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Relation to other activities in the project

The following Table 1 depicts the main relationship of this deliverable to other activities (or
deliverables) developed within the MOVE2CCAM Project and that should be considered along with
this document for further understanding of its contents.

Deliverable Number Description of the relationship

D1.1 Comparison of the findings from literature related to CCAM
Use of the findings related to KPIs to establish the list of
indicators

D1.3 Findings of this deliverable will be considered in this document

D1.4 Knowledge bank will be created from the findings of this
deliverable

D2.2 Detailed description of the co-creation activities reported in this
deliverable

D3.2 Plan applied for personal data protection related to co-creation

activities described in this deliverable

D3.3 Description of the tools used to collect data from co-creation

activities described in this deliverable.
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Acronyms and definitions

This section introduces the acronyms used in the document as well as the definitions which are
relevant for a good understanding of the deliverable.

Acronyms Definitions

5G Fifth Generation

AV Autonomous Vehicle

CCAM Cooperative, Connected and Automated Mobility
CCTV Closed-Circuit Television

CIT Citizens (type of participant)

CY Cyprus

DE Germany

DRT Demand Responsive Transport

EIT European Institute of Innovation and Technology
EU European Commission

EUR Euro

EV Electric Vehicle

FR France

GHG Greenhouse Gases

GIS Geographic Information System

GPS Global Positioning System

GR Greece

GZM Gornoslasko-Zaglebiowska Metropolia, prototypical area in Poland.
ICT Information and Communications Technologies
ICEV Internal Combustion Engine Vehicle

KPI Key Performance Indicator

N/A Not Applicable

NGO Non-Governmental Organization

NL The Netherlands

OEM Original Equipment Manufacturer

ORG Organizations (type of participant)

PC Personal Computer

PhD Doctor of Philosophy

PL Poland

POD Personal On Demand transport

SDM System Dynamics Model

SP Spain

TV Television

UK United Kingdom

WP Work Package

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
ol not necessarily reflect those of the European Union or CINEA. Neither the European Union nor CINEA can be
e e held responsible for them.
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Definitions of key terms found in the deliverable:

Use cases: A use case is an abstraction that involve the application of technologies and
describes all possible scenarios involving one functionality. A use case is generally
described as the type of vehicle (e.g. pods, cars, buses, vans, drones, etc.), the mode used
for transport (land or air) and transport sector involved (passengers, freights or both).
Scenarios: A scenario is an instance of a use case describing a specific set of actions.
Generally, a scenario is described as the type of service (on-demand, scheduled...), time
of day in which the vehicle is circulating (daytime, nighttime...), vehicle / service ownership
(private company, public administration...), vehicle size (small, medium, large...), number
of passengers, type of use (individual, collective...), distance covered, locations served
(rural, suburban, urban areas...), type of surveillance implemented (CCTV, staff...) and
others as can be found in the corresponding section of this document.

Relevance is understood as the importance of each topic given by each participant per
country. This is measured as the number of participants of co-creation activities that
mentioned each topic in each country involved in this type of activity in the project. It can
be shown as a whole number, where one represents that one person mentioned the topic,
or as a percentage value which represents the share of participants who mentioned the
topic with respect to the total number of mentions collected for this topic.

Average relevance represents the number of responses provided per topic with respect to
the total responses given by the participants. To represent it, a percentage figure is utilised
Business cases are the uses cases whose business model is defined.

Business model describes how a specific service or product creates and captures
customer value and can be represented by an interrelated set of capabilities and priorities
that address the customer, value proposition, organizational architecture, and economic
dimensions.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
not necessarily reflect those of the European Union or CINEA. Neither the European Union nor CINEA can be
held responsible for them.
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1 Introduction

One of the aims of the MOVE2CCAM project is the development of a multi-systems impact
assessment modelling tool to estimate the impacts of autonomous vehicles to transport
passengers and freight using system dynamic modelling approaches. The model is built based in
the perceptions of the society compiled from a set of co-creation activities organized during the
project across eight European countries identified at proposal. These correspond with the countries
where project partners are located (UK, Spain, France, Germany, Cyprus, the Netherlands, Poland
and Greece).

The different views on the themes analysed in the co-creation activities expected to be compiled
from two types of participants: citizens and organizations and the target number of participants to
engage correspond with 8,768 citizens and 300 organizations. The target organizations include
companies, industries, authorities, research and NGOs (Non-Governmental Organization) working
in the fields of the mobility, ICT (Information and Communication Technologies) and health.

These participants are named in the project as Pan-European Satellites Network. Figure 1 below
shows the type of participants to involve and the countries where they should live and/or perform
their economic activity.

A strategy was designed to reach a wide diversity of participants that can be also representative
of the society based on the relationships of partners with relevant organizations from the target
fields and the news generated through the project. On other way, a sample of citizens was
identified by each partner making use of a screening questionnaire and with the support of
agencies hired to assure the recruitment of citizens according to the requirements established in
terms of number to reach, gender, age, location, ethnicity and mobility restrictions due to poor
health or lack of vehicle or driving licence.

During the MOVE2CCAM timeline, nine co-creation activities will be carried out as part of WP2
activities and making use of tools designed in WP3 to collect primary data. Figure 2 below provides
an overview of the set of co-creation activities organized by the project.

