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Executive Summary

An important aspect of the AVENUE project is the socio-economic and environmental evaluation (WP8)
It consists of an Environmental Impact Assessment (T8.1), an Economic Impact Assessment (T8.2), a
Social Impact Assessment (T8.3) and a Sustainability Assessment (T8.4). This deliverable presents the

AVENUE social impact assessment. The AVENUE Social Impact Assessment focuses on the social

impacts of the deployment of automated minibuses in the four official AVENUE cities, Luxembourg,

Copenhagen, Geneva and Lyon. The primary aim is to understand whether the introduction of

automated minibuses in the public transport system will result in a changed mobility behaviour, which

corresponds to the following research question: What is the social impact of automated public
transport systems, and how does this contribute to a changed mobility behaviour? To answer this
research question, six studies have been conducted:

e A qualitative study focused on the mobility needs in a prospective replicator site

e A qualitative study focused on the mobility needs, mobility gaps expectations on automated
minibuses in the pilot site Nordhavn, in Copenhagen, Denmark.

e A qualitative study on experiences of the safety operators.

e A gquantitative, representative study focussed on mobility behaviour, attitudes on automated
minibuses and social acceptances of automated minibuses in the four AVENUE cities. This study
was conducted twice; as zero measurement in 2019 and in 2021

e A study focused on the user experiences of passengers of the automated minibus service in four
pilot sites; Nordhavn (Copenhagen), Sion (Switzerland), Esch (Luxembourg) and Slagelse
(Copenhagen).

e Astudy on social media content about automated minibuses.

These results are presented following six main themes 1) Mobility attitudes and behaviour; 2) Mobility
needs; 3) Attitudes and acceptance toward automated minibuses, 4) Target groups; 5) changes in

mobility behaviour and 6) User experiences.

HERE: Include final conclusions
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1 Introduction

AVENUE aims to design and carry out full-scale demonstrations of urban transport automation by
deploying, for the first time worldwide, fleets of Automated minibuses in low to medium demand-areas
of 4 European demonstrator cities (Geneva, Lyon, Copenhagen and Luxembourg) and 2 to 3 replicator
cities. The AVENUE vision for future public transport in urban and suburban areas, is that Automated
vehicles will ensure safe, rapid, economic, sustainable and personalised transport of passengers. AVENUE
introduces disruptive public transportation paradigms on the basis of on-demand, door-to-door services,
aiming to set up a new model of public transportation, by revisiting the offered public transportation
services, and aiming to suppress prescheduled fixed bus itineraries.

Vehicle services that substantially enhance the passenger experience as well as the overall quality and
value of the service will be introduced, also targeting elderly people, people with disabilities and
vulnerable users. Road behaviour, security of the Automated vehicles and passengers’ safety are central
points of the AVENUE project.

At the end of the AVENUE project four-year period the mission is to have demonstrated that Automated
vehicles will become the future solution for public transport. The AVENUE project will demonstrate the
economic, environmental and social potential of Automated vehicles for both companies and public
commuters while assessing the vehicle road behaviour safety.

1.1 On-demand Mobility

Public transportation is a key element of a region's economic development and the quality of life of its
citizens.Governments around the world are defining strategies for the development of efficient public
transport based on different criteria of importance to their regions, such as topography, citizens' needs,
social and economic barriers, environmental concerns and historical development. However, new
technologies, modes of transport and services are appearing, which seem very promising to the support
of regional strategies for the development of public transport. On-demand transport is a public transport
service that only works when a reservation has been recorded and will be a relevant solution where the
demand for transport is diffuse and regular transport is inefficient. On-demand transport differs from
other public transport services in that vehicles do not follow a fixed route and do not use a predefined
timetable. Unlike taxis, on-demand public transport is usually also not individual. An operator or an
automated system takes care of the booking, planning and organization. It is recognized that the use and
integration of on-demand Automated vehicles has the potential to significantly improve services and
provide solutions to many of the problems encountered today in the development of sustainable and
efficient public transport.

1.2 Fully Automated Vehicles

A self-driving car, referred in the AVENUE project as a Fully Automated Vehicle (AV), also referred as
Autonomous Vehicle, is a vehicle that is capable of sensing its environment and moving safely with no
human input.
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The terms automated vehicles and autonomous vehicles are often used together. Regulation 2019/2144
of the European Parliament and of the Council of 27 November 2019 on type-approval requirements for
motor vehicles defines "automated vehicle" and "fully automated vehicle" based on-their autonomous
capacity:

e An"automated vehicle" means a motor vehicle designed and constructed to move autonomously
for certain periods of time without continuous driver supervision but in respect of which driver
intervention is still expected or required

o "fully automated vehicle" means a motor vehicle that has been designed and constructed to move
autonomously without any driver supervision

In AVENUE we operate Fully Automated minibuses for public transport, (previously referred as
Autonomous shuttles, or Autonomous buses), and we refer to them as simply Automated minibuses or
the AVENUE minibuses.

In relation to the SAE levels, the AVENUE project will operate SAE Level 4 vehicles.

ng SAE J3016™LEVELS OF DRIVING AUTOMATION

SE SE SE SE
LEVELO J LEVEL1 J LEVEL 2 LEVEL 4
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warning

same time inall

*lane departure conditions
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Figure 1.1 Levels of driving automation

1.2.1 Automated vehicle operation overview

We distinguish in AVENUE two levels of control of the AV: micro-navigation and macro-navigation. Micro
navigation is fully integrated in the vehicle and implements the road behaviour of the vehicle, while
macro-navigation is controlled by the operator running the vehicle and defines the destination and path
of the vehicle, as defined the higher view of the overall fleet management.
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For micro-navigation Automated Vehicles combine a variety of sensors to perceive their surroundings,
such as 3D video, LIDAR, sonar, GNSS, odometry and other types of sensors. Control software and systems,
integrated in the vehicle, fusion and interpret the sensor information to identify the current position of
the vehicle, detecting obstacles in the surround environment, and choosing the most appropriate reaction
of the vehicle, ranging from stopping to bypassing the obstacle, reducing its speed, making a turn etc.
For the Macro-navigation, that is the destination to reach, the Automated Vehicle receives the information
from either the in-vehicle operator (in the current configuration with a fixed path route), or from the
remote control service via a dedicated 4/5G communication channel, for a fleet-managed operation. The
fleet management system takes into account all available vehicles in the services area, the passenger
request, the operator policies, the street conditions (closed streets) and send route and stop information
to the vehicle (route to follow and destination to reach).

1.2.2 Automated vehicle capabilities in AVENUE

The Automated vehicles employed in AVENUE fully and automatically manage the above defined, micro-
navigation and road behaviour, in an open street environment. The vehicles are Automatically capable to
recognise obstacles (and identify some of them), identify moving and stationary objects, and automatically
decide to bypass them or wait behind them, based on the defined policies. For example, with small
changes in its route the AVENUE shuttle is able to bypass a parked car, while it will slow down and follow
behind a slowly moving car. The AVENUE vehicles are able to handle different complex road situations,
like entering and exiting round-about in the presence of other fast running cars, stop in zebra crossings,
communicate with infrastructure via V2l interfaces (ex. red light control).

