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Executive Summary

This deliverable is part of WP3, and more specifically T3.1 “Design of data collection techniques
and tools”. The goal of this deliverable is to present the sampling strategy and the data collection
technigues and tools that will be used in HARMONY pilot areas to collect the data needed for modelling
purposes in WP4 to WP8. More specifically, it focuses on designing the questionnaires, preparing and
customising the smartphone-based travel survey tool for collecting primary data, designing the survey
participants support interfaces (helpdesks), as well as developing the sampling strategies to be used in
each pilot area.

For the pilot cities of Oxfordshire and Turin was designed a passenger survey for each one of them.
The questionnaires for passengers will collect both quantitative and qualitative data regarding
individual and household socio-economic characteristics, mobility tool ownership, attitudes and
perceptions towards multimodality, traditional and new mobility services. Also, for Oxfordshire was
designed two rounds of questionnaires for “before-after AV-bus freight demonstrations” and two
rounds “before and after unmanned aerial flying vehicles (UAVs) freight demonstrations”. For
Rotterdam, two round “before and after AV-bus freight demonstration” was developed. Also, State-of-
the-art experiments using serious gaming techniques were designed to capture individual’s preferences
for a residential location, mobility tool ownership, mode choice, app-based mobility usage and
spatiotemporal activity changes given new mobility services and spatial policies. The questionnaires for
the freight stakeholders in Rotterdam and Oxfordshire are also designed to collect information about
their decisions and barriers to adopting new technologies (i.e., AVs and unmanned aerial flying vehicles
(UAVSs)) or services (i.e., crowd-shipping). For pilot city of Trikala, four rounds of questionnaires (two
for pharmacists and two for residents) was designed for the “before and after” unmanned aerial flying
vehicles (UAVs) freight demonstrations. Also, an online questionnaire after unmanned aerial flying
vehicles (UAVs) freight demonstration was designed for the residents of the broader area of Trikala as
well.

The passenger and freight questionnaires were translated for each case study area in the local
language. Table 1 (page 9) presents the survey tools that are designed for each of the HARMONY
metropolitan areas. Finally, this deliverable presents the Ethics and GDPR forms that will accompany
the surveys, as well as the storage of the collected data
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Disclaimer

The content of this deliverable reflects only the author’s view, and the Agency is not responsible for
any use that may be made of the information it contains.
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1. Introduction

1.1. Project Summary

The importance of integrated spatial and transport planning in regional and urban policy making
stems from the fundamentally interdependent relationship of land-use, transport demand and
transport supply. The adoption of an integrated approach would offer the possibility to local authorities
to steer urban development towards simultaneously pursuing economic competitiveness, social
cohesion, mobility and environmental sustainability. Even more critical in the current situation where
the latest development in innovative mobility services and technology might significantly influence the
mobility system.

The HARMONY project envisages developing a new generation of harmonised spatial and

multimodal transport planning tools which comprehensively model the dynamics of spatial organisation
and changing transport sector taking into consideration the dynamics that new services and
technologies introduce.
The main goal of the HARMONY project is to develop a Model Suite (MS) as a multi-scale, software-
agnostic, integrated activity-based model system. This model enables end-users to link independent
models and analyse a portfolio of regional and urban interventions for both passenger and freight
mobility. These interventions would include policies and capital investments, land-use configurations,
economic and sociodemographic assumptions, travel demand management strategies and new
mobility service concepts. The main objective behind the model system’s architecture is to enable the
evaluation of such interventions with regards to their impact on land-use, economic growth,
transportation networks, energy, vehicular noise and emissions, while, at the same time, provide
recommendations for Sustainable Urban Mobility Plans (SUMPs) of the new mobility era.

HARMONY aims to apply the integrated model system (or part of it) in four metropolitan areas and
evaluate the impact of different modelling exercises and spatial or transport planning scenarios

1.2. Document Scope

This deliverable is part of WP3, and more specifically T3.1 “Design of data collection techniques
and tools”. The goal of this deliverable is to present the sampling strategy and the data collection
technigues and tools that will be used in HARMONY pilot areas to collect the data needed for modelling
and analysis purposes in WP3 to WP8. More specifically, it focuses on designing the questionnaires,
preparing and customising the smartphone-based travel survey tool for collecting primary data,
designing the survey participants support interfaces (helpdesks), as well as developing the sampling
strategies to be used in each pilot area.

For the pilot cities of Oxfordshire and Turin was designed a passenger survey for each one of them.
The questionnaires for passengers will collect both quantitative and qualitative data regarding
individual and household socio-economic characteristics, mobility tool ownership, attitudes and
perceptions towards multimodality, traditional and new mobility services. Also, for Oxfordshire was
designed two rounds of questionnaires for “before-after AV-bus freight demonstrations” and two
rounds “before and after unmanned aerial flying vehicles (UAVs) freight demonstrations”. For
Rotterdam, two round “before and after AV-bus freight demonstration” was developed. Also, State-of-
the-art experiments using serious gaming techniques were designed to capture individual’s preferences
for a residential location, mobility tool ownership, mode choice, app-based mobility usage and
spatiotemporal activity changes given new mobility services and spatial policies. The questionnaires for
the freight stakeholders in Rotterdam and Oxfordshire are also designed to collect information about
their decisions and barriers to adopting new technologies (i.e., AVs and unmanned aerial flying vehicles
(UAVs)) or services (i.e., crowd-shipping). For pilot city of Trikala, four rounds of questionnaires (two
for pharmacists and two for residents) was designed for the “before and after” unmanned aerial flying
vehicles (UAVs) freight demonstrations. Also, an online questionnaire after unmanned aerial flying
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vehicles (UAVs) freight demonstration was designed for the residents of the broader area of Trikala as
well.

The passenger and freight questionnaires were translated for each case study area in the local
language. Table 1 below presents the survey tools that are designed for each of the HARMONY
metropolitan areas. Finally, this deliverable presents the Ethics and GDPR forms that will accompany
the surveys, as well as the storage of the collected data.

Table 1: Survey tools designed for each HARMONY metropolitan area to collect primary data

Freight stakeholders - Interview questionnaires with serious games
Freight stakeholders - Interview questionnaire about the experience of AV
demonstration:
- Before the AV demonstration
- After the AV demonstration
Passenger travel survey in the County including:
- Household questionnaire (Revealed preference; RP)
- Individual questionnaire (RP) with Stated preference scenarios (SPs)
about:
0 Mobility tool ownership and usage,
0 Mode choice, and
0 Dynamic travel planning within the day
- Activity diary (RP)
Passenger survey for AV demonstration
Freight stakeholders - Interview questionnaire about the experience of AV
demonstration:
- Before the AV demonstration
- After the AV demonstration
Freight stakeholders: Interview questionnaire about the experience of
unmanned aerial flying vehicles (UAVs) demonstration:
- Before the AV demonstration
- After the AV demonstration
Passenger travel survey including:
- Household questionnaire (Revealed preference; RP)
- Individual questionnaire (RP) with SPs about:
Turin (IT) 0 Mobility tool ownership and usage,
0 Mode choice, and
0 Dynamic travel planning within the day
- Activity diary (RP)
- Interview questionnaires for pharmacists and residents (paper-based)
before demonstration
Trikala (GR) - Interview questionnaires for pharmacists and residents (paper-based)
after demonstration
Online questionnaire for the wider population of Trikala with SPs

Rotterdam
(NL)

Oxfordshire
(UK)
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1.3. Document Structure
This document is comprised of the following chapters:

Chapter 1 provides an introduction to the project and the objective of this deliverable

Chapter 2 provides an overview of the Passenger survey of all pilot cities that will take part on this
survey. It presents the MOBYapp which will be used to collect all the necessary data and all
guestionnaires that have been designed including stated preference experiments and the sampling
strategy

Chapter 3 presents all the surveys tools that have been developed for the pilot city of Turin

Chapter 4 includes all the surveys tools that have been developed for the pilot city of Rotterdam
Chapter 5 presents all the surveys tools that have been developed for the pilot city of Oxfordshire
Chapter 6 includes all the surveys tools that have been developed for the pilot city of Trikala

Chapter 7 explains the Ethical aspects of exchanging, archiving and preservation of data and provides
the informed Consent

Chapter 8 concludes the document

Chapter 9 provides the Bibliography that was used to write this report
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2. Passenger travel demand surveys (Oxfordshire
and Turin)

The Tactical Passenger simulator is an independent set of models which form into a transport
demand simulator model system. The main objective of the system is to model and generate demand
for activities and travel in the study area of application. The activity-based modelling approach followed
is based on a high temporal and spatial aggregation and a strong behavioural basis. The engagement in
an activity is formed through the dynamic interaction of household needs, tasks and constraints. While
there is an increasing adoption of activity-based models by US metropolitan planning organizations,
their application in Europe is still relatively limited. One of the main challenges behind the development
of a fully agent-based model is the disaggregated data required at the level of households and
individuals, which are hard and costly to collect.

In this context, the purpose of the passenger survey is to collect quantitative and qualitative data
concerning individual and household socio-economic characteristics, mobility tool ownership, attitudes
and perceptions towards mobility-related issues (e.g., multimodality, usage of traditional and new
mobility services) and dynamic demand factors. These data are specifically required to,

i) Generate the synthetic population of the simulated agents with their corresponding attributes
at the Strategic level,

ii) Enhance the synthetic population with additional variables on long-term household and
individual choices that are required in the activity-based model (e.g., vehicle and subscription
ownership, remote working)

iii) Develop core models for the activity and travel patterns generation at the Tactical level (e.g.,
mode choice)

iv) Design the within-day re-evaluation and day-to-day learning modules, which capture the
inherent dynamicity and evolution of habitual activity schedules, in presence of travel time
variation and unexpected events, at the Operational level.

This chapter presents the MOBYapp, which is used to collect all necessary data for passenger travel
demand surveys. Also, sampling strategy and methodology for the passenger survey for each pilot city:
Turin and Oxfordshire and the respective questionnaires that includes revealed preference and
attitudinal questions, as well as stated preference experiments. The stated preference data collected
in Oxfordshire and Turin will allow for capturing the uncertainty brought forth by emerging mobility
services (e.g., MaaS) and novel transport modes (e.g., AVs) in the decision-making process. This type of
data is essential as their application in the real world is still fairly limited, thus individuals do not have
perfect knowledge about the attributes of future choice alternatives.

2.1.The tool: MOBYapp

This Section provides information about the MOBYapp, which will be used as an activity diary and
will also host the questionnaires and SPs for Turin and Oxfordshire, presented in Section 2.2.1. Also, in
this Section (2.1.), we provide the link and the instructions for downloading the MOBYapp in the user's
smartphone. The link provided redirects users to Google Play or the Apple Store, depending on the
user's smartphone. The MOBYapp is uploaded by MOBY X. The application is developed in Apache
Cordova (with vue.js as the frontend framework) so as to target multiple platforms with one code base.
It uses the Cordova-background-geolocation-It plugin for location-tracking and RESTful web services as
the backend infrastructure (server-side) for user authentication and posting the collected data. The
backend system is implemented with Node.js framework.
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2.1.1.Introduction

The MOBYapp system is an automated survey system and platform developed by MOBY X Software
to collect detailed multi-day data on travel and activity patterns for use in urban and transportation
planning, modelling and analysis. The system has undergone rigorous testing and refinement and
represents the state-of-the-art in GPS-based travel survey systems. The MOBYapp survey system
consists of three key technology components (Figure 1):

e The smartphone app (Android and iOS) that collects raw data, such as GPS, GSM, Wi-Fi and
accelerometer;

e The server that stores the collected data as well as contextual databases, and processes it using
machine learning algorithms to detect trips and stops and infer activities;

e The web interface that enables users to interact with and verify their processed data via an
Activity Diary. The web interface also provides a survey management system to those who
organise the survey to supervise the progress of the survey and check key statistics of the
collected data via infographics.

Smartphone app Server and WebiUser Interfaces
[mobile device) Databasa
oLl

Processad

Tracking Data Tceheity Din ry
-
'\r_ Survey
Tn:.;:ﬁ:r?ma Management
i System
baching
Laaming

Figure 1: The MOBYapp architecture

The application is developed in Apache Cordova? (with vue.js as the frontend framework) so as to
target multiple platforms with one code base. It uses the Cordova-background-geolocation-2It plugin for
location-tracking and RESTful web services as the backend infrastructure (server-side) for user
authentication and posting the collected data. The backend system is implemented with Node.js
framework.

After the successful installation of the application, the app starts to track the users’ location for the
designated period. The user can stop the tracking at any time. The MOBYapp allows users to track their
daily trips and their route. At regular time intervals, the user is advised to validate their trips. The
tracking application and validation will be tested in both pilot areas by members of the consortium.

The application uses the GPS to get location and the accelerometer or gyroscope to detect whether
the device is moving, or it is stationary. When the device is detected to be moving, the app will
automatically start recording locations. When the device returns to still mode and is detected as
stationary for a certain period, all recorded data is posted to a remote web service. The data posted is

L https://cordova.apache.org/
2 https://github.com/transistorsoft/cordova-background-geolocation-It
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a collection of objects with the following attributes: timestamp, coordinates, speed, mode of transport
(still / on foot/ in vehicle) and accuracy estimation (Probability/belief of transport mode).