Activities 1 and 2 Activity 3

Act. 4,5,6 and 7 Activity 8 Activity 9
CCAM Use Cases Prototype Business

Models

CCAM impact IAMT tool Demo and
Feedback

IAMT tool presentation

March 23 June 23

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
Tl S not necessarily reflect those of the European Union or CINEA. Neither the European Union nor CINEA can be
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The objective of this deliverable is the analysis of the information collected from the first three of
these co-creation activities, which aimed to define uses cases, scenarios and KPIs. Thus, the
deliverable provides the results obtained from the first three co-creation activities and a brief
description of the procedure established. Also, the deliverable includes the stages defined for the
identification, selection and description of the indicators to assess the potential impacts of a future
massive deployment of autonomous vehicles. A list of indicators to quantify the impacts due to
deployment of autonomous vehicles is also reported, which is not finalized yet and requires a
further developed as the impact’s co-creation evolves.

The deliverable consists of 6 sections:

e Section 2 deals with the description of the Activities 1 and 2 and the output obtained. Also,
some comparison with findings from the state of art is reported (already reported in D1.1)
in order to remark the differences among other studies and MOVE2CCAM.

e Section 3 explains the work already done related to indicators and the next steps to follow.

e Section 4 details the Activity 3 and the results obtained.

e Section 5 provides the main conclusions of the deliverable.

e Section 6 deals with the reference used for the development of the deliverable.

e Annex | consists of the database from Activity 1 and Activity 2

2 Co-created autonomous vehicle passenger and freight
use cases and scenarios

This chapter describes the general characteristics of the activities held as part of activities 1 and 2
related to co-creation of CCAM use cases and scenarios (section 2.1), the participants profile
(section 2.2) and the main findings from the workshops performed with citizens and organizations
(section 2.3 and section 2.4).

2.1 Design of co-creation activities 1 and 2: use cases and scenarios

The objective of the co-creation activity 1 was to co-create use cases and scenarios with
organizations, while activity 2 involved citizens to achieve the same results. Both activities
collected ideas on autonomous vehicles and services that can cover travel and mobility needs of
organizations and citizens. Additionally, the workshops aimed to identify the associated
challenges, potential impacts and the time-horizon in which the vehicles could be deployed.

Each workshop held as activity 1 and activity 2 had an approximate duration of 2 hours and took
place in March 2023 in the 8 countries involved in the project by using local language to facilitate
the compilation of information. An overview of the co-creation activities is detailed below.

e Co-creation activities in the prototypical areas® involved in the project (i.e. Netherlands,
Poland, and Greece) were addressed to organizations and citizens living and operating in
each of the three regions and all of them were face-to face.

e Co-creation activities in countries involved in the project (i.e. UK, Germany, Spain, France
and Cyprus) were all online. Activity 1 was addressed to organizations operating in the five

" The Netherlands, Poland and Greece have been defined in the project as prototypical areas due to their particular
characteristics. Secondary data required for the tool will be compiled from these representative areas.
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countries whereas activity 2 was addressed to citizens living in a specific region(s) of the
five countries.

Location Format Location Format
Helmond (Netherlands) Face-to-face Helmond (Netherlands) Face-to-face
GZM region (Poland) Face-to-face GZM region (Poland) Face-to-face
North Aegean Region (Greece) Face-to-face North Aegean Region Face-to-face
Pan-European UK Online (Greece)
UK Online
Germany
Spain Germany Online
France Spain Online
France Online
Cyprus
Cyprus Online

As it can be observed in tables above, activity 1 consisted of four different events: one physical
workshop in each of the three prototypical region and one online pan-European activity dedicated
to the participants engaged in each of the 5 EU countries involved in the project?. Activity 2
consisted of eight different events.

The level of knowledge about autonomous vehicles was not a criterion followed in the process to
select participants but it was considered relevant that participants could have a minimum of
awareness on this topic to assure the collection of valuable data. Hence, the co-creation activity
workshop started with a video showing how an autonomous car operates without a human and an
overview of the different types of autonomous vehicles.

Also, it was considered very relevant to prepare and show to participants proto-personas sheets
(i.e., profiles — see Figure 3) with the intention they avoid thinking in individual travelling demands
and could explore the needs of other persons. A set of 10 proto-personas sheets were developed
to cover different profiles of persons in terms of age, gender, education, income, car ownership,
needs, desires and frustrations. Finally, it should be noted that participants were asked to think as
many possible on ideas about autonomous vehicles and provide detailed descriptions of where
they could operate, who owns them, what service they can provide, where/how far they go,
when/how frequently they are used and which payment methods to apply.

Figure 3 below shows some materials shared with the participants at the beginning of each activity.

2 There were not attendees in the discussions planned for Cyprus.
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The research activity of the activities 1 and 2 also explored transport needs and initial opinions on
autonomous vehicles of the participants through a questionnaire distributed before the main
activities. Specifically, the questionnaire aimed to understand the initial awareness and opinions
on AVs from organizations and citizens involved in activities 1 and 2 as well as the travel behaviour
from citizens from activity 1. For this purpose, two tailored questionnaires were designed which
have a set of common questions. Questionnaire addressed to citizens consisted of 14 questions
whereas the questionnaire for organizations had 7 questions. Qualtrics was the web-based

software used.