The shuttles used in the AVENUE project technically can achieve speeds of more than 60Km/h. However,
this speed cannot be used in the project demonstrators for several reasons, ranging from regulatory to
safety. Under current regulations the maximum authorised speed is 25 or 30 Km/h (depending on the
site). In the current demonstrators the speed does not exceed 23 Km/h, with an operational speed of 14
to 18 Km/h. Another, more important reason for limiting the vehicle speed is safety for passengers and
pedestrians. Due to the fact that the current LIDAR has a range of 100m and the obstacle identification is
done for objects no further than 40 meters, and considering that the vehicle must safely stop in case of
an obstacle on the road (which will be “seen” at less than 40 meters distance) we cannot guarantee a safe
braking if the speed is more than 25 Km/h. Note that technically the vehicle can make harsh break and
stop with 40 meters in high speeds (40 -50 Km/h) but then the break would too harsh putting in risk the
vehicle passengers. The project is working in finding an optimal point between passenger and pedestrian
safety.

Due to legal requirements a Safety Operator must always be present in the vehicle, able to take control
any moment. Additionally, at the control room, a Supervisor is present controlling the fleet operations.
An Intervention Team is present in the deployment area ready to intervene in case of incident to any of
the minibuses. . Table 2 provides and overview of the AVENUE sites and OODs.
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Summary of AVENUE operating sites demonstrators

TPG Holo Keolis Sales-Lentz
Geneva Copenhagen Oslo Lyon Luxembourg
Site Meyrin Belle-1dée Nordhavn Ormgya ParcOL Pfaffental Contern
Funding TPG EU + TPG EU + Holo EU + Holo EU + Keolis EU + SLA EU +SLA
Start date of project August 2017 May 2018 May 2017 August 2019 May 2017 June 2018 June 2018
Start date of trial July 2018 June 2020 September 2020 December 2019 November 2019 September 2018 September. 2018
Type of route Fixed circular line Area Fixed circular line Fixed circular line Fixed circular line Fixed circular line Fixed circular line

Level of on-demand

Fixed route / Fixed stops

Flexible route / On-

Fixed route / Fixed

Fixed route / Fixed stops

Fixed route/Fixed stops

Fixed route / Fixed stops

Fixed route / Fixed stops

service* demand stops stops
Route length 2,1km 38 hectares 1,3 km 1,6 km 1,3 km 1,2 km 2,3 km
Road environment Open road Semi-private Open road Open road Open road Public road Public road
Type of traffic Mixed Mixed Mixed Mixed Mixed Mixed Mixed
Speed limit 30 km/h 30 km/h 30 km/h 30 km/h 8 to 10 km/h 30 km/h 50 km/h
Roundabouts Yes Yes No No Yes No No
Traffic lights No No No No Yes Yes Yes
Type of service Fixed line On demand Fixed line Fixed line Fixed line Fixed line Fixed line
Concession Line (circular) Area Line (circular) Line (circular) Line (circular) Line (circular) Line (circular)
Number of stops 4 >35 6 6 2 4 2
Type of bus stop Fixed Fixed Fixed Fixed Fixed Fixed Fixed
Bus stop infrastructure Yes Sometimes, mostly not Yes Yes Yes Yes Yes
Number of vehicles 1 3-4 1 2 2 2 1
Timetable Fixed On demand Fixed Fixed Fixed Fixed Fixed
. . Monday-Friday Monday-Saturday Tuesday & Thursday .
Operation hours Monday-Friday (5 days) Sunday-Saturday (7 days) Monday-Sunday (7 days) Saturday, Sunday & every Monday - Friday
(5 days) (6 days) . .
public holiday
Timeframe weekdays 06:30_0;:3105/ 16:00- 07:00 - 19:00 10:00 — 18:00 7:30 - 21:30 08:30 - 19:30 12:00 — 20h00 12233:2;?80
Timeframe weekends No service 07:00 — 19:00 No service 9:00 - 18:00 08:30-19:30 10:00 - 21:00 No Service
Depot 400 meters distance On site 800 meters distance 200 meters distance On site On site On site
Driverless service No 2021 No No No No No
Drive area type/ODD B-Roads Minor roads/parking B-Roads/minor roads B-Roads B-Roads B-Roads B-Roads/parking
Drive area geo/ODD Straight lines/plane Straight lines/ plane Straight lines/ plane Curves/slopes Straight Lines/ plane Straight lines/ plane Straight lines/ plane
Lane specification/ODD Traffic lane Traffic lane Traffic lane Traffic lane Traffic lane Traffic lane Traffic lane
Drive area signs/ODD Regulatory Regulatory Regulatory, Warning Regulatory Regulatory Regulatory Regulatory
Standard surface, Standard surface, Standard surface Frequent Ice, Snow Standard surface, Standard surface Standard surface
Speedbumps Speedbumps Speedbumps, Potholes
Drive area surface/ODD Roadworks

Table 2: Summary of AVENUE operating site (+ODD components)
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1.3 Scope and aim of the social impact assessment

study

This deliverable presents the final results of the AVENUE social impact assessment. The aim of the social
impact assessment is to study mobility needs, attitudes toward automated minibuses, user experience,
user acceptance and potential changes in mobility behaviour in the use of public transport systems.
Chapte 2 details the structure of the AVENUE social impact assessment, and presents the studies
conducted. Chapter 3 presents that mobility behaviour and attitudes on mobility of the citizens of the four
AVENUE cities. Chapter presents the results of a qualitative studies into the mobility needs and mobility
gaps as perceived by citizens in Singen (Germany) and Nordhavn (Copenhagen). It furthermore discusses
the expectations of the citizens of introducing an automated minibus service. Chapter 5 presents
expectations, attitudes and acceptance of automated minibuses in the four AVENUE cities. This chapter
presents results from the 2021 representative, quantitative survey among citizens of the AVENUE cities.
Hereafter, chapter 6 will focus on specific target groups. First it presents target groups based on
perception of risks and benefits of on AM. Hereafter, an analysis is made between PRM and non-PRM
users, and between citizens living in urban or rural areas. n chapter 7, and analysis is made on changes in
mobility behaviour, attitudes and perceptions on AM. User experiences are presented in chapter 8. This
AVENUE social impact assessment is finalized with conclusions in chapter 9.
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2 AVENUE social impact assessment

In this chapter we will introduce the AVENUE social impact assessment, starting with an introduction of
the main themes guiding this assessment. Hereafter, we will introduce the studies that have been
conducted and will be presented in this deliverable.

2.1 Introduction

Public support is of crucial importance for a successful implementation of the AVENUE automated minibus
service system. Elements that are important for the creation of public support are: safety, comfort,
technology trustworthiness, effectiveness, accessibility and price (Kyriakidis et al. 2015; Nordhoff et al.
2018b; Bernauer and Wicki 2018; Litman 2019). A study shows that potential users are supportive of this
new technology (Nordhoff et al. 2018a). To increase its acceptance, the new technology should be
introduced to the public as soon as possible, while simultaneously being further advanced and pushed to
high-quality level (Salonen and Haavisto 2019). Furthermore, visual assessments (e.g. lights, signals) and
government support increase acceptance (Wicki and Bernauer 2018).

In the AVENUE social impact assessment, we focus on the social impact of the deployment of automated
minibuses in the AVENUE cities Luxembourg, Copenhagen, Geneva, Lyon (demonstrator cities), Sion and
Esch (replicator cities). In addition, the needs and expectations in a town without automated minibuses
(Singen) were investigated. The primary aim is to understand whether the introduction of automated
minibuses in the public transport system will result in a changed mobility behaviour, which corresponds
to the following research question:

What is the social impact of automated public transport systems, and how does this contribute to a
changed mobility behaviour?