2.1.2.Registration

Study participants will be first asked to register to the app (Figure 2(a)) providing their username,
email and their password in order to proceed with the registration (Figure 2(c)). Also, individuals have
to enter their gender and age to complete their personal information. The registration is necessary to
be able for the user to participate in the survey.

SLEp

Profile info

3l dala

Hi! Thank you
for your participation
in our survey!

Feagetillinsome pa

(a) (b)

Figure 2: Registration process

Once they register, they have to choose which is the pilot city they live in (Figure 2(a)). Given their
residential location they will be assigned to a specific survey. The option of “Learn more about the
survey” includes the link for the privacy policy and FAQ. The data that will be collected, will be GPS
locked in the city/area, in which the survey will take place. Also, the selection of one of the pilot areas
during the registration determines the exact questionnaires users will be presented with in the later
stages of the survey. Once users complete the registration, they are sent an e-mail with confirmation
of their username and password to be used when logging into the mobile application.

2.1.3.User centre

Once the individuals have registered, they are instructed to log in to the MOBYapp User Centre.
The User Centre is a web-based platform, including a homepage which guides participants through the
stages. The homepage of the User Centre gives an overview of the steps which need to be completed
by the participant, namely:

1. Step 1: Download MOBYapp;
2. Step 2: Register;
3. Step 3: Complete the questionnaire; and
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4. 7-day activity diary.

All steps of the passenger survey are shown below (Figure 3):

= Downleadthe = Verdyyour  « mmwerto - Welyyor - Saswerts 7 Yerfyymwr o Aosmertn = Verdpyour
apalication daiby trige by =il iy oo daily trips by féizda Choics daly trigs by ‘Wahin-dey e deiby ripe by
= Craghzan the erad of the SATDRRiE 5F tha anid ol tha o the e=d of the evalugiion 59 the and ol t2e
aocoun day i Varlyyoie da = Werily i day [redimesches wia day
Answtr bo RP dally Irips by daiky Brign by wizhi link])
LR EN T the end of the thae anid of thae s Wiy g
= [nger persanal a3 day daehy irips by
imdormation the =nd of the
= Erabie aciety day
trRaking
(arer] ddiarg]
B Wiy
i by vk by
tha and of the
doy

Figure 3:Timeline of data collection process

2.1.4.Interface of MOBYapp
2.1.4.1. Installation and setup

Once the MOBYapp is downloaded from Google Play or the Apple Store, users will access the app
in their mobile phones by clicking on the MOBYapp icon. In the settings page, users can choose between
English and Italian. They can also select when their data should be uploaded (upload only when Wi-Fi
is available or use smartphone’s data to upload them).

The user has to permit access to the app for the following:

e Location: needs to be ON while tracking trips;

e Notifications: needs to be allowed, in order the app to remind the users that they need to
validate their daily trips at the end of the day;

e Cellular Data: needs to be ON, so that the app could acquire and display trip information. It is
not necessary for trip tracking.

2.1.4.2. Using the MOBYapp

Opening the app for first time, a login screen is presented (Figure 4), for a user that has not logged
in. Once the user is logged in, he/she sees the Home screen. There, the user is prompted to complete
his/her profile by providing some mobility-related information. The user can also see notifications
regarding the status of his/her participation in the survey (Figure 4). In login screen, the user will be
able to login or request the password in case he/she forgot it.

i vl
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Figure 4: Login and complete your profile

In Home screen the user is prompted to complete his/her profile by providing some mobility-
related information. In My Profile section of the app, the user can add more information that will assist
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Figure 5: My Profile
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the algorithms to better classify and characterize the trips. These are divided to My Places, with the
most frequently visited places and My Mobility where the user can add the most frequently used
transport modes (Figure 5).

The user by the end of the day, has to verify his/her trips which can be seen in the calendar (Figure
6(a)). All activities are automatically generated by the MOBYapp application system and need to be
validated by the users at the end of the day (Figure 6(b)). The validation includes:

e |ocation, and if they need to change it, they can enter an address or drag and drop to the
desired location in the map;

Arrival date and time;

Transport mode used;

Number of people accompanying them during the trip to the activity;
Type of activity performed;

e Departure date and time.

The user can only view (not edit) previously verified trips. By clicking on a calendar date, sees the
relevant page (verified trip or pending trip). The details of each logged day can be shown in a list or on
amap. The user can also open a map to see a visualization of all his/her trips. On this map the user can
move markers and display the address if he/she clicks on them (Figure 6(c)). Verified trips cannot be
edited.

o oo [R] parwibng verly
Tia v [5] pamtieg i 14 amlty. L e A Vo Ve [ 5 panding trigm 1 e i b

Trips

Trips

u\rc) Ur'\hn?m\ Pace(C) o i " _"_ 9
et . 9 o S
b dwv - @Rw-de @ T
S (.
® ’ a - 0 Home

(a) (b) (c)

Figure 6: Calendar and verified trips

All trips pending verification, are grouped based on their date and the user can select which day
he/she wants to verify (Figure 7(a)). Once the user selects a date, she/he can see all trips detected by
the system (Figure 7(b)). If some places/stops are missing, then the user can add them. Verified
activities and travels are indicated with an icon and different color. All unknown places or transport
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modes are shown as question marks. In order to edit the details of an activity or travel and verify it, the
user must edit it, by pressing the pencil icon (Figure 7(c)). Verified activities and travels are indicated
with some icon or color (Figure 7(b)).
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0 Home

(a) (b) (c)
Figure 7: Pending trips

Also, the user pressing the add place button (Figure 7(b)), can add activities and moves that the app’s
algorithm did not manage to track (Figure 8).
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Figure 8: Add place or mode
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Users are able to report issues related to their trip or their
experiences with MOBYapp via the Report Issue feature (Figure °

9). In this feature users will be able to provide the following issue
information: Report Issue

e Subject / Category — selected from a list:

Traffic jam

Car accident

Service out of order

Technician problems with the vehicle
Problems with road network
Problems due to weather
Cancelations

Problem with real-time information

» ' v '
AR L L R R )

A Car nccident v

* Kitisias str. (1o Athens) /

O OO0OO0OO0OOoOOoOOo

e |ocation (optional). It can be inserted as a google maps
address or place or just retrieve the coordinates from
current user location.

e |ssue description (free text, optional) ™ Gond )

e Use the Camera to take a picture (optional); and/or

e Use a picture from the picture gallery (optional). co o 0
o Y (s

Figure 9: Report an issue

Users are also able to see statistics
related to their trips or their experience
under the Score screen (Figure 10):
o Trips (per selected period)
e Total distance (per selected
period)
e Distance covered per mode (per
selected period)
e Total travel time (per selected
period)
e Travel time per mode (per
selected period)
e (CO2 emissions & CO2 emissions
avoided (per selected period)
e Percentage of goal completed
(verified trips / survey goal)

%2

1232.05

142

1232.65 i

1232.65 e

16.47 ievic 1

4.7 swric uns

Figure 10: My score
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2.2.Passenger survey for Oxfordshire and Turin (Revealed Preferences)

2.2.1.Household Questionnaires for Oxfordshire and Turin

The questionnaire for passengers, for Turin and Oxfordshire (see Appendices 10.1 & 10.2), consists
of three Sections. Section 1 gathers information about people's socio-economic characteristics which
can be used to understand the background of the sample better. It includes questions about age,
gender, employment, education, household composition, income. Section 2 collects information about
their travel behaviour and examines private vehicle ownership, public transport usage, etc. It includes
guestions about driving licenses, car/scooter/bicycle ownership, public transport pass ownership and
the usage of them. Section 3 includes questions regarding the difficulties that people with disabilities
face when they travel and the use of mobility related applications. It also includes attitudinal questions
towards automation and COVID19, as well as for other health issues and data privacy concerns.

All the information that will be provided, will be aggregated, handled anonymously and used only for
research purposes.

The objective of HARMONY for Turin and Oxfordshire is to apply the Strategic and Tactical simulators
of the HARMONY Model Suite. A Passenger travel survey will take place in the metropolitan areas of
Oxfordshire and Turin. This survey will consist of:
- Household questionnaire (Revealed preference; RP)
- Individual questionnaire (RP) with SPs-based on the satellite about:
0 Mobility tool ownership and usage,
0 Residential location choice,
0 Teleworking / Flexible working,
0 Mode choice, and
0 Dynamic travel planning within the day
- Activity diary (RP) (the input will be through Moby app)

All questionnaires can be found in Appendices 10.1 & 10.2.

2.3.Stated Preference experiments

2.3.1.Residential location choice experiments

An additional important model in the long-term choices setting is the residential location model.
To explore future residential locations, re-location and dwelling type changes, we develop an SP that
accompanies the remote work SP; given that recent studies correlate the work setting and the
residential location choice. The residential location SP is presented to the same users responding to the
remote work SP in a sequential way. The most popular work setting choice is used as a base and
respondents are asked to consider residential choices in the newly stated remote work settings. This
sub-survey is accompanied by an RP section which registers current home location, neighbourhood
type, size, monthly rent (or purchase price), age of building, accessibility to local services and other
residential specific variables that are not included in the introductory socio-demographic variables
survey.
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Table 2: Residential choice SP design

Attribute Levels
Neigh rh t .
eighbourhood type e Urban or city center
e Suburban
e Rural
Monthly rent (or purchase price) e Lower than current
e Same as current
e +10% of current
e +20% of current
e +50% of current
Dwelling type . Flat
e Detached house
A fh
ge ot house e (-5years
e 6-10vyears
e 11-15vyears
e Older than 15 years
Relative size to current house
e Smaller
e About the same size
e +1room
e +2rooms
e +3 0r more rooms
Local services .
e No shops or services
e Basic shops and services
e Basic plus specialty shops and services
Travel time to work (or other PA) e 15 minutes
e 25 minutes
e 40 minutes
e More than an hour
Availability of reliable AV or
o Yes
shared AV vehicle or service
e No
Theim iis setuhied hrakng Irem B Eofopean ":':.::I:'I I
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Figure 11: Residential choice dummy SP screenshot

2.3.2.Teleworking/Flexible Work SP

We focus on exploring the factors affecting the choice (and the extent to which this is an actual
choice) to work or study remotely for two main reasons: The first one has to do with the remote work
trend being especially relevant in the COVID-19 era to the extent that it is included frequently as an
active response measure (usually as a percentage of workers or horizontally for education) and is likely
to remain as an option for future scenarios regardless of the pandemic’s course. The second reason has
to do with the lack of census data capturing this drastic, recent change in remote work percentages
and patterns. The lack of such data will affect the synthetic population aggregate totals and will not
result in an accurate prediction of the BAU scenario.

For these two reasons we regard the remote work model as an important model of the long-term agent
decisions model framework. The dependent variable includes various categories of remote work
ranging from essentially in-person work to temporarily remote to fully remote (with distinction towards
synchronous or asynchronous work). The model structure is planned to be a multinomial logit model
and independent variables will include personal characteristics such as work sector, occupation,
income, level of education, age, technological dependency of work, high speed internet availability,
availability of laptops/tablets at household (considering also household member number). It should be
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noted that this is a long-term choice model which will result in a higher-level agent segmentation to
remote workers (or students), which will change only in future scenario runs. For predicted,
intermediate levels of remote work (such as partially remote or running work shifts) following models
(daily agent scheduling) will predict the actual day-to-day decisions regarding whether the agent works
from home or travels to work.

To explore the correlation of various socio-demographic and work-related variables with remote work
availability and preferences we design a special remote work and residential choice survey which will
be distributed to a subset of the total sample. The survey begins by exploring working arraignments
such as work setting (remote, partially remote, flexible, fully office or out-of-home), work flexibility,
work sector, wage, special work arrangements and workplace perks and is accompanied by a series of
guestions exploring the effect of COVID-19 measures in the work settings. Additionally, we ask the
respondents to fill-in whether a potential decision to work remotely is mostly their own, it is decided
on a higher management level or it is dictated by outside regulatory forces such as the government or
other regulatory agencies.

To deepen the available data from RP, we design a stated-preference survey which collects data on
long-term decisions of working remotely, work flexibility (to the extent that these two decisions are
made by the respondent and not by the employer or other decision-maker) and also includes additional
variables and attributes such as residential location and effect of presence of novel transport modes
such as autonomous vehicles.

Table 3: Remote work choice SP design

Attribute Levels Specific to (AS)
Work setting

e Fully remote

e Mostly remote (1 or 2 days per
week at the office)

e Split evenly between remote and
office

e Mostly office (1 or 2 days per
week remotely

e Mostly office

W djust t
age adjustmen e -10% of current wage

e -5% of current wage

e Wage is the same

e +5% of current wage
e +10% of current wage

Access to utilities and tools . . All options excluding fully
e Restricted access to required

required for work tools from home office

e Partial access to required tools

from home
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e Full access to required tools from
home

Amenities available at the . N . All options excluding fully
. e Leisure - socializing activities
office remote

e Gym/Fitness equipment
e Restarea
e Food/Beverages

Work schedule e Fixed

e Partially flexible
o Fully flexible

The remote work model which will be developed is accompanied by a work flexibility model which is
useful to predict spatial and temporal flexibility of work and to feed downstream models regarding
agent schedules and activity scheduling. Both these models require specific questions included in the
RP part of the survey, which explore the working situation of respondents, the effect that the pandemic
had on their remote work patterns and insight for future scenarios.