Figure 4 shows the structure and some questions from the questionnaire addressed to

organizations as an example.
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Topic Question Options
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On the other hand, another questionnaire was used by the Agency hired for the recruitment of
citizens to participate in activity 2 according to the requirements defined for the sample of citizens
to involve in the research which are detailed below:

- Number of participants to reach: 30 but 40 citizens should be invited in the activity 2 in case
some citizens could not participate in the event.
- Citizens groups

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
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e Group 1: 8 participants aged 18-34, minimum of 2 students.

e Group 2: 8 participants aged 35-64, with no children below 15 years old living in the
household.

e Group 3: 8 participants aged 35-64, with children below 15 years old living in the household.

o Group 4: 8 participants aged 65+.

e Group 5: 8 people with a disability or long-term health condition affecting mobility, or carers
of someone with this disability/health condition.

- Requirements applying to the whole sample

e Gender

o Minimum of 16 men across all groups 1-5.

o Minimum of 16 women across all groups 1-5.
e Location

o Minimum of 4 participants (across all groups) should be living in a village (place with
less than 2,000 inhabitants).

e Ethnicity
o Minimum of 4 across groups should be of ethnic minorities.
e Mobility

o Minimum of 4 across groups should have no driving license or are unable to drive
for health or other reasons.

- Other requirements

¢ No participants to have taken part in research in the past 6 months.

¢ No participants to have taken part in research on this topic in the past 12 months.

e No participants to have taken part in research with this company in the past 12 months.
¢ No participants to have worked in market research, journalism, or transport.

e No two participants to know each other.

2.2 Participants from co-creation activities 1 and 2

This section describes the main features of the participants involved in activity 1 and 2.

2.2.1 Sample size and characteristics

Table 5 shows the number of citizens and organizations that filled the questionnaire launched
before the activities 1 and 2, per country. Citizens were selected from existing databases from
agencies hired, with the exception of Cyprus where the citizens corresponded to a database from
the partner in charge of the activity. Citizens with willingness to participate and that met as a whole
the sample requirements were the final participants of the activity 1. Organizations with experience
in the field of transport, ICT and health were invited from each partner of the project and through
different dissemination channels. Final participants were those that decided to attend because of
their interest and participation in the autonomous mobility industry sector. The number of
organizations recruited in some countries was small. For that reason, in the analysis that follow
the results for organizations are always aggregated for all countries.

NL PL GR DE UK FR SP CY All
Citizens 22 46 46 30 42 34 37 17 274
Organizations 10 8 15 3 7 3 3 0 49
o Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
ol not necessarily reflect those of the European Union or CINEA. Neither the European Union nor CINEA can be
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Table 6 shows the demographic characteristics of citizens, per country. The proportion of
participants aged 65+ is substantial, in all countries, in comparison with other studies about
autonomous vehicles, which tend to focus on younger populations. Overall, 25% of the sample
was above 65, which is slightly higher that the percentage of this age group in the EU population?,
which is 21% (does not include UK, which is not a part of the EU). There is a slight
overrepresentation of women in the sample. 9% of participants identified as one of the ethnic
minority groups, but this value was 0 in Poland, Greece, and Cyprus, and 15% and over in the
Netherlands, Germany, and UK. Data on ethnicity was not collected in the survey conducted in
France. The large majority (72%) of participants had a driving licence and were able to drive, but
this number was much smaller in Poland (563%) and Greece (55%). The proportion of participants
with a university degree or higher university degree (Master’s, PhD) was much higher than the
proportion among the population of the respective countries. This is especially the case in the
Cyprus sample. Overall, the sample is relatively well distributed across types of locations (city
centre, city but not centre, small town, and village).

NL PL GR DE UK FR SP cY All

Age

18-34 5 25 20 25 28 32 23 24 24
35-64 67 43 60 55 53 35 57 47 52
65+ 29 33 20 20 20 32 20 29 25
Sex

Man 48 45 35 54 43 47 49 47 46
Woman 52 55 65 46 58 53 51 53 54
Ethnic group

Minority 15 0 0 15 20 9 0 9
Not minority 85 100 100 85 80 91 100 91
Driving licence

Have licence

and can drive 95 53 55 81 80 74 69 88 72
Have licence

but can't drive 0 15 0 2 3 12 9 0 5
Have licence

but no car to use 0 8 18 0 8 0 6 0 5

Does not have licence 5 25 28 17 10 15 17 12 17
Qualifications

Primary school 0 0 10 0 0 18 11 0 5
Secondary school 5 45 63 38 30 3 54 0 34
Professional

qualification 33 0 0 31 8 15 0 0 11
University degree 52 25 25 29 48 26 26 41 32
Higher university

degree 10 20 3 2 15 38 9 53 16
Still student 0 10 0 0 0 0 0 6 2
Residence location

City centre 0 25 38 60 8 18 14 76 29
City, not in centre 81 20 5 0 63 35 34 6 28

3 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Population_structure _and ageing

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
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NL PL GR DE UK FR SP cY All
Small town 5 13 0 25 20 24 37 6 17
Village 14 43 58 15 10 24 14 12 25

Table 7 shows the citizen’s travel behaviour characteristics. Overall, 36% lived more than 5km
away from their place of work (60% in Germany). Smaller proportions lived more than 5km away
from other travel destinations. 14% had a long-term illness, health problem, disability, or
impairment affecting mobility. 40% travel to the place where they work or study 4 or more times a
week. The majority goes to shops 1-3 times a week and to health facilities less than once a month.
55% drive their car to work. This proportion is highest in the Netherlands (89%) and Cyprus (71%).
Another 14% travels to work by private car (as passenger). 50%, 45% and 47%, respectively, drive
to shops, health facilities, and leisure areas and another 21%, 21%, and 19%, respectively travel
to shops, health facilities, and leisure areas by car (as passenger).