To change mobility behaviour of citizens in the AVENUE cities by introducing automated minibuses
requires a need for new mobility services, social acceptance of automated mobility services by the society
as well as a positive user experience. These aspects are interrelated, but nevertheless should be
distinguished, as citizens might be accepting the new technology in general but might not be willing to use
it due to unsatisfactory or even negative user experiences. Or, people that are reluctant to the new
technology will start using it due to positive user experiences (Shackel 2009; Tullis, T. & Albert, A. 2013).
These three concepts correspond to the first three research questions that guide the social impact
assessment:

1. What are mobility needs of citizens, and can an automated minibus service provide in this need?
2. What is the social acceptance of automated public transport systems in the AVENUE cities?
o Are there differences between specific target groups, and if so, which ones?
o What is the acceptability and accessibility of automated public transport systems for
people with reduced mobility (PRM)?
o How are automated vehicles discussed in social media, and what lessons can we learn
for AVENUE?
3. What is the user experience of automated shuttles in the AVENUE cities?
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These questions will be answered via a combination of observation and-qualitative as well as quantitative
interview techniques. These techniques will be adapted from classic methods-used in user experience
design and evaluation such as usability testing or contextual enquiry. In addition to the classic methods
used to answer research questions 1 to 4, we aim to gain insights in the role of social media in the
acceptance of automated public transport. Gaining insights from the contents of social media.could
provide other indicators about the social acceptance of automated minibuses.

2.2 Research approach

To answer the research questions, we designed and conducted 6 studies (see Table 2.1):

e A qualitative study focused on the mobility needs, mobility gaps and the question whether automated
minibuses can fulfil these mobility gaps in a prospective replicator site in Singen, Germany.

e A qualitative study focused on the mobility needs, mobility gaps and the question whether automated
minibuses can fulfil these mobility gaps in the pilot site Nordhavn, in Copenhagen, Denmark.

e A qualitative study took the perspective of the safety operators. Their own experiences with the
automated minibus, their observations and interaction with the users provided input on the AVENUE
user experiences.

e A quantitative study focussed on mobility behaviour, attitudes on automated minibuses and social
acceptances of automated minibuses in the four AVENUE cities. This study was conducted in 2019, as
a zero measurement, and repeated in 2021.

e A study focused on the user experiences of passengers of the automated minibus service in four pilot
sites; Nordhavn (Copenhagen), Sion (Switzerland), Esch (Luxembourg) and Slagelse (Copenhagen).

e A study on social media content about automated minibuses. This should also contribute to
understand the social acceptance of automated minibuses.

The study on the experiences of PRM has been conducted as part of AVENUE WP2, its results do however
also feed into this deliverable. Table 2.1 provides an overview of the details of the studies. In this final
deliverable the results are not presented study by study, but are structured according to content-related
topics. This means that the results are brought together according to themes from the various studies.
The methods applied in these different studies are discussed below.




Table 2.1 Overview studies conducted for the social impact assessment

OBJECTIVE MOBILITY NEEDS, MOBILITY GAPS SOCIAL ACCEPTANCE USER EXPERIENCES SOCIAL MEDIA
STUDY Mobility needs, Mobility behaviour | Expectations, attitudes User experience of | Experiences of Accessibility of Social media
mobility gaps and | at pilot site level and acceptance of actual users safety operators automated public | monitoring
expectations of automated minibuses transport for PRM
automated
minibuses
TARGET Citizens Residents of pilot Potential users, Users of the Safety operators People with Comments of
GROUP site households automated minibus Reduced Mobility | social media
users
METHOD Qualitative Qualitative, Quantitative, online Quantitative, online | Qualitative Qualitative Media analysis
interviews longitudinal study survey questionnaires interviews interviews
interviews
SAMPLE SIZE | n=12 n=8 2019: n=981 Copenhagen n=6 n=58 (part of n=781
2021: n=1816 (Nordhavn): n = 68 WP2)
Sion: n=44
Esch: n=...
Copenhagen
(Slagelse): n=xx
CHAPTER IN 4 4,8 5,6,7 8 7 7 7

DELIVERABLE
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2.2.1 Qualitative survey to investigate needs

This study was conducted to get an initial understanding about the current situation, problems-and needs
regarding the mobility of the citizens of a location that would qualify for an automated minibus service.
Singen was selected because it was discussed as a potential replicator city. Additionally, the study aimed
to analyse their expectations and concerns on future mobility solutions like the automated minibus, which
was evaluated more detailed. The needs should be investigated before citizens had the opportunity to
become familiar with the AMs. A qualitative research approach was selected to gain insights on how the
current mobility situation is perceived and the expectations towards automated minibus services.
Furthermore, the goal was to understand which needs exist, to what extent these needs are already met
or where is a gap that should be closed by improvement and finally — whether the AM has the potentials
to close these gaps. Qualitative, semi-structured interviews were conducted with citizens of Singen. The
interviews were structured by a guideline, that is included in appendix C. The sample design followed the
principle of conscious selection; the target group of the study were the citizens or regular visitors of Singen.
An equal distribution of women and men, different age groups and public transport users versus non-
public transport users was required. A requirement set by the AVENUE project, is the inclusion of people
with reduced mobility (PRM), this could be people travelling with baby carriages, wheelchairs, or walking
aids (Brosius et al. 2012).

Recruiting of respondents was conducted via distributing the request on several social media platforms,
community websites of Wilferdingen-Singen and Remchingen or invitation by mail to known contact
persons. In order to collect the right sample, an online screening questionnaire was conducted. This
guestionnaire covered the following issues: gender, age, PRM, place of residence, mobility behaviour,
perceived mobility gaps, satisfaction with the public transport and current traffic situation. 46 respondents
answered these screening questions. 12 persons fulfilled the quota criteria (see conscious selection) and
were willing to take part in the survey (see Table 2.2). For qualitative studies it is common to have smaller
samples but to select the sample consciously by theoretically based criteria (Brosius et al. 2012).

Table 2.2 Sample structure Singen study

Gender e Women: n=7
e Men:n=5
Age e Between 16-29 years: n=1

e Between 30-60 years: n=8
e 61 yearsorolder: n=3

PRM e Baby carriages and stroller: n=1

Place of Residence | e Singen: n=10

e Wilferdingen: n=2 (but regularly/very often in
Singen due to work)
Duration e between 60 min and 90 min

The interviews were analysed using qualitative content analysis. Qualitative content analysis is a method
for analysing and reducing text meaning and is particularly suitable for comparing different texts (Mayring

2
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2015). The aim is to create a category system that structures the text material and filters out those aspects
that are relevant for answering the research question. The category system can be developed either
inductive, deductive or mixed. With the inductive approach, the categories are derived directly from the
material, whereas in the deductive approach they are already defined in advance. Mixed means, for
example, that the main categories are determined inductively, but the subcategories are worked out
inductively. The category system of the operator interviews was mainly created in an inductive manner.
However, aspects of the mixed way are included, as the guideline already gives a first structure of the
content and indications for the main categories.

