again would like to reiterate that all information you provided today will be kept
confidential.

If you have any additional guestions, or would like to reach me for another reason, feel free to
eontact me through my email
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Appendix H. Interview informed consent sheet

Onderzoek naar de ervaringen, meningen en
behoeften van gebruikers van het openbaar
vervoer in Noord-Holland Noord

U wordt uitgenodigd om deel ta nemen aan sen onderzoek ganasmd van op!
varvoer in Noord-Holland Noord ™. Dit onderzosk wordt uitgavoerd door Dani Boon van de TU Delft, in semenwerling
met Provincie Noord-Holland.

Hat doel van dit onderzosk iz 0m een inzicht ta credran in de srvaring, i van de reizigers di
wal, én niat gebruik maken van het openbaar vervoer in Noord-Holland Noord an zal ongeveer 20 tot 40 minuten in
beslagnemen. De data 2al gebruikt worden binnen ds context van aen afstudser prosfschrift. U wortit gavrasgd om
uw ervaringsn met hat openbasar vervoer te delan, en sen gesprek aan te gaan omirent het openbaar varvoer.

Zosla bij elke online activitsit is het risico ven een databrsuk aanwe2ig. Wij dosn ona beat om uw antwoordan

lijk ta houden. We mil i de risico’a door geen vertrouwslijke of identificeerbare data te
verzameten, en bij het verwerken van de data deze %a anonimiseren. Na afloop van het project 2al ook de ruwe data
verwijdesd worden.

w aan dit lig wijwillig, en L kunt 2ich stk moment terugtrekken zonder reden op te
geven. U bent wij om vragen niet ts baantwoorden.

Contactgegevens onderzosker:
Dani Boon

Paguna 1 van 3
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PLEASE TICX THE APPROPRIATE BOXES

Yes

A: GENERAL AGREEMENT —~ RESEARCH GOALS, PARTICPANT TASKS AND VOLUNTARY
PARTICIPATION

1. licheb de informatie over het onderzoek gedateerd 4 april 2024 gelezen en begrepen, of deze
is aan mij voorgelezen. Ik heb de mogelijkheid gehad om vragen te stellen over het onderzoek en
mijn vragen zijn naar tevredenheid beantwoord.

2. lk doe vrijwillig mee aan dit onderzoek, en ik begrijp dat ik kan weigeren vragen te
beantwoorden en mij op elk moment kan terugtrekken uit de studie, zonder een reden op te
hoeven geven.

3. Ik begrijp dat mijn deelname aan het onderzoek de voigende punten betekent.

Het gesprek kan worden opgenomen, indien u hiermee instemt.
o Deze opname zal uitgeschreven worden, waarna de opname verwijderd zal
worden,
*  Er kunnen geschreven notities gemaakt worden van het gesprek.

4. Ik begrijp dat er voor mijn deelname aan het onderzoek geen gecompenseerd geldt.

5. Ik begrijp dat de studie, en het verzamelen van data na het gesprek eindigt.

B: POTENTIAL RISH6 OF PARTICIPATING (INCLUDING DATA PROTECTION}

6. Ik begrijp dat mijn deelname de volgende risico’s met zich meebrengt omtrent data en privacy.
Ik begrijp dat deze risico’s worden geminimaliseerd door de data te anonimiseren voor gebruik,
en door het secuur opslaan van de ruwe data.

7. Ik begrijp dat mijn deelname betekent dat er persoonlijke identificeerbare informatie en
onderzoeksdata worden verzameld, met het risiso dat ik hieruit geidentificeerd kan worden.

8. Ik begrijp dat de volgende stappen worden ondernomen om het risiso van een databreuk te
minimaliseren, en dat mijn iteit op de r wordt beschermd in het geval van
een databreuk.

e Ruwe data wordt secour opgeslagen door de TUDelft.

= Naafloop van het project wordt de ruwe data verwijderd.

s De data wordt geanonimiseerd voor rebruik.

9. I begrijp dat de persoonlijke informatie die over mij verzameld wordt en mij kan
identificeren, zoals naam, leetti|d, geslacht, niet gedeeld worden buiten het studieteam.

10. Ik begrijp dat de persoonlijke data die over mij verzameld wordt, vernietigd wordt na afloop
van het project, geschat op 15 oktober 2024,

€C: RESEARCH PUBLICATION, DISSEMINATION AND APPLICATION

11. Ik begrijp dat na het onderzoek de verwerkte en geanonimiseerde informatie gebruikt zal
worden voor het proefschrift, wat gepubliceerd 2al worden naar de TUDeift Education
Repository.