Option 1 Option 2 Optlon 3 Option 4 Option 5
Winrk boacation Fully Wostly Splivevernly Muostly Fully office
remore remole {3-4 m2bwaen office [1-2
'.'HI!."S mer bome and Ty Er
winek] nffice W
remately)
Wapge 58 of + 107 af 0% of Wo change +5% of
adjustment current current Lurrent 1 Wage currant
wage wiage Wage Wiage
BCCEE LD Partial Fiall aceess Restricted Partial
ulities and AcCess [ L0 e ACCESS T ACCEEs TO
Tl redired resquisred teds from feguired fEgLUined
Tor worlk oals from hame taods from tools from
home tme b
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Figure 12: Dummy screenshot of remote work SP
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2.3.3. Mobility tool ownership experiments
2.3.3.1. Background and motivation

Rapid technological development has boosted the emergence of many different new mobility
services and novel concepts in the transport field. For example, shared mobility services like car-sharing
and ride-sharing are expected to reduce vehicle ownership and car usage; and highly autonomous
vehicles are believed to be able to free drivers'/passengers' hands from behind the wheels. More
recently, the concept of Mobility-as-a-Service (MaaS; Kamargianni et al., 2018) has obtained substantial
research interest which facilitates multi-modal passenger travel and highlights the trend of shifting
from "vehicle ownership" to "vehicle usership". However, since some mobility services are still in their
early stage in the market or even still under development, it is not feasible to collect all the necessary
revealed preference and behavioural data from the real-world market. Therefore, we will make use of
stated preference survey to interpret people's preferences towards various characteristics of different
new mobility tools and explain their choice behaviour.

2.3.3.2. Framework of the mobility tool ownership stated preference experiments

Figure 13 shows the general framework of this SP survey proposed for Turin and Oxfordshire
demonstration at this initial stage. The stated preference (SP) survey will be made up of three parts:
stated intention questions, stated choice experiment 1, and stated choice experiment 2.

It needs to be noted that a revealed preference (RP) survey will be presented prior to the SP survey.
Part of the information revealed in the RP part will be used to feed into the subsequent SP survey, for
example current household vehicle holdings and number of licenced drivers in the household.
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2.3.3.3. Part I: Stated intention

Survey participants will first be asked what they intend to do with their current vehicle ownership
status. This provides information about people's current plan with respect to changing vehicle
ownership status in the real world. For example, participants who own vehicles can indicate whether
they are planning to:

e remain the current vehicle ownership status

acquire a new vehicle while retaining the currently owned vehicle
replace the currently owned vehicle with a new vehicle

e dispose the currently owned vehicle and not acquire any new vehicles

Moreover, those who have purchase plans will need to indicate what kind of vehicle (in terms of, for
example, car body style, energy type) they intend to purchase or are interested in.

2.3.3.4. Part Il & Ill: Stated choice (SC) experiments

Stated choice experiment is a useful SP approach to understand preferences and behaviour that
are difficult to be observed in real world. In a typical SC experiment, a series of imaginary situations will
be built up where survey participants need to select their most preferred option among several
different options in each imaginary situation. That is, instead of directly asking respondents about their
preferences, we will identify driving factors and interpret preferences through choices made in SC tasks.
This data will be later examined through discrete choice models - a powerful toolbox of econometric
analysis.

For the Oxfordshire and Turin demonstration, we plan to conduct two SC experiments on selected
participants. Both experiments will be created through specialised design methods (such as orthogonal
design, D-efficient design), each presenting participant with several hypothetical choice scenarios. In
order to avoid heavy cognitive burden on respondents, we plan to incorporate 4-6 choice scenarios for
each SC experiment and will keep the number of scenarios the same between experiments.

1) Stated choice (SC) experiment 1

The first SC experiment will focus on vehicle ownership decisions. Each scenario will be formed by
two future cars together with - if a respondent owning any vehicle at the moment - a reference car
alternative. Then respondents will need to indicate the actions they want to take in each scenario. For
instance, respondents are at liberty to select more than one preferred action in each scenario, which
may include:

e keep the current vehicle ownership status (exclusive option and should not be selected jointly

with the remaining actions)

e acquire future car A

e acquire future car B

e dispose the currently owned car (excluded if the respondent does not own any vehicle in the

household)

A set of attributes will be used to delineate each car alternative, for example fuel type, driving
range, vehicle type, age of vehicle, fuel cost, purchase cost and selling cost. The values that each
attribute take for a specific car option will vary across tasks, such that different scenarios are presented
where people's choice behaviour will be recorded. The reference alternative, if included, will be profiled
based on the characteristics of the vehicle currently owned by the household.

This experiment is expected to identify the determinants of vehicle ownership choices and
evaluate people's sensitivities towards and trade-offs between these determinants. This SP data can
also be jointly modelled with the RP data for vehicle ownership forecast. Besides, helpful insights can
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be drawn from this data in terms of understanding respondents' tendency in shifting towards new
energy vehicles.

2) Stated choice (SC) experiment 2

After completing the first SC experiment, respondents will be faced with a second SC experiment,
with emphasis on the decisions for mobility service subscription. This SC experiment is driven by the
prospect that new mobility services can potentially substitute or complement a self-owned vehicle,
especially in the presence of a well-round MaaS system. Hence, it is crucial to extend beyond
conventional vehicle ownership and to explore people's preferences towards various mobility tools -
including those traditional ones like private cars and public transport passes as well as those novel ones
such as (autonomous) car-sharing, bike-sharing and air taxi (i.e., passenger unmanned aerial flying
vehicles (UAVs)) in the upcoming new context.

The main idea of this SC experiment is to create a set of hypothetical scenarios where respondents
in each scenario make choices among several pre-defined Maa$S packages, pay-as-you-go Maas service
and private vehicles. It can be computationally burdensome to directly generate a single SC design with
too many alternatives and attributes. Hence, we propose to combine two separate SC designs which is
briefed as follows.

Specifically, a SC design on MaasS services (i.e., without car ownership options) will be generated,
such that respondents can select their preferred MaaS services in each hypothetical scenario. As
indicated in the figure, the Maa$S SC scenarios can be created through pivot D-efficient design to frame
the hypothetical choice scenarios around the actual travel frequencies revealed by the participant in
the RP section. For example, for someone who barely uses PT, the PT component in MaaS packages
would be kept at a low level. This would help in making the choice tasks relatively more realistic. The
availability of a specific mode and the usage amount of each available mode in a Maa$S package will vary
across scenarios, making it possible for us to understand the preferences towards different modes
provided by MaaS. Respondents can select among:

e subscribing to MaaS package A (which only covers public transport and micro-mobility)

e subscribing to MaaS package B (which is a full package including not only public transport and
micro-mobility but also ride-sharing and car-sharing, though car-sharing needs to be excluded
for those without valid driving licences)

e pay-as-you-go MaasS service (which is not pre-defined but requires respondents to build their
own Maas$ package if selected)

e optout

Each MaasS choice scenario is paired with one of the hypothetical vehicle ownership scenarios that
the respondent has seen in the first SC experiment. Respondents in this case will be required to make
a joint decision based on all options on the table. For example, one can subscribe to Maa$S package and
dispose his/her currently owned vehicle in the meantime. By doing so, we will be able to see whether
people's vehicle ownership choices are consistent between the first and second SC experiments or
affected by the presence of MaaS services. This is expected to enable the examination on how people
would make trade-offs between different types of mobility tools and the amount of usage of each
mobility tool.
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2.3.4.Mode choice
2.3.4.1. Introduction

This section presents the stated choice experiments for mode choice, which focuses on including
both traditional travel modes and innovative, novel transport modes and mobility services which may
be available at future horizons in HARMONY study areas. Given that one of the main axes of HARMONY
analysis, modelling and simulation focuses on providing potential demand for new mobility services
and transport modes (such as Maa$S and AVs) we choose to design experiments which include such
modes. One of the advantages of SP experiments is that using SPs we are able to capture preferences
and model demand for services and products not available at the market at present.

The mode choice SP experiment is dependent on specific RP data that will be derived from the
MOBYapp and questionnaires presented to the respondent previously. More specifically, the SP
experiment has the following prerequisites:

From RP data (MobyX activity diaries) we extrude for each individual:

e Main activities detected [Work, School, Leisure, Care, Shopping, etc.)

e Average distance per main activity [kms]

e Average travel time per main activity [mins]

These variables are prerequisites in the sense that levels, choice set, and specific data flow of the
experiment are dependent on them. For example, we present tasks to each respondent based on the
main activity (Work, School, etc.) they indicate.

2.3.4.2. Survey design

The mode choice SP experiment will be presented to the respondents after we have obtained
access to specific RP variables. The first page is an introductory page where two main section are
presented: Information about new travel modes and mobility services and a description of the levels of
automation for the purposes of coherent identification of AVs capabilities and restrictions. The
information paragraphs about the new modes are presented in the constructed survey link
(accompanying the deliverable) and the levels of automation will be presented in a way similar to Figure
14 (SAE automation levels). It should be noted that our experiment contains levels 3 to 5 in order to
explore demand for advanced AVs, given that we are investigating a future horizon with advanced-level
AVs available.
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Figure 14: SAE Automation Levels, Source: NHTSA, Automated Driving Systems 2.0: A Vision for Safety

After the introductory page the survey design proceeds with a backend calculation of specific RP
provided variables in order to generate respondent specific SPs. The main generation process
parameters are presented below:
1. One or two tasks per main activity (total of 6-8 tasks)
Call from the database (RP data) the following key variables for each respondent:
a. average distance (Distance) and
b. average travel time (BasePrice)
Set the average travel time as base value for attribute levels
Set the average distance as base value (1 € / 15kms) for travel cost (DistanceBasedPrice)
Pace bike= 15km/h
6. Pace walk= 5km/h
After the key variable generation process, we proceed with the following SP design (Table 4). The SP
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design is orthogonal (without dominant alternatives).
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Table 4: Mode choice stated preference experiment

Shared Vehicle |Private Vehicle |Bike Walking PT Ride-hailing
Base price x|Distance*Pa Distance*Pa Base price x|Base price X
(0.5-1.5) ceBike Xcewalk (0.7_(0.5—1.5) (0.5-1.5)
(0.7-1.2) 1.2) (always

Travel larger than

time (in[Base price x TT of]

vehicle) [(0.5-1.5) motorized)

Waiting |0 minutes;5[0 minutes;5 0 minutes;5[0 minutes;5

time /Iminutes;10 minutes;10 minutes;10 minutes;10

parking |minutes; morelminutes; more minutes; more|minutes; more)

time than 10 minutes|than 10 minutes|O 0 than 10 minutes|than 10 minutes

Travel  |DistanceBasedB|DistanceBasedB DistanceBasedB|DistanceBasedB

cost (perfasePrice x (0.5-asePrice x (0.5- asePrice x (0.5-fasePrice x (0.5-

trip) 1.5) 1.5) 0€ 0€ -1.5) -1.5)

Self- Level 3; Level 4;|Level 3; Level 4;

driving  [Level 3; Level 4;|Level 3; Level 4; Level 5 Level 5

capability[Level 5 Level 5 - -

Environm 1;2 or 3 trees [1;2 or 3 trees

ental

impact® [1;2 or 3trees |1 or 2 trees 4 trees 4 trees

Unknown

co

travellers[Yes No No No Yes Yes

3 Signifies environmental impact in the following way: 1 tree least sustainable - more emissions (could include
petrol and diesel cars or low occupancy; 2 trees less sustainable (electric or hybrid private cars with higher
occupancy or traditional PT or shared modes); 3 trees more sustainable motorized modes (modern electric PT
vehicles with higher occupancy) and 4 no emission modes: walking and cycling
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Empty, 50%,

Co- 0;1;2;3;4;5+ [to crowded [ to be|1;2;3;4 [to be
travellers [be shown shown shown

¥ graphically] - - - graphically] graphically]
Type  of|shuttle bus; car- Metro; bus;|Taxi; uber;
service [sharing tram flying

A special case for the mode choice experiment includes respondents who have stated in the mobility
tool ownership SP that they would purchase a Maa$ plan of any kind.

In these cases, the mode choice SP is adjusted to include a section of multimodal options as per the
Figure 15 below:

Your purchased MaaS plan:

* 1 month of PT

* 5RH trips

* 3 hours of car-sharing

* 1 month of bike-sharing access
Total cost of plan: 150€

Consider a trip from [Home] to [PA], where you may use any mode or combination of modes from your Maa$ plan

Please select (or rank) from the list below:
1. PT: 50 minutes

RH: 40 minutes

CS: 45 minutes

BS: 120 minutes

PT+RH: 45 minutes

PT+CS: 40 minutes

PT+BS: 70 minutes

PT+CS+BS: 60 minutes

. CS+BS: 70 minutes

10. RH+BS: 70 minutes

11. None of the above

The selected mobility service unit will be removed from your Maas plan after the trip

CENOU A WN

Given the above choice what would be your desired departure time : __:

Figure 15: Section of multimodal options from Mode Choice SP

Combination of modes is generated based on the available mobility services that are purchased in the
plan, as stated in the mobility tool ownership SP. In the case that respondent vary between respondents
and no consistent plan is clearly selected the SP will present the most popular plan. Travel times are
indicative and will be pivoted based on travel times received in the RP section (by MOBYapp tracking).