2.2.2 Longitudinal survey to investigate among residents of

Nordhavn, Copenhagen

The goal of the longitudinal study was to gain insights about mobility needs of citizens living near an
AVENUE pilot site, to gain insights in their satisfaction with the current mobility situation in Copenhagen,
perceptions and assessment of automated minibuses and how these could fulfil their mobility needs. The
study focused on the residents of Copenhagen living next to Nordhavn as the automated minibus operated
in this area during the survey. This should ensure that the participants are confronted regularly with the
automated e-minibuses and ideally were using it already so that they had better insights to form an
opinion.

The defined timeframe for the longitudinal survey was two months. Respondents were invited to take part
in this study through flyers distributed in the area, through a Facebook-group of residents, and through
the qualitive survey conducted in 2019. All interested respondents were given a screener survey, to check
to what extent they fit to the relevant criteria and were then invited to take part in the longitudinal survey.
Finally, eight persons took part over the whole timeframe. A detailed description of the sample is shown
in

Table 2.3.

Data collection was separated into different steps: a first explorative interview to get to know the
participant as a person and their behaviour regarding mobility. The participants should explain if and how
they would imagine the integration of the automated minibuses in their mobility behaviour in
Copenhagen. Those respondents that already used the automated minibuses, were asked to reflect on
their experience.

To analyse the change in attitude, the participants received six online — surveys from “Questback/Unipark”
per e-mail, once a week. The questions are mainly closed questions with predefined answering possibilities
for better comparison. The questionnaires were separated into two main topics, one being behaviour
regarding mobility and preferred modes of transportation and the other one being about the autonomous
e-minibus, their experiences with them, advantages and disadvantages and willingness to use them in the
future. After the six surveys, a final explorative interview was carried out which was focused on the
changes compared to the first guided interview and the development during the surveys. Linking the
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surveys to the final guided interview helps quantifying changes and investigating them in the interview. At
the end of the data collection there are two guided interviews and six surveysfor every participant.

The interviews were analysed using qualitative content analysis, following the same produced as the
qualitative study in Singen (section 2.2.1).

Table 2.3: Sampling size (n = 8) and relevant criteria

Criteria Characteristics Sampling size

Residence o Participant lives in Copenhagen, Nordhavn n=2

o Participant lives in Copenhagen, not Nordhavn —but travels n=6
there frequently (for work or other activities)
Danish

International
Male

Female

18 — 30 years
31 -50years
> 50 years

Nationality

Gender

Age

Household

Single —household

Couple with children

Couple without children

Current mobility Own car

situation in

Bicycle
Copenhagen

Metro and s-train

Bus
Car-Sharing

Taxi
Walking
Without restrictions

Restrictions in mobility

With restrictions

Personal interests Environmental consciousness, sustainability

Special interest in innovations

Travelling, new experiences

Self-fulfilment, career

Friends, family

> O 3> 3> O 3);30 3330 3; 05 330 33;3535 ] ;O O O3 O3:%2C OO 5 o, 3% 5 oS oS oS DS oS ©>OD
1
N B RPN W W N R PN U0 Oy TN OO WN U0 BT BN R U R 0NN OO W

Sports and health

Education Vocational education

Bachelor’s degree

Bachelor’s and master’s degree

Employment sector IT, Software

Transportation industry

Journalism

Health management

o 0O o o o 0O o o oo 0o o o o o o o o o o o o o o o o o o o o o o

Sustainable energy supply




=AVENUE

D8.7 Second iteration social impact assessment

2.2.3 Qualitative interview with safety operators to

investigate their experiences and perceptions

Safety operators are employees of the Public Transport Operators (PTOs) working in the automated
minibuses. The automated minibuses are meant to drive without representatives of the PTOs, but the
presence of a person that can interfere and control the minibus is still a requirement by law for all test-
sites of the AVENUE project. The safety operators are in a daily interaction with the users and collect
numerous valuable observations on user behaviour as well as on the interaction of the users with the
automated minibuses. In this study we aimed to gain insights on the observations of the safety operators,
more specifically on the following topics:

o Self-image and responsibilities of the safety operators;

o General perception on test sites and automated minibuses in practice

o Observations about user profiles, behaviours, questions, conversations, and critical situations.

A qualitative approach was selected to gain deep and comprehensive understanding of the perceptions
and insights on the experiences of the safety operators. The data were collected through semi-structured
guided interviews. The semi-structured interviews were structured by a guideline. Due to the flexibility of
the method, it is possible to generate new information that is particularly important to the interviewee.
Aspects that are irrelevant for the interviewee are only briefly or not addressed at all. Thus, the interviewer
adapts to the interviewee to explore his or her point of view as intensively as possible (Jandura et al. 2011).
The guideline used in this study was an adapted guideline that has been used for the AVENUE stakeholder
analysis (Fournier et al.; Nemoto et al. 2019). The results of the study presented in this chapter, were also
integrated in the AVENUE stakeholder analysis.

The interviews were conducted between February and March 2020 via telephone or video call. The
interviewees were selected with the support of the Public Transport Organisations (PTOs). A total of eight
safety operators from Geneva, Lyon, Luxembourg and Oslo could be recruited. One interview was
conducted as a double interview — two safety operators were interviewed at once — which brings a total
of 7 interviews. Three interviews were conducted in English and French respectively, one in German. Each
interview lasted around an hour. The interviews were recorded with an audio device and transcribed
afterwards. In total 60 pages of interview material are available.
Table 2.4 Sample description

ID City / TPO Sex Working experience as safety operator at
the time of the interviews
11 Oslo / Amobility Male Approx. 3 months
12 Oslo / Amobility Female Approx. 5 months
13 Oslo / Amobility Male Approx. 2 months
14 Lyon / Keolis Male Approx. 6 months
I5 Lyon / Keolis Male Approx. 4 months
Male Approx. 4 months
16 Genf/ TPG Female Approx. 18 months
17 Luxemburg / Sales-Lentz Male Approx. 18 months
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The interviews were analysed using qualitative content analysis, following the same produced as the
qualitative study in Singen (section 2.2.1)

2.2.4 Quantitative survey among potential users in AVENUE
cities

To gain insights in mobility behaviour, attitudes toward automated minibuses, and acceptance of

automated minibuses in the AVENUE cities, a large-scale, representative survey was conducted in the four

AVENUE cities. To be able to assess changes in mobility behaviour, changes in attitudes toward automated

minibuses and as well as changes in acceptance of automated minibuses this survey was conducted in
2019, and repeated in 2021. The design of the survey, as well as the questions asked, were

This study is a quantitative study based on a fully structured questionnaire. A standardised questionnaire,
with closed questions leads to a better comparability of the results as well as an increased objectivity of
implementation and evaluation (Brosius et al. 2012). A three-step approach was followed in developing
the questionnaire. First, the main parameters and indictors were assessed based on theoretical insights
and literature (as discussed in section 2). Second, a repository of questions used in previous questionnaires
on automated driving was created (based on (Keolis Downer 2018; Woehr 2016; Kilian-Yasin et al. 2016;
Bernauer and Wicki 2018; Schoettle and Sivak 2014b)). The questions were grouped according to our main
parameters and indicators. Where necessary, additional questions were formulated. Third, experts, such
as public transport operators in the cities of focus, provided feedback on the questions. The final
guestionnaire consisted of 28 questions — a full list of questions is added in appendix A.