NL PL GR DE UK FR SP CY Al
Distance to work
Less than 1 km 0 7 35 10 17 9 19 0 14
1-2 km 9 2 22 0 10 6 5 29 9
2-5 km 18 24 11 10 12 3 11 24 14
More than 5km 27 46 13 60 45 44 30 18 36
N/A 45 22 20 20 17 38 35 29 27
Distance to shopping
Less than 1 km 18 13 28 40 52 24 14 18 27
1-2 km 27 4 39 20 19 26 16 24 22
2-5 km 41 39 1 27 14 21 27 41 26
More than 5km 9 39 22 7 12 29 43 18 24
N/A 5 4 0 7 2 0 O 0 2
Distance to health facility
Less than 1 km 14 30 26 13 40 15 49 6 27
1-2 km 32 26 35 27 31 9 19 24 26
2-5 km 55 28 15 30 19 26 14 53 26
More than 5km o 11 24 27 10 47 19 18 20
N/A 0 4 0 3 0 3 0 0 1
Distance to leisure
Less than 1 km 23 22 30 23 55 18 49 35 32
1-2 km 23 24 37 20 21 26 32 24 27
2-5 km 41 28 17 37 17 12 14 35 23
More than 5km 14 17 13 17 7 38 5 6 15
N/A 0 9 2 3 0 6 O 0 3
Long-term illness, health problem,
disability or impairment affecting
daily life
Yes, affecting mobility a lot 18 7 2 0 5 15 3 12 7
Yes, affecting mobility a little 9 15 0 10 10 9 M 0O 8
Yes, not affecting mobility 9 4 5 20 6 8 10 0O 8

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
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NL PL GR DE UK FR SP CY Al
No 59 74 93 70 79 62 76 88 42
N/A 5 0 0 0 0 6 0 0 35
Mobility aids
Wheelchair 9 0 0 0 5 0 0 0 1
Walking stick or crutches 9 9 2 0 7 9 0 0 5
Other 5 4 0 0 2 3 0 0 2
Frequency of travel to work
Less than once a month 27 22 41 7 26 41 41 24 32
Once a month 9 4 2 10 0 0 3 0 5
2-3 times a month 5 0 0 3 10 6 0 0 3
Once a week 0 7 0 3 5 6 3 6 3
2-3 times a week 14 13 9 23 29 18 8 6 14
4 or more times a week 45 54 41 47 31 29 41 65 40
Frequency of travel to shops
Less than once a month 0o 11 7 0 5 9 8 6 10
Once a month 14 17 11 0 5 9 14 6 12
2-3 times a month 0 30 15 3 7 15 16 18 16
Once a week 41 22 22 13 14 44 32 24 24
2-3 times a week 36 17 15 563 60 21 14 35 27
4 or more times a week 9 2 26 23 10 3 11 12 8
Frequency of travel to health facilities
Less than once a month 59 54 61 33 57 38 65 59 54
Once a month 23 24 15 40 24 41 16 29 26
2-3 times a month 5 20 13 10 10 21 11 12 13
Once a week 14 0 4 10 7 0 3 0 4
2-3 times a week 0 0 0 0 0 0 0 0 0
4 or more times a week 0 2 2 0 2 0 0 0 1
Frequency of trips to leisure
Less than once a month 14 9 4 10 5 24 16 18 11
Once a month 18 9 26 3 12 15 11 41 15
2-3 times a month 9 20 11 13 21 12 8 24 15
Once a week 18 17 15 23 26 26 22 0 20
2-3 times a week 36 24 15 33 29 12 22 0 22
4 or more times a week 5 22 24 10 7 12 16 18 15
Mode (trips to work)
Bus or tram 0 48 13 25 30 11 17 0 21
Train 5 2 0 219 30 15 0 0 10
Private car as driver 89 52 43 57 45 48 60 71 55
Private car as passenger 11 24 20 M 8 4 10 24 14
Taxi or ride-sharing 0 5 0 0 0 0 0 0 1
Walking stick or crutches 11 24 20 18 30 26 43 0 23
Cycling 42 21 9 29 5 19 3 0 15
Scooter 0 0 7 7 0 0 7 0 3
Motorcycle 5 0 2 4 0 0 0 0 1
o Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
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NL PL GR DE UK FR SP CY Al

Model (trips to shops)

Bus or tram 0 46 4 20 12 6 27 0 17
Train 0 0 2 10 10 0 3 6 4
Private car as driver 73 48 46 47 62 74 62 82 59
Private car as passenger 18 35 24 13 14 12 19 35 21
Taxi or ride-sharing 0 2 2 0 0 0 5 0 1
Walking stick or crutches 32 24 26 53 50 18 32 18 32
Cycling 68 13 13 37 5 3 0 0 15
Scooter 0 0 4 0 0 0 3 0o 1
Motorcycle 0 0 4 3 2 0 O 0o 1
| do not go there 0 0 0 0 5 6 0 0 1

