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Executive summary

This project was conducted in collaboration with Embraer-X,
the strategic innovation department of aircraft manufacturer
Embraer. The project addresses the challenge for OEMs:
aircraft are not built until there is clear interest from airlines
supported by a human desirability to enther the 9-seater
market. Therefore, this study explores the research question:
who are the passengers in the electric 9-seater and what
kind of services should airlines offer to meet the passenger
needs?

The 9-seater electric aircraft introduces a new travel
experience to passengers. It is designed for short-haul rural—
hub connections of up to 400 km and offers a low-emission,
time-efficient alternative to ground transport. Its small size
allows operation from underused regional airports, and it
produces less noise while flying at lower altitudes. The aircraft
is especially relevant in regions with low passenger volumes,
limited public transport, and geographic barriers. These
conditions informed the selection criteria for a suitable use
case, which led to the exploration of the Ferde—Bergen route
in Western Norway.

This route connects a rural area (Ferde) to a regional

hub (Bergen) and is currently underserved by fast and
seamless transport options. It includes several existing travel
alternatives: driving with a ferry (=3 hours), a 7.5-hour detour
by car, bus-ferry combinations (=3.5 hours), a passenger boat
(=3.5 hours), and an illogical and unsustainable flight via Oslo
(=4 hours). Previously, a direct 39-seater flight operated on
the route but was discontinued in 2020 due to low passenger
demand and misaligned scheduling. Local governments have
expressed interest in reintroducing the route using a 9-seater
aircraft (Ydersbond, 2023). Given the route’s geographical

complexity, public transport limitations, and business travel
potential, it serves as a relevant test case for studying
9-seater implementation.

A two-week qualitative field study was conducted in January
2025 to explore who the potential passengers of the 9-seater
are and what services they would expect. The research
question was: who are the passengers in the 9-seater market
and what kind of services should airlines offer to meet the
passenger needs? Three sub-questions guided the research:
(1) What factors determine a passenger’s choice of travel
mode? (2) How do passengers experience current travel
options on the Ferde—Bergen route? (3) How is the 9-seater
service concept evaluated by potential users?

To answer these questions, three qualitative methods were
applied: in-depth interviews, on-street interviews, and auto-
ethnographic research. Thirty interviews were conducted with
passengers across the route, and the researcher traveled the
existing travel options to validate and deepen the findings.
The in-depth interview method served as the main analytical
base, while the other two methods provided context and
revealed additional themes.

The findings of this fieldwork led to the identification of 20
passenger needs. Ten passenger needs were synthesized
into the Time-Savvy Business Traveler persona:

time efficiency, reliability, flexibility, productivity, having

an overview, convenience, seamless transitions, financial
freedom, lowering emissions, and work-life balance. These
were translated into design criteria guiding the design phase.



The design phase started with a co-creation session which
designed the door-to-door journey using the Time Savvy
persona. Along this journey 37 service touchpoints were
developed. A passenger selection session was held online
with six Norwegian Time Savvy personas to reduce the
number of services to 21. A stakeholder evaluation was held
to 15 touchpoints after stakeholder evaluation. The five most
important passenger needs were prioritized by passengers
and stakeholders as: time efficiency, reliability, having an
overview, productivity, and flexibility. Stakeholders confirmed
to focus on these five needs, but noted that time efficiency is
the most important needs and flexibiilty is the most difficult
since it impacts operational viability.

The final set of touchpoints includes services such as: a
system to benchmark the full door-to-door trip in terms of
cost, time, and emissions; real-time updates across all travel
segments; a trip summary at the end of the journey; and
clear information about the new electric 9-passenger flying
experience. It also includes flexible flight rebooking, rush-
hour-aligned departure schedules, baggage delivery options,
self-handled luggage, integrated parking, and backup ground
transport. Security procedures were simplified through
separate security streams, while pre-ordering catering

and comfortable workspaces help maintain productivity.
Connections to international flights and integrated ground
transport services further complete the eShuttle journey.

To support implementation, the project concludes with a
roadmap that spreads the development of the eShuttle
service over four strategic horizons, from now until 2040. The
roadmap is based on the “wheel of responsibility,” outlining
how airlines, airports, governments, and OEMs should
collaborate. While the airline owns the passenger experience,
airports must enable physical services, governments provide
regulatory and funding support, and OEMs ensure the aircraft
enables the onboard services.

The roadmap is structured over four horizons. Horizon O
(2025-2031) focuses on building a time-efficient foundation
and preparing operations before the aircraft’s expected
release in 2030. Horizon 1 (2031-2034) launches the
eShuttle by targeting the Time-Savvy business traveler with a
focus on reliability and time savings. Horizon 2 (2034-2037)
adds control and overview through real-time updates and trip
summaries to enhance informed decision-making. Horizon 3
(2037-2040) expands the eShuttle service into a full door-to-
door network, implementing all touchpoints and broadening
accessibility with increased governmental support.
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Introduction

This chapter introduces the graduation project. Section
1.2 explains why electric aviation is needed to address the
environmental impact of the aviation sector. Section 1.3
introduces the small electric 9-seater aircraft and explains
how it fits within Regional Air Mobility (RAM), in contrast
to Urban Air Mobility (UAM). Section 1.4 presents the
stakeholders involved in delivering 9-seater services and

their roles. Section 1.5 outlines the project brief, developed in
collaboration with Embraer-X. Section 1.6 defines the project

goal and scope. Section 1.7 explains the design approach,
followed by Section 1.8, which gives an overview of the
methods used throughout the project.

.1 Introduction

.2 Why electric aviation matters?

.3 What is the small electric 9-seater aircraft?
.4 The 9-seater stakeholders

.5 Project brief

.6 Project goal and scope

.7 Project approach

.8 Methods overview



1.1 Introduction

This chapter introduces the small electric 9-seater aircraft.

It begins by explaining why electric aviation is relevant in
addressing the environmental challenges of the aviation
sector. The chapter then introduces the 9-seater aircraft as
the first fully electric aircraft expected to be commercially
viable by 2030, and explains how it fits within the broader shift
toward Regional Air Mobility (RAM). The difference between
RAM and Urban Air Mobility (UAM) clarifies the operating
context of the 9-seater.

Following this, the stakeholders involved in delivering 9-seater
services are introduced, including their roles and relationships
in enabling a passenger-centered service. The chapter

ends with the project brief, the research goal and scope, the
chosen design approach, and an overview of the methods
used in this graduation project.

Figure 1: front picture of a 9-seater aircraft (Vearidion, 2025).



1.2 Why electric aviation matters?

The aviation industry is facing environmental challenges.

The sector currently makes up 2% of global greenhouse gas
emission (Wang et al., 2024). The aviation air travel volumes
are back to pre-pandemic levels and keep growing, with a
yearly growth of 6%, while the pace of current sustainable
initiatives only reduce emissions by 1% per year (Notenboom,
2025). This means emissions are expected to keep rising and
in order to meet the goal of the Paris Agreement to achieve
net-zero carbon emission by 2050, the sector needs to
change (Ansell, 2023).

A
Battery 100+ seater
range electric and
(in km) hydrogen
4 9-30 seater
+ seater hybrid
>800 hybrid
Fuel cell
10-56 seater
600
Y ¥
— A
2-4 Electric
seater 9-seater
200 electric
2020 2025 2030 2035 2040 Time
(in years)

Figure 2: the technology readiness (Ydersbond, 2023).
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One of the possible solutions is electric aviation, which

is expected to reduce emissions by up to 88% (Nordic
Innovation, 2024). Battery technology is developing rapidly
and is expected to enable operations of small electric aircraft
by 2030. These aircraft open up new possibilities for short-
distance air travel (EFC, 2025).

Electric aviation is expected to scale in phases. Hybrid and
fuel cell aircraft may enter the market from 2025 onward,
while battery-electric 9 seaters are expected per 2030. This
makes the 9-seater the first fully electric aircraft ready for
commercial use and a stepping stone toward larger electric
aviation (Ydersbond, 2023). The expected technology timeline
is shown in Figure 2.

The first small electric aircraft to operate commercially is the
9-seater by 2030. This 9-seater aircraft introduces new flying
experiences for passengers with reduced noise and zero
emissions (EFC, 2025).



The 9-seater market is not expected to contribute significantly
to reduction of global greenhouse gas emissions, but it will
serve as a stepping stone for upscaling electric aviation to
larger aircraft (Aircontact group, 2024) (see figure 2).

1.3 What is the small electric 9-seater aircraft?

New modes of electric air travel are emerging under the
umbrella of Advanced Air Mobility (AAM). Within this, two
main categories are often mentioned: Urban Air Mobility
(UAM) and Regional Air Mobility (RAM). UAM focuses on
short flights within cities, using electric Vertical Take-Off
and Landing (eVTOL) aircraft that depart from vertiports.
RAM, on the other hand, connects rural areas to urban
hubs over longer distances, using small aircraft that operate
from existing airport infrastructure. Table 1 summarizes the
differences between UAM and RAM (Advanced Airmobility
Expo, 2025).

The 9-seater aircraft falls under the category of RAM, which
focuses on short-haul flights up to 400km (Baur et al., 2024).
The 9-seater carries up to nine passengers and is operated

by two pilots (FAIR, 2024).

Table 1: Differences UAM and RAM (Advanced Airmobility

Expo, 2025).

Aspect

UAM

RAM

Geographical focus

Air transport within
and around dense
urban environments

Intercity, rural to
urban and remote
connectivity

Distances Less than 100km Between 100 km
and 400km
Infrastructure Vertiports Existing airport infra-

structure

Main use-cases

Air taxis, last mile
delivery and in-
tra-city travel

Regional business
travel, healthcare
and logistics
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1.4 The 9-seater stakeholders

The introduction of 9-seater depends on collaboration
between stakeholders. Table 2 below outlines the main
stakeholders involved and their roles in delivering 9-seater
services to the passengers.

Passengers are the end-users whose needs ultimately
determine the 9-seater service success. Currently, it is
unclear who these passengers are and what desirable and
viable 9-seater services should be offered (Embraer, 2024).

The airline holds the most central role: it decides whether to
operate the 9-seater services based on a viable business
case. The airline has the ‘power’ to decide to step into this
9-seater market and buy an aircraft from an OEM, such as

Embraer. The airline is responsible in offering the passenger

services (Skypal, 2024).

Airports provide the physical infrastructure for 9-seaters to
land and take-off. The airports co-operate with airlines to
support passenger services at airports (Avinor, 2025).

The government plays an enabling role through funding
and regulation. In many regions, 9-seater routes may not
be commercially viable at first, especially in low-demand

or remote areas. Public support, such as subsidies or
Public Service Obligation (PSO)-like contracts, help ensure
continuity and access to those remote regions (Norwegian
Ministry of Transport, 2024).

The OEM supplies the 9-seater aircraft based on market
supply and demand. The OEM has little to no influence on the
passenger service design, since the airline is leading in this
(Embraer, 2024).

Table 2: Stakeholders and their roles in offering the 9-seater services.

Stakeholder Customer Role in 9-seater journey Notes/context

Passenger - End-user of the 9-seater service, but unclear who the target group is Businesses show high interest in
of the 9-seater services. fast air transport (Embraer, 2025)

Airline Passengers Main service provider. Owns the passenger experience. Decides to Enters the market when services

and business model are defined
(Embraer, 2025).

(9-seater services) operate the route based on business case. Coordinates with OEMs,

airports, and government (Skypal, 2024).

Airport Airlines (time slot and ser- | Provides infrastructure for take-off, landing, and ground services.
vices) and passengers Collaborates with airlines for passenger services at the airports
(Avinor, 2025).

Most airports are government
owned to maintain national
connectivity (Avinor, 2025).

Government Airline and airports Supports through ticket funding and services through PSO contracts -
(PSO contracts) and owns most national airports (Norwegian Ministry of Transport,
2024)
OEM Airline Passive role; responsible for aircraft production. Operates on Starts the production of 9-seater

(E.g. Embraer) (builds aircraft for airline) supply-demand logic (Embraer, 2024). aircraft when airlines buy an air-

craft from OEM (Embraer, 2025)
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The stakeholder network

This paragraph shows how the relationships between the
stakeholders work. Figure 3 shows how the stakeholder
network for the 9-seater service is structured across three
layers: reponsible, supports and enables. The network
focuses on how to collaboratively deliver a passenger-
centered 9-seater service, with each stakeholder contributing
in different ways.

Government
-
I
Financial and regulatory
OEM support
=
-l
Builds the 9-seater
aircraft

Airport

A=
A

Airline

Offers 9-seater services

{C\i Passenger
>

User of 9-seater

Figure 3: the mapped stakeholder network.

Facilitates 9-seater W
operation and services

In Figure 3, the passenger is placed
outside the stakeholder network. The
passenger does not directly shape the
system but is the end-user of the 9-seater
services and plays a passive rol in
providing 9-seater services. .

Responsible for 9-seater services

This layer includes the airline. The airline
is responsible for delivering the 9-seater
passenger experience. Airlines co-operate
with airports when the 9-seater services
are at airport locations. The airline must
comply with the regulatory Public Service
Obligation (PSO) contracts in how they
offer the 9-seater services to passengers.

Supports the 9-seater services

The airport supports the services. The
airports co-operate with airlines to
manage 9-seater ground services. In this
the government supports infrastructure
development to realise the 9-seater
operations at airports.

Enables the 9-seater services

The government and the OEM enable the
O-seater services. They are not directly
involved in delivering passenger-centered
services. The government plays a role by
owning most airports and issuing PSO
contracts to airlines in how they should
provide services. The OEM operates on
a demand-supply basis, by building the
9-seater aircraft for airlines.



1.5 Project brief

This project was initiated by Embraer-X, the strategy
department of the original equipment manufacturer (OEM)
Embraer (Embraer is the third leading aircraft OEM
worldwide). Embraer-X acts as a market accelerator within
Embraer, aiming to explore new business models. They do
this by identifying market needs and industry trends to step
into new markets (Embraer, 2024).

The goal of this project is to analyse the 9-seater market and
uncover what services airlines should offer to passengers to
enable a successful commercial introduction of the 9-seater.
The role of the airline is crucial in this, since the airline must
first see a viable business case before entering the 9-seater
market and purchasing an aircraft from an OEM. An OEM
does not start building an aircraft before an airline commits
to buying it, as the production costs are too high. Therefore,
the power to enter the 9-seater market lies with the airline,
not with the OEM. The airline is also responsible for offering
the 9-seater services to passengers. This brings us to the
research question:

Who are the passengers in the 9-seater market and
what kind of services should airlines offer to meet the
passenger needs?
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1.6 Project goal and scope

The goal of this report is to uncover the service touchpoints
that airlines should offer to passengers in the 9-seater door-
to-door journey. This helps Embraer convince airlines to enter
the 9-seater market by showing, from a passenger point of
view, which services are needed to create a viable business
case.

This research focuses on uncovering passenger needs
through a qualitative research approach. It explores what

the passenger needs are in order to understand how airlines
should offer the 9-seater services. The focus is specifically on
the airline—passenger relationship in the door-to-door travel
journey.

This project does not focus on the development of the aircraft
itself. The technological feasibility and technical ‘know-how’ of
the OEM are left out of scope. Instead, the report focuses on
the desirability of the 9-seater services (who are the passen-
gers?) and the viability (what services should airlines offer?).



1.7 Project approach

The project is structured through the Double Diamond
approach, which contains four different phases (Design
Council, 2005). Figure 4 shows the four phases of the Double
Diamond and how the report outline is structured.

Discover phase

In this phase, the project research question is explored. In
Chapter 2 the 9-seater aircraft and in Chapter 3 the use-case
and passenger methods are explained. Chapter 4 presents
the passenger results to discover the passenger needs for
9-seater services.

Define phase

In this phase, the results from Chapter 4 are discussed in
Chapter 5 to develop the needs-based target group of the
9-seater service. The define phase ends in Chapter 6 with
a design brief that concludes the research phase of the first
diamond. In this design brief, the design criteria are listed.
These criteria guide the second diamond.

Research Design
5 R
OOAQ’ Oo,;. & 0@4}/
O.\% % OQ' .
Introduction Design brief Final
outcome

Figure 4: the report approach with chapter numbers (Design
Council, 2005).
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Develop phase

The develop phase was used to explore different options to
answer the design brief from Chapter 6. This phase included
the desirability development of the 9-seater services through
co-creation and passenger concept selection in Chapter

7. Chapter 8 focuses on stakeholder iterations to explore
the viability of the services. These desirability and viability
iterations helped to define the deliver phase.

Deliver phase

The deliver phase was the final phase of the project. It
includes the presentation of the 9-seater service concept in
Chapter 9, followed by the implementation approach of the
9-seater services in Chapter 10. The last diamond ends with
the conclusion in Chapter 11. This chapter summarizes the
final outcomes of the project.



1.8 Methods overview

The methods used in the research and design phase are
described down below.

Desk research Chapter 1-11 j @

Desk research was done by gathering insights into the
existing literature and documents available regarding
the 9-seater topic.

Stakeholder interviews Chapter 2, 3 m

Semi-structured and unstructured interviews were held
with electric aviation stakeholders. The stakeholders
were sampled through convenience and random
sampling. During these interviews, the goal was to
help guide the research or design process through the
expert lens.

Indepth / on-street interviews Chapter 4, 5 O&O

Semi-structured in-depth and on-street passenger
interviews were held to gain insights into their travel
behavior, mode experiences and how they evaluate
the 9-seater concept. Visual tools were designed to
help guide the interviews. These visual tools can be
found in Appendix A.

Auto-ethnographic research Chapter 4, 5

Auto-ethnographic research was conducted to fa-
miliarize as researcher with the passengers and to

understand how current travel modes are experienced.