For the majority of the questions, we applied a 5-point Likert scale (Brosius et al. 2012). Only the endpoints
are named with (1) describing the negative configuration e.g., “do not agree at all” or “not important at

all” and (5) describing the positive form e.g., “agree completely” or “very important”. To not overstrain
respondents, an additional answer option (6) “I can’t judge” or “I don’t know” was added in specific

guestions. To avoid cancelling none of the questions were set as mandatory.

The survey was conducted in all four AVENUE demonstrator cities; Copenhagen, Geneva, Lyon and
Luxembourg. Conducting the questionnaire in four different European cities, consequently meant that
translations had to be made from English into French, German, Danish and Luxembourgish. Great care was
taken to keep the different versions compatible and consistent. In Copenhagen, respondents were able to
choose between Danish (default language) and English. In Geneva, respondents were able to choose
between French (default language), German or English. In Luxembourg, the respondents were able to
choose between Luxembourgish (default language), French, German and English. In Lyon, the survey was
only available in French. The questionnaire was programmed using Questback/Unipark.

The survey was conducted twice; in 2019 as a zero measurement, and in 2021 as a control measurement.
The data collection procedure was different between these two rounds.




=AVENUE

D8.7 Second iteration social impact assessment

In 2019, we combined two methods for data collection. In Copenhagen, Geneva and Luxembourg, the data
was collected through online surveys. The survey was distributed through internet and social media of the
local partners. In Lyon, a computer assisted telephone interview (CATI) was conducted. The CATI survey
conducted in Lyon was part of a larger, regular "barometer" study commissioned by Keolis. Therelevant
raw data from the CATI survey were provided by Keolis for evaluation.

In 2021, the data was collected through online surveys. The invitation to the survey was distributed
through a sample bought from Respondi. Great care was taken that the sample was representative; based
on gender and age distribution.

Data cleaning and sample structure

In 2019, records from respondents who completed the survey by clicking through the questions in less
than 200 seconds or did not answer any of the questions were removed. As a result, 21 surveys from
Geneva and 5 from Copenhagen were removed. Respondents who started the survey but did not finish it
completely are included in the analysis, as well as respondents who did not answer continuously to all the
guestions. This is explained by the wish to achieve as much data as possible. Finally, 978 records remained,
divided over the four cities. The structure of the sample is diverse; we reached all age groups, female and
male potential users, employees as well as students, households with or without children (see Table 2.5).
In 2021, a total of 3995 respondents were invited to participate in the survey. The first question of the
survey assessed the geographic limit of the sample. This geographical limit is set within a radius of 30 km
around the city centre. This eliminated 1925 respondents from the sample. We checked the validity of the
remaining responses via postcode areas. The data cleaning procedure consisted of three steps:

1. Deleting of records that took too long to respond; all records that required over 10,000 seconds
were removed from the sample. As a result, 4 records were deleted.

2. Deleting of records that answered the survey too quickly; all records that required less than 300
seconds were removed. As a result, 182 records were deleted.

3. Deleting records that provided inconstant answers. In this procedure, we aggregated 40 control
variables, and deleted records that provided the same answer for at least 30 questions. Based on
this procedure, 68 responses were deleted.

Finally, 1816 records remained. The structure of the sample is diverse; we reached all age groups, female
and male potential users, employees as well as students, households with or without children (see Table
2.5). With our geographical limit set at a radius of 30 kilometres from the city centre, our parent population
consists of about 2 million residents. Recognized calculators for sample sizes in this case recommend
sample sizes of about n=1000.

Data analysis

The statistical program SPSS was used for data analysis. After an initial descriptive analysis, a factor analysis
was carried out to reduce the number of perceived advantages and disadvantages of automated
minibuses. This was followed by a hierarchical cluster analysis to identify different typologies of
respondents according to these perceived advantages and disadvantages. The details of this analysis are
presented and discussed in chapter 6.
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Table 2.5 Sample structure

2019 2021
Total respondents 978 1816
City Lyon: 654 Lyon: 501
Copenhagen: 127 Copenhagen: 491
Geneva: 170 Geneva: 284
Luxembourg: 27 Luxembourg: 540
Age 40% younger than 36 years 25% younger than 36 years
60% older than 36 years 75% older than 36 years
Sex 52% male 47% male
48% female 53% female
<1% other/unknown
Occupation 62% employee 55% employee
18% student 6% student
9% self-employed 6% self-employed
11% other 24% retired
7% other
1% on maternity or paternity leave
1% on sick leave
Education 57% tertiary 41% tertiary
38% secondary 51% secondary

Household composition

Own private car

Most frequently used

transport system

Reduced mobility

5% primary

40% have children in household
57 % do not have children in household
3% refused to answer

30 % none

44% one car

26% more than one car

24% own car

10% bus

14% train etc.

32% bike

5% walking

15% other means of transport

6% primary

2% no education

37% have children in household
62% do not have children in household
1% refused to answer

16% none

45% one car

39% more than one car

59% own car

7% bus

4% train

13% bike

13% walking

10% other means of transport
2% use a walking stick/aid

1% use a walking frame

1% use a wheelchair

1% have a guide dog
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2.2.5 Qualitative survey to investigate user experiences

To gain insights into the experiences of people that use the automated minibuses and to examine the
usability of the new service, a well-recognized instrument is a user survey (see also deliverable 8.8;.(Korbee
et al. 2019)). In a user survey, people reflect on their experience when using the automated minibus and
evaluate their usability. evaluate their usability. The users experienced the automated minibus in areal
natural situation. They were not specifically asked to do so for the survey. It was their own decision to use
the service.

The user survey has been conducted online, using Questback software (for an example, see Figure 2.1).
Passengers were given a leaflet with brief information and with a link to the online survey by the safety
operators (see Figure 2.2). As the questionnaire could also be filled out via mobile devices passengers
could choose whether they wanted to complete the questionnaire during their ride or later on after their

ride.
Bttt A
&« G @ © & https//www.uniparkde/uc/lyon/ospe.php?gb e T mweoe&® =

How satisfied were you with your last ride on the autonomous e-minibus?

Please tell us on a scale from 1 to 5, where 1 means very dissatisfied and 5 means very satisfied. With the other points on the scale you can grade your answer.

Very dissatisfied 2 3 4 Very satisfied
O O O O O
BACK — 8% CONTINUE

Figure 2.1 Example of question lay-out in Unipark

In Copenhagen, the distribution of the flyers started on Monday, August 24™ 2020, and continued to
December 1t 2020. The survey was open for respondents until December 15™ 2021 to allow users to
provide feedback sometime after receiving the invitation flyer. This is a total of 13 weeks. We see a
relatively even distribution of respondents throughout this period. In total 58 respondents completed the
entire survey, and 68 answered the questionnaire at least up to and including the question about overall
satisfaction with their last ride. For the analysis, we also included the answers of participants that dropped
out later in the questionnaire.
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Figure 2.2 Invitation flyer to survey as distributed

The demographic structure of the users is heterogenous: young age groups as well as elderly people, male
and female (male being somewhat overrepresented with 67%), students (7%) as well as (self-) employees
(about 50%) and retired (29%). The user survey has primarily reached first users (94%). Only four
respondents stated to have already used the automated minibus several times. More than two thirds of
the respondents state that the usage was not driven by any specific occasion.