Mode (trips to health facilities)

Bus or tram 0 20 4 27 19 15 8 0 13
Train 0 0 2 10 5 3 0 0 3
Private car as driver 55 30 43 47 40 56 32 88 45
Private car as passenger 18 20 30 13 14 24 19 35 21
Taxi or ride-sharing 5 2 2 0 2 6 3 6 3
Walking stick or crutches 23 52 13 23 60 15 59 6 35
Cycling 41 13 4 13 5 3 0 0 9
Scooter 0 0 4 0 0 0 0 0o 1
Motorcycle 0 0 2 7 0 0 0 0 1
| do not go there 0 2 0 0 2 3 3 0 1
Model (trips to leisure)

Bus or tram 0 24 4 23 5 9 16 0 M
Train 0 2 2 13 2 6 0 0 3
Private car as driver 64 37 41 53 43 47 43 76 47
Private car as passenger 18 24 17 13 19 15 16 35 19
Taxi or ride-sharing 0 0 2 0 0 6 5 0 2
Walking stick or crutches 36 65 30 43 60 41 57 35 48
Cycling 59 24 9 27 5 15 0 6 16
Scooter 5 0 7 3 0 0 3 0o 2
Motorcycle 0 0 2 10 0 0 3 0 2
| do not go there 0 4 0 0 2 6 5 0 3

Figure 5 and Figure 6 show the characteristics of the participants representing organizations.
Across all countries, 18% of these organizations were authorities or regulatory bodies, and 10%
were research organizations. 35% had a national geographic coverage, 25% had a wider coverage
(European or International, beyond Europe), and 38% had a narrower coverage (city or region).

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
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Figure 5: Organization’s characteristics (all countries): type

International,

City, 22% 20%

Region,
16%
Country,
35%

Figure 6: Organizations’ characteristics (all countries: geographic coverage)

2.2.2 Attitudes towards autonomous vehicles

Table 8 shows the citizens’ attitudes towards topics related to autonomous vehicles. The majority
of respondents (74%) enjoy driving and do not mind spending time doing it. This proportion
increases to 85% and 87% in the Netherlands and Poland. The results of this variable are also
shown in a chart in Figure 7. The most frequent uses of time in public transport are thinking, looking
outside the window, and listening to music or audiobooks. More than a quarter (27%) of the
respondents are aware of autonomous vehicles and have been following developments. This
increases to 50% in Germany. In contrast, 17% are not aware of autonomous vehicles. This
increases to 35% in Greece and Cyprus. The results of this variable are also shown in Figure 8.
The main concerns about autonomous vehicles are traffic safety (61%) and the price of acquiring
a vehicle (44%). In addition, 10% would not buy an autonomous vehicle. This rises to 41% in the

N Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
i not necessarily reflect those of the European Union or CINEA. Neither the European Union nor CINEA can be
e B held responsible for them.
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Netherlands. These results are also shown in Figure 9. The most frequent uses of time, if
participants used autonomous vehicles, would be similar as the most frequently current uses of
time in public transport (see also Figure 10).

NL PL GR DE UK FR SP CY Al
Attitudes to driving
| enjoy driving and | do not mind spending
time doing it 865 87 74 78 75 52 71 75 74
| would prefer to use the time for doing
something else, instead of driving 15 13 26 22 25 48 29 25 26
Use of time in public transport
Talk to other passengers 0 22 0 13 7 3 8 0 8
Talk on the phone 0 20 0 10 21 3 14 0 10
Work 5 9 0 3 14 15 3 0 7
Listen to music or audiobooks 0 43 7 17 33 24 8 6 20
Watch videos 5 0 2 13 21 18 11 0 9
Other activities on phone/laptop 5 20 2 27 31 21 11 0 16
Sleeping 0 7 0 3 2 12 3 0 4
Look outside window 0 48 7 30 38 18 19 0 23
Think 5 48 7 30 33 24 24 0 24
Nothing 5 9 0 0 10 0 8 0 4
Awareness of autonomous vehicles
| am aware | and have been following
developments 36 33 22 50 36 15 16 6 27
| am aware but | do not know much about it 59 50 39 40 60 62 59 59 53
| was not aware 5 15 35 3 2 24 19 35 17
Concerns about autonomous vehicles
Traffic safety (collisions) 68 52 48 80 86 56 49 59 61
Legal issues 59 22 30 53 36 50 19 35 36
Vehicle software can be hacked 27 33 20 10 26 26 11 6 21
Vehicle is to expensive to buy 50 54 22 37 76 32 46 24 44
Who will have access to data from my trips 36 37 20 47 45 32 51 29 37
Vehicle software fails during the trip 18 17 11 27 12 18 5 24 15
Jobs lost (e.g. drivers) 14 17 13 7 5 3 43 12 15
Others 0 2 0 0 0 3 3 6 1
Would use autonomous vehicle
Yes 27 20 20 23 29 21 27 29 24
Maybe 59 54 39 60 55 47 41 35 49
No 9 9 2 7 12 9 8 0 7
Would pay to use autonomous vehicle
Yes 9 15 15 13 26 24 24 35 20
Maybe 68 54 39 63 52 41 35 24 47
No 9 4 2 7 5 3 8 6 5
Would buy autonomous vehicle
Yes 0 20 17 3 17 6 11 24 13
Maybe 45 41 26 57 43 35 46 35 4

o Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
ol not necessarily reflect those of the European Union or CINEA. Neither the European Union nor CINEA can be
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NL PL GR DE UK FR SP CY Al
No 41 13 13 23 24 26 11 6 19
Use of time in autonomous vehicles
Talk to other passengers 32 43 22 43 50 32 35 41 37
Talk on the phone 27 11 11 53 45 18 32 35 27
Work 23 9 11 33 24 24 19 29 20
Listen to music or audiobooks 45 41 22 50 60 38 43 24 41
Watch videos 18 17 0O 30 19 24 27 12 16
Other activities on phone/laptop 41 17 7 40 40 38 19 24 27
Sleeping 14 13 4 20 14 26 14 18 15
Look outside window 68 41 15 70 62 41 41 29 45
Think 55 28 13 60 43 38 35 18 35
Nothing 18 7 0 3 5 0 8 6 5
15% 13%
25%
85% 87%
74% X 75% s 75% 74%
Netherlands  Poland Greece Germany France Spain Cyprus

| would prefer to use the time for doing something else, instead of driving
H | enjoy driving and | do not mind spending time doing it

Figure 7: Citizens’ attitudes towards driving, by country

N Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
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Figure 8: Awareness of autonomous vehicles, by country
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Figure 9: Willingness to buy autonomous vehicle, by country
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Next, there are some conclusions according to organizations’ participation. Firstly, it is important
to highlight that 80% of organisations are aware and have been following developments in
autonomous vehicles and another 20% are aware but do not know much about it. No organisation
stated they were unaware of autonomous vehicles.

Figure 11 shows the likelihood that specific groups would benefit from autonomous vehicles,
according to the organizations that participated in the activities. There is considerable scepticism
on whether individuals with low income can benefit. On the other hand, most participants believed
that individuals who cannot drive because of age or disability can benefit.

**.* held responsible for them.
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because of age or disability
Individuals who do not want to drive
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| | \
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Figure 11: Likelihood that specific groups would benefit from autonomous vehicles

Figure 12 shows what organizations believed to be the most influential actors in the development
of autonomous vehicles. The majority or organisations thought that freight/logistics operators,
passenger transport operators, and vehicle manufacturers/developers are influential actors.

Freight and logistic operators
Transport infrastructure operators
Authorities or regulatory bodies

Research organizations

Passenger transport operator

Vehicle manufacturer/developer

Fuel providers

Health experts/organizations
Telecommunications & cybersecurity...

Autonomous vehicle demonstration areas

NGOs

Others

0% 20% 40% 60% 80%

Figure 12: Most influential actors in the development of autonomous vehicles.
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Figure 13 shows the organizations’ concerns about autonomous vehicles, in comparison with
citizens’ concerns. Organizations are even more concerned with traffic safety. They are slightly
less concerned with the price of vehicles, and more concerns about legal issues and the possibility
of the vehicle software being hacked.

Traffic safety (collisions) 76%
-
L
egal issues 45%
Vehicle software can be
hacked 37%
Vehicle is to expensive to buy 37%
Who will have access to data
from my trips 29%
Vehicle software fails during
the trip 10%
Jobs lost (e.g. drivers)
6%
hers I
Others 20%
0% 20% 40% 60% 80%

m Citizens Organizations

Conclusion:

The attitudes shown towards the implementation of autonomous vehicles show a willingness to
use them. 92% of citizens involved had a high disposition to use autonomous vehicles, mainly
paying to use autonomous vehicles as a service (93%). 26% of citizens prefer to use the time for
doing something else instead of driving,

80% of organisations were aware and were following developments in autonomous vehicles.
Consequently, it can conclude that there is a possible market for rental and sharing services of
autonomous vehicles.

The main concerns for citizens and organizations about autonomous vehicles are traffic safety
(61%) and the price of acquiring a vehicle (44%).

2.3 Autonomous vehicles passenger and freight co-created uses cases

and scenarios
This chapter is about the uses cases and scenarios proposed by organizations and citizens in co-
creation activities through the data collection templates distributed to the participants and
subsequently identified through the two processes applied to the data sets. This chapter also
details which CCAM solutions are suggested by citizens and organizations and a compatibility map
among countries and citizens profile.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do
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Note: Project partners established a set of CCAM solutions that should be more interesting to be
analysed in the project and to focus the research in this direction, participants from co-creation
activities were informed that the autonomous vehicles to propose should be limited to those that
can be realistically available in the short or medium term (AV passenger drones or airplanes are
excluded) and can be deployed in most of the cities from Europe (autonomous ferries are excluded
because not all the rivers and lakes around cities are navigable). Trains, bikes and motorbikes
were also considered as out of scope.

2.3.1 Data collection and analysis processes applied
Data collection

Templates were prepared for the collection of the information directly from the attendees during
the activity and then for compiling all data in the same format. The design of the templates was
thought to collect participants’ input on a set of topics, with the intention to gather qualitative data.
The templates were the same for all the participants involved as citizens or organizations and
country. Figure 14 below shows the data collection template.