A two week visit was done in January 2025 to experi-

ence different travel modes and sample passengers

for the on-street passenger interviews.
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Co-creations Chapter 7, 8

Co-creations sessions were held with IDE master
students and stakeholder experts to ideate 9-seater
services.

Evaluation sessions Chapter 7, 8

Evaluation sessions were held with passengers and
stakeholders. The evaluation sessions focused on the
design criteria which guided the design proces. The
evaluation sessions gave insights the prioritization of
the design criteria.

Selection sessions Chapter 7

Selection sessions were held with passengers to
select ideas that were most desired. The selection
sessions helped to gather insights in reducing ideas
into the development of concepts.

Feedback sessions Chapter 8

Feedback sessions were held with stakeholders to
gather insights on the viability on the concept devel-
opment. The feedback sessions helped to reduce the
amount of concepts into ‘final’ concepts for the final
phase of this report.
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The 9-seater
aircraft

This chapter introduces the context behind the 9-seater
aircraft. Section 2.2 outlines Embraer’s position as an aircraft
manufacturer, followed by Section 2.3 on Embraer-X and

its role in exploring new markets. Section 2.4 presents the
characteristics and applications of the 9-seater aircraft.
Section 2.5 highlights the market potential and outlines

the conditions for selecting suitable use cases. Section 2.6
concludes the chapter.

2.1 Introduction

2.2 Embraer

2.3 Embraer-X

2.4 The 9-seater aircraft
2.5 The 9-seater market
2.6 Conclusion



2.1 Introduction

This chapter introduces Embraer and its strategy department
Embraer-X, which explores new market opportunities like the
9-seater. It then outlines the characteristics of the 9-seater
electric aircraft and the new flying experience for passengers.
The chapter shows the market potential of the aircraft in
regions with limited public transport, geographical constraints,
and thin business travel demands, where the 9-seater could
offer a time-efficient alternative compared to other modes of
transport.

Figure 6: a flying 9-seater (Vearidion, 2025).
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2.2 Embraer

Embraer is a Brazilian aircraft manufacturer and Original
Equipment Manufacturer (OEM). It is the third-largest aircraft
builder worldwide, after Airbus and Boeing. Unlike Airbus and
Boeing, which primarily produce larger aircraft, Embraer’s
product portfolio includes aircrafts with up to 150 seats
(Embraer, 2025).

As an OEM, Embraer is responsible for the design,
certification, and production of aircraft. Production only begins
once an airline places an order. Due to the high development
and certification costs, OEMs do not build aircraft without

a buyer. This differs from the automotive industry, where
vehicles are often built before they are sold. In aviation, the
aircraft must first be sold to an airline, which means that the
airline must see a viable business case before they step into
a new market (Embraer, 2025).

Airlines only purchase a new aircraft type when they

see market potential. For OEMs, this means they must
demonstrate that the aircraft fits within a viable service model.
One way to support this is by showing passenger desirability
in the services airlines would need to offer (Embraer, 2025).

2.3 Embraer-X

Embraer-X is the strategy department within Embraer (see
figure 7). It explores new markets and emerging technologies.
Embraer-X has supported initiatives such as the eVTOL
spin-off EVE. For the 9-seater market, Embraer-X looks at
partnerships to invest in smaller OEMSs, such as start-ups

or scale-ups, that are developing electric 9-seater aircraft.
The goal is to explore business opportunities by convincing
airlines of a viable business case to buy a 9-seater aircraft
from an OEM (Embraer, 2025).

€ EMBRAER

l
X

EMBRAER-X

l

Exploring the
O9-seater market

Figure 7: structure of Embraer and Embraer-X.



2.4 The 9-seater aircraft

The 9-seater electric aircraft carries up to nine passengers
and is operated by two pilots (FAIR, 2024). It is designed

for short-haul regional flights, with a range of up to 400 km
(Schouten, 2025). The aircraft produces zero operational
emissions and generates less noise due to its electric battery
propulsion (Embraer, 2024).

The aircraft offers a new flying experience. It flies at lower
altitudes, which reduces cabin pressure and allows for larger
windows (EFC, 2025). The aircraft is smaller and passengers
are seated directly next to each other as shown in figure 8
(Embraer, 2025).

=z

Figure 8: interior design example from the electric Alice aircraft (Reed & Reed, 2021).
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2.5 The 9-seater market

The 9-seater is suited for thin routes with low passenger
volumes. These routes are often not commercially viable for
larger aircraft to operate on due to the high costs (Baur et al.,
2024). Especially the connection between rural and hub areas
are suitable for 9-seaters (Embraer, 2024). The 9-seater
aircraft enables new regional connections where demand is
limited but connectivity is needed due to limited time efficient
transport modes (Schouten, 2025).

The 9-seater focuses on short-distance routes using existing
airport infrastructure (Baur et al., 2024). Europe has over
1,900 airports with runways suitable for 9-seater operations

(Schouten, 2025). Many of these airports are underused,
which makes them attractive for 9-seaters (EFC, 2025).

The 9-seater is relevant in rural areas, where public transport
services are limited and travel times are long due to
geographical constraints. In these areas, the car is often the
default mode of transport (FAIR, 2023). The 9-seater could
offer a time-efficient alternative in here (Embraer, 2024).

The 9-seater aircraft can be used for different purposes,
including regional commercial flights, business aviation, cargo
transport, and air ambulance services (Schouten, 2025).
Business travellers are expected to be the first to adopt
9-seater services per 2030. This is due to the higher ticket
prices expected in the market entry phase (Embraer, 2024).

Figure 9: Boarding a 9-seater aircraft at an airport (Vearidion, 2025).



2.6 Conclusion

The 9-seater aircraft gives a new flying experience to
passengers, since it is a smaller aircraft, produces less noise
and flies at lower heights.

The 9-seater aircraft is designed for short-haul rural-hub
connections with distances up to 400km. The 9-seater offers
a low-emission and time-efficient alternative to ground
transport. It is most relevant in areas with limited public

transport, geographical barriers, and low passenger volumes.

In the market entry phase, the 9-seater ticket prices are
expected to be higher. Business travellers are expected to
adopt the service first due to a higher willingness to pay for
their travel time.

These factors define the criteria for selecting relevant use
cases: geographical constraints, a rural - hub connection,
underused airport infrastructure, thin demand streams,

no time efficient ground connectivity, and business travel.
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Forde—Bergen
route use case

This chapter presents the rationale for selecting the Fgrde—
Bergen route in Norway as a representative use case

for exploring 9-seater electric aviation services. Section

3.2 outlines Norway’s policy, infrastructure, and potential
passenger areas for 9-seaters. Section 3.3 introduces the
Farde—Bergen route, including current travel options and
travel times. Section 3.4 describes the field study conducted
in Norway, including the research questions and qualitative
data collection methods. Section 3.5 reflects on the methods
applied in Norway. Section 3.6 concludes the chapter.

3.1 Introduction

3.2 Norway’s 9-seater context
3.3 The Forde—Bergen route
3.4 Field study in Norway

3.5 Reflection on field study
3.6 Conclusion



2.1 Use case selection approach

In this chapter, the travel context of the 9-seater use-case
selection is focused on the Farde-Bergen route in Norway. It
explains Norways strategy for implementing electric aviation
for the coming years. This chapter shows the alternative ways
of traveling on this route by car (and ferry), bus (and ferry),
passenger boat or domestic flight.

The use-case selection was based on the selection criteria
concluded in chapter 2. Through literature reviews and expert
interviews with stakeholders in the 9-seater field, including
research institutes, OEMs, airlines, governments, airports
and passengers. A central reference in this selection was the
report by Ydersbond (2023) from the Norwegian research
institute T@I, which examined the potential of the 9-seater
implementation for the Farde—Bergen route.

This chapter outlines the selection of the Fgrde—Bergen
route as a representative use case for exploring the 9-seater
electric aviation concept. While this route is used as the
central example throughout the thesis, the method and
insights can be applied to similar regional routes in Europe,
allowing the outcomes to be generalized in the Chapter 11,
the Conclusion.

This chapter also presents the field study conducted in
Norway to understand passenger needs in the 9-seater
service. The research design was designed to this use case.

The central research question is:
What are the 9-seater service passenger needs and what
services should airlines offer to these passengers?
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This is explored through three sub-questions:

1. What factors determine a passenger’s choice of travel
mode?

2. How do passengers experience existing travel modes on
the Fgrde—Bergen route?

3. How is the 9-seater concept evaluated by potential users?

This chapter presents the three qualtative data collection
methods used to answer these questions. It explains how
the methods relate to the sub-research questions, includes

a visual of the geographical research areas, and reflects on
the learnings of each method. The in-depth interview method
served as the core of the analysis, with on-street interviews
and auto-ethnographic research validating insights and
uncovering additional themes.



3.2 Norway'’s 9-seater context

In Europe, Norway is leading in sustainable transport options,
such as electric ferries and cars. The country offers extensive

government subsidies for Public Service Obligation (PSO)
routes to ensure transport across low-demand regions. PSO
routes are government-funded connections established

to maintain transport services on routes that are not
commercially viable due to low passenger volumes (Nordic
Innovation, 2024).

Norway has a dense network of short-runway airports
suitable for 9-seater operations. The country has 48
airports, as shown in Figure 10. Most airports are publicly
owned, including 43 operated by Avinor and five additional
commercial airports. Norway also has high availability of
renewable energy to supply the batteries of the electric
aircrafts (Nordic Innovation, 2024). Also, Norway has

the highest domestic air travel volumes in Scandinavia.
Norwegian citizens are used to fly domestically for business,
health or leisure reasons (Nordic Innovation, 2024).

Figure 10: The airport locations in Norway (Avinor, 2024)

NEA and Nordregio (2023) identify Norway as having a high
potential for door-to-door air routes where ground transport
exceeds 1.5 times the air travel time. While Northern Norway
has many rural airports, its harsh weather conditions limit
early implementation. Western Norway combines a low travel
demand, especially from business sectors like oil, energy,
and fisheries (NHO, 2025), with milder weather, making it a
strategically relevant region for 9-seater solutions as shown in
Figure 11 (Aircontact Group, 2024).

According to Ydersbond (2023), the PSO route between
Forde and Bergen in Western Norway presents a relevant
case for exploring the potential of 9-seater operations.
Implementing such a 9-seater could enhance regional
connectivity for businesses in the area. Currently, Fgrde
feels left out to not have a time efficient connection to their
main hub in this area: Bergen. A direct flight with an electric
9-seater would offer a 30 minute journey from Bergen airport
(Flesland) to Fgrde airport (Bringeland). Currently, Forde is
only connected by air to Oslo, with a flight time of about one
hour (Ydersbond, 2023).

Farde

B
ergen e Oslo

Figure 11: West Norway focus for 9-seater (NHO, 2025).



3.3 The Forde—Bergen route This route offers several travel options, shown in Figure 12.
Car travel with a ferry is the most common mode, offering

The Fgrde—Bergen route in West Norway presents an ideal the shortest travel time (approx. 3 hours) and the highest
use case for a 9-seater electric aircraft. The region faces flexibility, but it is tiring and includes a ferry crossing. Driving
geographic barriers with mountains, fjords and waters. The without a ferry is difficult due to the fjord geography and
geographical barriers limit public transport options, which results in a 7.5-hour detour. Bus and ferry combinations take
cause long travel times for the 125 km distance (as the crow around 3.5 hours but offer limited schedule flexibility and are
flies). Previously, the Fgrde-Bergen route had a direct flight often fully booked, making early morning arrivals challenging.
using a 39-seater aircraft. However, the air-route was stopped An alternative is driving to Askvoll and taking the passenger
in March 2020 due to low passenger demands, unaligned boat to Bergen (3.5 hours), which is slower and less suited
flight schedules and COVID-19. The local governments to business schedules. Flying via Oslo takes 4 hours, which
support relaunching this route with a 9-seater (Ydersbond, is illogical, time-consuming and unsustainable. Both airports
2023). are located about 30 minutes from the city centres by car or

public transport (Ydersbond, 2023).

3 Legenda Total travel time
Askvoll ' Car & ferry
9 e b el 25h 30 min 3h
Bringeland i @ 125 km
airport Y s
c > Car without ferry

o N (S (R N N | o 7,5h 7,5h

= - 500 km
Bus & ferry

Bergen 3h 30 min 3,5h

Flesland @ 125 km
airport = . T
”‘"I."“I“"””"""“”"““v--u.......,,,mm N oslo % 0 :..n.:m Car Passenger boat

— e 1h 25h 35h

Vi Y 125 km
LN ) Drive from  Flight  Drive from
““““““““““““ Forde to Flesland to
. . ' Bringeland Bergen
Figure 12: Overview of travel routes in Norway (Ydersbond, 2023). 30 min 3h 30 min 4h

125 km
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3.4 Field study in Norway

The aim of the research was to explore passenger needs
related to the 9-seater service. Three qualitative data
collection methods were applied: in-depth interviews, on-
street interviews, and auto-ethnographic research.

These methods addressed the main research question:
What are the 9-seater service passenger needs?

This research question was examined through sub-questions:

1. How do passengers experience existing travel modes on
the Farde—Bergen route?

2. What factors determine a passenger’s choice of travel
mode?

3. How is the 9-seater concept evaluated by potential users?

The detailed research questions with sub-questions can

be found in Appendix C. The qualitative data collection
method targeted different research questions (see Table

3) each method was applied. The travel routes focused on
the multimodal connection between Fgrde and Bergen (car,
bus, ferry, passenger boat or plane). When analyzing the
results the ‘in-dpeth interviews’ were leading, and ‘on-street

interviews’ and the ‘auto-ethnographic research’ were used as

enrichment.

The interview design was based on the scenario-based
proposition approach (van Kuijk, 2022) and supported by
visual tools to guide the conversation and overcome cultural
barriers (see Appendix A). Open-ended questions helped
explore current travel behavior, pain points, emotional
responses, and reactions to the 9-seater concept. The
interview structure was pilot tested in the Netherlands (see
Appendix B) to improve clarity and flow.

Participants reflected on current transport options and
evaluated the new 9-seater service scenario. Most interviews
were held in person in Norway in January 2025 as shown in
Table 4.

Table 3: Overview of which research question was included in each method.

Auto-
In-depth On-street ethnographic
Research question with sub-research questions interviews interviews research
Research question: what are the 9-seater service passenger needs? X X =
1. How do passengers experience existing travel modes on the Farde—Bergen route? X X X
2. What factors determine a passenger’s choice of travel mode? X X X
3. How is the 9-seater concept evaluated by potential users? X X -



Figure 13 shows where the three qualitative methods were
conducted between Fgrde and Bergen. Each method is
marked with a different color:

1. Yellow indicates the locations of the in-depth interviews,
conducted in Bergen and Fgrde. Oslo was also part of the
in-depth research, but is not shown in the figure due to
scale limitations of Figure 13.

2. Purple highlights the sites of the on-street interviews, held
at airports, bus stations, and passenger boat terminals in
Bergen, Florg, and Farde.

3. Pink traces the routes traveled during the auto-
ethnographic research, covering flights, buses, ferries and
passenger boats.

Floro Q

Egrde
@
Bringeland
airport i

In-depth interviews

On-street interviews

Flesland
airport

Auto-ethnographic

‘b | Bergen
o

Figure 13: overview of research locations in West Norway

The in-depth interviews

In-depth interviews were conducted in Norway to uncover the
9-seater service passenger needs. Inclusion criteria required
participants to reside in Fgrde, Bergen, Oslo, or Florg and
have prior commute experience traveling the Ferde—Bergen
route. Participants were mostly frequent travelers between
Forde and Bergen, using car, bus, ferry, passenger boat, or
plane. The interviews were held in Bergen, Farde, Oslo, and
online, lasting 1-1.5 hours. Table 4 shows the participants
who were included in for the in-depth interviews. Visual

tools supported the interviews (Appendix A). The questions
covered current travel modes, gain and pain points, and when
participants would consider to switch to a 9-seater (Appendix
C).

The interviews were recorded with consent. Participants were
recruited through convenience sampling.

Table 4: Participants for in-depth interviews.

Forde-Bergen

Participant Location Gender route usage
PD1 Online* Male Frequent

PD2 Bergen Male Frequent

PD3 Bergen Male Frequent

PD4 Bergen Male Frequent

PD5 Online** Male Frequent

PD6 Fgrde Female Frequent

PD7 Fgrde Male Frequent

PD8 Fgrde Male Frequent

PD9 Fgrde Male Frequent

PD10 Oslo Female Rare

PD11 Oslo Male Rare

PD12 Oslo Female Rare

PD13 Oslo Male Rare

* The participant location is Florg
** The participant location is Bergen



The on-street interviews

On-street interviews were held at travel locations in Norway
to capture real-time passenger experiences. Passengers
were interviewed while waiting or during their journey (e.g.,
bus stations, passenger boat pick up points, or at airports).
Table 5 shows an overview of the participants who were
interviewed. Conversations focused all on current travel
experiences and only if time reactions to the 9-seater
scenario using visuals (Appendix A). The interviews lasted
10—20 minutes and were recorded after consent. The most
effective moments were just before departure or at arrival
points. A total of 15 passengers participated. This method
helped validate insights from Method 1 (in-depth interviews)
and check if new themes emerged from the on-street
interviews.

Table 5: Participants for on-street interviews.