Table 2.6 Sample structure

Copenhagen Sion
Total respondents N=58 (FN — 10 respondents did not N=44 (FN — 9 respondents did not
complete the questionnaire up to complete the questionnaire up to
demography) demography)
Age 16 to 25 years: 5% 16 to 25 years: 71%
26 to 35 years: 21% 26 to 35 years: 17%
36 to 45 years: 10% 36 to 45 years: 0%
46 to 55 years: 10% 46 to 55 years: 6%
56 to 65 years: 21% 56 to 65 years: 0%
66 to 75 years: 28% 66 to 75 years: 6%
76 years and older: 5% 76 years and older: 0%
Sex 67% male 34% male
31% female 66% female

2% unknown/others

Occupation 36% employee 9% employee
7% student 85% student
16% self-employed 0% self-employed
29% retired 6% retired
10% other
Household composition 71% have children in household 6% have children in household
28 % do not have children in household 91% do not have children in
household
1% refused to answer 3% refused to answer
Experience 94% first experience 89% first experience
4%: 1 to 2 times 11% had previous experience

2%: more than 11 times

10
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2.2.6 Social media analysis

The objective of the social media analysis was to offer an insight regarding the monitoring of comments
from readers/users present on dematerialized versions of traditional media as well as on different social
networks such as Twitter, Facebook, Instagram, and Linkedin. We were also be interested in comments
posted on the video sharing platform Youtube and on community sites such as Reddit or Quora. The:aim
is not only to focus on comments related to the AVENUE project, but also to include all those related to
automated public transportation in general. We also conducted a reflection based on the analysis of these
contributions, which should help to determine where it is necessary to emphasize and shape
communication strategies accordingly, which can be tailored to the channel or geographic context. Paying
attention to these comments, particularly the more critical ones, should help to better identify consumers'
demands, needs and fears and to reflect on what could be undertaken to better meet their
wishes/demands. Some of these criticisms are precisely elements that the AVENUE Project is intended to
solve, so it would be unfair to attribute all these flaws to it, but this remains a good way to quantify the
need for these changes.

Table 2.7 Count of the sources referenced across this monitoring (total and by channel)

No. of sources * on approx. 60,000 researched
Total 781

Conventional press 141

Youtube 96

Reddit 25

Quora 6

Facebook 99

Twitter 300

Linkedin 39

Instagram 75

The database, in its current form, contains 5,500 comments from about 800 sources. The sample seems
numerically large enough to have a satisfactory level of significance, the representativeness is also very
good, the panel being geographically diverse, based on a large number of channels and sources and very
diversified in terms of their audience. As far as traditional media are concerned, the sources came from
ten different countries: Germany, France, Denmark, Sweden, Switzerland, Great Britain, Austria, the
United States, Luxembourg and Japan. The sources were sometimes found through the search engine of
the different social networks or through Google's search engine for the traditional press. The keywords (or
# and @) used were: automated, driverless, selfdriving in combination with shuttle, bus, public transport
(and their equivalents in different languages) but also the names of private and public operators that offer
this type of service such as Zoom, Keolis, Sales-Lentz group, TPG, RATP, Holo etc.. The names of automated
vehicles (Olli, Arma, Aurrigo etc.) or their manufacturers (Navya, Aurrigo, Localmotors etc.) and companies
associated with these technologies (Easymile, Bestmile) were also used for these searches. Other sources
have sometimes been found from one thing to another (hypertext links).

11
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2.3 Cross-cutting themes for the social impact study

This deliverable is structured around the studies that provide insights on the three central topics for the
social impact assessment (mobility needs, social acceptance of automated minibuses ‘and _user
experiences). There are, however, some themes that cross-cut these studies. Four important themes
require a word of introduction; the effect of the COVID 19 pandemic, the on-demand services, the relation
to the sustainable urban mobility plans and digital illiteracy

Firstly, the effect on of the COVID-19 pandemic on public transport in general and automated minibuses
in particular. The COVID-19 pandemic has direct consequences on the AVENUE project, as the majority of
the operations endured a halting of the operations. Some pilots were able to restart their operations as of
October 2020 with restrictions (such as a limitation of the number of passengers and requirement of
protection masks), while others were not able to restart. For the social impact assessment, this meant that
there was only limited opportunity to study user experiences or to conduct face-to-face interviews with
residents of the pilot project areas. This has resulted in delays, and in cancellation of some user surveys.

The COVID-19 pandemic also impacts mobility behaviour, and attitudes on mobility in general; mobility
demand is decreasing, due to lock-downs and home-office requirements. Furthermore, the demand for
public transport is decreasing, as people rather opt for corona-safe mobility systems, such as a private car,
or cycling. In the user surveys (presented in chapter 8), we included questions on the effects of COVID-19.
Afirst indicator based on the study in Copenhagen shows is that COVID-19 influences the mobility patterns
of about 50% of the users. The study also shows that that trust in automated minibuses is at a comparable
level to trust in other public transportation systems.

Secondly, the on-demand system, as a key aspect of the AVENUE project, is a topic that is included in all
studies. First results show that willingness to use the automated minibuses increases if an on-demand
service is provided and that people are only interested in changing their mobility system if it provides
additional temporal and spatial flexibility. Hence, the results so far point to the significance of an on-
demand service for the success of the automated minibus services operation.

The European Commission (EC) introduced the concept of Sustainable Urban Mobility Plan (SUMP) aiming
a ‘new planning paradigm’ in mobility, which comprehends a shift from planning for motorised roads and
infrastructure to planning for people (Arsenio et al. 2016). Since 2013 the SUMP’s approach has been
widely recognised, targeting sustainable and integrative planning processes to deal with the complexity
and dynamicity of urban mobility (Eltis 2020). Hence, it embraces new modes of transport, e.g., micro-
mobility, automated and connected vehicles, and new concepts as Mobility as a Service (MaaS), shared
mobility and so on. The concept of SUMP comprehends the integration of all modes of transport, public
and private, motorised and non-motorised and a long-term planning vision. It targets to improve the
mobility accessibility, sustainability and citizens’ well-being (European Commission 2013). Automated
minibuses are expected to have an impact an urban mobility, and could therefore become an important
mode of transport to be considered in SUMP strategies and long-term vision. The results of this social
impact study could feed into recommendations to improve or update the relevant SUMPs, for instance

12




=AVENUE

D8.7 Second iteration social impact assessment

through integrating insights on the mobility needs and gaps (Chapter 4),.through defining the potential of
the integrating automated minibuses in the public transport through the expectations and attitudes of
potential users (Chapter 5, 6) and through the experiences of actual users, and theirwillingness to change
modes of transport (Chapter 7).

2.4 Structure of this deliverable

The structure of this deliverable follows the logic of the research questions. Chapter 3 presents that
mobility behaviour and attitudes on mobility of the citizens of the four AVENUE cities. Chapter presents
the results of a qualitative studies into the mobility needs and mobility gaps as perceived by citizens in
Singen (Germany) and Nordhavn (Copenhagen). It furthermore discusses the expectations of the citizens
of introducing an automated minibus service. Chapter 5 presents expectations, attitudes and acceptance
of automated minibuses in the four AVENUE cities. This chapter presents results from the 2021
representative, quantitative survey among citizens of the AVENUE cities. Hereafter, chapter 6 will focus
on specific target groups. First it presents target groups based on perception of risks and benefits of on
AM. Hereafter, an analysis is made between PRM and non-PRM users, and between citizens living in urban
or rural areas. n chapter 7, and analysis is made on changes in mobility behaviour, attitudes and
perceptions on AM. User experiences are presented in chapter 8. This AVENUE social impact assessment
is finalized with conclusions in chapter 9.