12. Ik geef toestemming om mijn antwoorden, ideeén of andere bijdrages anoniem te quoten in
resulterende producten.

Paguna 2 van 3
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PLEASE TICK THE APPROPRIATE BOXES

D: (LONGTERM) DATA STORAGE, ACCESS AND REUSE

13. Ik geef to om de iseerde data, verkregen uit het gesprek, die over mij
verzameld worden gearchiveerd worden in TUDelft Education Repository opdat deze gebruikt
kunnen worden voor toekomstig onderzoek en onderwijs.

14. Ik begrijp dat de toegang tot deze repository open is.

Signatures

Naam deelnemer Handtekening Datum

Ik, de onderzoeker, verklaar dat ik de informatie en het instemmingsformulier correct aan
de potentiéle deelnemer heb voorgelezen en, naar het beste van mijn vermogen, heb
verzekerd dat de deelnemer begrijpt waar hij/zij vrijwillig mee instemt.

Naam onderzoeker Handtekening Datum
Contactgegevens van de onderzoeker voor verdere informatie:

Dani Boon
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Appendix |. Expanded personas

Emma

Emma represents the students,
who commute to school on a
daily basis, but also often travel
to visit their friends. They rely
primarily on personal transport
like their bikes for the freedom
and autonomy it offers, but
occasionally use public
transport to get around when it
is more convenient, or when

circumstances leave little choice.

—— TU Delft | Provincie Noord Holland

Motivation:
* Wants to travel for friends, has to travel for school
Situation:
* Lives in Ursem (with her parents)
Occupation:
e Student in Alkmaar
Traits:
* Relies on bike and public transport (mostly bus) to get
around
* Bikes as default, but circumstances may make her choose
for public transport instead
* Has friends in neighbouring villages
* Has limited financial freedom
Behaviours:
* Does not like to bike in the rain, at night, or too far

Considers effort and financial cost when choosing method
of travel

Values comfort in her journey

Values efficiency in her journey

Often travels alone
Needs:
* Community
* Autonomy
* Comfort
* Security
Struggles:
* Has to travel far to reach friends and school
* Wants to be able to dictate her own schedule
* Bus can be unreliable at times
¢ |sforced to plan around the limited schedule of the bus
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Femke

Femke represents the office
workers who commute to the
company office when they want
to work on site. With more
freedom to plan their journeys
around their schedules, as well
as more freedom in means of
travel, they often weigh their
options based on comfort,
efficiency and potential benefits

Motivation:
* Has to travels for work and want to do so efficiently and
comfortably
Situation:
* Lives in Tuitienhorn (with husband and kids)
Occupation:
* Works a full-time office job in Hoorn
Traits:
* Relies on public transport and car to travel
* Mostly travels by car, but often uses public transport to
travel to work
* Has financial freedom
Behaviours:
* Plans when o travel to fit with work schedule

it offers. * Uses travel time to work
* Avoids traveling in rush hour
* Seeks out rest when traveling
* Given the same travel time, prefers to travel by public
transport
Needs:
* Competence
* Comfort
* Fitness
* Purpose
Struggles:
* Has to manage with the uncertainties of public transport
* Wants to be able to travel efficiently and comfortably
* Traveling with public transport requires more effort
* Despite its benefits, public transport still isn't the clearly
better option
— 103
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Martin

Martin represents the manual
labourers who commute to their
job sites on a daily basis. Their
set schedules often limit their
freedom when travelling, and
they value comfort and
efficiency to make the transition
from work to private life as
smooth as possible.

—— TU Delft | Provincie Noord Holland

Motivation:
* Has to travels to different worksites, and wants to do so
quickly
Situation:
* Lives in Wieringerwaard (with wife)
Occupation:
* Works a full-time construction job at various locations
Traits:
* Relies almost exclusively on car to travel
* Works long days, and starts early
* Like to travel efficiently, without wasting time
* Has decent financial freedom
Behaviours:
* Travel by car to wherever he is working at that time
* Pick up some colleagues for carpooling on the way to
work
* Has a close bond to his colleagues
* Is very aware of his health
* Has flexible working hours
* Has flexible working locations
Needs:
* Competence
* Autonomy
* Fitness
* Comfort
Struggles:
* Cannot work when travelling, only on location
* Destinations are difficult to efficiently reach without car
* Has to bring tools to work
* Work puts a large physical strain on his body
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Klaas

Klaas represents the retirees
who no longer have a regular
commute. Unable or unwilling
to rely on personal transport,
instead they rely on public
transport to travel around.
When travelling, they value the
freedom, comfort and flexibility
afforded by public transport.