Travel
Participant | Location Gender | experience | 9-seater
PS1 Flesland airport Male X X
PS2 Flesland airport Male X X
PS3 Flesland airport Male X X
PS4 Passenger boat | Female X =
PS5 Passenger boat | Female X =
PS6 Passenger boat | Female X =
PS7 Passenger boat | Female X X
PS8 Passenger boat | Female X X
PS9 Passenger boat | Female X =
PS10 Passenger boat | Female X =
PS11 Bus Male X X
PS12 Bus Female X X
PS13 Bringeland airport | Male X X
PS14 Bringeland airport | Female X =
PS15 Bringeland airport | Male X X
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The auto-ethnographic research

| traveled multiple routes between Bergen and Farde using
different modes: bus, ferry, domestic flight, and passenger
boat to better understand the passenger experiences on
this route. The method gave me a first-hand view of the
travel logistics, emotional context, and infrastructure quality.
| documented my experiences using a visual travel diary
and voice recordings, which were later used to reflect and
identify travel pains and gains. The routes traveled for the
auto-ethnographic research were based on the Fgrde—
Bergen PSO study (Ydersbond, 2023). The goal of the auto-
ethnograpihc research was to use as many different travel
options between Fgrde and Bergen.

The research covered five days in Bergen and four in Farde.
Tested routes included a flight from Bergen to Florg, return
via passenger boat, and a one-way trip by bus and ferry. The
segment Florg—Fgrde was skipped due to time and cost. An
overview of the trips is shown in Table 6.

This method helped compare travel modes, reflect on real-

time emotions and services, and added depth to the user
insights collected through interviews.

Table 6: Overview of travel routes in Norway.

Mode From To
Domestic flight Bergen Florg
Passenger boat Florg Bergen
Bus and ferry Bergen Forde
Domestic flight Forde Oslo



The analysing qualitative data

The in-depth interviews were audio-recorded, replayed, and
manually transcribed in Microsoft Word. An open coding
process was applied to identify emerging themes. These
codes were printed, clustered, and visualized on large A2
sheets using color to indicate thematic relationships as shown
in Figure 14. This physical thematization supported the
structuring of data per sub-question.
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Figure 14: The clusters and relations on A2 papers to answer the res

The on-street interviews were documented in Miro (see
Appendix D), and new themes were added to the physical
clustering shown in Figure 14. Passenger journeys were
conducted as part of the auto-ethnographic research to
identify additional themes (see Appendix E), which were also
included in the physical clustering of Figure 14.

Figure 14 illustrates the complete set of clustered codes,
post-its, and visual relationships. Passenger needs were
identified from this combined thematic analysis.
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3.5 Reflection on field study

The in-depth interviews were supported by visual tools that
helped overcome cultural and language barriers. Guiding

the sessions as open conversations allowed participants to
feel comfortable and share more freely. Taking 1.5 hours

plus time to reflect afterward worked well. If | planned too
many interviews in one day, this would reduce the quality
and take me a lot of energy to complete. Offering participants
something in return, like a Dutch ‘stroopwafel’, was a simple
but appreciated gesture for their participation.

On-street interviews came with more unpredictability.

The richness of responses depended on the participant’s
willingness, mood, or English skills. Offering a small treat
often encouraged participation. Some modes were harder
than others: buses had short boarding times and curvy roads,
making people feel nauseous; boats caused seasickness
and were not ideal for interviews during travel; and aircraft
noise made talking nearly impossible to talk to my neighbour.
It became clear that interviewing people while they were in
motion was much less effective than in waiting areas, where
people were relaxed and more open to engage.

The auto-ethnographic research added valuable perspective
by experiencing the journey myself. It helped me sense the
physical and emotional realities of travel. Capturing lots of
photos and videos proved essential, as it gave flexibility later
to choose what to use. Writing down reflections right after the
journey helped preserve fresh insights. This method brought
a deeper, lived understanding to the overall research and
helped strengthen the empathy in my design process.
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3.6 Conclusion

Norway presents a relevant context for electric aviation due
to its ambition to lead in electric transport modes, following
developments in electric cars and ferries. The country offers
a dense network of regional airports, access to renewable
energy, and thin but critical passenger flows, particularly for
business travel in Western Norway.

The Fgrde—Bergen use case in West Norway is suitable for
exploring 9-seater operations, as it reflects these conditions.
The region’s geography, limited rural public transport options,
and business travel potential make it an interesting use-
case. Currently, the car is the fastest mode, yet it takes
approximately three hours to cover 125 km. A direct flight with
a 9-seater would reduce this to 30 minutes from airport to
airport (Ydersbond, 2023).

This use-case selection forms the basis for applying the
qualitative research methods outlined in Chapter 3. The
findings from all three methods (in-depth interviews, on-street
interviews and auto-ethnographic research) are presented in
the next chapter, Chapter 4: Passenger Needs.
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Passenger
results

This chapter presents the findings from the field research to 4.1 Introduction

explore the passenger needs for 9-seater electric aviation. 4.2 Factors for choosing a transport mode
Section 4.2 outlines the factors that influence passengers’ 4.3 Passenger transport mode experiences
choice of transport mode. Section 4.3 compares the travel 4.4 Motivations for 9-seater adoption
experiences of transport modes on the Farde—Bergen 4.5 Passenger needs

route. Section 4.4 explores the motivations for adopting the 4.6 Conclusion

9-seater service. Based on the insights from sections 4.2 - 4.4
passenger needs were derived in section 4.5. Section 4.6
concludes the chapter.



4.1 Introduction

This chapter presents the results from the in-depth, on-street
interviews and auto-ethnographic research. The findings are
structured into three sections to answer the central research
question:

What are the 9-seater service passenger needs and what
services should airlines offer to these passengers?

The answer to the first part of the main research question

(passenger needs) is explored through three sub-questions:

1. What factors determine a passenger’s choice of travel
mode?

2. How do passengers experience existing travel modes on
the Farde—Bergen route?

3. How is the 9-seater concept evaluated by potential users?

Participant quotes from the transcribed in-depth and on-street
interviews are used to support the findings. The findings were
compared with existing literature to highlight overlaps or new
perspectives.

The insights from the three sub-research questions were
synthesized into a set of passenger needs, which are
summarized in Table 9. This table shows how each need
emerged from the individual research questions, with some
needs appearing across the sub-questions. The table
provides an overview where each need originated from. Some
needs appear in more than one sub-question, reflecting their
recurring importance across different sub-questions.
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4.2 Factors for choosing a transport mode

The interview sample included a diverse group of participants
presented in Chapter 3. The data was analyzed using
transport choice factors from literature (De Dios Ortuzar &
Willumsen, 2011), shown in Table 7 and Figure 16.

The data showed that the trip goal was categorized into
leisure or business travel. Participants were asked to rate

trip time, convenience, flexibility, costs, and environmental
impact based on their trip purpose. Trip time was identified
as the most important factor for business travellers. Flexibility
increases time efficiency, while convenience contributed

to productivity during the journey. In contrast, cost and
environmental impact were mentioned as least important.

Leisure travellers prioritized costs, followed by travel time.
Cost was commonly weighed against convenience and
flexibility. Although environmental impact was not a primary
concern for most respondents, it was emphasized by
environmentally conscious individuals.

Trip goals also influenced mode choice: business travellers
valued time efficiency and flexibility, while leisure travellers
prioritized affordability. Attitudes toward transport ranged from
habitual use and indifference to social sensitivity, but these
attitudes were not found to be decisive in mode choice.

Participants from rural areas viewed the car with ferry as

an essential transport mode, given the limited availability

of public transport. In contrast, urban residents had greater
access to public transport but faced higher costs and
congestion associated with car use. Car ownership was linked
to residential area, with multi-car households common in rural
Forde and car ownership less accessible in Bergen due to
higher costs to own the car and limited parking spaces.
Safety was a recurring theme, especially given Western
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Norway’s challenging weather conditions: rain and wind.
Ground transport modes, such as cars and buses, were
perceived as safer than air travel. A general trust in the
Norwegian transport system contributed to a sense of
safety, even with minimal ticket checks. Income was relevant
in relation to cost sensitivity and when comparing the
preferences of younger and older demographic groups. The
cognitive load is lowest for the car and ferry combination
compared to all other modes.

Reliability emerged as a new factor. It refers to the likelihood
of successfully completing the trip as planned. Four factors
found in the literature were not explicitly mentioned by
participants. These include: license possession, household,
activeness and social status, as shown in Table 7.

Table 7: Definitions of factors for choosing a transport mode
(De Dios Ortuzar & Willumsen, 2011)

Factors to choose mode Explanation of the factor

Trip time Time to travel from A to B.
Costs Fixed and variable costs.
Flexibility Freedom to choose departure time and route.

Convenience Possibility to work or relax during the trip.

Environment Emissions, noise and congestions.
Trip goal The purpose of the journey.
Residential area Density difference of rural and urban spaces.
Car ownership The availability of using a car.

Attitude toward transport How modes are used or perceived.
Safety Perceived security during the journey.

Income The heigth of salary.

Cognitive load How much effort is needed to plan or navigate the journey.

Reliability The certainty of arriving on the destionation.

License posession The ability to drive a car yourself.

Household The composition of household.

Activeness The level of physical engagement the trip requires.

I O

Social status The extent to which th emode is seen as prestigious or

aligned with self-image.

Mentioned in results and literature _+_ New mentioned in results  gme Mentioned in literature and not
and not in literature in results



“I value good seats and a com-
fortable journey so | can rest or
work, because | have to perform  have to pay extra.” - PD7
once | arrive.” - PD12

“If | travel for business, time is
the most important, because |

have to be somewhere.” - PD13 for work

output

“When | travel for myself, |
do not mind spending more
time on the journey. | like to

explore.” - PD8 \

wants fast
mode

~

Leisure
more time
on travel

Trip time

“When I fly, | sometimes arrive
at the airport and hear the
flight is cancelled due to fog.
Or worse, I'm already on the

Ground
transport

plane and we have to land (new)
somewhere else or turn back.

It's happened to me several

times. With a car, at least |

know [I'll get to my destination,

even if there’s traffic.” - PD6
Cognitive
load

\

“The car is easy, | just step in,
Income

and drive to the destination.
I only have to think about the
ferry departures.” - PD7

on cost
factor

graphic
difference

Weather
impacts
safety

Figure 16: summary of factors for
transport mode choices.

“I like to treat myself with more
leg space when | fly, even if |

Leisure

Convenient —— Flexibility

Trust
based
society

“I have the flexibility to switch flights
to a later one, when my meeting is
longer than expected.” - PD11

Business

manage Leisure

\ Costs

Trip goal

Factors for
choosing
a transport
mode

Attitudes
towards
Safety ——— transport

Security

Socially
accepted

processes

when it is stormy. ” - PD8
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Business

N

~ N/

Environment

“I like to not plan ahead, but just see at that
moment what | want to do with my journey. |
want to feel free.” - PD8

“I do not consider the costs when
| travel for business. My company

/ pays for it anyway.” - PD6

“Costs are very important to me,
because it is my own money that

_— I spend on the journey.” - PD13

Leisure
is cost

“I don’t think about the environ-
ment when | travel for business,
but we have to report on it.” - PD5

“There is no reward for me to
make environmental friendly travel
choices.” - PD6

Leisure
has no
reward

Residential
area

Congestion

“The bus runs twice a day
in Farde. While in Bergen
the bus comes every 10
minutes.” - PD4

Public
transport
network

residential

availability

“I prefer to drive the car, because | am used to

N driving. It is just easy for me. In the car | have

everything | need on board.” - PD6

“Flights get cancelled a lot in this area. While,
by car, | do arrive on time most of the times



Concluding passenger needs

Multiple passenger needs can be derived from this section.
Based on the factors from Figure 16, in total 20 passenger
needs for business and leisure purposes were derived

and shown in Table 9 in “RQ1”. This was a labor intensive
process, because it required a synthesis of all in-depth

and on-street interviews (Figure 14 from Chapter 3). These
passenger needs were still quite broad, since they marked
the beginning of the interview set-up, where passengers were
allowed to express themselves without guiding questions.
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4.3 Passenger transport mode experiences

This section compares the passenger experiences of different
transport modes between Fgrde and Bergen: car & ferry,
bus & ferry, passenger boat & car, and airport transport

& domestic flight. The 13 mode choice factors outlined in
Section 4.2 helped to categorize and compare the four
different travel options. The findings are based on in-depth
interviews, on-street interviews, and auto-ethnographic
research. Each mode is discussed in relation to the 13
factors, supported by visual material in Figures 17, 18

and 19, except for the car, which was not part of the auto-
ethnographic study. A comparative overview of all modes is
presented at the end of this section in Table 8.

Car & Ferry

The car combined with ferry travel is perceived as the fastest
and most flexible mode between Fgrde and Bergen. It is
considered suitable for business and leisure. It is convenient
and low in driving costs. Participants appreciated the flexibility
of car departure times, though ferry schedules require
planning. The car provides comfort and autonomy, described
as a “bubble,” with the ferry serving as a break during travel.

Car ownership is high in Fgrde and linked to residential
location and income. Bergen residents cited higher costs and
urban congestion as barriers. Safety concerns were noted
due to curvy roads and the physical demand of long drives.
While the environmental impact was seen as lower for electric
vehicles and ferries, weather conditions and ferry schedules
impact the cognitive load in planning.



Bus & Ferry

Bus and ferry travel (Figure 17) is used for leisure purposes,
with fixed schedules limiting its suitability for business travel.
It is the second fastest option between Fgrde and Bergen but
involves multiple stops and advance ticket booking. While the
bus offers comfort and the possibility to relax or work, its lack
of flexibility was noted.

Participants without access to a car were more reliant on

bus services. The option is seen as accessible for lower-
income travelers and appreciated for its perceived safety and
environmental friendliness, due to electric buses and ferries.
However, the need to plan access to and from bus stations,
combined with ticket availability and multi-modal transfers,
increases the cognitive load of the journey.

3. Multiple stopé during journey.

e

4. Arrive ét Farde bus station.

Figure 17: The bus and ferry journey.

Car & Passenger boat

The combination of car and passenger boat (Figure 18)

is mostly used for leisure travel, with fixed boat schedules
making it unsuitable for early morning business meetings.
Travel times are relatively long due to multiple boat stops.
Although the boat offers opportunities to relax or work, motion
from waves can cause seasickness.

This mode is primarily used by residents living along the fjord
islands. People can park their car at the pick up locations.
The boat is considered affordable and accessible also for
lower-income users. Environmental concerns were raised
due to the boat’s high fuel consumption dragging through the
water.The boarding process is perceived as safe due to trust
based ticketing (no ticket scan) or without security measures.
During transport, weather conditions could impact safety and
comfort. The need to plan boat schedules, and first/last-mile

3. Wait in line to diserhbark atstop. 4. Arriv t e en entre.

Figure 18: The passenger boat journey.
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3. Check-in and go through security. 4. Board plane.

5. Fly to Oslo.

© 7/

7. Arrive at Bergéh & pick up luggage. 8. Tnsferto publ| trénspo

Figure 19: Domestic flight journey Farde to Bergen.
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Airport Transports & Domestic Flights

Flying domestically (Figure 19) via Oslo is viewed as the
least favorable among participants due to its high costs and
long travel time. The flight from Farde to Oslo to transfer to
a Bergen flight, is considered indirect and illogical for a short
regional trip. The process includes multiple transfers, long
airport security processes.

Access and security times vary by airport: Fgrde airport
Bringeland offers a time efficient processing and short first/
last-mile connections via airport bus. On the other hand,
Bergen and Oslo airports involve longer security times and
longer walking distances. The limited flexibility of fixed flight
schedules and the need to transfer in Oslo was mentioned.

Weather-related disruptions in Western Norway present
additional reliability concerns. Fog at Bringeland often results
in diversions to alternative airports such as Florg, followed

by ground transport to Fgrde. In some cases, the plane is
completly returned to the origin airport without landing. These
operational uncertainties affect reliability of the service. The
cognitive load is high due to planning transport to or from
airports, accounting for potential delays, and airport security
processes.

Comparing the transport modes

Table 8 compares the transport modes on the Fgrde—Bergen
route based on the factors from Section 4.2 and the interview
results. Green indicates positive experiences, orange reflects
mixed experiences, and red indicates negative experiences.

The car is most preferred for door-to-door travel, compared
to ‘bus & ferry’, ‘car & passenger boat’, and ‘airport transport
& domestic flight’. This preference is explained by the

car’s advantages: it is the fastest option, offers comfort,

is cost-effective, especially with electricc ars, has lower
environmental impact, allows flexible departure times, aligns



with existing habits, and provides a direct connection to the
final destination. Car travel was viewed as cognitively less

demanding than multimodal options.

Table 8: Comparing the transport modes .

Factors for choosing a
transport mode

Car & Ferry

Concluding passenger needs
From this section, 14 passenger overlapping needs were

derived. The ‘Car & Ferry’ is the preferred mode for most
passengers interviewed. The needs are presented in Table 9
in “RQ2” and were in line with the needs from “RQ1”.

Bus & Ferry

Car & passenger boat

Airport transports &
domestic flights

Car suited for business

Leisure, fixed schedule

Leisure, fixed schedule

Costly for leisure, and

1. Trip goal trips or with families. limits business meetings. limits business meetings. slow for business travel.
2 Trio ti Fastest mode of transport Second fastest mode of Third longest travel times, Most time intensive mode
o Lptds compared to other modes.

transport with many stops.

with many stops.

of transport.

3. Convenience

Being in own bubble and
ferry as travel break.

Relax or work on board
and ferry as travel break.

Relax or work, but waves
cause seasickness.

Airport access and securi-
ty differs per area

4. Flexibility

Flexible car departure
times, but fixed ferry time.

Fixed schedule times and
need to book in time.

Not flexible, limited depar-
tures with fixed times.

Having to transfer at Oslo
limits flexibility.

5. Costs

(Electric) car is cheap,
split costs & no ferry fees.