13
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3 Mobility behaviour and attitudes
toward mobility in the AVENUE pilot

cities
This chapter presents the mobility behaviour and attitudes toward mobility of the citizens of the four
AVENUE pilot cities. The results are based on the final representative survey (for methodology see 2.2.4).
This chapter is built around five blocks; current mobility preferences (3.1), actual mobility use and an
analysis of gaps between attitudes (preferences) and actual mobility behaviour (use) (3.2). Finally, we

focus on the groups that have the highest potential to substitute the use of their own car to AM (bus
preference & regular car use).

3.1 Current mobility preferences

The analysis regarding the preferred transport system shows that the own car is the most preferred
transport system for participants from all cities (53%), before public transportation (15%), walking (13%),
and biking (13%) (Table 3.1).

Table 3.1 Preferred transport system*:

Copenhagen Geneva Luxembourg | Lyon Overall
(n=491) (n=284) (n=540) (n=501) (n=1816)
Car 43% 30% 72% 56% 53%
Train 5% 9% 5% 2% 4%
Bus 5% 18% 5% 4% 7%
Bike 29% 9% 5% 6% 13%
Walking 10% 18% 8% 18% 13%
Other means of transport 9% 16% 6% 13% 10%

*1 Statistical dependence between city and preferred transport system, (Chi-Square(33) = 457.645, p < .001)

Nevertheless, there are very significant differences between the cities:

e In Copenhagen using the bike as preferred mode of transportation is three to four times higher
than in the other cities (29% in Copenhagen compared to 9% in Geneva, 5% in Luxembourg, 6% in
Lyon). This makes it the second preferred transport system after the own car (43%) and even
before bus and train (10%).

e In Geneva, comparable to Copenhagen the preference of car is lower than in Luxembourg or Lyon.
Geneva is the city with highest preference for buses. Preference for buses is three times higher
than in the other cities.

e Especially in Luxembourg the preference for the own car is very strong, with 72% of participants
indicating the own car as their preferred mode of transportation. Public transportation was second
with 11%, while walking (8%) and biking (5%) were mentioned less frequently.

e The preferences in Lyon picture more or less the preferences of Luxembourg, high preference for
car (56%), but low preferences for public transport (10%).

14
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In order to find out about the reasons behind the selection of the preferred transport system, respondents
were asked to rate the importance of nine factors in selecting the preferred means of transport on a scale
of 1 (most important) to 10 (least important). The most important factors for selecting the preferred
means of transport for participants were speed and travel time, which received a ranking between 1 and
3 from 59% of respondents. Other important factors were punctuality and comfort. Further important
factors were also accessibility, price performance, and safety and trust feeling. Least important to
respondents were the factors private atmosphere, environmental friendliness, and pleasure and joy, see
Figure 3.1.

Figure 3.1 Importance of factors in selecting preferred means of transport, divided by groups that
prefer car, bus, train, bike and walking (in %, n=1816)
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Subdivided by the preferred mode of transport, we see many differences in importance of aspects (see
Table 3.2). The most striking difference is the importance giving by comfort; 47% of respondents that
prefer to use the car, consider this important (which received a ranking between 1 and 3), compared to
16% of the respondents that prefer to use the bike. The respondents that prefer to use the bike or walking,
grant higher importance to the factor ‘pleasure and joy’ compared to the other groups. A majority (59%)
of respondents that prefer to use the car, do not find ‘environmental friendliness’ important in their
decision (see also ... They rank the importance of ‘environmental friendliness’ significantly lower than
those preferring other means of transport.
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Table 3.2 Importance of factors in selecting preferred means of transport, divided by groups that
prefer car, bus, train, bike and walking (in %, n=1816)
Preferred mode of transport

Mean? Top box1- | Own car Bus Train Bike Walking Total?
3 (n=968) (n=120) (n=80) (n=227) (n=237) (n=1814)
(important)
Low box 7-
9 (not
important)
Comfort*! 4.0 47 54 22 49 23 56 16 52 21 4.6 35
16 39 19 36 31 23
Accessibility*2 4.9 37 42 47 44 40 41 50 48 36 4.7 39
35 24 24 20 33 32
Safety and trust feeling 4.8 34 47 28 50 25 52 26 48 35 4.8 32
28 22 25 31 28 27
Speed and travel time*3 3.3 60 37 57 31 67 3.7 55 38 53 3.4 59
10 11 9 16 19 12
Pleasure and joy *4 6.0 5 59 19 57 18 49 36 5.0 37 5.7 22
44 48 47 38 40 42
Punctuality *5 4.0 47 39 47 37 55 44 35 44 40 4.1 46
16 13 12 19 20 17
Price performance *¢ 5.2 32 42 42 48 39 41 50 4.4 45 5.7 38
38 24 31 22 25 31
Environmental 6.5 14 47 41 50 41 44 42 46 37 5.7 25
friendliness *7 59 29 43 21 25 45
Private atmosphere*8 4.9 35 68 17 67 14 64 14 6.6 14 5.7 26
31 66 64 56 60 44
1 Means: 1: is most important criteria, 9 is least important criteria. Hence, the higher the mean, the least important the criteria
scores.

2|n this overview we only included the main preferred modes of transport. The overall score is calculated over all respondents.

*1mportance of comfort differed statistically significant for the different transport systems, F(4, 295) = 42.914, p < .001,
Car<Bus, Train, Bike, Walking; Train<Bike (0.025)

*2|mportance of accessibility differed statistically significant for the different transport systems, F(4, 304) = 5.602, p < .001,
Bike<Car, Walking (0.036); Bus< Car

Importance of safety and trust feeling differed not statistically significant for the different transport systems

*3 Importance of speed and travel time differed statistically significant for the different transport systems, F(4, 305) = 3.950,
p=.004,

Car<Walking (0.016), Train<Walking (0.050)

*4|mportance of pleasure and joy differed statistically significant for the different transport systems, F(4, 275) = 11.261, p<.001,
Bike<Car, Bus; Walking<Car, Bus

*5 Importance of punctuality differed statistically significant for the different transport systems, F(4, 1507) = 3.663 , p=.006,

*6 |mportance of price performance differed statistically significant for the different transport systems, F(4, 1490) = 11.029,
p<.001,

Bus<Car, Bike<Car, Walking<Car

*7|mportance of environmental friendliness differed statistically significant for the different transport systems, F(4, 279) = 53.197,
p<.001, Bus<Car, Train<Car, Bike<Car, Walking<Car
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*8 Importance of private atmosphere differed statistically significant for the different.transport systems, F(4, 1425) =37.126 ,
p<.001,

Car<Bus, Train, Bike, Walking

*7|mportance of environmental friendliness differed statistically significant for the different transport systems, F(4, 279) = 53.197,
p<.001, Bus<Car, Train<Car, Bike<Car, Walking<Car

*8 Importance of private atmosphere differed statistically significant for the different transport systems, F(4, 1425) =37.126 ,
p<.001,

Car<Bus, Train, Bike, Walking

In the remainder of this section, the groups are discussed, focussing on the importance of the factors,
differences in demographics, and distance to work. The supporting figures and tables, can be found at the
end of this section.