— 105

Motivation:
* Wants to travel for fun, and to visit friends
Situation:
¢ Livesin Hem (alone)
Occupation:
* Retired
Traits:
* Does not have a car anymore
* Is physically weakening due to old age
* Has a small, but close social circle in the area
* Has decent financial freedom
Behaviours:
* Travels without being bound by time or routes
* Enjoys traveling by public transport for the freedom, the
comfort and the sights
* Want to get out to maintain physical health
e Carefully plans his journeys ahead of time
* |s flexible when unexpected changes arise
Needs:
* Comfort
* Beauty
* Relatedness
* Fitness
Struggles:
* Can no longer drive a car, or walk and bike for longer
distances
* His social circle is getting smaller and harder to reach
* Sometimes has trouble keeping up with the times, and may
require some guidance
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Richard

Richard represents the voluntary
bus drivers. While not a
traditional traveller, they are sill
key users of the buses. As
volunteers, the are driven by
their desire to support and give
to their own communities, often
going beyond what is asked of
them.

—— TU Delft | Provincie Noord Holland

Motivation:

* Wants to help ‘his’ people be more mobile
Situation:

¢ Lives in Anna Paulowna (with his wife)
Occupation:

* Retired, voluntary bus driver
Traits:

* Volunteers for driving the community bus several times a

month
* Knows a lot of people from the region
* s still physically well
Behaviours:
* Is socially active towards his passengers
* Wants to give to his community by driving the bus
* Feels responsible for the journey of his passengers
Needs:
* Impact
* Morality
* Purpose
* Recognition
Struggles:
* Wants to help more people, but is limited by the bus
* Does not want to drive around uselessly
* Can't be there for everyone
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Appendix J. Context factors

Factor Mumber

Sheart description

CEPEST

Typs
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Lewved of lonalinass has
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brand for granted [Ropakkl,
]
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complex [Sedae, 2023}
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Lo0% d|gital world, 2021)
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Damograghic
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Camograghic

Demograghic
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towards sustainable iving
2021, 202)
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|Hunziker & De Glowanstt,
2023}

Car sharing halps refucing kacal
air pealution (Kichie, 2000
Frublic fransport has & lower
carbon Feotprint then private
transpart {Richie, J020]
Transpart sccounts far 20% of
glabsl 02 emissions (Richie,
2020

Millenials are muth mare likely
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enviraremental impace (Was
2018 the year of the
infleentioal sustairakle
wansumar?, 201s]

Glabal populstion ower 63 is
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The line between public
transit, and mobdity sarvices iz
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& special drivars lisence for
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A special drivers [cence fior
autansmous vehiclas is Daing
ronsidenad by some statas
[Awbonomous ¥ehicles | Self-
Driving Vehichas Enactad
Legislation, z.d.]

The pradamimant customars of
future yehithas will be
muriclpalities and transport
azscciatbons [Self-driving
vehicles are biecoming & meands
of publectranzpart, 2021
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[ Rijkewaterstaat, DO 3022]
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al., m1y
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daubldad In 3021 dan continwse

L rime (World Energy
Irvestment 2022, 2022)
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[ DardE, 2017

Theare are too many cars on the
roads (Rijkswaarstaal, Doy
2022}

Pelitical
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—— TU Delft | Provincie Noord Holland
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[Manyika, 2017)

Genaration alphs EHFIEI?'I"EHGEE-
angarand fear dus ta dimate
LTSS Sress [Vis, 2022)
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matsonal ideal [Gerders et al.,
2016}
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truth {Quteran, 2022}
Cualifications of "alita’ shift
Frorm watchas and fancy suits 1o
nat milk and waga [Kooyman,
20185}

Young sdulis feeld the need tor
adigital detox {Boon, 2015)
The awtamotive futura is
shared [da Jong, 2015)

The autamotive Tulureis
Avtanamos [de fang, 2019)

EY platforms are beroming the
standand [Torchinsky, 2021)