Booking in advance is
cheaper than last minute.

Cheap ticket prices.

High ticket prices.

6. Environment

Electric cars and electric
ferry with less noise.

Electric busses and elec-
tric ferry with less noise.

Polluting mode of trans-
port due to drag.

Very polluting to fly two
times.

7. Residential area

Farde reliant on cars, Ber-
gen more congestions

Farde more car use, and
Bergen more congestions.

Most suited for people
living on the fjords.

Forde—Bergen via Oslo is
indirect and illogical.

8. Car ownership

Ferde has multiple cars,
Bergen costly to own car

Not own a car makes peo-
ple reliant on bus travel

Drive to harbour in Aksvoll
or use the bus.

Drive to airport or use the
bus.

9. Attitudes toward
transport

Easy to use, flexible, com-
fortable and direct mode.

Comfortable, environment
friendly, but unflexible.

Slow & seasickness, but
facilities and city arrivals.

Time consuming, illogical
and expensive.

Car is tiring due to curvy

Weather causes turbulence

Trust in driver gives a safe Trust based boarding, but
10. Safety ok SR ; My
roads, making it less safe. feeling in fjord area. weather impacts comfort. or no landing in Fgrde.
11. Income Higher income people _Also suited for lower Also suited for lower F_or very hig_her incpme,
own cars. incomes. incomes. since high ticket prices.
12. Reliability Congestions, but arrive di- Limited tickets, conges- No congestions, but Weather causes cancella-

rectly at final destination.

tions, but ferry prioritizes.

weather cancellations.

tions or rerouted landing.

13. Cognitive load

Positive experience

Neutral experience
(postive and negative)

Low complexity, but
ferry departure times and
weather affect planning.

Multi-mode planning,
including access to and
from bus station.

Negative experience
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Requires planning: pas-
senger boat times, park
car and last-mile travel.

Multiple modes, weather
checks, airport processes
cause high mental effort.



4.4 Motivations for 9-seater adoption

From the in-depth interviews (n = 13) and on-street interviews
(n=9) insights into motivations for adopting the 9-seater
services were concluded. Participants were presented with

a future scenario of the 9-seater journey. This approach
explored for what reasons participants would use the service.

Several motivations were identified that could encourage
adoption, provided the 9-seater service meets the
expectations raised during the interviews. These motivations
include benefits the 9-seater should have. Participants
highlighted time savings, suitability for business travel,
improved work-life balance, and the appeal of a reliable,
flexible, and productive journey. Door-to-door convenience,
seamless transfers, and the potential for a more sustainable
travel option, especially relevant for businesses.

Business travelers were seen as the most likely users. Higher
ticket prices were considered acceptable if the service offers
significant door-to-door time savings, making the 9-seater a
competitive alternative on the Ferde—Bergen route.

Concluding passenger needs

From this section, 10 overlapping passenger needs were
derived. These 10 needs were mostly in line with the business
travel characteristics, since business travel was mentioned to
be the first target group to adopt the 9-seater service. These
needs are presented in Table 9 in “RQ3”.
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Time efficiency compared to car journey

Participants emphasized that the 9-seater must provide
significant door-to-door time savings compared to car
travel. Time efficiency was linked to improved work-life
balance, increased productivity, and reduced waiting times
during transfers. The service should reduce the total travel
time to encourage behavior change.

Reliable mode with minimal disruptions

For passengers it is important to arrive at the destination
with minimal disruptions or cancellations.

Time efficient travel increases work-life balance

Losing less time with travel, allowing more quality time
with family and friends, is a strong motivator to choose
the 9-seater. This is most valued if the 9-seater enables a
round trip on the same day.

Flexible mode in departure.

The flexibility of the 9-seater schedule and availability
should compete with the flexibility of car transport.

Productive mode in transit

The 9-seater should have work facilities during travel so
passengers can spend their travel time on work related
tasks.

Seamless transfers between transport modes

Informed transfers between modes where passengers
know where to go and how to transfer in their door-to-door
trip.

Convenience to perform at work

Short and comfortable 9-seater journeys give passengers
to opportunity to recharge and perform at their best in
work-related trips.

Sustainable mode

Sustainable transport like 9-seaters help businesses ben-
efit to achieve their sustainability targets in the future.



4.5 Derived passenger needs

Sections 4.2, 4.3, and 4.4 addressed the three sub-research
questions. Based on the insights from these sections, a

set of overarching passenger needs was identified. These
needs were derived by synthesising recurring themes within
and across each sub-section. Table 9 shows which needs
emerged from which section. Some needs were supported by
all three sections, while others were identified in only one or
two.

Table 9: Ranked needs derived from the results sections.

RQ 1 from RQ 2 from RQ 3 from

Passenger needs section 4.2 | section 4.3 section 4.4

. Time efficiency X X X

. Reliability

. Flexibility

. Have an overview

. Productivity

. Seamlessness

. Convenience

I N || B WIN|=

. Work life balance

©

. Lower emissions

XXX XXX [X|X|X

=
o

. Financial freedom

—
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. Safety
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. Control
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. Support
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. Responsibility
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. Simplicity
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~

. Freedom

=
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. Enjoyment

N
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. Inclusiveness
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A total of 20 passenger needs were derived from the data
and are presented in Table 9. These needs are defined

as essential elements that passengers require or expect
throughout their travel journey. The table is ranked in order of
relevance, from top to bottom, based on how frequently and
strongly they were mentioned in the interview results. Needs
ranked at the top were supported across all three sections,
followed by needs supported in two sections, and those found
in one section only.

The most prominent need is time efficiency, traveling from
door-to-door in the shortest possible time. Other highly
prioritised needs include reliability, flexibility, having an
overview, productivity, seamlessness, convenience, work-
life balance, lower emissions and financial freedom. Further
identified needs include safety, sense of control, support,
responsibility, simplicity, balance, freedom, enjoyment,
inclusiveness, and cost-consciousness.



4.6 Conclusion

This chapter explored the passenger needs for 9-seater
adoption through three sub-questions.

Findings show that different factors shape mode choice
(4.2), and that the car is currently the most preferred option
on the Forde-Bergen route (4.3). As such, the 9-seater
must compete with the car in order to change behavior. The
9-seater was seen as most suitable for business travelers
needs (4.4).

In total, 20 passenger needs were identified based on the
interview findings from the three sub-research questions.
These 20 needs form the foundation for the persona
development in Chapter 5.
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Persona
development

This chapter discusses the results from Chapter 4. Section
5.1 introduces the chapter. Section 5.2 presents the
passenger experience of the car journey on the Fgrde—
Bergen route, because the 9-seater must compete with the
car transport mode. Section 5.3 introduces the Time Savvy
business persona, developed from the most important
passenger needs identified in the results. Section 5.4
concludes the chapter.

5.1 Introduction

5.2 9-seater competes with car journey
5.3 The Time Savvy persona needs

5.4 Conclusion



5.1 Introduction

This chapter builds on the results from Chapter 4 to explore
how the 9-seater service can meet passenger needs on the
Forde—Bergen route. Since the car and ferry is currently the
most preferred mode, the chapter begins by analyzing the car
and ferry journey in detail. The passenger journey highlights
its pain and gain moments in the passenger experience,
which helps to understand how to design 9-seater journeys.

Next, the Time Savvy persona is introduced. This persona
was developed from the ten most important business
passenger needs, distilled from the full list of twenty needs
identified in Chapter 4 (Table 9). This persona represents

the business traveler needs who is most likely to adopt

the 9-seater service. The ten key needs of the Time Savvy
persona were clustered based on the literature study of Unger
et al. (2016) on business travel experiences. These ten key
needs form the foundation for the design criteria outlined in
Chapter 6.
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5.2 9-seater competes with car journey

The car with ferry is the most dominant travel mode on the
Feorde—Bergen route (Ydersbond, 2023). It offers the fastest
door-to-door travel time (approx. 3 hours), with advantages
of having flexibility, reliability, and full trip control by having an
overview. The car journey consists of five stages: departure,
driving, ferry crossing, driving, and arrival.

Figure 21 visualizes this journey by plotting the goals, needs,
pains, gains, emotional curve, and quotes per stage, based
on the passenger results from Chapter 4. The line represents
the passenger experience at that time. Figure 21 shows
where the car performs well and where issues like fatigue,
planning stress, or ferry waiting times occur. Since the
9-seater must compete with car travel on the Ferde—Bergen
route, only this journey is highlighted here.

Passenger journeys for other transport modes (bus, boat,
domestic flight) are included in Appendix F. Gains from other
transport modes that are concluded here are that passengers
can work during the trip (productivity) when traveling by bus
or passenger boat. Another gain is the integrated shuttle bus
service in Farde to reach Bringeland airport which arrives
only 30 minutes before departure at the airport. The airport
of Bringeland is already experienced as time efficient since
passengers only need 15 minutes to go from check-in to
board the plane. This small airport experience is an example
for the 9-seater services.
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Schedule
freedom
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£ an hour. The car gives
8 more freedom. - PD5”

“If the weather’s bad, | skip my
flight and take the car—I trust
myself more to get there. - PD1”

Pains

Seasonal
risks

Leavy at
any time

“The bus only goes once

Departure

Leave at personal chosen time
Prepare and plan trip
Avoiding delays

Make sure the car is ready
Start of the journey

Flexibility Reliability

Few
cancellations

Arrival feels
reliable

Fastest
travel

“I know I'll arrive, without
worrying about cancelled
flights. - PD1”

“With the car | can
leave whenever |
want. I’'m not tied to a
schedule. - P4”

“The car is comfortable. | can
relax, call someone, or just
be in my own bubble.” - PD7

“If the trip is faster and just as
reliable as driving, I'd consider
leaving my car at home. - PD6”

“Avalanches and narrow roads
make it risky to drive. - PD1”

Weather
vulnerability

Dependency Unpredictable
on car delays

Figure 21: Car experience driving from Fgrde to Bergen.
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Driving the car

Driving the car

Most time efficient route
Use time efficiency or
enjoyable

Manage ferry timing

Ferry break

Waiting for the ferry at ferry
departure point

Boarding the ferry

Having a break on the ferry
Debarking the ferry

Driving the car

Finish the trip efficiently
Deal with possible traffic in
Bergen

Combine trip with ‘to-dos’
Maintain focus on arrival

Arrive at destination

. Stopping at destination
. Parking the car

Convenience Overview Time efficiency Seamlessness Convenience Overview Time efficiency Reliability
Flexible Route Comfortable Natural Simple entry Enjoy Flexible Direct Reliable
multitasking familiarity bubble breaks points local travel multitasking travel arrival

“A service that updates me if
something changes would give
me peace of mind.” - PD10

“There’s boredom too—I can’t really

do much when 'm driving.” - PD2 The ferry is a nice break, | don’t

need to stop elsewhere.” - PD7 “ .
p | am used to the congestions

around Bergen, but still it is the
fastest mode for me.” - PD

“| like that there are no secu-
rity checks, it is just very easy
to enter the ferry.” - PD4

“I wish | could just relax and work
instead of focusing on driving.” - PD1

‘It’s faster when everything goe
well, but | need to plan for the
ferry timing.” - PD7

“If | drive, | can plan extra
stops, like picking something
up from IKEA.” - PD5
“Parking is difficult where |

live. Sometimes public trans-
port is easier.” - PS2

“The ferry does not wait for me, so
sometimes | feel rushed to make it
on time.” - PD6

“Deboarding the ferry is stress-
ful—everyone rushes off and the
road narrows quickly.” - PD1

“Knowing my whole trip is
arranged would take away a lot
of planning stress.” - PD10

Mental Driving Limited Ferry Boarding
load fatigue productivity  stress chaos

No back- Planning Driving Congestions Parking
up options complexity fatigue hassle
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5.3 The Time Savvy persona needs

A selection of the passenger needs identified in Chapter

4 (Table 9) was used to develop a persona tailored to the
9-seater service. Both the literature discussed in Chapter 2
and the field research findings from Chapter 4 indicate that
business travellers are the most likely early adopters of the
9-seater.

The identified needs were clustered in Appendix G, resulting
in a needs-based business persona: the Time-Savvy persona,
shown in Figure 22. This clustering was based on shared
characteristics and behavioral drivers relevant to business
travel.

The Time-Savvy persona includes ten needs, visualized in
Figure 22. These needs form the foundation for the design
brief in the following chapter. The needs-based traits of the
Time Savvy persona align with the findings of Unger et al.
(2016). This study explores business travel experiences
through a qualitative study.

“I take the most time-efficient
jJourney to get from A to B.”

— 020,
w® B O
Time Flexibility Have an Seamless Lowering
efficiency overview transitions emissions
g et W &F
mhm
Reliability Productivity Convenience Financial Work-life

freedom balance

Figure 22: The Time Savvy persona needs.
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Time efficiency is identified as the most important need.

The Time Savvy persona aims to minimize total travel time,
including waiting and transfer durations. They are often willing
to pay higher prices for direct routes. Time efficient travel
reduces stress levels and enhances productivity, as time can
be used effectively for work-related tasks.

Reliability is essential for trust and planning. Predictability

in schedules helps travelers manage disruptions. Similarly,
flexibility enables travelers to adjust bookings in response to
unforeseen changes.

The need to have an overview reflects transparency and
clarity in the travel steps. Transparancy helps travelers

to make informed decisions. Convenience is valued as

it lowers travel-related stress and contributes to a more
relaxed, comfortable experience. Comfort, in turn, supports
productivity.

Seamless transitions between transport modes positively
impacts the perceived quality of the trip. The desire for
financial freedom is reflected in the fact that employers often
cover the costs, value-for-money remains important.

Though lowering emissions was not a major theme, Unger

et al. (2016) and the results note that sustainability is gaining
importance, particularly when embedded in company policies.
Lastly, work-life balance is indirectly supported by time
efficiency. Time efficient travel enables more personal time at
home and reduces fatigue. Time efficient travel is important
for both professional and personal wellbeing.



5.4 Conclusion

The car with ferry is the main competitor for the 9-seater
service on the Fgrde—Bergen route. The car offers a time
efficient, reliable, flexible and controllable journey. Based
on the 20 identified passenger needs from Chapter 4, the
business-focused persona was derived: the Time-Savvy
persona.

The Time-Savvy persona consists of ten needs: time
efficiency, reliability, flexibility, productivity, having an
overview, convenience, seamless transitions, financial
freedom, lowering emissions, and work-life balance.

In the next chapter (Chapter 6), these ten needs are
translated into design criteria, which guide the next ‘diamond’
of the process: the Design phase.
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Design brief

This chapter concludes the research phase and presents the 6.1 The design problem
design brief that guides the next phase of the project. Section 6.2 The design goal

6.1 defines the design problem, followed by section 6.2 which 6.3 Out of scope

outlines the design vision and goal. Section 6.3 clarifies what 6.4 The design criteria

is out of scope, and 6.4 lists the design criteria. The next
chapter starts the design phase, exploring the ideation of the
9-seater services and the passenger concept selection.



6.1 The design problem

The central research question

What are the 9-seater service passenger needs and what
services should airlines offer to these passengers? This
chapter focuses on translating passenger needs to design
criteria for the 9-seater services (Figure 23).

The initial design problem

The initial design problem explores how Embraer could show
to airlines that there is a viable market to enter with a 9-seater
aircraft. To do this, it's important to understand who the
passengers are and what their needs are, and what kinds of
services airlines should offer to meet those passenger needs.

The reframed design problem

The initial design problem cannot be solved theoretically,
therefore a use-case is chosen. Currently, there’s no time-
efficient way for Time-Savvy passengers to travel from Fgrde
to Bergen in Norway. The 9-seater should compete with the
door-to-door car journey, since currently it is the most time
efficient way to travel. The target group that is most likely to
first adopt the 9-seater services is the Time Savvy persona.

Design brief
NN
o %

.\(\ @ X .

y .

& s, :

<Y (e :

o) '@ O
Design Deliverable
problem

\ The reframed

design problem

Figure 23: overview of reframing the design problem.
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6.2 The design goal

The first deliverable is the service journey of the 9-seater
door-to-door experience for the time-savvy persona. The
9-seater journey focusses on traveling from Fgrde to Bergen,
including service touchpoints, divided into physical and digital
services that focus on the time savvy persona needs.

The second deliverable is a supporting roadmap towards
2040, showing which services should be prioritized first and
how services evolve over time for the time-savvy passenger.
The roadmap also highlights which other needs-based
personas to focus on in each time horizon, and what actions
stakeholders should take to support the development of these
O-seater services.

6.3 Out of scope

This project does not focus on the sustainability impact of
choosing a 9-seater, as Time-Savvy passengers do not base
their travel choices on environmental factors. The project
also leaves out the focus on the electric 9-seater aircraft,
since the focus on the project is to look at the door-to-door
services airlines should offer to passengers. In this project it
is assumed the OEM has the technological capability to build
the aircraft.



6.4 The design criteria

The design criteria for this thesis focus on the needs of the
time savvy persona defined in chapter 5. The ten needs

of the time savvy persona guide the design of the service
touchpoints for the 9-seater journey. The criteria are explained

down below.

Time effciency

(©)

The 9-seater services
offers time efficient
transport services as well
as airport services.

Convenience
The 9-seater service
lowers passenger stress
by offering a hassle

free experience that is
comfortable.

Reliability

The 9-seater service
is reliable, where
passengers arrive at their
destination with minimal
disruptions.

Seamless transitions

0
o._.0
-0 >
O/ oO
@)

The 9-seater services
integrates ground
transport with the 9-seater
flight to ensure seamless
transitions between
transport modes.

Flexibility

A
Al
The 9-seater service is
flexible in how passengers

book their door-to-door
trip.