Octupancy L™
The figure represents how acowded \ 4
the bus or the tram wil be when ‘ ? *r*
anmiving at the 109 of station ",)\‘
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Additionally, one of the two SP tasks includes information regarding the available budget of mobility
services and the hypothetical time from plan purchase as per the Figure 16 below:

Your purchased MaaS plan: Current availability of services:

* 1 month of PT * 1 month of PT

* 5RH trips * 2 RH trips

* 3 hours of car-sharing * 1 hours of car-sharing

* 1 month of bike-sharing access ¢ 1 month of bike-sharing access
Total cost of plan: 150€ * 4 days left in the plan duration

Consider a trip from [Home] to [PA], where you may use any mode or combination of modes from your Maa$ plan

Please select (or rank) from the list below:
1. PT: 50 minutes

RH: 40 minutes

CS: 45 minutes

BS: 120 minutes

PT+RH: 45 minutes

PT+CS: 40 minutes

PT+BS: 70 minutes

PT+CS+BS: 60 minutes

CS+BS: 70 minutes

10 RH+BS: 70 minutes

11. None of the above

The selected mobility service unit will be removed from your Maas plan after the trip

NV A WN

Given the above choice what would be your desired departure time : __:

Figure 16: SP regarding the available budget of mobility services and the hypothetical time from plan purchase

The second task focuses on exploring the decision-making process regarding the multimodal
option and the choice of combinations of available services in the context of available budget to
understand the effect of service availability in the mode choice process of agents subscribing to a Maa$
plan. This is an important behavioural aspect which may lead to alternative specifications of the
scheduler system in the tactical level, especially if we decide to explore day-to-day variations in the
monthly setting: an agent may behave differently when the available “budget” of mobility services
purchased is running out or avoid a specific mode if the running plan has run out of such services (e.g.,
an agent may not choose a ride hailing trip after she runs out of such trips).

To provide context into the modelling phase of mode choice, Figure 17 presents the overall logic flow
between the different models regarding the agent’s choice of Maa$S plan in the long-term decision
context (as indicated in the mobility tool ownership SP & model).
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Figure 17: Overall logic flow between the different models
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2.3.5.Dynamic demand shift
2.3.5.1. Background and motivation

The system conditions of transportation are dynamic by nature, leading to continuous changes in
travel behaviour and mobility needs. People’s decisions are affected both by exogenous variable
changes, as well as state-dependence and shifts in their sensitivity to attributes over time. Within the
HARMONY MS, the within-day re-evaluation module aims to model the inherent dynamics of within-
day choices due to scheduling restrictions imposed by unforeseen events and exogenous variables.
(short-term). The day-to-day learning module captures the day-to-day evolution of the agent plans
based on the feedback provided from the supply simulator. (long-term). Research on such dynamics
and travel behaviour change is fairly limited and this is logical considering the data requirements. Panel
data are in most cases necessary, which are difficult and costly to collect. (Timmermans et. al., 2014).

A web-based stated adaptation experiment was selected as the appropriate approach for collecting the
data required to develop the dynamic demand shift models. Stated adaptation experiments are defined
as a class of experiments in which respondents indicate their responses to a hypothetical scenario,
expressing the likelihood of behavioural change (Bellemans et al., 2009). Therefore, the interest is on
reactive behaviour and probability of adaptation over specific conditions or constraints. This data
collection method was efficiently applied in the development of ALBATROSS to predict adjustment
strategies in response to pricing scenarios (Arentze et al., 2004).

2.3.5.2. Experiment scope and structure

In the presence of live information (e.g., smartphones, radio), we often adapt our habitual
schedule to account for delays within the network, as a result of disruptive events (congestion,
roadworks, weather conditions etc.). The scope of the stated adaptation experiment is to understand
travellers’ re-evaluation preferences and how previous experience affects long-term perceptions on
future travel times. The sociodemographic characteristics are first collected in the RP section of the
survey for all participants. In the landing page, the participants are then informed about the experiment
structure as follows,

‘You will be presented with a series of hypothetical days with variating travel times for 2 core activities
of your habitual schedule. You will then be asked to re-evaluate your original choices in different
situations. In the first set of scenarios, live information will be provided during your previous activity. In
the second set, this information will be acquired while you have just started your trip en-route. Consider
how you would realistically react in each case. Please keep in mind the following points for your
responses:

1. Variation in travel times is random and does not follow a specific pattern.

2. The following hypothetical scenarios happen in consecutive days. If this is not a daily activity,
assume consecutive occurrences of your planned activity.

3. Live information refers to any source of information about the expected travel time for your
trip on the specific day. (e.g., journey planner, radio etc.)
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2.3.5.3. Travel diary tracking

An important challenge in the design of stated adaptation experiments is the realism of the
hypothetical scenarios. In our case, to increase task realism the selected trips will be defined through a
revealed preference (RP) setting. In the metropolitan areas of Oxfordshire and Turin, the MOBYapp
smartphone-based travel survey tool will capture the habitual travel patterns of the participants in the
form of travel diaries, using activity (GPS) tracking. In addition, available open APIs will be linked to the
backend of the system to improve the capabilities and visualization of the SP experiment, further
increasing the realism of the hypothetical scenarios. Due to the size and complexity of the dynamic
demand shift SP experiment, it will not be embedded within the app, but participants will be provided
with a link and redirected to the web page.

2.3.5.4. Trip mutation algorithm

The participants will be presented with scenarios based on the tracked activity diaries. Two trips
of different activity type (e.g., work, shopping, leisure) will be selected from the trip mutation algorithm
(Figure 18). The algorithm is defined by a set of heuristic rules, prioritizing high-importance trips with
less flexible time windows (work, school), that are more likely to be adapted. Each scenario will be
presented for 6 hypothetical consecutive days with variating travel times. In the first set of scenarios (6
days), the re-evaluation decision will be taken prior to the execution of the trip, in presence of live
information. In the second scenario, the re-evaluation process will be considered while en-route to the
next activity.

Trip Mutation Algorithm

Identify trips with 2 or more occurrences in the tracked activity of the participant.

1.1 If the individual is employed, select the longest commuting trip (work).
Trip 1 1.2 If the individual is a student, select the longest education trip.
1.3 If the individual is unemployed, select the longest shopping or leisure trip.

2.1 If there are children within the household, select the longest accompanying trip (e.g. school).
Trip 2 2.2 Else, select the longest present shopping or leisure trip, that was not selected under 1.3.
2.3 Else, select the longest from the remaining tracked trips.

Figure 18: Trip mutation algorithm for selection of trips from the travel diary (RP)

2.3.5.5. Part A: Within-day re-evaluation

This section aims to capture within-day event-driven re-evaluation to account for a range of events
that might cause travel time fluctuations such as road closure, congestion, weather, accidents etc. The
daily scenario is presented to the participant as follows,

Imagine that travel time fluctuations are expected in the upcoming period in your area. Your habitual
trip from activity {A} to activity {B} with mode {M}, will likely be affected. Today, prior to departure from
activity {A} / en-route to activity {B}, you acquire live information for an expected delay of X minutes in
your upcoming trip. What would you do in this situation?

Weis and Axhausen (2012) have also studied the effect of travel time variation on within-day
choices, capturing the effect on the overall schedule, rather than trip-specific adaptation, which is the
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scope of this experiment. Within HARMONY, a hierarchical process is envisioned that takes into account
the following re-evaluation strategies, i) activity rescheduling (e.g., cancellation or addition of an
activity) ii) change of departure time iii) mode shift iv) change of route. Figure 19 presents an overview
of the hierarchical structure. The questions are based on a simple multiple-choice format to make it
understandable for all participants. The alternative modes will be defined by the mode choice
experiment implemented in OXS and TUR respectively.
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Figure 19: Within-day re-evaluation SP hierarchy

2.3.5.6. Part B: Day-to-day learning

At the end of each hypothetical day, the participant responds on his updated travel time
perception, as a result of the fluctuations over the past days. There are 6 different travel time variations
(0.5x, 1x, 1.5x%, 2.0x, 2.5x, 3.0x) presented to the participant, calculated from the average expected
travel time of the specific trip (RP section). The repetitive scenarios mimic the feeling of stress and
capture the emergence of adaptation strategies and perception updates (Psarra et al., 2016). The two
main questions of the day-to-day learning section are,

i) Based on the past day(s), how long do you expect your trip to be today?’
i) Would you consider a long-term adjustment of your schedule?’

These questions are targeted towards capturing the interpersonal and intertemporal
heterogeneity which is prominent in many aspects of the day-to-day learning process. For example,
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some participants are expected to update their perceptions more frequently than others that integrate
information rarely.

Furthermore, taking into consideration ordering effects is crucial for the efficient design of this
day-to-day learning experiment. For instance, extreme values might influence future decisions more if
presented in the first days of the experiment, rather than the latter ones. In order to investigate this
effect -while considering sample size limitations-1 out of 6 possible orders is assigned randomly to each
participant. These orders are based on the derangement of an initial sequence, which is a permutation
of the 6 elements (time variations), such that none appears in the same position (day) twice. Thus, all
travel time fluctuations (e.g., extreme delays, early arrivals) are distributed evenly over the sample and
time horizon of the experiment.

All the SPs can be found on Appendix 16.
2.4.Sampling strategy and methodology

2.4.1.Sampling Methodology

In the past decade, there are great advancements in the state of the art in travel behaviour
research like the stronger conceptualization of activity-based approaches to travel demand forecasting
(Bowman and Ben-Akiva, 2001; Goulias et al, 2011, Polydoropoulou et al., 2013). This advancement
provides a theoretical framework of everyday life of the residents and includes theoretical strengths
such as the use of an activity agenda to connect individuals’ trips having a strong correlation between
the choices made for each trip with the choices for other trips, a person’s daily agenda is function of
other persons’ daily agendas, and all these daily agendas take place in dynamically changing
environment that affects the trip choices (Polydoropoulou et al., 2013). Therefore, advanced data
collection methods are needed (Goulias et al., 2013). Specifically, the development in technology and
data fusion enable close communication to the respondents in surveys, the decrease respondent
burden, and the increase the amount and quality of information (Polydoropoulou et al., 2013). Also,
observations of residents in large metropolitan areas with focus on their daily life showed that the data
from revealed preference (RP) data and stated preference (SP) can be used to enrich behavioural
models and their simulation allows the representation of activity agendas at the level of longitude and
latitude (Polydoropoulou et al., 2013). Thus, policy questions can be answered with great flexibility.

Figure 20 are presenting an overall scheme and components of the survey design. Key innovations
regarding this survey are: a) a satellite design to collect more in-depth data about user’s daily activity
which is extending to one week; b) the incorporation with dynamic SPs to capture the travel behaviour
of the users; and c) a set of complementary survey components that provide data for more detailed
behavioural models and verification and validation.

At the very centre of Figure 20 is the MOBYapp that collects a selection of information about the socio-
economic characteristics and a seven-day activity participation to track the travel behaviour of the
participants. The sample is stratified at a transport zone level to ensure that sufficient segments of the
population are represented. Also, for this reason a strategy for minimum number of households (with
0, 1, 2 etc. number of cars) within the study area is needed for the model development that requires
spatial detail.

The data elements required are socio-economic characteristics (age, gender, education, employment,
income, driver’s license, marital status), household composition and vehicle data, travel behaviour
information and attitudes and perceptions regarding automated vehicles, COVID-19 and data privacy
concerns. The base seven-day activity-travel diary includes a complete record of each person's daily
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schedules including all locations visited, activities engaged, and all trips made. Also, it records with
whom each activity and trip were made, and activities carried out at home and at other places.

Dynamic
Day SP
(30%)

Residential Vehicle

Choice SP Ownership
(30%) MOBY app SP (50%)
travel diary —RP
Questionnaire
and attitudinal

questions

Figure 20: Data Collection Overall Scheme

Every two days, based on the satellite structure and preliminary distribution, a proportion of the pilot
participants will be asked to complete a Stated Preference scenario concerning any of the following
SPs: Residential Location Choice, Teleworking-Flexible Work, Vehicle Ownership, Mode Choice and
Dynamic Demand. The sample proportion that will participate in each satellite survey is depicted in
Figure 20; however, these proportions will be re-visited before the start of the pilots.

Residential Choice SP: To explore future residential locations, re-location and dwelling type changes,
an SP that accompanies the remote work SP has been developed; given that recent studies correlate
the work setting and the residential location choice. The residential location SP is presented to the same
users responding to the remote work SP in a sequential way More details about Residential Choice SP
can be found in Section 2.3.1.

Teleworking/Flexible Work SP: We focus on exploring the factors affecting the choice (and the extent
to which this is an actual choice) to work or study remotely for two main reasons: The first one has to
do with the remote work trend being especially relevant in the COVID-19 era to the extent that it is
included frequently as an active response measure (usually as a percentage of workers or horizontally
for education) and is likely to remain as an option for future scenarios regardless of the pandemic’s
course. The second reason has to do with the lack of census data capturing this drastic, recent change
in remote work percentages and patterns. The lack of such data will affect the synthetic population
aggregate totals and will not result in an accurate prediction of the BAU scenario. For more details
about Teleworking/Flexible Work SP see Section 2.3.2.