Your idea:

Description of the person forganisation Challenges to be faced

Details of self-driving vehicle(s) and service(s) provided Potential changes, effects, impacts

As a result of the twelve events carried out, a set of fifteen data sets were obtained with detailed
descriptions of feelings, perceptions and ideas of participants. Table 9 below shows an example
of the type of data obtained from one of the events held as part of activity 1. The data results from
all datasets can be found in Annex |.
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Description of
the

person/organizati

on who might
use the
autonomous
vehicle/service

Details of
autonomous
vehicle and

service provided

Challenges to be faced

Potential
changes in
people’'s lives
and on
organizations,

More
information
provided by
the group
about this use
case/scenario

Delivery businesses

such as Amazon,
UPS, dominos,
pharmacy - anyone

delivering to homes

In the same way the

current delivery
market works,

operation center that

manages this
Single carrier that

gives opportunity for

them to load
Also helping

transport people with

mobility issues
Pharmacies using

the service to deliver
medication to elderly

and people with
mobility issues

Regulate kerbside
management, digital
connectivity in rural areas,
cost of developing and
improving, bringing
together, opportunity for
different delivery
companies to deliver
(consolidation) — long-term
environmental impact, no
regulatory requirement for
freight to consolidate,
safety, and challenges of
making a vehicle drive
itself, traffic and issues with
some products, road

Staff (e.g.
drivers) being
released and
employed in
other positions
People who
might not be
able to access
this service (e.g.
people with
mobility issues)

Retailer would
manage it eg
tesco
Government
wouldn’t get
involved beyond
regulation for
curbside
management

infrastructure

As displayed in Table 9, citizens and individuals representing organizations contributed in the co-
creation activities by writing ideas based in their own point of view and experience. It entails that
responses collected have no coherence among them despite of being gathered in a standardized
framework. As a result, data collected were diverse since the information was not requested to be
provided through a set of variables.

Method applied for the data analysis

Two processes were applied to manage the heterogeneous set of data and report the findings of
the research and specifically to identify the uses cases and scenarios proposed by participants as
well as to take the similarities and differences from the ideas reported in each country and from
each participant (i.e. organizations and citizens). In all cases, a set of variables were defined to
extract the ideas provided by the participants.

- First process: an excel file was created to transpose the ideas from the templates filled in each
event carried out to a unified database where to count the number of responses linked to an
idea. The purpose of this process was to report the relevance of the ideas under study (i.e.
scenarios, challenges, impacts, and timeline). Thus, from this database can be obtained the
relevance of the topics by country and type of participant (i.e. citizens/organizations),
which is understood as the importance of each topic given by each participant per country (i.e.
type of vehicle/ mobility service, challenges to cover, expected impacts and timeline to be
implemented). Secondly, when the data from different countries are compared, database
allows to determine the average relevance of the topic among all the countries. This
process has been applied by CARTIF, as responsible of deliverable 1.2, in order to perform a
detailed analysis of the ideas provided by participants, mainly according to the relevance of
the topics across countries and type of participants involved in co-creation activities.

Statistics and specific comparison values from the database and conclusions across countries,
citizens and organizations have been collected in sections 2.3.2. and 2.4 of this document.
Further tables have been included in Annex | where the number of responses appears in grey
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colour. In addition to the number of responses, the percentage that these represent with
respect to the total responses given by the participants is shown in black colour in the tables
in Annex | and they represent the term of relevance. Finally, the average representation that
each topic has among all the countries is shown in each table (average relevance). These
values are the basis for the charts shown in figures from sections 2.3.2. and 2.4 in this
document.

For better understanding please see Annex | where the unified data base is shown.

- Second process: an excel file was created to report the representative scenarios of
autonomous vehicles/ mobility services provided from each country, which were classified
according to a defined set of variables. In this case, the set of scenarios reported were
identified by each MOVE2CCAM partner involved in the co-creation activities as result of
merging ideas provided by participants from co-creation activities. Scenarios are reported in
section 2.3.3 of this document. This set of vehicles and mobility services are the basis for the
rest of co-creation activities to be performed in the project.

Notes:

e Uses cases and scenarios were identified in both processes as a result to merge ideas
provided by participants. So, in some cases, the use case name was the result of input
provided directly by participants (i.e. “bus”) but in other cases, some descriptions were
interpreted (i.e. bus use case correspond with a vehicle with a big size that transport
passengers).

o The two processes correspond to two different ways to analyse the same dataset. Hence,
the results obtained are also different.