Financial freedom

24

The 9-seater services is
payed by companies who
have a bigger budget to
spend on time efficient
travel.
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Productivity

o
MI‘II

The 9-seater service
offers productive facilities
where passengers spend

their time effectively on
work.

Lowering emissions

I
©

The 9-seater service
focusses on lowering
emission in the door-to-
door trip.

Have an overview

Oy

The 9-seater service
offers passengers
an overview of their
journey by transparant
communication of their trip
to let them feel in control.

Work-life balance

The 9-seater service
improves work life balance
for business travelers.






Ideation & passenger
concept selection

This chapter initiates the design phase by focusing on the
desirability of the 9-seater service. Paragraph 7.1 introduces
the design approach for the 9-seater ideation. Paragraph 7.2
presents the co-creation of the eShuttle journey and services,
followed by 7.3 where passengers select the most relevant
service touchpoints. Paragraph 7.4 shows the final selected
passenger touchpoints. The next chapter dives into the
iteration session of the service touchpoints with stakeholders
to evaluate and co-create their viability.

7.1 Design approach for 9-seater ideation
7.2 Co-creating the eShuttle services

7.3 Participant selected service touchpoints
7.4 The selected passenger touchpoints

7.5 Conclusion



7.1 Design approach for 9-seater ideation

This chapter includes the ideation phase and shows how the
9-seater services were developed into the ‘eShuttle’ concept.
A co-creation session with TU Delft master students was used
to design the door-to-door journey from Farde to Bergen and
to ideate eShuttle service touchpoints. During this session,
the 9-seater was developed into the ‘eShuttle’ concept,

which shows the service touchpoints. The co-created

journey includes 37 digital and physical ideas of the service
touchpoints based on the design criteria from Chapter 6.

An online passenger concept selection was conducted with
six travelers in Norway to select and reduce the 37 ideated
service touchpoints. This session focused on gathering
feedback about the service touchpoints, identify which
touchpoints were seen as most valuable and what the most
important design criteria were to design the services for.

A total of 21 service concepts were selected during the
passenger concept selection session. An evaluation of the
design criteria identified the five most important design
criteria. The 21 selected eShuttle services reflect these five
priorities and were mapped onto the door-to-door journey
from Fagrde to Bergen to indicate when each service becomes
relevant.
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7.2 Co-creating the eShuttle services

This co-creation session focused on re-imagining the door-to-
door journey between Fgrde and Bergen, with a focus on the
needs of the time-savvy passenger. Together with three IDE
master students, we explored what a seamless and efficient
9-seater door-to-door journey could look like. The goal was to
come up with ideated service touchpoints along this journey.

The session started with a presentation to set the context,
introducing the needs of the time-savvy passenger, and the
real-life context of Fgrde and Bergen airports through visu-
als and a short case-study. After this, | ran a ‘How Can You’
ideation session to unlock creative ideas and explore the key
needs of this traveler type. Based on these explorations, we
designed the journey of a Time-Savvy traveler, ‘Bjgrn’, and
mapped out the services he would need along the way.

The main purpose of this session was to generate ideas for
touchpoints along the Fgrde—Bergen route. This session led
to the creation of the eShuttle service concept.

Purpose of the session
To ideate both physical and digital service touchpoints for the
time-savvy passenger on the Fgrde—Bergen route in 2040.

Session set-up

1. Presentation to introduce the research background

2. 3 IDE master student participants (2 SPD & 1 IPD)

3. 2-hour session

4. Participants familiar with design thinking and methods like
‘How Can You’
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Session flow

1. Introduction

2. Icebreaker exercise to get to know each other

3. Presentation of the personas and route context

4. ‘How Can You’ ideation session. The HCY’s were:
4.1. How can you be time efficient?

4.2. How can you be reliable?

4.3. How can you be flexible?

4.4. How can you be productive?

4.5. How can you have an overview?

Designing the passenger journey

Defining key service touchpoints

Group discussion on what to focus on for implementation
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Figure 25: Example of the co-created the ‘How Can You’.



The designed passenger door-to-door journey Figure 26 shows 12 scenes that illustrate the steps a
Time-Savvy passenger goes through, combining both digital

On this page, | present the co-created eShuttle door-to-door and physical touchpoints to enable a seamless and time-ef-
journey, focused on the route from Fgrde to Bergen. Bergen ficient journey. These steps form the basis for the service
is the ‘big city’ for people living in Farde, where they regularly touchpoints that were ideated to support this future travel
travel for meetings and business. experience.

Be informed about eShuttle Compare and select the trip Book the trip Prepare the trip

SE

) ) )
The passenger is aware of the eShuttle The passenger compares different travel The passenger books the trip and receives a The passenger prepares for the trip and
concept, safety, and flying experience. modes and the shuttle door-to-door journey. booking overview. leaves on time to reach the first mode.
First mile to Forde airport Arrival at Forde airport Security process Boarding eShuttle
i > -
( : §
) N )
L f
’ W
\\j{l/ u
The passenger travels by car, bus, or taxi to The passenger transfers from the first mode to The passenger goes through the eShuttle The passenger boards the aircraft, with
the airport. the airport processes. security process. lounge access in case of waiting.
Flying to Bergen airport Arrival at Bergen airport Last mile to destination Overview of trip details
The passenger travels by eShuttle to Bergen The passenger transfers from the aircraft to The passenger travels to the final destination The passenger receives an overview of the
Airport. the last mode. by car, bus, or taxi. completed door-to-door journey.

Figure 26: The co-created journey that reflects the ‘standard’ steps of a (multimodal) journey.
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The ideated service touchpoints on this journey

Out of the co-creation 37 service touchpoints were ideated.
Figure 27 shows a visual overview of the first 6 touchpoints
touchpoints. The total overview of the touchpoints can be
found in Appendix G. Each touchpoint was designed with

a visual presentation, a description of the service and what
passenger need it fulfills.

7.3 Participant selected service touchpoints

Online sessions were conducted with six Norwegian partic-
ipants who also participated in the previous in-depth inter-
views presetned in Chapter 3. The selection of the six par-
ticipants matched with the Time Savvy persona needs. The
online sessions helped to select the most promosing service
touchpoints and to identify the most important time savvy
passenger needs. The participants were introduced to the

Be informed about eShuttle

eShuttie Booking

Being informed via work platforms about
what the eShuttle services is and that the
company uses this transport mode.

/\é

e Working group educations from eShuttle
operators about what electric aircrafts
are to increase safety perception

° Online information via operator what
eShuttle concept is and their USPs

Figure 27: Example of eShuttle touchpoint evaluation format.
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design criteria, the eShuttle journey, and the ideated service
touchpoints. Through an open conversation, the session gath-
ered their feedback on how the touchpoints aligned with their
needs. The session included a ranking of the most important
services and the evaluation of the Time Savvy needs. The
complete session is presented in Appendix H.

The purpose
To select the most promosing service touchpoints and to iden-
tify the most important time savvy passenger needs.

The set-up

* Conducted using online A3 PDFs in presentation mode

» Six Norwegian business travelers (two from Bergen, two
from Fgrde and two from Oslo)

* 60 minutes per participant

+ Participants were familiar with the research, because they
participated in the in-depth interviews.

Session flow

Introduction

Time Savvy persona needs

eShuttle journey

Ideated touchpoints

Participants ranked the most important services
Participants evaluated the design criteria

carwN =

Limitations

Learnings emerged from the participant sessions. Presenting
37 touchpoints in one round overwhelmed participants, lead-
ing to fatigue and reduced feedback quality, especially since
the touchpoints were shown in the same order. Detailed visu-
als and descriptions sometimes caused confusion; simpler,
more conceptual representations would have been clearer.

In future sessions, pre-selecting fewer, more relevant touch-
points and simplifying the presentation would help participants
focus and provide deeper, more meaningful feedback.



The five most important criteria to focus on

Figure 28 shows the results of the design criteria evaluation
with six participants. The five most important criteria were
flexibility, time efficiency, reliability, having an overview, and
productivity. Flexibility ranked highest, as the ability to adapt
plans allows travelers to use time efficiently, even when
changes occur. Time efficiency was still crucial, enabling more
time for work and less for travel. Reliability was essential to
ensure timely arrivals for business needs. Having an over-
view reduced uncertainty, while productivity enabled working
during the journey. The criteria seamless transitions, work-life
balance, convenience, financial freedom, and sustainability-
were not prioritized, because they were seen as outcomes of
the top five or less relevant for business travelers.

The five criteria are described on the right on how passengers
expect them to be reflected in the service touchpoints. Ap-
pendix | shows the detailed results overview of the participant
selection sessions.

X HAXX X
HAAAAK K AAAXX HEAXX  AAXXXX
AAAXX XXX AAXXA AXAXX HAAXX
HAXX HAAAX HAAXAX
HAA KKK
O S
Time Reliability Productivity Flexibility Convenience
efficiency

Have an Seamless Financial Lowering Work-life
overview transitions freedom emissions balance
K= HKr=2 Hr=3 P4 P=5 P=6

Figure 28: how participants evaluated the design criteria.
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TIME EFFICIENCY

(Going from A to B in the most time efficient way)
Description: passengers want to spend as little time on
travel as possible.

Reflects in touchpoints: time efficient transport options,
minimal security, pre-ordered services, and minimal
external services.

RELIABILITY

(Trust the systems performance)

Description: passengers want to arrive on time without
disruptions or missing connections.

Reflects in touchpoints: real-time travel updates, and
integrated connections to reduce uncertainty.

FLEXIBILITY

(Being able to adapt travel plans when needed)
Description: passengers value freedom to adjust their
schedule when they need to.

Reflects in touchpoints: any time rebooking options and
rush hour departure times.

HAVE AN OVERVIEW

(Knowing what to expect cross the door-to-door trip)
Description: passengers want an integrated overview
that connects first & last mile, airport and flight.
Reflects in touchpoints: make informed travel deci-
sions, compare trip characteristics and being able to
control travel steps by yourself.

PRODUCTIVITY

(Making efficient use of time while in transit)
Description: passengers want to work or rest based on
their needs.

Reflects in touchpoints: comfortable work environ-
ments.



7.4 The selected passenger touchpoints

From the initial 37 touchpoints, the participant sessions se-
lected 21 service touchpoints. The selection of the 21 touch-
points was based on the participant feedback and ranking of
the most important services presented in Appendix I.

Figures 29 and 30 show the digital and physical touchpoints.
The touchpoints are described visually, supported by text and

a participant quote.
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TIME EFFICIENCY

One multimodal booking
All trip modes (first
mile, eShuttle, last

n mile) booked in

@ one digital platform.
Removes the hassle
of multiple bookings,
which saves time.

“I want to book one total trip.
Instead of jumping between sites.”

Pre-order services

Food or services can
be pre-ordered and
picked up before
boarding. Turns uneffi-
cient travel time into a
more efficient journey.

“If I could pre-order breakfast and
eat it in the plane, that saves me
travel time.”

RELIABILITY

Reliable decision making

Benchmark of time,

@ 9 cost, and emissions

coz across travel modes

to empower reliable
decision-making

“I want to benchmark time, costs
and emissions before | make a de-
cision which mode to travel with.”

Integrated transfers

Real-time updates
2 Q between first mile,
&.Z\ eShuttle, and last mile
—-&= ensure smooth, on-
time connections to
reduce uncertainty.

“l want to make sure that | make
evey transfer in time when | switch
modes.”

eShuttle information

Information on what
0 the eShuttle service
offers and how it

=" giffers from regular

aviation to build trust.
“I want to know what this new
door-to-door experience is before |
will use it.”

Figure 29: digital touchpoints.

Digital touchpoints

The digital touchpoints that remained focus on the practical
needs of the journey: booking the trip, getting continuous
updates, offering real-time information and flexibility along

the way. They also include pre-ordering services and give an
overview of the journey details such as emissions, cost and

travel time. In the design of the digital touchpoints, there is as-
sumed that passengers have phones, laptops or other digital

‘tools’ to get in touch with the digital touchpoints.

&
HAVE AN OVERVIEW

Live journey tracker

Real-time updates on
all transport modes in
one system. To give
ntegrated updates
about travel time and
ground processes.

“I would like to have one system
that updates me all the time about
the total journey to feel secure.”

ol

Trip summary report

Automatic post-trip
o overview of emis-

o sions, costs, and time.

D— To support personal
travel insights and

company reporting.

“My company wants me to report
on emissions, costs and time of
trip.”

Pre-boarding safety
Digital safety videos
('} ) accessible before
ﬂ boarding, so passen-
: : gers are prepared
upfront.

“I never look at the security steps
shown by the airline staff, just give

me the safety information upfront.”
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FLEXIBILITY
Flexible flight switching
Ability to switch to
x another eShuttle
( N _) anytime via the app
to adapt to changing
work schedules.

“The more flexibility | have in tak-
ing a flight, the more time efficient |
could spend my travel time.”

Live availability view

Real-time overview

l?.!z!“l « of seat and luggage
space per flight. To

[ll_]} € support flexible re-
booking decisions.

“If  am able to switch flights, than
I want to know if there is seat and
luggage availability to swtich.”

t

PRODUCTIVITY

Direct business booking

Airline offers booking,

@ benchmarking, and

e services directly to
n i business travelers, no
C————

travel agency needed.

“It’s faster and more cost-efficient
when | can book and compare my
total trips directly with the airline,
no need for a middleman.”



Physical touchpoints

The physical touchpoints mainly focus on fast processes in
the first and last mile and at the airport. Here, having staff
present where needed, pick-up points for pre-ordered ser-
vices and spaces to either work or relax during the trip were
considered most important. Flexibility was not addressed in
physical touchpoints, as it is primarily enabled through digital
services such as booking and rebooking options.

Sy

TIME EFFICIENCY

Removed security

Removed security
screening to minimize the

ry waiting time, but the phys-
| ﬁ I ical presence of airport
X staff remains important
to maintain a feeling of

‘safety’ for passengers.

“If you can, just remove security.
That saves a lot of time.”

Doorstep parking spots
Parking spots are
n placed directly next to
the terminal entrance.
Q This minimizes walk-
- -
ing time.

“Parking with minimal walking dis-
tances saves me so much time.”

Integrated ground transport

Ground transport is han-
dled by integrated ‘eShut-

tle’ taxis or buses. These
services are synchronized
Q with flight times to ensure
time efficient transfers.
“eShuttle ground transport gives

me a secure feeling that | will make
the eShuttle in time.”

Cummuter timed departures

eShuttles operate
at rush hour in the
morning and evening

.III g tosupport same-day
business trips.

“Rush hour departures enable me
to travel twice on the same day.”

Pre-order pickups

Pick up services at
“ the airport for pre-or-
dered food the enable
.‘ efficient pre-boarding
services.

“Picking up my pre-ordered food or
extra services at the airport is very
easy and low boundary for me.”

Figure 30: physical touchpoints.

RELIABILITY

Backup transport

In case of delays or
cancellations, dedi- —_—
Vad Q cated eShuttle buses oo
take over the journey. ﬁ
‘t" Travelers are informed \—
pre-flight about reliable
ground alternatives.

“This gives me a secure feeling, |
would like this information pre-flight.”

Physical staff present

Airport and onboard
staff are present
throughout the journey.
Especially at removed
security processes
physical staff presence
gives a sense of safety,
which is important for
passengers to feel safe.

o

o

“Physical airport and airline staff
just give me a secure feeling.”
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HAVE AN OVERVIEW

Self-handled luggage access

Passengers place
and retrieve their

own luggage in the
aircraft, similar to train
travel. No check-in

or luggage belts. The
luggage stays in sight
and under control.

“I want to control my own luggage
like a train. | even lost my luggage
twice through airports, terrible.”

PO\

t
.:; I.
[ ]
PRODUCTIVITY

Work-ready spaces

Dedicated workspaces
with desks and WiFi at
® the gate and onboard
A= the eShuttle. Unlike
I typical airport waiting

areas focused on food
or shopping, The eShut-
tle lounges are focused
on working people.

“I prefer to work at the airport
lounges or in the plane, than |
could be productive and not waste
time.”

Recharge comfort

Ergonomic seating
. @ and a quiet, comfort-
\V/ able flight experience.
Designed to support
both rest and focus.

“Being productive also means to
me that | could just relax and re-
charge for my upcoming meeting.”



The passenger touchpoints plotted onto the journey

The selected passenger touchpoints are plotted on the door-
to-door journey. The Figure 40 shows the distinction between
digital and physical touchpoints, with a short description of

Before the trip

Being informed

The passenger is
introduced to the

Compare and select

The passenger is
benchmarking the

Booking the trip

The passenger
booked the door-to-

the goal of each touchpoint at that step in the scenario. The
digital pre-order services are connected by a dotted line to
the physical touchpoints. This line visualizes when the digital
service becomes ‘reality’ in the scenario.

Prepare for trip

The passenger is
prepared for the trip

During trip

First mile

The passenger is
using the first mode

Arrive at airport

Passenger arrives at
Forde airport.

Figure 40: digital and physical touchpoints with what characteristics after passenger evaluation.
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Security process

The passenger goes
through security.

Boarding eShuttle

The passenger uses
lounge services and
boards eShuttle.

Flying to Bergen

The passenger
is being flown to
Bergen airport.

Arrive at airport

The passenger
transfers from plane
to last mode.

Last mile

The passenger uses
the last mode to their
destination.

Post-trip

Overview of trip

The passenger
receives travel
overview of details.
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The new touchpoints in relation to the 9-seater context
These 21 touchpoints address the entire door-to-door jour-
ney. They introduce integrated first- and last-mile transport,
or offer connected parking services for travelers who drive
themselves. Passengers can compare full door-to-door travel
options based on emissions, time, and cost instead of only
comparing flights.