Vehicle ownership SP: Stated preference (SP) survey that will be made up of three parts: stated
intention questions, stated choice experiment 1, and stated choice experiment 2. First, the participants
will provide information regarding their current plan about the car ownership and what they intend to
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do in the future. The first SC experiment will focus on vehicle ownership decisions. This experiment is
expected to identify the determinants of vehicle ownership choices and evaluate people's sensitivities
towards and trade-offs between these determinants. The second SC experiment will emphasize the
decisions for mobility service subscription. The prospect drives this experiment that new mobility
services can potentially substitute or complement a self-owned vehicle, especially in the presence of a
well-round MaaS system. More details about Vehicle ownership SP can be found in Section 2.3.3.

Mode Choice SP: One-week activity and travel diary. Approximately 50% of the survey households will
be recruited to participate in an entire week diary and to complete the mode choice stated preference.
This SP will enable the creation of models that account for day-to-day variation in activity scheduling
and can capture preferences and demand for services and products that are not available at the market
at present. For more information about the Mode Choice SP see Section 2.3.4.

Dynamic Day SP: Day-to-day learning module that captures the day-to-day evolution of the agent plans
based on the feedback provided from the supply simulator. The scope of the stated adaptation
experiment is to understand travellers' re-evaluation preferences and how previous experience affects
long-term perceptions on future travel times. More details about Dynamic Day SP can be found in
Section 2.3.5.

2.4.2.Sampling Strategy

The sampling strategy that will be followed for the passenger surveys in Turin and Oxfordshire is
stratified. In stratified sampling, the population is divided into subgroups, and a random sample is taken
from each group, thus ensuring representativeness of the population of interest (every stratum is
adequately represented (Ackoff, 1953; Hamed Taherdoost, 2016).

The optimal sample size was determined based on census data acquired for each pilot city. More
specifically, the key variable that was used from census data to determine the sample was car
ownership. The most critical factors for the determination of the required sample size® and the
estimation of the population parameters are:

1. The variability, over the population, in the parameters to be measured and

2. The degree of precision required for each of the parameter estimates.

The methodology applied for calculating the sample size uses the Central Limit Theorem by
applying it to the proportion of a sample possessing a certain characteristic, in our case owning a car
(Richardson, Ampt & Meyburg, 1995). The standard error (s.e.) for the estimation of proportion p is
given by:

N — x (1—
n.pP 1-p)

s.e.(p) = N -

N: Population size of the area
n: Sample size
p: Population proportion

5 For the determination of the required sample size, we used the Central Limit Theorem. This theorem states
that estimates of the mean of the sample tend to become normally distributed as the sample size “n” increases.
This normality of the sample means applies irrespective of the distribution of the population from which the
samples are drawn provided that the sample size is of reasonable size (n>30). For small sample sizes, the
theorem still applies provided that the original population distribution is approximately bell-shaped. (Anthony
J. Richardson, 1995).
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The required sample size is obtained in a two-step calculation by:

o= PX (1-p)
© s.e.(p)?

n’: finite correction factor
Applying the finite population correction factor, the final required sample size is given by:

i
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3. Survey tools for Turin

3.1. Passenger travel demand survey

The objective of HARMONY for Turin is to apply the Strategic and Tactical simulators of the
HARMONY Model Suite. A Passenger travel survey will take place in the metropolitan area of Turin. This
survey will consist of:

- Household questionnaire (Revealed preference; RP)

- Individual questionnaire (RP) with SPs-based on the satellite about:

0 Mobility tool ownership and usage,
0 Residential location choice,
0 Teleworking / Flexible working,
0 Mode choice, and
0 Dynamic travel planning within the day
- Activity diary (RP) (the input will be through MOBYapp)

This Section is described in detail in Section 2.2, all the tools that have been developed for this survey
in Section 2.3 and the questionnaire can be found in Appendix 1.

3.2.Sampling strategy for Turin’s passenger survey

The sampling strategy as presented in section 2.4.2 is stratified. The parameter used for the
sampling design was car ownership. By taking into consideration the total population of the study area
and the budgetary constraints, the required number of participants in Turin should be between 1824 -
2010 in order to have 86% - 87% of confidence level (Table 5)

Confidence | Required Sample for No cars or | Sample for 1 car or Sample for 2 cars or
level individuals vans in household van in household vans in household
86% 1824 453 individuals 864 individuals 506 individuals
87% 2010 499 individuals 953 individuals 558 individuals

Table 5: Sampling strategy for Turin residents survey

In addition, to ensure representativeness of the population the total sample should meet the below
proportions:

o Gender: 50% males, 50% females. In some areas (traffic zones) where different gender
distribution has been observed (based on the census data), different proportions are provided.

o Employment Status: 47.4% of them should be employed, 4.8% should be unemployed and
looking for job, 28.1 should be retired, 6.3 should be students and the rest 13.4% should be
not working force.

The sampling strategy for the Passenger travel survey in Turin is presented in detail in Appendix 3. All
surveys for Turin are presented in Figure 21.

Passenger Travel Demand Surveys

Household questionnaire (Revealed preference; RP) (Section 2.2 & Appendix 1)
Individual questionnaire (RP) with SPs (Section 2.3) about:
i. Mobility tool ownership and usage,

ii. Mode choice, and
iii. Dynamic travel planning within the day
Activity diary (RP) (Section 2.1)

Figure 21: Designed Surveys for Pilot City: Turin
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4. Survey tools for Rotterdam

4.1.Introduction

The tactical freight simulator already contains a first representation of the logistical decisions of
the various actors (de Bok et al., 2018). Most of these empirical models are based on available truck
diaries data that is collected by Statistics Netherlands. However, there are still data missing that would
ensure the accurate modelling of logistics agents’ preferences and the evaluation of the logistic use
cases in HARMONY.

In general, what is missing for the development of the tactical freight simulator is data on the
preferences, or willingness-to-pay, of different stakeholders in the urban freight distributions, such as
carriers, LSPs or retailers. Therefore, GROT will aim to collect the following data:

1. Choice data of different stakeholders (shippers, carriers, shopkeepers) in the use of urban

consolidation centres and new last-mile solutions such as autonomous vehicles or cargo bikes.

2. Choice data on the use of new services or technologies, such as autonomous logistic services,

cargo bikes

3. Choice data on the response of stakeholders to specific subsidy schemes, such as for zero

emissions vehicles, LSPs and carriers.

4. Preference of companies for the configuration of different zero emissions zones from carriers,

LSPs and retailers.

4.2. Freight survey design for Rotterdam
4.2.1.Data collection

In accordance with the Paris Climate Agreement the city of Rotterdam (GROT) set a clear
objective to reduce all the greenhouse gas emissions by 49% in 2030 and by 95% by 2050. This goal
shapes the long- and short-term mobility plans of the Rotterdam City Council and is the basis behind
the development of a Roadmap for Zero Emissions City Logistics (ZECL). Specifically, the ZECL is
developed around the “Trias Mobilica”, the following three pillars: Cut back, Change and Clean up
motorized transport. Firstly, Rotterdam will make efforts to eliminate all unnecessary kilometres by
stimulating consolidation, e.g., by means of centres to bundle freight outside the city centre. The freight
bundling will be followed by a modal shift to zero emissions vehicles such as electric/ autonomous vans
and cargo bikes. The third pilar refers to “cleaning up” the existing vehicles and use technologies to
turn them into zero emissions vehicles. Already in 2014, in cooperation with several logistics providers
and the Netherlands Organisation for Applied Scientific Research (TNO), Rotterdam signed the Green
Deal 010 for Zero Emissions City Logistics (GDO10ZECL) setting the ambitious goal to make all logistics
in the city centre emission-free by 2020. Although the front-running partners have made good progress,
this ambition turned out to be unachievable. GROT is currently challenged to design a concrete
framework in combination with the adoption of effective policies to ensure the development of a Zero
Emissions Zone for city logistics where transport movements will be kept into low levels and will be
carried out by zero emissions vehicles. (City of Rotterdam, 2019). Thus, GROT faces the challenge to
design an efficient ZEZ.

In the context of HARMONY, the Tactical Freight Simulator -TFS (HARMONY, 2020) can be
applied in order to test effect of the various policies aimed at making freight transport in the city more
efficient and emission free. Although the TSF contains a first representation of the logistical decisions
of the various actors (de Bok et al., 2018), there are still data missing that would ensure the accurate
modelling of logistics agents’ preferences.

Therefore, the aim of the Rotterdam data collection is twofold:
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1. To ensure the efficient design and transition to Zero Emissions Zone (ZEZ). Data collection will
focus on identifying the preferences of stakeholders that can later be used to increase their
acceptance of specific policies. In addition, stakeholder data will be applied to design effective
transition paths for each logistics segment®.

2. Improve the support of the actors for the policy measures, by analysing and evaluating them
with a simulation tool (the TFS) that reliably represents their operational process. The analysis
and evaluation are intended to incorporate preferences of the actors as much as possible.

To achieve the above goals GROT in collaboration with TUD, follows two different approaches: 1) the
development of a simulation game; 2) questionnaire based stated preference surveys.

4.2.2.The Rotterdam HARMONY Game

Simulation Games (SG) are representations of real-world complex systems that take into account
the complex relationships created between stakeholders (Lukosch et al., 2018, Lukosch et al., 2016).
Games allow researchers get deep insights into existing systems, enabling players to deploy new
collaboration mechanisms and to experiment with new business models. They can also serve as
behavioural data collection tools that enables the observation of the interactions created between the
players. SGs have already been proven as valid research tools for complex transport systems
(Kourounioti et al., 2018; Kurapati et al., 2017).

In the context of HARMONY, we develop a multiplayer SG where all stakeholder groups engaged
in the Rotterdam urban freight environment are represented. The HARMONY Rotterdam game, via the
interaction between the players, provides GROT with the opportunity to design an effective ZEZ
accepted by the stakeholders. In addition, GROT can experiment with various transition scenarios for
each logistics segment. Via the game play stakeholders will be able to experiment with different
transition to zero emission zones scenarios, have more degrees of freedom to interact and agree on
the optimal zero emissions zone configurations and express their preferences on the deployment paths
of zero emissions vehicles (electric/ autonomous vans, cargo bikes etc.) and the location of the
consolidation centers.

4.2.2.1. Game Design process

The Rotterdam game follows a participatory approach in collaboration with city logistics
stakeholders from city of Rotterdam in order to develop a valid, meaningful game experience. During
the game design brainstorm session are organized with the employees of GROT and other engaged
stakeholders to set the requirements for the game. Designing a SG is not a trivial task because it has to
represent real world systems and needs to balance the trade-offs between accuracy, simplicity and
generalization. We will apply the Triadic Game Design (TGD) (Hartverld, 2011) that ensures the balance
between the following three components (triangle in Figure 22).

» Reality. This component describes how a game connects to reality. Actors, organizations,
variables and their relationships much be incorporated in the game in such a way that
represents reality.

» Meaning. This component defines the purpose of the game and ensures that the intended aim
and value of the game are achieved.

» Play. The play component of the TGD will guide game development to ensure that players
remain engaged and have a good experience during game play.

5 For more information on the logistics segments please refer to D6.1 : The HARMONY Shipment Synthesizer
module — Initial Version
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Step 1: Game requirements definition

{

Step 2: Prototype development |

Meanin,

Roles Scenarios

| Scoring ) Game Rules
I Mechanisms

Play Reality

Step 3: Validation and testing

v

Step 4: Final game development

Figure 22: Rotterdam Game design framework adjusted from Kurapati, 2017

Game design follows an iterative and balanced approach. Specifically, the steps followed for game
developed are summarized below (Figure 22):

i. Step 1 - Development of game requirements. In the first stages the game requirements are
defined through workshop (s) with the GROT employees.

ii. Step 2 - Prototype development. After the set of requirements, the first game prototype is
designed around the four pillars below:

Roles: All engaged stakeholders are represented via play roles in the game.

Scenarios: Different scenarios will ensure that all the necessary data are collected and that
the effect of various policies and transition mechanisms are captured. The different
scenarios will be represented in the game narrative and rules.

Scoring mechanisms. The scoring mechanism records the decisions taken by the players and
their consequences during the game play.

Game rules. Game rules reflect the definition of the roles and the operating procedures of
the scenarios and the accounting system.

ii. Step 3 -Testand validation. We test the prototype design with students inside TU Delft and with
some participants from GROT. We incorporate comments, test the game balance and finalize
the prototype.

iv. Step 4 - Final prototype. In this step the final prototype of the game is developed and can be
played with logistics representatives of the city.

4.2.2.2. Game prototype development

The Rotterdam SG is a tabletop multi-player game that permits the interaction and collaboration
between the players. The board will represent the map of Rotterdam city center (Figure 23).

The facilitator steers the gaming with a dynamic storytelling, making the game react to the decisions of
the players in a fun manner. The main objective of the game is to assure that orders are delivered to
business with optimal efficiency and zero emissions. The decision making of the players who assume
the roles of business (for each logistics segment represented in the game) and carriers is studied.
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Figure 23: First representation of the Rotterdam game board

Roles

The key roles in the Rotterdam game are:

1. Businesses that operates in the area of Rotterdam, who decide the amount of shipments and
delivery time and locations. Businesses will belong to one of the following logistics segments
(horeca-fresh, horeca- non fresh, parcel and retail). Depending on the logistics segment each
business will have a different requirement.

2. Carriers are assigned the shipments and are responsible for deliveries and consolidating the
freight. They are also required to make investments in new vehicles, modifications of their old
ones or to collaborate in order to meet the demand. The environmental version

3. The game facilitator. He/she will set the rules (implement policies) for different configurations
of the zero emissions zones, impose monetary penalties and time or accessibility restrictions.