2.3.2 Use cases and scenarios identified through process 1

Table 10 lists the uses cases co-created by participants of activity 1 and 2 in all the events carried
out across the 8 countries, after the application of the process 1.
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Transport sector  Use cases
Passenger ¢ Autonomous e-hailing pod
transport e Demand responsive transport with autonomous bus (drt)
e Autonomous taxi or mini van
e Autonomous employee transportation vehicle
e Autonomous transportation vehicle on-campus hospital
¢ Autonomous pod to hospital
e Car-shuttle train system (Platooning pod)
e Private pod
e Individual pod
e Scheduled Bus/Shuttle
e Cable car

Freight e Delivery robot
transport e Garbage collection / street cleaning vehicle
o Last mile delivery by vans
e Delivery drone
e Manufacturing plant robot/drone
¢ Automated farm and construction vehicles
e Autonomous truck
e Platooning truck
e Platooning gondola
e Autonomous vehicle for military use

From the use cases collected in Table 10 hundreds of scenarios can be generated considering all
the minor details reported by each of the participants. For example, the service to be provided by
each vehicle suggested (i.e. bus, car, taxi, etc) are defined with multiple ideas (i.e. for transport
passenger, medicines, official documents), to cover different distances (from 1 km to 5 km, from 5
km to 10 km), to deliver diferent amounts of goods (i.e. delivery drone for freights from 50 gr. to
1kg, from 1 kg. to 5 kg), etc. All of these hundreds of ideas suggested and linked to a use case
have been merged and defined as scenarios as is detailed below.

Passengers scenarios identified in co-creation activities 1 and 2:

Autonomous e-hailing pod includes all suggestions related to autonomous vehicles that
have similar features to a common car. This vehicle would have a capacity for 3-5
passengers, would have a shared use, would operate on demand and would be hired
through electronic applications.

Demand responsive transport (drt) bus consists of an autonomous vehicle that has a
capacity to transport around 10 to 30 passengers and has a shared use and operating on
demand. This vehicle operates covering the needs of passengers that need travelling from
rural and suburban areas to the city (i.e. it has not a fixed route or timetable journeys). The
stops are done in mobility hubs located in the city.

Autonomous taxi or minivan scenario include all suggestions related to AVs similar to
current taxis but without human driver. This vehicle would have a capacity for 4-8
passengers, a shared use and operating on demand.
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Autonomous employee transportation scenario includes all suggestions related to AVs
providing services directly to working areas or manufacture plants. This type of vehicle has
a capacity for around 10 passengers, has a shared use and operating schedule.

Autonomous transportation vehicle on campus hospital consists of an AV providing
services inside hospital campus, operating programmed by hospital staff to transport one
person or some medical supplies.

Autonomous pod to hospital as destination includes all suggestions related toAV that are
similar to current taxis but without human driver. The AV has a capacity for 4-8 passengers,
itis shared use, operates under scheduled and is adapted for people with reduced mobility.

Car-shuttle train system (Platooning pod) scenario represents AVs with similar features to
current taxis but without human driver. It would have a capacity for 4-8 passengers, a
shared use and would operate on demand. If is required, a set of pods could travel from
the same origin and same lane and could be separated in a specific location to transport
persons to different places.

Private pod scenario represents an AV with similar features to a common current familiar
car. This type of vehicle has a capacity for until 4-6 passengers and should be used for
covering the needs of their owners.

Individual pod scenario includes all suggestions related to AVs for individual passengers,
with shared use and operating on demand. This could have 3 or 4 wheels and an
appearance of a robot.

Scheduled bus and shuttle scenario include all responses related to transport systems
consisting of large size autonomous buses, for around 50-100 passengers, travelling with
a scheduled route and timeline.

Cable car scenario represents AVs along a track by a cable, with capacity for 2-4
passengers, shared use and operating scheduled.

Freight scenarios identified in co-creation activities 1 and 2:

Delivery robot scenario describes autonomous robots transporting freights to consumer’s
location and operating on demand.

Garbage collection / street cleaning vehicle scenario describes autonomous vehicles
collecting waste and/or using tools or water to clean urban areas. They work with
programmed routes.

Last mile delivery by vans scenario consists of AVs transporting freights over existing
roads to consumer’s location and operating on demand.

Delivery drone scenario describes autonomous aerial vehicles for transporting small
freights in rural and urban areas. These vehicles would operate on demand and the
medicines could be the main freight to deliver.

Manufacturing plant robot/drone scenario describes AVs transporting freights inside
manufacturing plants, operating on demand or scheduled, depending on the needs. There
can be from small to larger vehicles.

Autonomous farm and construction vehicles include a wide range of vehicles to automate
operations to remove the earth in farms, roads or mines working on demand or scheduled,
depending on the needs.

D1.2 CCAM use cases, business model, scenarios and KPIs
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Autonomous truck scenario consists of autonomous trucks transporting freights over
existing roads, long distances and operating on demand or scheduled, depending on the
needs.

Platooning trucks scenario consists of autonomous trucks transporting freights to long
distances over existing roads. They could operate on demand or scheduled, depending
on the needs and would drive like in convoy by maintaining automatically a set of units in
a close distance during certain parts of a journey (i.e. for instance on motorway) thanks to
wireless connection.

Platooning gondolas scenario represents AVs along a track by a cable, transporting
different size freights, inside worksites or production and manufacturing plants, operating
on demand or scheduled, depending on the needs.

Autonomous vehicles for supplies in war zones (military use) scenario consists of AVs
transporting different size freights, in disaster areas and war zones, operating on demand.
They can also transport wounded persons.

2.3.2.1 Use cases findings: comparison across countries and type of participants

This section details the relevance of each of the use cases defined across countries and between
citizens and organizations.

Firstly, it is important to distinguish which use case has been reported by citizens and which by
organizations. Table below remarks the differences found.
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