By booking a complete door-to-door trip, passengers receive
real-time updates for each part of their journey, including any
taxi, bus, or shuttle services they’ve booked as part of their
eShuttle connection This creates a transparent travel experi-
ence (unless they opt to drive themselves). The system allows
for last-minute flight switching to adapt to changing sched-
ules, and eShuttle frequencies are aligned with early business
meeting to enable return commutes on the same day.

Time-consuming elements like security screening processes
and airport luggage handling are removed to streamline the
journey. Instead, passengers carry their own luggage on-
board, similar to train travel, allowing for faster boarding and
arrival processes. At the same time, the presence of airport
staff is retained to maintain a sense of safety for the securi-
ty part. If passengers drive themselves, integrated parking
services directly in front of the terminal reduce walking time.
In case of disruptions, reliable alternative ground transport is
offered and communicated upfront, so travelers can complete
their journey without uncertainty.

Finally, the touchpoints include spaces to work or relax, at the
gate or on board. At the end of the trip, passengers receive

a summary of total travel time, emissions, and cost, helping
businesses report on sustainable travel, which is an increas-
ingly important requirement driven by governmental climate
policies.
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7.5 Conclusion

The passenger concept selection resulted in a focused set of
21 eShuttle service touchpoints. The 21 service touchpoints,
both digital and physical, address the five most important
design criteria of the Time-Savvy persona: time efficiency,
reliability, flexibility, overview, and productivity.

The next step is to assess the 21 touchpoints from a
stakeholder perspective to understand how implementable
the services are from a business perspective.



s I
!
Figure 41: own picture from auto-ethongraphic research.




Stakeholder iteration
of eShuttle concept

This chapter continues the design phase by focusing on 8.1 Design approach for stakeholder iteration
the viability of the 9-seater service touchpoints. Section 8.1 8.2 Touchpoint iteration with stakeholders
explains the design approach for the stakeholder iteration. 8.3 The iterated eShuttle service touchpoints
Section 8.2 presents the iteration session outcomes with 8.4 Conclusion

stakeholders, followed by section 8.3, which shows how the
eShuttle service touchpoints were refined.



8.1 Design approach for stakeholder iteration

This chapter presents how the stakeholder iteration was
conducted to evaluate and co-create the 21 service
touchpoints.

In the evaluation session, stakeholders assessed the

21 touchpoints and the five most important criteria: time
efficiency, reliability, flexibility, have an overview and
productivity. The goal from the service evaluation was to
identify how realistic it was from a business perspective to
implement these services and who is responsible for the
services. The co-creation part explored new design ideas
for the services touchpoints or what touchpoints were
overlapping and could be combined into one.

The five most important design criteria were evaluated
based on what is most viable to address first. As a result
from this stakeholder iteration phase, the iterated eShuttle

concept services touchpoints were explained, combining both

passenger desirability and stakeholder viability.
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8.2 Touchpoint iteration with stakeholders

The touchpoint concepts from chapter 7 were iterated with
stakeholders. The iteration sessions consisted out of eval-
uations and co-creations to create viable touchpoints. The
sessions were held with stakeholders from the aviation indus-
try. Some sessions were held online with Norwegian stake-
holders. Other session were held in person with Dutch stake-
holders. The iteration sessions revealed design ideas and
barriers to further improve the touchpoints. The barriers of the
touchpoints are eleborated further in the recommendations in
Chapter 11.

The sessions were set up as presentations where the pas-
senger insights from the participant sessions were explained,
followed by the selected passenger touchpoints. These touch-
points were discussed in an open conversation with the stake-
holders to gather feedback for further iterations and barriers
of the services. The session showed the participant selection
results (Appendix |) to evaluate these results from a business
perspective.

The purpose

To evaluate the digital and physical touchpoints based on via-
bility from a stakeholder perspective, discuss responsibilities
per touchpoint, identify final iterations, and explore possible
barriers for the services.

The set-up

* Conducted using A3 PDFs in presentation mode

+ Six stakeholders from the electric aviation market in Nor-
way and the Netherlands

* 60 minutes per participant

» Participants were not yet familiar with the research
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Session flow

Introduction

Presentation of the Time Savvy persona

Presentation of the passenger evaluation session results
Presentation of the future scenario

Iterated touchpoints

Open discussion on design ideas, barriers and responsi-
bilities for the services

S S

Reflection

In the stakeholder session helped to recude the 21 touch-
points to 15 final touchpoints. The evaluation of 21 touch-
points is still quite a lot. Designing many touchpoints led to

a broad set of solutions, but it is hard to dive deep into each
touchpoint due to time constraints. Also, the discussion about
the passenger results and the stakeholder responsibilities
was planned at the end of the session, when participants
were already getting tired. This likely affected the depth and
quality of their input. Since the order of topics stayed the
same, this fatigue probably played a role in how the later top-
ics were discussed. If the session were done again, it would
help to limit the total number the touchpoints even more and
place the more important discussions (such as evaluating the
touchpoints) earlier in the session.

Label name Stakeholder Theme raised

S1 Airline (NL) Barriers and design ideas for
airline

S2 Airline (NOR) Barriers and design ideas for
airline

S3 Airport (NL) Passenger experience, owner-
ship airport and airline.

S4 Airport (NOR) Passenger experience, owner-
ship and co-operation.

S5 Government (NOR) Supporting role government

S6 Consultant (NL) Passenger experience



iterate the touchpoints. The barriers mentioned by stakehold-
ers are used as input for the recommendations in Chapter 11.
The key takeaways from the stakeholder evaluation are listed

Identified design ideas and barriers for the touchpoints
In this section, the eShuttle journey is shown in Figure 42 with
the selected passenger touchpoints from Chapter 7. Each

touchpoint was discussed with stakeholders to identify de-
sign ideas and possible barriers. The design ideas helped to

Before the trip
Being informed

The passenger is
introduced to the

Compare and select

The passenger is
benchmarking the

Booking the trip

The passenger
booked the door-to-

in the next paragraph.

Prepare for trip

The passenger is
prepared for the trip

During trip
First mile

The passenger is
using the first mode

Arrive at airport

Passenger arrives at
Forde airport.

Q eShuttle concept. door-to-door options. door trip in one ticket. and departs. to Forde airport.
3
n
B
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g S6:  Combine information S83:  One touchpoint that S6: Offer flexibility only if S6: Combine information S4:  Cars with a pick-up-
g new travel experience shows all booking passengers pay for new travel experience route for multiple
é = and safety. information, seat this. Otherwise not and safety. passengers to
ilability, and tri iable. i
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—
8 S2: Airlines do not like S4: Many departures S4:  Airport locations
E »n to share their data is not viable due to differ in rural areas
[0} .°:> to other modes of high costs to book how close they
‘Z‘“ © transport for one slots at the airport. are located to city
n < platform building. centre. This affects

Figure 42: touchpoints with stakeholder design ideas and barriers.
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the first or last mile.




Security process

The passenger goes
through security.

Boarding eShuttle

The passenger uses
lounge services and

Flying to Bergen

The passenger
is being flown to

Arrive at airport

The passenger
transfers from plane

Last mile

The passenger uses
the last mode to their

Post-trip

Overview of trip

The passenger
receives travel

“,:’ boards eShuttle. Bergen airport. to last mode. destination. overview of details.
3
y
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L
®
£
o
Q
c
s
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%) S6: Eliminate security S6: Offering flexibility if S3: Baggage delivery S4: eShuttle flight as $3: Cars with a pick-up- S2:  Possibility to unlock
8 for aircrafts under 19 paid extra for. services. first of last leg of route for multiple new routes through
Aé E passengers. international flight. passengers to passenger data.
g k=) s6:  Create ‘feeling of security’ S3:  Catering self S5: Berggn airport increase flexibility.
8 8 with phycial security staff services and pick up! lfunctlon's as
QL T doing random checks. points at lounges. international hub.
g S5:  Create new passenger S4: Need to learn new S4:  On-board
° @ stream at airports affect way of working with consumption affects
{1:) @ how airports are designed. eShuttle rush hour turn around time.
& —
I @ S2: Switching flights S4:  eShuttle aircraft
n ° impacts business design should

model.

distribute weight.
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Stakeholder touchpoint iterations
This section highlights the main takeaways from the stake-

holder feedback: touchpoints that were iterated and new ones
that had not been identified before. Four existing touchpoints
were refined to increase viability of the concepts, and two new

touchpoints were added to enhance the passenger experi-

ence. The iterated digital services are shown in dark orange
and the iterated or new added physical touchpoints are shown

in dark blue.

Before stakeholder Stakeholder feedback point
feedback

9 passengers, unless passengers are willing to
pay extra for this flexibility.” - S6

“Removing security could give an unsafe feel-
ing. This could be overcome by implementing
random security checks done by airport staff to
reassure passengers and save time.” - S6

2 3

“Passengers should also be able to use self-ser-

“ vice machines for food and products without
. staff.” - S3

“Car services could pick up passengers with the
@, same eShuttle departure or arrival, giving them a

Q reliable first or last mile to the airport.” - S4

“Baggage delivery would make the trip easier
without carrying heavy bags in case you need
those for meetings.” - S3

This touchpoint
is new

“The eShuttle opens new routes to improve

This tolichpolnt connectivity between rural areas and hubs. This

is new could even lead to position Bergen Airport a hub,

where eShuttles are the first or last leg of inter-
national flights” - S2

“Flexibility in switching eShulttle flights is not via-
ble for the business model with 2 pilots and only

) 4

)

D 4

Figure 43 shows an overview of how the stakeholder feed-
back for each touchpoint shaped the final 15 touchpoints. The
process of how the 21 touchpoints were iterated into 15 final
touchpoints is based on, combining, iterating, removing or
adding touchpoints.

After stakeholder
feedback

g

(®)
Q_Jﬁ;/%

i ]

[\ & |

alto
hoFse

Q

(§

[
[
.

How the feedback impacts the final touchpoints

Flexibility to switch flights was only kept as an option if
passengers pay extra. The eShuttle service has a fixed
schedule due to operational and cost constraints (small
aircraft capacity, pilot crew, and slot fees).

Physical airport staff were added to perform random safety
checks. This ensures passengers feel safe, while the main
security process remains fast and efficient.

Lounge touchpoints were adapted to include vending
machines for food and product purchases. This allows pas-
sengers to buy something without pre-ordering, reducing
the need for additional staff and lowering operational costs.

A car sharing service for first and last mile gives passenger
a reassured feeling they will make the eShuttle flight in
time. The car transport offers passengers a flexible way of
transport to their final destination.

The touchpoints now include an optional door-to-door
luggage delivery service. This reduces the amount of lug-
gage on board and helps balance aircraft weight, while still
allowing passengers to bring personal luggage if needed.

A ground transport services at Bergen Airport to support
transfers between the eShuttle and international flights.
Also, route development is addressed aimed to unlock

connections between rural and hubs based on demand.



21 touchpoints after passenger evaluation
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Led to 15 eShuttle service touchpoints

Figure 43: redesign of needs after stakeholder evaluation.
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The combined touchpoints focused on the one integrated
system to benchmark the door-to-door trip, information about
the new eShuttle flying experience including safety measures,
pre-ordering services with pick-up places, integrated ground
transport services with route pick ups to reduce transport
costs per passenger, removed security processes together
with physical airport staff to create a sense of safety for pas-
sengers and working places that are comfortable for passen-
gers. The removed touchpoint lacked the business value for
airlines, which was to position the airline as the ‘travel agency’
for business currently. Airline already target business travelers
directly.

Feedback on the viability of the prioritized design criteria
Stakeholders reviewed the passenger evaluation results.
While flexibility ranked high among passengers (third place),
stakeholders emphasized that offering flexibility significantly
impacts the 9-seater’s business case due to increased op-
erational costs. Therefore, flexibility should remain, but be
prioritized lower than needs such as having an overview and
enabling productivity, which were also valued by passengers
and have less impact on costs (Figure 44). Minimizing flexibil-
ity services allows focus on reliability, time efficiency, have an
overview and productivity to maintain a viable 9-seater busi-
ness model.

®_ @, G @ ®
) = P! QTI?
& mmn
Time Reliability = Have an  Productivity Flexibility
efficiency overview

Figure 44: needs prioritization after stakeholder feedback.



8.3 The iterated eShuttle service touchpoints

After the participant and stakeholder session, the fifteen
iterated digital and physical eShuttle service touchpoints have
were designed. First, the digital touchpoints are presented in
orange, followed by the physical touchpoints in blue.

The touchpoints primarily focus on addressing the five key
Time Savvy needs: time efficiency, reliability, having an over-
view, productivity, and flexibility.

These touchpoints are presented in a visual format on the
following pages, where each touchpoint includes a concept
icon, a title, the specific Time Savvy need it addresses, a
description of the service, and a supporting quote from either
a participant (P) or stakeholder (S).
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1. Benchmark trip

-

Il

=~

Driven by reliability need

2. Real time updates

Driven by ‘have an overview’ need

3. Trip overview

Driven by ‘have an overview’ need

This digital touchpoint enables passengers to compare their
full door-to-door journey on the airline platform. It presents
eShuttle, car, passenger boat, and regular flights side by side,
showing travel time, costs, and emissions. Also, showing

how many seats and luggage spaces are available on the
eShuttle. This touchpoint also includes the pre-order service
of catering, which is connect to the physical touchpoint 10.

Passengers receive continuous updates on their transport
mode, arrival times, and next steps. Clear info on transfers
and security processes reassures passengers and keeps
them in control of their journey.

After the trip, passengers get a full trip summary, showing
emissions, costs, and time savings compared to other
modes. This supports business sustainability reporting and
encourages future bookings. An incentive program highlights
personal benefits beyond business interests.

4. Information electric aviation This touchpoint familiarizes passengers with electric flying.

©;

Driven by reliability need

5. Flexible eShuttle changes

e N
(®3
=

Driven by flexibility need

Before booking or boarding, they receive clear information
on how electric aviation works, its safety procedures, and
what to expect in emergencies. This builds confidence and
awareness of this new way of flying.

This touchpoint offers passengers the option to switch flights
for an additional fee. Flexibility is possible but comes at a
cost, as the small-scale service with two pilots and nine
passengers must stay financially viable.
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“I want to see all options side by side so | can
compare the eShuttle with other modes, so | can
choose the most suitable trip.” - P2

“Getting updates about the trip makes me feel in
control of my schedule.” - P4

“I'd like a summary so | can show how
sustainable and time-efficient my trip was. Now |
have to calculate the emissions, time, and costs
of every mode myself and report that to the
company. This would save a lot of time.” - P3

“I need to know electric flights are safe so | feel
comfortable before booking and boarding an
eShuttle.” - P4

“Flexibility is offered if passengers pay extra for
this service, otherwise it is hard to build a viable
business case around 2 pilots and a 9-passenger
aircraft.” - S6



6. Baggage delivery

Driven by time efficiency need

7. Rush hour departures

Driven by time efficiency need

8. Integrated ground transport

Driven by time efficiency need

9. Seperate security stream

Driven by time efficiency need

10. Pre-order & self catering

Driven by time efficiency need

Passengers can digitally book a luggage delivery service

for bulky or work-related items, reducing to carry baggage
onboard. Physically, the service includes a scheduled pick-up
from home or office, ensuring bags arrive at the destination.
This enhances comfort and supports aircraft weight efficiency.

This touchpoint reflects passengers’ need for flight schedules
aligned with the workday, offering early morning and evening
departures that enable same-day round trips. Between
Bergen and Fgrde, flights can be scheduled every hour during
peak morning and evening times, with one midday flight.

Integrated first and last mile services for the eShuttle door-
to-door journey. Shuttle buses, car or taxi services are
coordinated, or passengers can choose to use their own
mode of transport. Passengers on the same flight and located
near each other are grouped, reducing costs and ensuring
they reach the airport on time. Having pick-up services gives
passengers a reliable feeling. Once they are on this mode of
transport, they feel assured they will make their flight on time.

This touchpoint minimizes the security process by providing

a dedicated security lane for eShuttle passengers, separate
from regular airport security. Time efficiency is prioritized,
while the presence of physical airport staff performing random
checks reassures passengers about safety without adding
unnecessary steps.

This touchpoint reflects that passengers prefer catering
options only if they save time. Passengers can pre-order
meals for pickup at the airport or use vending machines in
the lounge waiting areas before boarding the eShuttle. These
options reduce the need for airport staff and let passengers
quickly grab a meal without delaying their journey.
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“If I need to bring large items for a meeting, like
presentation materials, I'd prefer a baggage de-
livery service so | don’t have to carry everything
myself.” - S3

“Morning and evening flights let me do a full
workday trip on the same day, so | could have
dinner at home with my kids.” - P5

“Once I'm in the eShuttle ground transport, |
know I'll catch my flight on time, since | would
feel like | already made my trip in time.” - P5

“Removing security could give an unsafe feeling.
This could be overcome by implementing random
security checks done by airport staff to reassure
passengers and save time.” - S6

“I would skip meals at home if | can grab pre-
ordered food at the airport or on the eShuttle.
That saves me time.” - P2



11. Workspaces

O

Driven by productivity need

12. International transfers

Driven by time efficiency need

13. Luggage self-handling
o

Driven by time effiency need

14. Back-up transport
~ =

Driven by reliabiltiy need

15. Reserved parking spaces

N
==

Driven by time efficiency need

This touchpoint ensures passengers can work productively
during downtime, with desks, comfortable seating, and WiFi
in lounges and on board the eShuttle. This helps them make
better use of their travel time.