The number of players per session should be at least 4 because players can take multiple roles.
Scenarios

The game consists of two key scenarios. The first scenarios deal with the design of the ZEZ where
the facilitator imposes different policies in terms of routes, size, vehicle types permitted in the zone
and accessibility windows. In each round the location and the number of consolidations centers is
modified. Carriers have to update their fleets in order to be able to access the zone.

The second scenario deals with future trends such as horizontal cooperation via capacity and assets
sharing and changes in demand.

Operating procedures and accounting system

The game starts in a “business as usual” situation. Business that receiver shipments, are given
cards with shipments and they have to assign them to the carriers who have a predefined capacity.
With each round the facilitator imposes stricter policies and players need to adjust their strategies.
Businesses need to get their shipments on time with the minimum cost and reduced emissions. Carriers
should get as many shipments as possible and possible and at the same time comply with the
regulations. Between rounds carriers are asked to invest into new vehicles to increase their capacity.
Carriers gain points by reducing their costs and increasing the customer satisfaction (deliver all
shipments on time). In addition, the load factor of trucks is an extra mechanism in the game. In general,
companies are scored based on their cost and environmental performance. The facilitator can assign
an efficiency bonus to both businesses and carriers for increasing load factors either by horizontal
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collaboration (between business and carriers) but also by vertical collaboration (i.e businesses agree to
change delivery time windows).

4.2.2.3. Briefing and debriefing

The game is part of the workshop which starts with a briefing presentation by the facilitator of the
scope of the aim of the game. Participants fill out a pregame questionnaire that collects their
demographic characteristics, their expectation from the workshop and their current attitudes towards
ZEZ and sustainable urban logistics. Then the facilitator explains the rules of the game and the game
play starts. After the end of each round, the facilitator invites the participants to reflect the game play
and leads a discussion on how participants can relate the game to their business experiences. After the
last round, participants are asked to reflect on the policies developed during the game and on the
strategies they followed. During the workshop observers fill out data collection templates with
observations from the gaming sessions. At the end of the session participants fill out a post sessions
survey where they record their experience from the gameplay. Players have to make trade-offs to make
sure that all 3 KPIs (cost, efficiency and client satisfaction) are balanced. Efficiency is quantified at two
levels: firstly, as a percentage of the maximum achievable efficiency within a single chain, and secondly
an overall efficiency at urban level, where the maximum achievable efficiency is defined by the
optimum asset sharing through players horizontal cooperation.

The average duration of a game session is expected to be between 3-3,5 hours.

4.2.3.Game play sessions

GROT is a pro-active public administration that holds close relation to the logistic stakeholders in
the study area. GROT will mobilize the following channels and networks for the required data collection:

- Survey results and surveyed community of the EVOFENEDEX survey, launched in March 2020

- The Logistiek010 community, some 1200 member organisations are linked to the Logistiek010
platform. A website ( ), a digital newsletter and two meetings a year with >
100 participants

- The community of (potential) signatories of the Covenant for the introduction of a ZE City
Logistics zone (ZECL zone), each having vowed to carry out a number of actions which
contribute to the successful introduction of the zone in 2025.

We estimate that approximately 3 game sessions with stakeholders will take place during late spring
and summer of 2021.”

4.3. Autonomous vans (AVs) demonstration freight stakeholders survey

The objective of the interviews is to collect feedback on the demonstration with autonomous vans
(AVs) in Rotterdam. The interviews will focus on the initial expectations and the experiences before and
after the demonstrations. Furthermore, we are going to collect information about their decisions and
barriers to adopt new technologies. For this reason, two rounds of questionnaires (before and after
demonstrations) concerning AVs have been designed. The questionnaires about autonomous vans are
the same for Rotterdam and Oxfordshire.

As part of , demonstrations will take place with autonomous vans (AVs) in
freight operations. Two rounds of questionnaires will take place in both cities. One before and one after
the AVs demonstration.

7 The number of game sessions is subject to COVID-19 regulations. We make the assumption that by that time
the rules will enable us having sessions of 10 people in the same room.
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4.3.1.Pre demonstration Questionnaire for Rotterdam

This survey aims at investigating freight stakeholders' views about their:

1. Motivation behind participating in the Autonomous Van demonstration.

2. Expectations regarding the Autonomous Van demonstration.

3. Concerns and barriers for adopting Autonomous Vans in their own freight operations.

The full questionnaire about the AVs pre-demonstration for Rotterdam can be found on Appendix 11.
All the information that will be provided, will be aggregated, handled anonymously and used only for
research purposes.

4.3.2.Post demonstration Questionnaire for Rotterdam

This survey aims at investigating freight stakeholders' views about:

1. Satisfaction levels following the Autonomous Van demonstration.

2. Expectations regarding Autonomous Vans following the demonstration.

3. Concerns and barriers for adopting Autonomous Vans in freight operations.

The full questionnaire about the AVs post-demonstration for Rotterdam can be found on Appendix 12.
All the information you provide will be aggregated, handled anonymously and used only for research
purposes.

All surveys for Rotterdam are presented in Figure 24.

Freight Demand Surveys

Freight stakeholders - Interview

Freight stakeholders - Interview
guestionnaire about the experience of
AV demonstration (Section 4.3):

questionnaires with serious games
(Section 4.2)

Before the AV After the AV
demonstration demonstration
(Section 4.3.1 & (Section 4.3.2 &

Appendix 11) Appendix 12)

Figure 24: Designed Surveys for Pilot City: Rotterdam
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5. Survey tools for Oxfordshire

5.1.Passenger travel demand survey

The objective of HARMONY for Oxfordshire is to apply the Strategic and Tactical simulators of the
HARMONY Model Suite. A Passenger travel survey will take place in the metropolitan area of
Oxfordshire. This survey will consist of:

- Household questionnaire (Revealed preference; RP)

- Individual questionnaire (RP) with SPs-based on the satellite about:

0 Mobility tool ownership and usage,
0 Residential location choice,
0 Teleworking / Flexible working,
0 Mode choice, and
0 Dynamic travel planning within the day
- Activity diary (RP) (the input will be through MOBYapp)

This Section is described in detail in Section 2.2, all the tools that have been developed for this survey
in Section 2.3 and the questionnaire can be found in Appendix 2.

5.2. Autonomous bus demonstration — passengers

The passenger travel survey described in 5.1 will also be used for the autonomous buses’
demonstration. The only difference is that this survey will include extra attitudes and perceptions about
AV buses, as well as that it will take place in three waves, as it is described in the Figure 25 below.

Each participant will use the MOBYapp for:
o 1 week (7 days) — before the AV-bus demonstration,
o 1 week (7 days) — during the AV-bus demonstration,
e 1 week (7 days) — after the AV-bus demonstration.

Each data collection round will run for a 3-week time window, as not all participants will start at the
same time. There will be a 1-2 weeks interval before and after the demonstration.
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Figure 25: Waves regarding the AV buses demonstration.

5.3. Autonomous vans (AVs) demonstration freight stakeholders survey

The objective of the interviews is to collect feedback on the demonstration with autonomous vans
(AVs) in Oxfordshire. The interviews will focus on the initial expectations and the experiences before
and after the demonstrations. Furthermore, we are going to collect information about their decisions
and barriers to adopt new technologies. For this reason, two rounds of questionnaires (before and after
demonstrations) concerning AVs have been designed. The questionnaires about autonomous vans are
the same for Rotterdam and Oxfordshire.
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As part of , demonstrations will take place with autonomous vans (AVs) in
freight operations. Two rounds of questionnaires will take place. One before and one after the AVs
demonstration.

5.3.1.Pre demonstration Questionnaire for Oxfordshire

This survey aims at investigating freight stakeholders' views about their:

1. Motivation behind participating in the Autonomous Van demonstration.

2. Expectations regarding the Autonomous Van demonstration.

3. Concerns and barriers for adopting Autonomous Vans in their own freight operations.

The full questionnaire about the AVs pre-demonstration for Rotterdam can be found on Appendix 11.
All the information that will be provided, will be aggregated, handled anonymously and used only for
research purposes.

5.3.2.Post demonstration Questionnaire for Oxfordshire

This survey aims at investigating freight stakeholders' views about:

1. Satisfaction levels following the Autonomous Van demonstration.

2. Expectations regarding Autonomous Vans following the demonstration.

3. Concerns and barriers for adopting Autonomous Vans in freight operations.

The full questionnaire about the AVs post-demonstration for Rotterdam can be found on Appendix 12.
All the information you provide will be aggregated, handled anonymously and used only for research
purposes.

5.4.Unmanned aerial flying vehicles (UAVs) demonstration stakeholders survey

As part of the HARMONY project, a demonstration will take place in Oxfordshire to test unmanned
aerial flying vehicles (UAVs) in freight operations. Two rounds of questionnaires will take place in
Oxfordshire. One before and one after the unmanned aerial flying vehicles (UAVs)’s demonstration.

5.4.1.Pre demonstration Questionnaire for Oxfordshire

This survey aims at investigating stakeholders' views about their:
1. Motivation behind participating in the unmanned aerial flying vehicles (UAVs) demonstration.
2. Expectations regarding the unmanned aerial flying vehicles (UAVs) demonstration.
3. Concerns and barriers for adopting unmanned aerial flying vehicles (UAVs) in freight
operations.

The full questionnaire about the unmanned aerial flying vehicles (UAVs)’s pre-demonstration for
Oxfordshire can be found on Appendix 13. All the information you provide will be aggregated, handled
anonymously and used only for research purposes.

5.4.2.Post demonstration Questionnaire for Oxfordshire

This survey aims at investigating stakeholders' views about their:
1. Satisfaction levels and expectations following the unmanned aerial flying vehicles (UAVs)
demonstration.
2. Concerns and barriers for adopting unmanned aerial flying vehicles (UAVs) in freight
operations.

The full questionnaire about the unmanned aerial flying vehicles (UAVs)’s post-demonstration for
Oxfordshire can be found on Appendix 14. All the information you provide will be aggregated, handled
anonymously and used only for research purposes.
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5.5.Sampling strategy

5.5.1.Sampling strategy for Oxfordshire’s passenger survey

The sampling strategy as presented in section 2.4.2 is stratified. The parameter used for the
sampling design was car ownership. By taking into consideration the total population of the study area
and the budgetary constraints, the required number of participants for Oxfordshire should be between
1606 - 2027 for 93% - 94% of confidence level (Table 6).

Confi Required Sample for No | Sample for 1 | Sample for 2 | Sample for 3 | Sample for 4 or
dence | individuals | cars or vans in | car or van in | cars or vans | cars or vans | more cars or vans
level household household in household | in household | in household
93% 1606 281 666 493 119 47 individuals
individuals individuals | individuals | individuals
94% 2027 355 840 623 150 59 individuals
individuals individuals | individuals | individuals

Table 6: Sampling strategy for Oxfordshire residents survey

In addition, to ensure representativeness of the population the total sample should meet the below
proportions:
e Gender: 50% males, 50% females. In some areas (traffic zones) where different gender
distribution has been observed (based on the census data), different proportions are provided.
e Employment Status: 82.7% of them should be employed with age between 18-64 years old.
The sampling strategy for the Passenger travel survey in Oxfordshire is presented in detail in Appendix
4 &5.

5.5.2.Sampling strategy for Oxfordshire’s freight interview questionnaires

The stakeholders (companies and authority) who will be involved in the demonstration will be
interviewed before the demonstration and after the demonstration to check if their opinions changed
once they will have a real-world experience.

5.5.3.Sampling strategy for Oxfordshire’s AV bus demonstration

The operating authority of the location where the AV bus demonstration will take place (Milton
Park) will undertake the recruitment of 30 to 50 individuals. The pre-requisite is that those individuals
will use the AV bus for their trips within the Milton Park.

All surveys for Oxfordshire are presented in Figure 26.
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Passenger Travel Demand Surveys

Household questionnaire
(Revealed preference; RP)
(Section 2.2 & Appendix 2)
Individual questionnaire (RP) with
SPs (Section 2.3) about:

Mobility tool ownership and
usage,

Mode choice, and

Dynamic travel planning within
the day

Activity diary (RP) (Section 2.1)

Passenger survey for AV demonstration
(Section 5.2)

Freight Demand Surveys

Freight  stakeholders - Interview
guestionnaire about the experience of AV
demonstration (Section 5.2):

Before the
AV

After the AV

Freight stakeholders: Interview
questionnaire about the experience of
unmanned aerial flying vehicles (UAVs)
demonstration (Section 5.3):

Before the

After the UAV

UAV

demonstratio

demonstrati
on (Section
52.1&

demonstratio
n (Section
522 &

Appendix 12)

Appendix 11)

Figure 26: Designed Surveys for Pilot City: Oxfordshire
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6. Survey tools for Trikala

6.1.Surveys and questionnaires

The scope of this survey is to explore preferences regarding the use of innovative mobility services
and technologies in the last mile of urban and suburban delivery of goods. Given that a HARMONY
demonstration will take place in Trikala, GR, we consider this survey to collect supplementary data
regarding individual preferences and attitudes towards the use of such transport modes in the last mile
of the delivery process (chain).

For this purpose, there will be two types of survey. One type of survey will be for pharmacists and
residents of the villages around Trikala, and it will be paper based directly linked to the pilot survey that
will run in the area. The other type of survey will appeal to the general population of the Trikala region.
It will be an online questionnaire that will include SPs about the cost of using unmanned aerial flying
vehicles (UAVs) for transferring pharmaceutical/paramedics products.