3.1.1 Respondents that prefer to use a car

Respondents that prefer to use the car find the following aspects important in selecting the car as
preferred mode of transport: comfort, speed and travel time and punctuality (Table 3.2 Importance of
factors in selecting preferred means of transport, divided by groups that prefer car, bus, train, bike and
walking (in %, n=1816)). The least important factors by this group are pleasure and joy and environmental
friendliness. Hence, respondents that prefer to use the car, can be characterised as focussing on functional,
individual needs, rather than additional experiences or influences.

Car preference is highest in Luxembourg (72%) and lowest in Copenhagen. This is also reflected by the fact
that Luxembourg has the ‘most cars per inhabitant in the EU’. In 2019, Luxembourg had 681 passenger
cars per 1000 inhabitants. These numbers are lower for France (482), and Denmark (455) (Eurostat, 2021%).
In Geneva, 78% of the households have a car (Montfort, De Faveri et Bisso 2019) )? Lower car preference
in Copenhagen could be caused by the fact that Demark has a very strong bicycle infrastructure and a
relatively good public transport system (Thorhauge et al., 20203). Distance travelled to work does not seem
to influence the preference for car, as this is evenly distributed among the travel distances (Figure 3.2).

Respondents that prefer to use the car can be found across all age groups, with no overrepresentation of
any age group, compared to the overall sample. The gender ratio (52% female vs 48 male) also follows the
overall gender ratio (53% female vs 47% male). People with reduced mobility prefer the car as much as
the overall sample. Only a very small proportion (1.4%) of respondents that do not own a car, indicate that
the car is still their preferred mode of transport (See tables Appendix B)

Respondents that prefer to use the car, are less satisfied (44%) with the public transportation offer in their
local area, compared to the other groups (66%) (Figure 3.3). Furthermore, about half of this group, thinks
that flexibility of public transport systems should be improved, both in terms of frequency, and the number

of stops (Table 3.4Table 3.3)

1 https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road eqs carhab&lang=en
2 Microrecensements mobilité et transports (MRMT): https://www.bfs.admin.ch/bfs/de/home/statistiken/mobilitaet-
verkehr/personenverkehr/verkehrsverhalten.html

3 Link to article, DOI: 10.1016/j.tra.2020.06.016
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In this study, we did not check for the effects of the physical/geographic/topographic outline of cities, as
an indicator for car preference.

Table 3.3 Items in public transport that should be improved, according to the different groups of
mobility preferences. Shown are the percentages that indicate that an item should be improved

Car Bus Train Bike Walking | Overall
(n=968) (120) (n=80) (n=227) (n=237)  (n=1816%)
Environmental friendliness 30 41 48 55 47 37
Public transport should become on- = 30 30 23 19 25 27
demand
Entertainment 11 19 6 11 10 11
Flexibility by an increase of 48 38 53 40 38 44
locations to get on the public
transport system
Flexibility by an increase of 49 53 48 46 47 48
frequency of public transport
Additional services, to bridge the 41 33 29 26 24 36

distance between home and bus,

tram and train station
1This table only shows the % of respondents that prefer car, bus, train, bike or walking. Other preferences are excluded in the
table, but are integrated in the % for overall

Own car (n=885) |G 2N 16
Bus (n=108) |GG - 19 1
Train(n=75) |GG 13
Bike (n=219) |GG 7 27

Walking (n=217) |8 10

Overall (n=1673) [INEEGEGEGZEE 1 18

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

H0-1km 1,1-2km ®2,1-5km 51-10km m10,1-20km 20,1-50km ®50,1km and more

Figure 3.2 Effect on distance travelled to preferred mode of transport (in %):

Table 3.4 Effect on distance travelled to preferred mode of transport (mean values)
Table XXX

Own car Bus(n=108) Train Bike (n=219) Walking Overall
(n=885) (n=75) (n=217) (n=1673)
Mean 4.1 3.6 4.5 3.4 3.0 3.8

value*!

*1travelled distance differed statistically significant for the different transport systems, F(4, 302) = 23.515, p < .001,
Train>bus, bike, Walking

Walking< car, bus (0.015),

Own car> bus (0.024), bike
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3.1.2 Respondents that prefer to use the bus

Respondents that prefer to use the bus (7% of the total sample) find the following/aspects important in
selecting the bus as preferred mode of transport speed and travel time, punctuality, price performance
and accessibility. Least important are private atmosphere and comfort (Table 3.2). The group that prefers
to use the bus, could therefore be characterised as being focussed on basic, functional needs, and-find
basic needs such as accessibility and price more important than ‘additional’ needs, such as comfort and
price performance.

Respondents that prefer to use the bus can be found across all age groups, with a slight overrepresentation
of the younger age groups (15% of the 16-25 year olds, compared to 8% in total sample; and 20% of the
26-35 year olds, compared to 17% in the total sample) and an slight underrepresentation of the middle-
aged groups (11% of the 46-55 year olds, compared to 20% in total sample; and 18% of the 56-65 year
olds, compared to 19% in the total sample)(See tables Appendix B). The gender ratio (64% female vs 36
male) shows an overrepresentation of female respondents in the group that prefers to use the bus
compared to the overall gender ratio (53% female vs 47% male). People with reduced mobility prefer the
bus more (14%) compared to the overall sample (7%). Respondents that do not own a car are
overrepresented (19%) in the group that selected the bus as their preferred mode of transport. The
majority (66%) of respondents that prefers to use the bus, travels medium distances to work (between 2
and 20 km) (See tables Appendix B).

Respondents that prefer to use the bus, indicate that flexibility in the sense of an increase frequency of
public transport option should be improved, and to a lesser extend the locations to get on the public
transport systems (See tables Appendix B). This group is, compared to the other groups, least satisfied
about their local are as a place to live (see Figure 3.3). In Geneva, we see a relatively high number of bus
preferences (18% compared to 7% overall). We therefore assume that public transport offer, and the city
topography is a leading factor in the preference for buses.

Figure 3.3 Differences on how satisfied people are with their place to live/traffic
situation/environmental situation/public transport offer on their preferred mode of transport (in %).
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20 53 53
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Your local area as a place to  Public transportation offer Environmental situation Traffic situation in and
live around your city
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3.1.3 Respondents that prefer to use the train

Respondents that prefer to use the train (4%) find the following aspects importantin'selecting the train as
preferred mode of transport; speed and travel time, and punctuality. Least important factors-are private
atmosphere and pleasure and joy (Table 3.2)Respondents that prefer to use the train can be found across
all age groups, with a slight overrepresentation of the youngest and the oldest age groups (11% of the 16-
25yearold’s, compared to 8% in total sample, 8% of the 66-75 year old’s, compared to 13% in total sample)
and a slight overrepresentation of the middle-aged groups (23% of the 36045 year old’s, compared to 19%
of the total sample 24% of the 46-55 year old’s, compared to 20% in total sample) (See tables Appendix
B). The gender ratio (53% female vs 47% male) follows the overall gender ratio (53% female vs 47% male).
The majority of this group (59%) travels longer distances to work.

3.1.4 Respondents that prefer to use the bike

Respondents that prefer to use the bike (13%) find the following aspects important in selecting the bike
as preferred mode of transport: speed and travel time, accessibility, and price performance. The least
important factors are comfort and private atmosphere (Error! Reference source not found.Table 3.2).
With a large proportion of this group coming from Copenhagen, this is an indication that