This touchpoint enables passengers to use the eShuttle as
the first or last leg of international trips from Bergen. Airport
transport can transfer passengers directly from the eShuttle
to the international gate, ensuring a fast and seamless
connection to other flights.

This touchpoint gives passengers control over their luggage.
Like on a train, they place their bags in the aircraft themselves
and collect them directly after landing, removing the wait

at the baggage belt and saving time. Unlike the home-to-
destination delivery service, this is for passengers who prefer
to keep their bags with them throughout the journey.

This touchpoint prepares passengers for disruptions or delays
by offering reliable alternative ground transport, like buses.
Passengers are informed before they leave home, helping
them make an informed travel decision if delays occur.

This touchpoint minimizes walking distances from car to
terminal. Assigned parking spots, booked with the eShuttle
ticket, save time otherwise spent finding and paying for
parking.
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“I need WiFi and a comfortable space so | can
use my travel time productively. | like to prepare
for meetings at those moments” - P1

“The eShuttle opens new routes to improve
connectivity between rural areas and hubs. This
could even lead to position Bergen Airport a hub,
where eShuttles are the first or last leg of interna-
tional flights” - S2

“I'd rather handle my own bag so | know it’s with
me the whole time. | prefer the luggage system
works the same as trains, where | can place and
control my own luggage.” - P1

“If there’s a delay, | want to know if there is an
alternative before | leave home. | want to have
reliable transport that takes me to my destination,
rather than taking the risk of taking a flight

and landing at a different airport instead. This
happend too many times to me.” - P4

“Having a prepaid spot near the entrance saves
travel time. Every airport does it differently now,
and it’s so inconvenient.” - P3



8.4 Conclusion

The stakeholder iteration session helped refine the 21
passenger-selected touchpoints (Chapter 7) into 15 viable
service touchpoints for the eShuttle concept that reflect the
five most important design criteria of the Time Savvy persona
needs.

As a result, the ranking of design crtiria was adjusted to: time
efficiency, reliability, having an overview, productivity, and
flexibility. An important insight was that flexibility is difficult

to guarantee while maintaining a viable business model and
was therefore ranked at last. The next chapter presents the
eShuttle concept.
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eShuttle concept
design

This chapter presents the eShuttle concept design based
on the outcomes from the desirability and viability phases.
Section 9.1 explains the concept design approach. Section
9.2 introduces the eShuttle vision and concept. Section
9.3 outlines the benefits for airlines and OEMs. Section 9.4
plots the eShuttle services onto the journey with involved
stakeholders. The chapter ends with a short conclusion in
section 9.5.

9.1 Introduction

9.2 The eShuttle concept

9.3 eShuttle benefits for airlines and OEMs
9.4 eShuttle services along the journey

9.5 Conclusion



9.1 Introduction

In this chapter, the eShuttle concept is explained. First, the
eShuttle vision is presented, followed by a comparison of the
eShuttle with car travel on the Farde - Bergen route. This
comparison shows how the eShuttle scores compared to the
car, based on the five most important design criteria: time
efficiency, reliability, overview, productivity, and flexibility.

The benefits of the eShuttle concept for airlines and OEMs
are described. At last the 15 selected service touchpoints are
plotted on the door-to-door journey.
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9.2 The eShuttle concept

In 2040, the eShuttle service offers a new travel way for
regional door-to-door journeys. It is a time-efficient journey
that feels reliable, gives passengers overview and control
throughout their trip, allows them to be productive during
travel, and offers flexibility when plans change (see Figures
45 and 46).

The eShuttle service introduces several new elements
compared to car travel. In terms of time efficiency, it combines
first and last mile transport with simplified ground processes
and a short 9-seater flight, offering an alternative to the 3-hour
car journey. Regarding reliability, the eShuttle provides pre-
arranged alternative transport in case of delays and is in-flight
less sensitive to disruptions. In contrast, car travel consists of
a single mode and is impacted by congestion or travel fatigue.

eShuttle VS Car & ferry
Integrated first/last mile, fast
ground processes and 30 minute @ 3h drive (Ydersbond, 2023).
eShuttle flight (Ydersbond, 2023) Time
efficiency
Alterative transport and constant In control over journey to reach final
Updates to reduce uncertainty. = destination (Brink et al., 2023).
Reliability
i . — One mode reduces the need to plan,
One integrated platform with —
. . O} only for congestions
transparent information. H
A (Brink et al., 2023).
overview
i
Facilities to work at airport lounges :':':,‘. Minimal productivty with calls during
in eShuttl i drivil hapter 5
or in eShuttle. By riving (chapter 5).
Flexibiltiy if paid for due to «ﬁ? Flexible to leave at any time
limitations business model. Flexibility (Brink et al., 2023).

Figure 45: the eShuttle compared to the car.
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In terms of overview, the integrated door-to-door trip allows
passengers to compare travel time, emissions, and costs in
advance, while also receiving continuous updates throughout
the journey. Concerning productivity, the eShuttle offers
spaces to work or rest during waiting times and onboard,
whereas productivity during car travel is typically limited
to phone calls. With regard to flexibility, car travel allows
passengers to depart at any preferred time. The eShuttle
operates on scheduled departures, which limits the ability to
switch flights freely, due to constraints related to maintaining a
viable service model.

Forde

Bringeland
airport

125 km

A

/ )-} eShuttle
=)

Figure 46: eShuttle and car on the Forde-Bergen route.

Car
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9.3 eShuttle benefits for airlines and OEMs

The eShuttle service creates benefits for both airlines and
OEMs as shown in Figure 47.

Airline OEM
/D Increased regional passenger demand Development of business case on small scale
P N
CSb The eShuttle unlocks new rural-hub connections, The 9-seater segment allows the OEM to gain
expanding the airline’s regional network and operational experience in electric aviation. The
increasing passenger volumes on short-haul routes. learnings from the 9-seater market lay the groundwork

for scaling up to larger aircraft types in the future.

‘,"_ e Boost in international connectivity |-|_|;I Play a role in the total door-to-door journey

\ il

. By offering the eShuttle as a first or last leg of an While the OEM typically focuses on aircraft
internatioanl flight, airlines increase passenger manufacturing, engaging in the 9-seater market allows
demand connected to rural areas. them to potentially play a role in ground transport.

The OEM could help with the development of how
the aircraft integrates and works together with other
modes in the door-to-door services.

AVAVA . .
Access to premium businsess passengers

Time-savvy travelers are willing to pay more for time
efficient services. This creates a passenger base who
are willing to pay more for premium services.

@ Data-driven network development

The integration of the full door-to-door eShuttle
journey enables airlines to collect passenger data
to identify underserved routes, optimization of flight
schedules, and the strategic development of new
9-seater connections.

Figure 47: the benefits for airlines and OEMs.
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9.4 eShuttle services along the journey

The digital and physical eShuttle touchpoints from chapter
8 are placed along the door-to-door journey in Figure 48.
Touchpoints are shown in order of when they happen during

the trip.

Before the trip During trip

Being informed Compare and select Booking the trip Prepare for trip First mile Arrive at airport

The passenger is The passenger is The passenger The passenger is The passenger is Passenger arrives at

introduced to the benchmarking the booked the door-to- prepared for the trip using the first mode Forde airport.
) eShuttle concept. door-to-door options. door trip in one ticket. and departs. to Forde airport.
c
3
Sl % [

@&
ah
.“é‘ \%’
o M ;D
1]
TIGKET |5 B deli
§ &' aggage delvery Real time updates Real time updates Real time updates
=
o ﬂ + &= Q
5 - - + a0 =
2 Information electric Benchmark options == = a i'
o . ) A ‘
aviation Benchmark options Baggage delivery

- ] e e e
c
5 N
3 a®p -
Q Reserved park spaces
9 K@J
©
g = (=
9\ Integrated ground ‘f
N transport
o Back-up transport options

Figure 48: the eShuttle touchpoints plotted in the journey steps with stakeholder reference per step.
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Security process

The passenger goes
through security.

Boarding eShuttle

The passenger uses
lounge services and

Flying to Bergen

The passenger
is being flown to

Arrive at airport

The passenger
transfers from plane

Last mile

The passenger uses
the last mode to their

Post-trip

Arrival destination

The passenger
receives travel

© boards eShuttle. Bergen airport. to last mode. destination. overview of details.
[
(]
O
w
-—
£
........ o
Q.
<
-]
(&) Real time updates Real time updates Real time updates Real time updates
L
®©
=
2
o Baggage delivery
......... e f e
E = N V4 o=
: -0 €
£ . N o \—
8 4 () Pre-order & self service Luggage self 9 9 @ @ @
o N"H catering handling A e C )
- [}
5 o & Qg -
g | G 5 ]
g Seperate security stream .I I | @ @ International Integrated ground
c transfers transport
o Rush hour Workspaces Workspaces
departures
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9.5 Conclusion

This chapter introduced the eShuttle concept, which included
the vision and how the eShuttle scores compared to car travel
based on the most important needs. From this ranking it can
be concluded that the eShuttle competes with the car on time
efficiency, reliability, having an overview and productivity.
While for flexibility the car scores remains the most flexible,
due to the limited flexibility the eShuttle could offer in
departure times and options.

The eShuttle presents benefits for airlines, to increase
regional passenger demand where eShuttle flights serve
as first or last leg of international flights, attract premium
business travelers, collect passenger data, and improve
the passenger experience. For OEMs, it supports small-
scale business development, offers pilot routes for market
expansion and opens new opportunities across the door-to-
door chain.

Finally, the 15 service touchpoints are plotted on the Farde
to Bergen passenger journey. The passenger journey
included stakeholders who were involved for those service
touchpoints in each step. Chapter 10 builds further on what
the stakeholder roles are per service touchpoints. This
stakeholder responsibility is reflected in how to implement the
services to 2040 through a strategic roadmap.
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Roadmap for
implementation

This chapter presents the roadmap for implementing the 10.1 Approach for eShuttle implementation
eShuttle services. Section 10.1 explains the approach taken. 10.2 Wheel of responsibility for stakeholders
Section 10.2 introduces the Wheel of Responsibility, which 10.3 The eShuttle door-to-door journey
outlines who is responsible for each touchpoint. Section 10.3 10.4 The roadmap

describes the door-to-door journey. Section 10.4 presents the 10.5 Conclusion

implementation roadmap across four horizons. The chapter
ends with a short conclusion in section 10.5.



10.1 Approach for the eShuttle implementation

This chapter presents the strategic roadmap for implementing
the eShuttle concept. The four stakeholders described in
Chapter 2 are used: the airline, the airport, the government
and the OEM. At first, the different layers of responsibilities
for each touchpoint are described and explained through the
‘Wheel of Responsibility’. The ‘Wheel of Responsibility’ shows
who is leading in ownership, who support the services, and
who enables the services.

The ‘Wheel of responsibility’ is used to plot the 15 eShuttle
services over time on the strategic roadmap. Also, the chapter
describes how the eShuttle door-to-door journey works in a
four step approach. The strategic roadmap reflects the 15
services, the stakeholders and the main goals per horizon.
Overall, four horizons are used in the roadmap to divide the
eShuttle implementation over time to 2040.
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10.2 Wheel of responsibility for stakeholders Leads responsibility

To realize the door-to-door eShuttle experience, the Represents stakeholders that are
fifteen passenger touchpoints are divided among the four directly responsible for delivering and
stakeholders described from chapter 2: airlines, airports, maintaining the passenger-facing
governments and OEMs. Each plays a different role in making service.

the service possible, from owning key passenger-facing
services to enabling them in the background. The wheel of
responsibility (Figure 50) visualizes the degree of involvement
each stakeholder has per touchpoint and helps to make this
SIRTEHON) ETE e Collaborative supporters
The wheel is structured around three layers of responsibility:
leading responsibiltiy, collaborative supporters and service
enablers. This structure helps clarify how responsibilities are
shared and where collaboration between stakeholders is

Includes stakeholders who support the
service through partnerships and are
linked to passenger interactions, but
less intensive than the ‘Responsible

needed. ,
Stakeholders’.
N T
=l 1. Benchmark %
15. Reserved trip 2. Real time

Q parking spaces updates [

— T
14. Back-up //(\ A 3. Trip overview

N S N Y AN Service enablers

’KE //\\ \\ ,/’/«\\;()A\\ 4, |n;;rf)1:tion |

9. Luggage el /. \__ | ot avaen Stakeholders who do not interact directly
A2 s o with passengers but are essential in

A B B O I [ enabling that services exist. These

2 e\ \ D ~/ ) stakeholders support through regulation,
K\ \/ TN 7 e_dB?JZége funding or infrastructure.
11. Workspaces \/ * - \/ -

7. Rush hour
departures

10. Pre-order & AN jﬂ* 4
self catering nn =

9. Seperate 8. Integrated
security stream ground
transport

Figure 50: the wheel of responsibility.
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The airline

Fiigure 51 shows the airline who carries the main
responsibility for owning the eShuttle door-to-door journey.
The plotted points are determined through the stakeholder
feedback presented in Chapter 7. Airlines collaborate with
airports, governments and OEMs, the airline is in the lead.
Their role includes offering benchmark options, continuous
updates across all transport modes, ensuring time-efficient
and flexible services, pre-order caterings or baggage
delivery options, and seamless connections between ground
transport, eShuttle flights and international flights.

N +an

=== =

1. Benchmark .
frip 2. Real time

15. Reserved parking

updates
spaces

.=
+

14. Back-up
transport

o
(e

3. Trip overview

_ ®x
53 a
4. Information

electric aviation
13. Luggage self

handling
L
(®)
Qo o
o"‘r;; 5. Flexible eshuttle
(5 changes
12. International
transfers
A
2 s ool
G 1
/:E 8. Baggage delivery
11. Workspaces
=y NV
Q-9-m .III-
s NOF 7. Rush hour
10. Pre-order & e _o -/
i \g i p i) departures
self catering 'h =¥ o
=

9. Seperate security 8. Integrated ground
stream transport

Figure 51: the wheel of the airline responsibility.

The airport

The airport’s responsibility (Figure 52) lies in enabling the
services at the terminals. Working closely with airlines, their
focus is on time-efficient passenger flows, such as integrated
parking spaces, dedicated eShuttle security streams, work
lounge facilities, pickup points for self-service or pre-ordered
items, and assuring a seamless transfer between the eShuttle
and ground transport. The airport must also support flexibility
in eShuttle departures and arrivals, which requires airports to
rethink their current way of working.

+=0Q ==

2. Real time

15. Reserved parking updates

spaces

i
+

14. Back-up
transport

3. Trip overview
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4. Information
electric aviation
13. Luggage self
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9 (®))
—
Q‘ Q 5. Flexible eshuttle
ic
) changes
12. International
transfers
8o
] A ylnd]
G =1
[\977 8. Baggage delivery
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ral Nz I
-2 ol
10. Pre-order & ;V\ e 7. Rush hour
self catering m H departures

9. Seperate security 8. Integrated ground
stream transport

Figure 52: the wheel of the airport responsibility.
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The government

For the government (Figure 53), the focus lies on realizing
the touchpoints by making new security regulations, ticket

fundings, promoting electric aviation among passengers, and
enabling data sharing between different transport operators in

the door-to-door journey for real time updates. Governments
must also invest in electric aviation infrastructure and require
companies to increase reporting on sustainable travel. The
government leads a national electric aviation promotion plan
to promote the shift towards electric aviation in Norway.

N fad
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15.R o ark trip 2. Real time
. Reserved parking e T updates
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Figure 53: the wheel of the government responsibility.

The OEM

OEMs like Embraer take a more passive role (Figure 54).
They act on a demand-supply basis once the airline sees a
viable market. They must ensure the aircraft design supports
time-efficient travel, with luggage storage space and work-
friendly interiors. In addition, OEMs can support airlines in
expanding the total journey by integrating ground transport
services. They also play a role in explaining what the next
flying experience is when promoting the eShuttle concept.
Also, OEMs should offer services that make the tracking

of eShuttle trips possible (e.g. travel time) to support the
passenger with a trip details overview.
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Figure 54: the wheel of the OEM responsibility.



Wheel of shared responsibility

The implementation of the 15 eShuttle touchpoints requires
shared collaboration across stakeholders. In Figure 55, the
overlapping responsibilities are visually mapped. While each
touchpoint has one primary stakeholder responsible, most
involve supportive roles from others to ensure seamless
execution. The only touchpoint with two end-responsible
stakeholders is Workspaces, where both the OEM and the
airport must independently facilitate spaces, onboard and at
terminals, for productive passenger use.

The airline is the main responsible stakeholder across most
touchpoints, especially those that involve digital integration,
passenger communication, and multimodal coordination.
The airport is primarily responsible for airport-side processes
but frequently plays a supporting role to enable airline
services, such as offering space or infrastructure. The OEM
is responsible where the aircraft itself shapes the passenger
experience, such as luggage handling, workspaces, and
information on electric aviation. The OEM acts mainly

as a service enabler by designing aircraft that support

these experiences. The government plays a key enabling
role across horizons by setting up regulations, designing
PSO contract requirements, subsidizing ticket prices, and
launching national promotion plans to position electric aviation
in the market.

How the touchpoints are linked to the stakeholder
responsibilities is presented in the next pages where the
roadmap for implementation is explained. The timeline is
spread out over 15 years of development. The horizons are
aligned with the long development times of the aircraft sector.
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10.3 The eShuttle door-to-door journey

The door-to-door journey of the eShuttle service connects
the 9-seater aircraft with first and last mile ground transport,
offering multiple ways for passengers to complete their trip.