It's eashar ta get private wehicle
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transport {Floeger, 1954]
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world will be used for mobiliby
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Marketing, 2009
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.\'-'|E,Ei5-|'l’l. Fﬂﬂ'.lﬁ arolaihe the
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[Gerders &1 al, 2016)
Autanormaus vehicles are safer
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An =lecmovehicle has a
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Technalogical

Technalogical

Tachrakogial

Tedhnzlogkal
zacin-cubtural

Political

Tethnpiogical

saoin-cultural

C=mographic

C=mographic

Dewalzpment
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Warking ramotaiy remlis i
lete compaition (Buitelasr &t
al., 2021}
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Fimancial and emoticaal well-
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bahind other age groups [C85,
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The parcantage of pespla wha
hawa a drvers lioance is staying
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[ Froduct] ownership wall stall
provide happemess inthe future
|Stoward ot af., 2023)
Travellers vant their vehicles
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2020
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Appendix L. Expanded future profiles

Expected student

Motivation:
e Wants to have maximum convenience in life and travel
Situation:
e Lives in Ursem (with her parents)
Occupation:
e Student in Alkmaar
Traits:
e Almost exclusively relies on public transport to travel
* Has many acquaintances, but no close friends
* Has little freedom of choice in travel means
Behaviours:
¢ Likes to be guided/steered throughout her entire day
* Values convenience above all
e Wants to leave the thinking to Al
e Prefers to take a passive role in travelling
Needs:
e Comfort
e Community
* Security
e Stimulation
Struggles:
¢ Further away from the city, the public transport is less

good, requiring her to sometimes take a more active roll

¢ Ease of passivity can easily turn into a feeling of
powerlessness

Desired student

Motivation:
* Wants to carve her own path through life
Situation:
* Livesin Ursem (with her parents)
Occupation:
e Student in Alkmaar
Traits:
* Mostly relies on public transport to travel, but sometimes
chooses to go by bike instead
* Has a small circle of close friends
* Has little freedom of choice in travel means
Behaviours:
* Lets no-one dictate her life for her
* Actively tries to communicate and connect with the
people around her
* Considers which routes to travel to reach her destination
Needs:
* Autonomy
* Relatedness
* Impact
e Beauty
Struggles:
* ltis easy and comfortable to let others manage your life
for you, but giving away control is a slippery slope
* The world is moving to more and more automation, to
fight it is a uphill battle
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Expected worker

Motivation:
e Wants to work as efficiently as possible, wherever she is
Situation:
e Lives in Tuitienhorn (with husband and kids)
Occupation:
* Works a full-time office job in Hoorn
Traits:
¢ Often times work fully occupies her mind, even ‘outside of
office hours’
¢ Has little social connections outside of colleagues and
family.
* Has a lot of freedom to choose how to travel
* Exclusively uses public transport to travel to work
Behaviours:
* Wants to be able to work almost everywhere
* Works when travelling to or from work
* Leaves the planning of travel to Al so that she can
continue working efficiently
¢ Isolates herself when travelling
Needs:
* Competence
e Impact
e Comfort
¢ Fitness
Struggles:
e Sometimes it is difficult to work when travelling, leading to
‘lost time’
* Working this much, and at various location puts a large
strain on her (mental) health
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Desired worker

Motivation:
* Wants to create clear boundaries in life, and be more
conscious of her life and surroundings
Situation:
* Lives in Tuitienhorn (with husband and kids)
Occupation:
* Works a full-time office job in Hoorn
Traits:
e Often uses public fransport to travel to work
* Has many social connections ranging in closeness
* Has a lot of freedom to choose how to travel
* Mostly uses public transport to travel to work
Behaviours:
* Only works at the office, and travels to be on time for it
* Enjoys the convenience of efficient public transport
* Spends fravel time consciously observing her
surroundings
o Likes to talk to other travellers
¢ Avoids the topic of work when not at work
Needs:
* Relatedness
* Beauty
* Fitness
* Stimulation
Struggles:
* Not working while travelling requires her to travel earlier
in the morning, and later in the afternoon
* Not everyone feels the same way she does, so
connecting with other travellers sometimes isn't possible
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Expected laborer