Paper-based questionnaire

Regarding the first survey, personal interviews with pharmacists and residents will be conducted
using a semi-structured questionnaire. Four paper-based questionnaires (two for pharmacists before-
after and two for residents before-after) have been developed and the study will run into two phases
in the villages that the unmanned aerial flying vehicles (UAVs) demonstration will take place. The first
phase will be during the demonstration and the second will take place after the unmanned aerial flying
vehicles (UAVs) demonstration.

The questionnaire for pharmacists will gather information regarding:

1. the frequency of emergency orders and the type of them;

2. the cost that pharmacists would be willing to undertake for using unmanned aerial flying
vehicles (UAVs);

3. motivations for a permanently unmanned aerial flying vehicles (UAVs) service for last mile
delivery in their area in the future;

4. expectations regarding the use of unmanned aerial flying vehicles (UAVs);

5. concerns abouts the use of unmanned aerial flying vehicles (UAVs).

The questionnaire for residents will gather information about:
1. participants socio-economic characteristics;
current procedures of buying pharmaceutical items;
motivation behind participating in this pilot;
expectations regarding the use of unmanned aerial flying vehicles (UAVs);
concerns and barriers of using unmanned aerial flying vehicles (UAVs) services for picking up
products.

ik wN

The data collection will take place in the villages that are located close to the city of Trikala. It is not yet
decided which villages will participate in the study.

Online guestionnaire

Regarding the second survey, an online questionnaire will be used for the wider population in the
municipality of Trikala. It will collect data both for the household and the household members to
capture the household interactions concerning their attitudes and perceptions towards the use of
unmanned aerial flying vehicles (UAVs), mode choice for deliveries, current practices for purchasing
pharmaceutical products, and products that are not always available in the local market.

The questionnaire will be divided into five sections. The first section will collect information
regarding their socio-economic characteristics. The second and the third will include questions for their
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travel behaviour and their access to pharmacies respectively. The fourth will be about their knowledge
and opinion regarding the use of unmanned aerial flying vehicles (UAVs). It will include SPs for the cost
of using them for transferring pharmaceutical/paramedics products. Finally, the fifth section will
include questions about attitudes regarding COVID-19.

All questionnaires can be found in Appendices 10.6, 10.7, 10.8, 10.9 and 10.10.

All the information that will be provided, will be aggregated, handled anonymously and used only for
research purposes.

6.2.Sampling strategy (random sample)

The sampling strategy to be followed in the passenger survey in Trikala will be simple random
sampling. The simple random sample means that every individual of the population has an equal
probability of inclusion in the sample (Ghauri and Gronhaug, 2005; Hamed Taherdoost, 2016).

The eligibility criterion for an individual to participate in the interview questionnaire is to live in
one of the villages where the pilot will take place and be adults. The parameters for selecting the sample
are; 1. The area of residence, 2. be customers of the pharmacists of the participating in the pilot
village(s) and 3. be above 18 years old. For the online questionnaire, criteria are to leave in the
municipality of the city of Trikala and be adult.

All surveys for Trikala are presented in Figure 27.
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Figure 27: Designed Surveys for Pilot City: Trikala
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7. Ethical Aspects

This chapter presents the details of the data storage, protection and databases
7.1.Informed Consent

As outlined in Section 2.1, the MOBYapp has two main components: the smartphone application
and the website:
1. The smartphone application that tracks the participant via their mobile phone and hosts the
validation service and the evaluation process as well and
2. the website, which is the User Centre that hosts all the Individual questionnaires (RP) and
Stated preference scenarios (SPs).

The data generated and harvested through the survey process is stored in local databases on the MOBY-
x servers. Transformation of raw locational data takes place in order to prepare and reshape the
databases to meet the needs of the modelling and other analysis techniques that will be used for
analysis.

7.2.Data protection, FQA and GDPR standards

Since MOBYapp collects personal information about the participants, MOBY-x and all the partners
(UCL, TRT, TUD, OCCC, UAEGEAN, eTRIKALA) that are involved in the collection of data comply with the
GDPR standards. More specifically:

Survey’s purpose

The online and paper-based survey will be implemented as part of the HARMONY H2020 project.
The main goal of the HARMONY project is to develop a Model Suite (MS) as a multi-scale, software-
agnostic, integrated activity-based model system. This model enables end-users to link independent
models and analyse a portfolio of regional and urban interventions for both passenger and freight
mobility. These interventions would include policies and capital investments, land-use configurations,
economic and sociodemographic assumptions, travel demand management strategies and new
mobility service concepts. The main objective behind the model system’s architecture is to enable the
evaluation of such interventions with regards to their impact on land-use, economic growth,
transportation networks, energy, vehicular noise and emissions, while, at the same time, provide
recommendations for Sustainable Urban Mobility Plans (SUMPs) of the new mobility era.

Request participant’s consent

During the registration phase, we request for users’ consent to store and process his/her
generated data. A screen is presented to the individuals with information about 1. Types of collected
data, 2. Right to access, 3. Right to be forgotten, 4. Methods of processing, 5. Place of processing, and
6. Retention time. The document is available at all the interfaces of the MOBY-x User Centre and the
user can access it at any time. The Privacy Policy document is available at (http://mobyx.co/)

In addition, the FAQ document below, provides further information in a user-friendly manner to
the participants.

e What is the survey’s purpose?
The online and paper-based survey will be implemented as part of the HARMONY H2020
project. The main goal of the HARMONY project is to develop a Model Suite (MS) as a multi-
scale, software-agnostic, integrated activity-based model system. This model enables end-
users to link independent models and analyse a portfolio of regional and urban interventions
for both passenger and freight mobility. These interventions would include policies and capital
investments, land-use configurations, economic and sociodemographic assumptions, travel
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demand management strategies and new mobility service concepts. The main objective behind
the model system’s architecture is to enable the evaluation of such interventions with regards
to their impact on land-use, economic growth, transportation networks, energy, vehicular
noise and emissions, while, at the same time, provide recommendations for Sustainable Urban
Mobility Plans (SUMPs) of the new mobility era.

Why do you need participants in the project?

Part of the project is examining how new mobility services impact travellers’ decisions. As such,
we are inviting citizens to take part on our surveys so we can understand how they travel now,
and how they would when emerging mobility services will be available in the market. We also
collect information about their preferences for the new services., so we can create these to
best fit their needs.

Do | have to take part?

It is up to you to decide to take part or not. If you do decide to take part, you will be able to
download this information sheet and you will be asked to give your consent. You can withdraw
at any time without giving a reason and without penalty.

How long will this survey take and what will happen to me if | take part?

If you consent to participate in this survey and download/install the MOBYapp, you will be
asked to provide some information about socio-demographic and household characteristics,
data about travel patterns and most visited locations. This will take between 5-10 minutes.
Then during the next week, you have, to open the app once per day at least, and verify your
activity diary (this will take between 2-5 minutes depending on the number of activities you
conducted during the day). In the second day, you will be asked to provide information on
planning and decision-making objectives, planning processes, actions and tools (SPs). In the
fourth and sixth day you will be asked again to provide the same information and we will see
how these have changed during the seven days survey. You can see all the tasks at Figure 28.
The completion of this survey is the only task included in your participation to the study.
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Figure 28: User's tasks for the entire survey

What are the possible disadvantages and risks of taking part?
We do not foresee any discomforts, disadvantages or risks to participants of the survey.

Thoim projec his seturesd kerakng Hom b Eafopesn ALAC) -
Lirnam s Hormos SURE resinds and nicvaben ~-F Y
progrETiTe under gl agneemanl Mo 2555 CE¥iTas

55



s | HaRMONY
‘ D3.1 Data collection tools for passenger and freight surveys

e Can the application be used on more than one device?
You may run the application on more than one device. However, you should only be signed in
to one account at a time. If the application is tracking locations on more than one device, the
location traces will be incorrect.

e Do | have to have a data plan to run the app?
You do not need to have a data plan to run the app. Under the app’s Settings Data Sync
preferences, you may set the app to sync collected data using a mobile data plan only, Wi-Fi
only, or both the Wi-Fi and mobile data plan. If you are using both Wi-Fi and the mobile data
plan, the tracking will be more efficient. If you do not have a data plan, you may set the sync to
“Wi-Fi only”.

¢  What about my phone’s battery?
It is possible that the use of this app on top of your normal phone use will drain the battery
faster than the rate to which you are accustomed. You should plan to charge your battery
regularly and monitor the battery level.

¢ What if my activity icon is in the wrong location?
Your activity location may be slightly off due to the aggregation of data points. In these cases,
you may move the icon by dragging it with your finger to the proper location.

e What is the difference between non-travel activities (main and secondary activities) and travel
activities?
A travel activity is when you used a mode of transportation to move between two locations.
This mode can include walking or biking in addition to motorized forms of transportation. A
non-travel activity (main and secondary activities) is something that you did when you stayed
at one location, like staying at home, be at work, a personal task, like shopping, eating in a
restaurant or entertainment for example, etc.

o What is a change mode activity?
Sometimes, you will use more than one form of transportation to travel between activities (for
example, walking to the bus stop, or transferring from car to a bus). The “change mode” activity
reflects that point of change.

o What if | have changed my mode but this activity is not reflected in my activity diary?
If you know that you have changed mode, but this is not shown in your diary, please treat this
as a missing activity and add a non-travel activity (main activity).

e  Why are my traces so ‘spiky?
MOBYapp uses GPS, GSM, Wi-Fi, and accelerometer data. Sometimes, when GPS data isn’t
available, we will collect location data from the nearest cell towers, which give us less accurate
locations. This data collection will result in ‘spiky’ traces, or straight lines between activities.

e What if | participated in more than one activity at a certain location?
If you took part in more than one activity, first choose the activity that you would consider
‘main’ and then choose the additional activities

o What if | travel to another city or country while running the app?
The app is created so that it can track travel anywhere in the world, but it will collect only the
activities which is done in the city’s survey you have declared that you will participate in the
beginning.

e Data about travel patterns and most visited locations (responses) — what is it?
By responses, we refer to the answers that you will provide in this survey. The only personal
data that you will be asked for is the location of your residential, work and leisure activities. All
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the other questions do not require the release of any further personal data, and thus to avoid
any confusion, we call them responses.

e All these are personal data — what will happen with them?

This survey collects socio-demographic data, household characteristics data, data about travel
patterns and most visited locations. It also collects data about your attitudes and preferences
for new mobility services.

Personal data relates to a living individual who can be identified from that data. Identification
can be by the information alone or in conjunction with any other information in the data
controller’s possession or likely to come into such possession. The processing of personal data
is governed by the General Data Protection Regulation (the “GDPR”). The only personal data
that you will be asked for is the location of your residential, work and leisure activities.

e How do we process your personal data?
MOBY-x, UCL, UAEGEAN, ICCS that are the Data Controllers, as well as the remaining HARMONY
partners, that are based in Europe, comply with the obligations under the “GDPR” by keeping
personal data up to date; by storing and destroying it securely; by not collecting or retaining
excessive amounts of data; by protecting personal data from loss, misuse, unauthorised access
and disclosure and by ensuring that appropriate technical measures are in place to protect
personal data.

e Sharing your data/responses
Your personal data and responses will also be used by some of the HARMONY partners. The
HARMONY partners will use your personal data and responses only for the purposes of the
research of . No personal data will be shared with external parties.

e Your rights and your personal data
You have the right, at any time, to know whether your Personal Data has been stored and can
consult Data Controllers to learn about their contents and origin, to verify their accuracy or to
ask for them to be supplemented, cancelled, updated or corrected, or for their transformation
into anonymous format or to block any data held in violation of the law, as well as to oppose
their treatment for any and all legitimate reasons. Requests should be sent to the Data
Controllers (info@mobyx.co)

e What if something goes wrong?
If you are concerned about any part of this research, your participation or you have any
complaint, please contact with MOBY-x (info@mobyx.co)

e Limits to confidentiality
Please note that assurances on confidentiality will be strictly adhered to unless evidence of
wrongdoing or potential harm is uncovered. In such cases the MOBY-x may be obliged to
contact relevant statutory bodies/agencies.

e  What will happen to the results of the research project?
The results of the survey will be shared among partners of the HARMONY project, so that they
be able to develop the HARMONY Model Suite (MS) as a multi-scale, software-agnostic,
integrated activity-based model system. This model enables end-users to link independent
models and analyse a portfolio of regional and urban interventions for both passenger and
freight mobility. The main objective behind the model system’s architecture is to enable the
evaluation of such interventions with regards to their impact on land-use, economic growth,
transportation networks, energy, vehicular noise and emissions, while, at the same time,
provide recommendations for Sustainable Urban Mobility Plans (SUMPs) of the new mobility

era.
Thoim projec his seturesd kerakng Hom b Eafopesn AT AL -
Lirnam s Hormos SURE resinds and nicvaben e
progrETiTe under gl agneemanl Mo 2555 CE¥iTas



https://harmony-h2020.eu/

s | HARMONY
c‘_-' e

D3.1 Data collection tools for passenger and freight surveys

e Who is funding the research?
Funding is provided by EU Research and Innovation programme - Horizon 2020.