The build up of the eShuttle door-to-door journeys are
explained in Figure 56. A four step approach is presented,
which is also included in the horizons in next section 10.4 The
Roadmap

Forde

‘-. pick-up route

. e
Bringeland .

airport .
International
\ . Bergen
Flesland . /@~ *=,
airport ' J pickup route

Figure 56: door-to-door eShuttle services.
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The first step is to develop the door-to-
door pilot route. The pilot development
focusses on building the time efficient
door-to-door trip by integrating first
and last miles. eShulttle flights are
used as first or last leg for international
flights.

The second step is to start operating
the eShuttle door-to-door trips in the
market. The passenger data gathered
from the first and last mile and
eShuttle routes help to define the third
phase.

In the third phase, collective pick ups
of the first and last mile are integrated
into the door-to-door trip to reduce
operational costs. Also, eShuttle
flight frequencies are increased to
accomodate a growing passenger
demand.

In the last stage, the eShuttle
network is expanded by creating new
connections with eShuttle flights that
are currently non existent. eShuttle
flights are connected to international
flights. This positions Flesland airport
as an international hub.



10.4 The roadmap

This roadmap outlines the phased development of the
eShuttle service over a 15-year period, divided into four
strategic horizons. It combines long-term horizon goals, the
implementation of service touchpoints, and the distribution of
stakeholder responsibilities.

The roadmap begins with Horizon 0 (2025-2031), a six-year
phase focused on building the foundation for time-efficient,
door-to-door services in preparation for the introduction

of the electric 9-seater around 2030. This is followed by
three consecutive three-year horizons (Horizon 1-3), each
expanding the service offer, evolving into an integrated
network of door-to-door eShuttle routes.

The focus of the roadmap lies on the implementation of the
five most important needs of the Time Savvy traveler, for
which 15 prioritized touchpoints were developed. These were
selected based on the passenger insights from Chapter 7 and
stakeholder evaluation from Chapter 8. As a result, not all
design criteria from Chapter 6 are included.
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2031 2034 2037 2040
' | | |
Pilot integrated door-to-door routes | | 1 |
Establish stakeholder collaborations | I |
Prepare operational infrastructure I | I I
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Horizon 0: 2025-2031
Build time efficient basis

Horizon 0 focuses on building the basic services for time-efficient travel
over the period 2025-2031. The electric 9-seater is expected to be released
around 2030, so this stage prepares the services and operations to start
flying in Horizon 1 from 2031, with the Time Savvy traveler as the first target
group. The aim is also to set the first steps for the eShuttle door-to-door
route.

Key horizon goals

1. Pilot integrated door-to-door routes: test and refine door-to-door
route planning with ground transport partners.

2. Establish stakeholder collaboration: build partnerships and align
responsibilities to enable the eShuttle touchpoints.

3. Prepare operational infrastructure: set up the essential physical
infrastructure for the eShuttle operations that meet time-efficient travel
needs.

Route focus

First mile 9-seater Last mile International

Setting up the pilot route
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The five time savvy needs
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eShuttle touchpoints

Key stakeholder responsibilities for the touchpoints

Enable integrated ground-air mode changes in the journeys.

Facilitate the process for a separate fast security stream.

Offer connecting flights for international transfers.

Facilitates reserved parking spaces at airports.

Monitor luggage capacity per flight to enable self luggage handling.
Inform passengers and arranges about rush hour departure schedules.

Wiaiting areas for ground transport for fast eShuttle transfers.
Enable a separate security stream for 9-seater passengers.
Airport transport for fast eShuttle - international transfers.
Assign parking spaces for eShuttles close to the terminal.

Slot management for efficient rush hour departures and arrivals.

Support cooperation with ground transporters for door-to-door trip.
Design the aircraft weight distribution of luggage storage spaces.

Require airlines through PSO contracts to integrate ground transport in journey.
Fund the ground transport part of the ticket to keep door-to-door prices viable.
Adapt security regulations so 9-seaters have simplified security checks.

Enforce PSO contracts with flight times that match passenger needs during morning
and evening commutes.



Horizon 1: 2031-2034
Enter Time Savvy market

This horizon focuses on entering the business travel market by targeting
the Time Savvy persona. While Horizon 0 laid the foundation, this phase
launches the door-to-door service with a focus on time efficiency and
reliability. Horizon 1 marks the start of actual operations, with services
aligned to meet the five most important needs of the TIme Savvy
passenger.

Key horizon goals

1. Evaluate Time Savvy experience: conduct pilot evaluations with Time
Savvy personas to assess the first eShuttle services.

2. Realize stakeholder collaboration: activate operational collaborations
among airlines, airports, OEMs, and government for service rollout.

3. Build awareness through promotion: launch a national electric
aviation promotion plan to position the eShuttle as a new travel mode.

4. Enable digital integration: integrate the eShuttle service into airline
platforms to benchmark door-to-door options for passengers.

Route focus

First mile 9-seater Last mile International
o"—e
o /
[

Start operating the route for eShuttle passengers
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Key stakeholder responsibilities for the touchpoints

Promote the eShuttle service through their own platforms to inform passengers

about electric aviation.

. Provide benchmark options by cooperating with ground transport and showing
transparent door-to-door travel comparisons via platform.

. Arrange and communicate back-up transport options to passengers in case of

delays.

J Promote electric aviation within the airport environment.

. Communicate estimated ground transport times at airports that are included in the
benchmark comparisons.

. Facilitate designated areas at the airport for back-up transport modes to operate

from.
.! 5‘ . Provide input for promoting the eShuttle as a new flying experience.
- Build aircraft that enable data tracking and sharing.
_ Launch a national promotion plan to support the introduction of electric eShuttles.
omI - Include benchmark requirements in PSO contracts to ensure airlines present full

door-to-door options and enable data sharing for mode comparison.



Horizon 2: 2034-2037
Add overview & control

In Horizon 2, the eShuttle service expands its focus from offering a time-efficient and reliable
journey toward giving passengers a clear overview of their entire door-to-door trip. The goal
is to support passengers in feeling in control of how they plan and navigate their journey.
Real-time updates and end-of-trip overviews help travelers make informed decisions before
and during travel.

Key horizon goals

1. Enable real-time journey updates: share real-time travel data
across stakeholders to provide passengers with continuous updates
throughout the door-to-door journey.

2. Deliver trip overview services: provide passengers with a clear
summary of their trip at the end, including travel time, emissions, and
transfer moments.

3. Controllable first and last mile services: use Horizon 1 passenger
data to implement pickup services that collect passengers at their exact
locations, replacing fixed routes to give more control.

Route focus
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Collective pick up routes and increase in eShuttle flights
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Key stakeholder responsibilities for the touchpoints

. Share live travel data with passengers to keep them informed throughout their
x journey.
. Track and provide end-of-trip summaries for passengers.
Collaborate with delivery services to offer baggage drop-off and delivery at the
destination.

-_\r = Share airport data with airlines to support accurate travel updates and trip
== summaries for passengers.

H 3‘ © No direct role defined for these touchpoints
e

- PSO contracts to force data sharing between airlines and airports to ensure
I passengers receive live updates and end-of-trip overviews.



Horizon 3: 2037-2040
Expand eShuttle travel

Horizon 3 marks the final phase, where the goal is to scale up the eShuttle
service into a full network of door-to-door connections. All touchpoints are
now implemented, offering passengers a complete journey experience. In
this phase, the focus lies on expanding productivity and flexibility services.
The eShuttle adds new routes and increased government support ensure
accessibility and affordability for a broader audience.

Key horizon goals
1. Target the five important Time-Savvy needs: finalize the offering of

services that address all key needs: time efficiency, reliability, overview,

productivity, and flexibility.

2. eShuttle route expansion: identify and develop new route
opportunities for 9-seater operations, focusing on underserved
connections that do not yet exist.

3. Increased government support: increase government involvement
in subsidizing infrastructure development for new routes, lower ticket
prices across to target a wider range of passenger profiles. The goal is
to build a national regional air mobility network.

Route focus
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Key stakeholder responsibilities for the touchpoints

Arranges workspace access at airport terminals for productive waiting time.

. Enables flexible eShuttle changes by offering rebooking services for an extra fee.
. Provides pre-order and self-catering options in the terminal to allow passengers to
plan their time efficiently.

-_\r = Creates designated workspaces at terminals to support passenger productivity.
= Facilitates pre-order pickup points and self-service vending machines for food and
drinks.
H 3‘ Designs aircraft interiors with workspace to work comfortably during the flight.
e
- Expands public ticket funding schemes to include flexible flight changes for eShuttle
I users.



10.5 Conclusion

The Wheel of Responsibility shows that the airline is
responsible for most eShuttle service touchpoints. The
airport is a key partner but only responsible for airport-related
services. The government plays an enabling role by setting
PSO rules that support service viability. The OEM has a
passive role and is only responsible for building the aircraft
and its related services.

The eShuttle concept shows a four step approach to build the
door-to-door journey. This step-by-step approach shows how
the needs build up throughout the trip expansions.

The roadmap outlines the step-by-step development of the
eShuttle service toward 2040. In Horizon 0 (2025-2031), the
time efficient service foundations are established, including

a first pilot route. Horizon 1 (2031-2034) marks the launch,
targeting the Time-Savvy business traveler. Horizon 2 (2034—
2037) enhances the journey with greater control and having
an overview. By Horizon 3 (2037-2040), the eShuttle evolves
into a full regional network with all 15 touchpoints in place.
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Conclusion

This chapter presents the final conclusion of the graduation 11.1 Discussion
project. Section 11.1 discusses the generalizability of 11.2 Recommendations
the findings. Section 11.2 provides stakeholder-specific 11.3 Limitations
recommendations based on the research. Section 11.3 11.4 Conclusion

outlines the limitations of the study. The chapter ends with
Section 11.4, which shows the overall conclusion.



11.1 Discussion

This project explored passenger needs and service design
for the adoption of 9-seater electric aircraft, using the Fgrde—
Bergen route as a case study. While this route has unique
geographical, infrastructural, and climatic characteristics, the
findings offer broader relevance for other regions with similar
mobility challenges.

However, the different local contexts shape how the service
touchpoints should be designed. In Norway alone, the
diversity in airport locations and accessibility already impacts
route design. For example, while Florg’s airport is integrated
into the city center (Avinor, 2025), Fgrde’s requires a
30-minute drive to Bringeland airport. Such differences affect
first—last mile efficiency and the generalizability of this case to
other routes.

The 9-seater is also relevant beyond replacing long car

and ferry journeys, it can serve as a first or last leg for
international flights. The eShuttle service as a first or last leg
expands its role in the mobility system but raises sustainability
concerns. If the 9-seater electric flights lead to increased
international air travel, the overall greenhouse gas emissions
may not be reduced.

In Norway, where 95% of new cars sold are electric
(Sunnfjord Commune, 2025), the sustainability advantage
of short electric flights over nearly emission-free ground
transport is less clear. In this context, the strategic value of
9-seaters may lie more in unlocking remote areas with no
time efficient ground transport.

This project focuses on the Time Savvy business persona.
The eShuttle service reflects the core needs of this persona
which include time efficiency, reliability, flexibility, productivity,
and having an overview. The 15 services designed for this
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persona type are specifically focused in meeting these
passenger needs. To meet other persona types with different
needs, future work should explore other services to meet the
needs for persona who are more focused on leisure.

Integrating electric aviation into public transport networks
requires rethinking what counts as “public transport.” As
argued by NEA (2024), including electric aircraft in this
definition could improve accessibility for rural areas reliant on
air links, enabling broader use of sustainable transport.
The 9-seater is also a stepping stone toward a broader
electric aviation system. It can support the development of
larger regional aircraft (30—100 seaters). For the designed
services, this means that while the 15 touchpoints are
designed for the door-to-door journey of a 9-seater, the
services can act as a starting framework for other electric
aircraft models. Future work should research how these
services can be adapted to different electric aircraft scales,
passenger types, and network contexts.



11.2 Recommendations

Based on the findings of this thesis, the following
recommendations are provided for stakeholders involved in
the development of 9-seater electric aviation services:

Airlines

To support early adoption, airlines are encouraged to further
research the passenger aspect in developing a desirable
business model for 9-seater services. Pilot operations on
low-density routes, such as Fgrde—Bergen, can be used

to evaluate the service touchpoints to gather passenger
feedback during their trip. Additionally, airlines should
expand persona development to include diversified business
segments, such as premium executive services, or non-
business segments, such as leisure travelers.

OEMs

OEMs such as Embraer are advised to conduct a life cycle
assessments (LCAs) comparing the 9-seater’s environmental
impact to that of electric car travel, particularly in regions
with a high share of electric vehicles. This will help clarify
the environmental value proposition of electric aviation.

To support adoption, OEMs should invest in promoting the
9-seater’s unique flight experience and educate potential
passengers on the benefits a 9-seater brings to passengers.
Strategic planning should also include the development of

a broader aircraft portfolio (30, 50 or 100 seaters) to enable
scalable electric aviation networks. Furthermore, OEMs are
encouraged to identify new thin routes in Norway where the
9-seater could offer a time-efficient alternative to car travel to
show to airlines on what routes they could operate.

108

Airports

Airports should assess the infrastructure upgrades required
to support electric aircraft operations, particularly in relation to
charging capacity. In rural areas, improving first- and last-mile
accessibility is essential to ensure seamless travel chains.

In urban contexts, minimizing congestion while maintaining
efficient airport access remains a priority. Rural airports are
already time efficient; larger hubs can learn from them by
developing streamlined terminals for 9-seaters. The airport
terminals should accommodate a 9-seater security process.
Given the varying airport sizes and locations across Norway,
infrastructure planning should be context-specific and
supported through pilot studies.

Governments

The Norwegian government should continue supporting the
development of electric aviation through the identification of
new PSO (Public Service Obligation) routes and by financing
pilot projects via initiatives such as the Avinor Test Centre
(Avinor, 2025). PSO contracts should include specific criteria
for 9-seater services, ensuring cooperation between airports
and airlines in delivering integrated door-to-door mobility.
Importantly, the government is advised to formally include
9-seaters in the national public transport system, thereby

to create a more accessible transport network for rural-hub
connections. Investment in electric charging infrastructure at
airports is also necessary, as most airports are state-owned.
A critical topic is security regulation: the government should
simplify security procedures for 9-seater operations. Lastly,
national and local governments must work together to adapt
services to regional needs, acknowledging that air transport
dependencies differ between urban and rural communities.
An important future case-study could be the development of
9-seater services for healthcare patients.



11.3 Limitations

Several limitations should be considered when interpreting
the results of this study. First, most participants were sampled
through the TQI report and were already familiar with the
concept of electric aviation. Although some new participants
were included, this prior knowledge may have influenced
their responses and openness toward the 9-seater concept.
Additionally, the sample consisted of 28 respondents from
Norway, limiting the generalizability of the findings across
different cultural or regional contexts.

The study was conducted as a qualitative exploration,
focusing primarily on the desirability of the 9-seater service.
While insights were generated, the limited sample size and
absence of quantitative validation limit the generalizability
of the results. The time-constrained nature of the study also
limited the depth of data collection and analysis. The data
sampling was done by a 10-days study trip in January 2025,
which was a one time field trip.

Language was another factor, as the study was conducted in
a Norwegian use-case with participants of varying language
proficiency. Although visual tools supported communication,
language barriers may have affected the precision of
responses or the depth of expressed needs.

The study used a hypothetical 9-seater scenario to assess
future mobility preferences. Participant feedback may differ
from actual behavior in a real-world operational setting,
introducing a degree of uncertainty. Furthermore, the research
focused predominantly on the passenger perspective. The
stakeholder involvement was limited due to time of the
project.
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Finally, the Ferde—Bergen route presents a context-

specific case characterized by particular geographic and
infrastructural conditions. This setting may not fully reflect the
constraints and opportunities of similar thin-demand routes
elsewhere.



11.4 Conclusion

This conclusion answers the research question: “Who are the
passengers in the electric 9-seater and what kind of services
should airlines offer to meet the passenger needs?”

On the Farde—Bergen route in Norway, this research identifies
the Time-Savvy business traveler as the first passenger
segment for the 9-seater electric aircraft. Initially, ten
passenger needs were uncovered, but through co-creation,
passenger concept selection, and stakeholder evaluation, five
core needs emerged as decisive for adoption: time efficiency,
overview, reliability, productivity, and flexibility. These core
needs shaped the design of the 15 service touchpoints that
make the eShuttle concept.

The 9-seater must compete directly with car travel, which
currently takes around three hours on this route. This

makes it essential for airlines to offer services that make the
9-seater not only faster but also more reliable, structured, and
productive than traveling by car. The final service touchpoints
include benchmarking the door-to-door trip in terms of time,
cost, and emissions; real-time updates; simplified security;
flexible rebooking; baggage delivery options; integrated
parking and ground transport; and productivity-enhancing
features such as workspaces and catering. These touchpoints
ensure that the 9-seater becomes a time-efficient and
seamless alternative for business travelers.

The project also demonstrates that the success of the
9-seater depends on collaboration between stakeholders.

A roadmap until 2040, structured around a “wheel of
responsibility,” shows how implementation should be shared:
airlines own the passenger experience through the service
touchpoints, airports provide physical enablers, governments
secure regulation and funding, and OEMs ensure that the
aircraft supports the service design.

For Embraer-X, this thesis marks the start of systematically
exploring human desirability in electric regional aviation. By
understanding what passengers value most and translating
those needs into services, Embraer-X can replicate this
research method across other routes and geographies to
guide both business models and product development.

Ultimately, the 9-seater is the starting point of a service-driven
model for zero-emission regional air mobility. By beginning
with the Time-Savvy business traveler on the Fgrde—Bergen
route, building services around their needs, and fostering
collaboration between stakeholders. Embraer-X, passengers
and other stakeholders lay the foundation for a desirable
electric air mobility future.
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