Motivation:
e Wants to be as efficient as possible in working, and in
reaching work
Situation:
e Lives in Wieringerwaard (with wife)
Occupation:
* Works a full-time construction job at various locations
Traits:
* Relies on public transport for travelling when possible
* Has limited social connections with his colleagues
¢ Has limited freedom when choosing when and how to
travel to work
Behaviours:
¢ Doesn't bother connecting with his current colleagues as
he'll might be working with different colleagues tomorrow
* Retrieves the needed tools at the worksite
* Does exactly as his briefing tells him
Needs:
* Purpose
* Comfort
e Stimulation
e Fitness
Struggles:
e Work can feel like a drag, with a changing roster of
colleagues, he has difficulty to connect with any of them
* Sometimes neglects to take info account his own physical
needs
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Desired laborer

Motivation:
* Wants to manage himself and his health first, and his
work second
Situation:
* Lives in Wieringerwaard (with wife)
Occupation:
* Works a full-time construction job at various locations
Traits:
* Relies of public transport and carpooling to travel to work
* Has many social connections ranging in closeness
* Has limited freedom when choosing how and when to
travel to work
Behaviours:
* Actively negotiates his current working situation
* Tries to make small talk as often as possible to build
connections with his colleagues
* Brings his own set of tools to work
Needs:
e Fitness
* Competence
e Community
* Comfort
Struggles:
* Sometimes feels conflicted when prioritizing his own
health over his work
* Has to carry around his heavy packing of personal tools
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Expected retiree

Motivation:
* Wants to have an easy existence, without having to deal
with any obstacles
Situation:
¢ Livesin Hem (alone)
Occupation:
* Retired
Traits:
* Has difficulties keeping up with his increasingly complex
surroundings
 Exclusively relies on public transport to travel around
¢ Has little close acquaintances left
¢ Has much freedom in choosing when and where to travel
* Doesn't offen travel
* Would rather be visited by people than visit them himself
Behaviours:
e Wants to be fully guided by his virtual assistant in when
and where to go
* Feels overwhelmed quickly when outside
o Gets lost easily
Needs:
e Comfort
e Security
* Purpose
¢ Fitness
Struggles:
* Has difficulty filtering information based on what is useful
to him
* Physical weakening has made moving around more
difficult.
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Desired retiree

Motivation:
* Wants to retain his control over his own life, health, and
wellbeing
Situation:
¢ Livesin Hem (alone)
Occupation:
* Retired
Traits:
* Comes outside often
* Has a small circle of close acquaintances
* Mostly relies on public transport to travel around, only
short distances are walked
* Has much freedom in choosing when and where to travel
Behaviours:
* Tries to strike up a conversation with anyone wiling to join
him
* Walks outside to preserve his physical wellbeing
* Enjoy being outside, seeing the world and talking to
people
Needs:
e Community
e Fitness
e Beauty
* Impact
Struggles:
* Sometimes struggles to determine what is and isnt worth
his time and energy
* Might have some difficulty in finding conversational
partners in this busy world
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Expected driver

Motivation:
* Wants to be a cog in a system meant to help the people
around him
Situation:
¢ Lives in Anna Paulowna (with his wife)
Occupation:
* Retired, voluntary bus driver
Traits:
* Volunteers for driving the bus no more than is strictly
necessary
e Tries to drive on quiet days
e Knows very little of the travellers
¢ Isn't dependant on public transport himself
Behaviours:
* Does not like to interact with the passengers boarding the
bus
* Does exactly what he is told to do, and not more
e Prefers quiet and easy days and routes
Needs:
* Morality
e Comfort
* Purpose
e Competence
Struggles:
e Sometimes has difficulty in seeing the value of the
voluntary work that he does
e The bus cannot drive itself for some part of the routes,
forcing him to have to drive it manually
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Desired driver

Motivation:
* Wants to do more to better and more pleasantly help the
people around him
Situation:
¢ Lives in Anna Paulowna (with his wife)
Occupation:
* Retired, voluntary bus driver
Traits:
* Volunteers for driving the bus as often as is allowed or fun
for him
* Drives on the busier and more challenging days
e Knows many of the regular travellers
* Isn't dependant on public transport himself
Behaviours:
* Greets every passenger boarding the bus
* Tries fo make conversation with the passengers aboard
* Goes out of his way to better help his passengers
* Often takes over from autonomous driving to make the
ride more comfortable for his passengers
Needs:
* Impact
* Relatedness
* Morality
* Purpose
Struggles:
* Is limited in how many people he can help throughout the
day
 Sometimes is unable to make conversation with his
passengers when driving needs more attention
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