Data anonymisation

Data is anonymized using pgantomizer (https://github.com/asgeirrr/pgantomizer) that assures
that even if we need to provide data to people that should not have access to the personal information,
the users’ anonymity will be protected. Importing the data to third-party tools, where we cannot
guarantee what will happen to the data, is also a common use case.

Right to Access & Portability

The users have the possibility to request and obtain their data from the data controllers.

Right to be forgotten

The users have the right to request for their data to be deleted/completely removed from the data
controllers’ datasets.

Territorial Scope, Data Controllers and Processors

The data is collected in Europe, by tools that have been developed by MOBY-x. MOBY-x, UCL,
UAEGEAN are the data controllers and are based in Europe. More specifically, MOBY-x is the data
controller of the registration, tracking and trip validation data, MOBY-x, UCL, UAEGEAN are the data
controller of the questionnaire data. These organisations store the data on servers that are located in
Europe. More specifically MOBY-x stores the data on a server that is based in Brussels, UAEGEAN stores
the data on a server that is based in Greece, while UCL stores the data on a server based in the UK. The
guestionnaire data from MOBY-x is anonymised. MOBY-x hosts the complete database.

7.3. Interviews Ethics

We have drafted the Consent Form for interview participants and can be found on Appendix 15.
7.4.Data storage, Basic system process and Database architecture

Data storage

Apart from the data posts to the server, MOBY-x server hosts a PostgreSQL database management
system (Figure 29) that hosts all the user, locational, activity and survey databases that the user
generates during the survey period. The data is stored locally on the MOBY-x's server.
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Figure 29: Data storage system

Basic System Process and Database Architecture

The main user hub is the MOBYapp and then the User Centre, hosted on the MOBY-x's server. The app
guides the users through the three different steps required to successfully complete the survey:

Step1
Users download and open the app and after creating an account with some personal profile details,

they have to complete the initial pre-survey questionnaire with various socio-demographic questions
and transport-related choices and preferences. The survey was deployed as a Web application and was
built to be responsive and cross-platform so that users across multiple browsers, devices and systems
would be able to access it easily. A web application was developed using the Ruby on Rails
(http://rubyonrails.org/) open-source framework based on the Ruby programming language. We opted
to use a web application built from scratch using Rails, rather than an already existing survey
development tool, to give us more flexibility and customisation when creating the SP experiment. The
data from the completed surveys are automatically verified and stored in secure servers in a MySQL
(https://www.mysgl.com/) database system. This was used as the database design as it can follow a
relational database structure and MySQL is an open source, robust system that can handle numerous
concurrent users. This structure was designed in a form necessary for choice modelling exercises, to
enable seamless export into other bespoke analytical tools. The data is stored on MOBY-x's server and
then is communicated to the users through the MOBYapp as a Web link to follow. The MOBYapp is
linked to the pre-survey questionnaire and only users that have completed it, can proceed with actual
use of the mobile app and tracking of their trips.

Step 2
After the users have successfully completed all actions in Step 1, they can start with tracking their trips.

During tracking, the app posts raw locational data to the MOBY-x’s server (PostgreSQL database with
PostGIS extension). The raw data is transformed using several queries and algorithms that are applied
to the raw data. The main algorithms are “Activity Detection” and “Mode Detection”. The former tries
to cluster raw position data and predict the actual places (aka activities) visited. The latter tries to
identify the exact travel modes between every two activities. Any frequent activities saved by the user
in the mobile app, are exploited in order to reduce unknown activities that will need validation.
Following, the MOBY-x User Center is updated with the “detected” user travel data.
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The Activity detection algorithm is quite crucial for the accuracy of the detection process and the final
user experience for the app users. The algorithm clusters together a set of raw locations that are close
enough (within a circle of configurable radius, e.g., 50 meters). A location cluster is considered as an
activity when the person stays within this cluster for a time greater than a minimum time period (also
configurable). Finally, clusters that are created close enough (in a configurable distance of their centers)
are merged to one cluster. Appropriate adjustment of the configurable parameters of this algorithm
(potentially slightly different per survey city) results in more accurate results.

Step 3
Users can see their generated travel data on “My Activities” page on the MOBYapp. The users then

validate their trips and activities and the validated data (“actual” travel data) are stored in the MOBY-x
server and in the app. Validation can be done per individual activity or travel mode between activities
or for the entire day. This completes the data collection process and the user interactions with it. The
actual data is then used to derive the final database records that will further feed the mobility models
and the respective analysis.”

Key Database Schema Entities

In the following sections, the key database entities (tables) are listed. Other peripheral tables or
relationships and constraints are not included for brevity.

Table 7: Key Database Schema Entities

LOCATIONS (the table with all raw location data recorded. The data is transmitted to DB in near real-time)

userld UuiD

isMoving Boolean

timestamp Utc timestamp

odometer float

latitude float

longitude float

accuracy float

speed float

heading float

altitude float

activityType String (the travel mode as initially detected by the
geolocation mechanism)

activityConfidence string

batteryCharging boolean

batterylLevel float

used Boolean (indicates whether a specific location has

been used in the trip detection algorithms)

TRIPS (the table where all trips are stored after the location data processing)

tripld uulib
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from (trip starting at)

UTC timestamp

to (trip ending at)

UTC timestamp

placeld

UUID (foreign key to Places table)

userld

UUID (foreign key to User table)

PLACES (aka Activities)

placeld uulib

title string (default: ‘Uknown Place’)
address string

latitude float

longitude float

isTransit boolean

saved (true if: specific place is in ‘saved places’ of a | boolean

user)

createdAt

updatedAt

userld

UUID (foreign key to Users table)

primaryActivityld

UUID (foreign key to ActivityTypes table)

secondaryActivityld

UUID (goreign key to ActivityTypes table)

ACTIVITYTYPES (work, home, etc...)

activityTypeld

uuib

activityTypeName

string

STAGES (every stage is connected to a trip. It represents the way the user went from one place to the next

place of a trip)

staged uulib

Value Int (minutes)

createdAt

updatedAt

modeld UUID (foreign key to Modes table)
tripld UUID (foreign key to Trip table)
numberOfPeople int

ticketCost int

paymentMethod string

busTypeld UUID (foreign key to BusTypes btable)

(other stage-related informaiton)

MODES (how a stage was travelled: car, foot etc..)
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8. Conclusions

This deliverable outlined the details of the sampling strategy, the data collection techniques and
tools that will be used in HARMONY pilot areas. More specifically, it focused on the design of the
guestionnaires, the preparation and customisation of the smartphone-based travel survey tool for
primary data collection, the design of the survey participants support interfaces (helpdesks), as well as
the development of the sampling strategies that will be used in each pilot area. The questionnaires for
passengers will include both quantitative and qualitative data regarding individual and household socio-
economic characteristics, mobility tool ownership, attitudes and perceptions towards multimodality,
traditional and new mobility services. Also, State-of-the-art experiments using serious gaming
techniques were presented, which are designed to capture individual’s preferences for residential
location, vehicle ownership, mode choice, and spatiotemporal activity changes given new mobility
services and spatial policies. Moreover, the questionnaires for the freight stakeholders in Rotterdam
and Oxfordshire were presented that were designed to collect information about their decisions and
barriers to adopting new technologies (i.e., AVs and unmanned aerial flying vehicles (UAVs)) or services
(i.e., crowd-shipping). Finally, the two rounds of questionnaires were presented that were designed for
the “before and after” AVs and unmanned aerial flying vehicles (UAVs) freight demonstrations. All the
surveys that have been designed for the T3.1 “Design of data collection techniques and tools” can be
found on Figure 30.

The presented survey tools will be used for collecting primary data from both passengers and
freight stakeholders in the pilot areas. The collected data will be used for the development of the
tactical and operational passenger simulators in WP5 and WP7, as well as for the development of the
tactical freight simulator in WP6. These simulators along with the strategical simulator will be hosted
within the HARMONY MS, while a sub-set of the collected data will be used for validating the outputs
of HARMONY MS business as usual - basic scenarios for the pilot areas.

i vl
Thoim projec his seturesd kerakng Hom b Eafopesn ALAC) -
Lirnam s Hormos SURE resinds and nicvaben ~-F Y
progrETiTe under gl agneemanl Mo 2555 CE¥iTas

63



s | HaRMONY

D3.1 Data collection tools for passenger and freight surveys

(o1 xpuaddy g 1'9
UONIES) 545 YuMm BjENUL Jo uopEndod Japm By Jo) aneuuosanbaujug «
(6 wpuaddy 3§ T'9 UDNIBS) UDIEIISUOWRAD AWM BY) JaYy «
(g mpuaddy 1§ 1°9 Uo[IaS) UORRIISUDWED AY 3yl aiaEg «
(1'g uojioas) uojeisUDWaD

Jaye (paseg-Jaded) sjuap)sas pue sysjpewueyd Joj saujeuun|sanh malaagu) «
(£ Wpuaddy g T'g UORIAS) LONBIISUOWAP SAYN BYY 2y .
(9 wpuaddy g T'9 UDIIZBS) UOIBISUOWAPD SAYN 3yl iajag «
(1'9 UD|10a%) UoAENSUOWRR Biajan

(paseq-iaded) syuapsas pue spspewneyd Jo) sayeuuniisanb mapag| «

-

elexL

(2T xljpuaddy ' Z'£ " UD{3085) UOIRIISUD AR AY 41 JayY -

(1T ®jpuaddy B T°£ t UD|139S) UDNENSUCWRP AV Byl 20jag »

(€'t UDy3095) uopRSUDWaP

N0 auapadxa 3yl In0ge aJeu uopsanb majuaiu) - siap|oyaNels ey «
(Zy

UDj10as5) 59 WER SNOas YIM S EUUD(35a Nk malualu) - siap|oyaxels udjad «

WepIaRoy

(¢T Wpuaddy B £'£'S UD[IIS) UD[IBIISUOWAP SAVN 31 JSYY »
(ET xjpuaddy g Z'£'S UO[ID9S) UDRRISUOWAR SAYN Byl 0jag »
uopeIsUOWIP (SAYn) sa1ayas BujAy |euae pauuewun

o aousadia ay) INoge auBuloisanh maAlaluy| SapoyaNels Jdialy «

(2T xjpuaddy 7§ '7'S UD[10@5) UO[IRIISUDWEP AY ) Jayy .
(1T xjpuaddy § 1'Z'S UO[II9S) UDNRISUCWSR AY 3yl ai0jag .
HZ'5 UODas) uojlIsy owap
NN 40 Sauaad K@ 343 IN0gE AU uDRsanD majEl) - sIapoyaNels WEadd «

311yspioxO

BIEYML PUB WEPIAN0Y ‘DIIYSPIOXO SN 10|id
sAanuns puowaq 1ybiai4

(75 uoj1aas) siaduassed — UOJIRIISUDLIAP SO SN oW oUoINy

211yspIopO

AER DU Y m Bujuued [aneig 3jweuig i

PLE ‘23|04z apo ‘|l
‘sdesn pue diysiaumo 003 AJ(I9ol

(£°Z uonas)
w:ﬂﬁuhm:ﬁﬁwm MEE. __Am..___...___.._m ...n:......ﬁra.uwﬁ

(E'T UDIas) Sl ada aouslaj@l d Palels

((auiyspJoxO)
7% (uunp) T se0pusddy 77 uopoes) ad|eudosany pioyasnoy

{1z uonaas) ddy A8OW

311yspiojxQ pue uuny

IYspioxQ pue upn] :sani 10jid
sAaning pupwiag |aapnd] 1abuassod
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10. Appendices
10.1. Passenger survey questionnaire for Turin (IT)

Appendix 1: Passenger survey questionnaire for Turin (IT)

Question Response options - Turin

Page 1: Socio-economic characteristics

How old are you? [NF 18-99]
What is your gender? Male
Female
Other
Prefer not to answer
In which area do you live See sheet "National_drop down"
What is the highest degree or level of education you completed? Less than high school

High school diploma or equivalent
Bachelor's degree
Master’s degree
Doctoral degree
Other
What is your employment status? Full time paid employment (40 hours a week)
Part-time paid employment (less than 30 hours a week)
Full time self-employment (40 hours a week)

Part time self-employment (less than 30 hours a week)
Student
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Unemployed or looking for work

Unable to work because of long-term illness or disability
Retired

Looking after home or family

Other

Which of the following best describes your working schedule?

Fixed work schedule

Flexible work schedule - with flexibility in finish times only
Flexible work schedule - with flexibility in start times only
Flexible work schedule - with flexibility in both start and finish
times

Rotating shift work schedule

Do you always work in the same place or work at multiple locations?

(If you both work from home and work on site, please only consider the No
work performed outside of you home) Yes
How many days in an average week do you: None
- work from home? 1 day
- travel to work? 2 days
3 days
4 days
5 days
More than 5 days
What is your marital status? Single
Married/Civil partnered
Divorced
Widowed

EEYET AR
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Including yourself, how many people live in your household? [NF 1-12]

Who else lives in your household? Please select all that apply. Spouse/Partner
Parent(s) or parent(s)-in-law
Child(ren)

Grandchild(ren)

Other relative

Live-in domestic helper

Other non-relative/roommate/housemate
Prefer not to answer

How many children do you have?

How many children between the age of 0 to 12, live with you? [NF 0-12]

How many children between the age of 13 to 18, live with you? [NF 0-12]
Thinking about all sources of income such as salary/wages, benefits, Under 15,000€
pensions and so on, which numbers best represent the total annual 15,000€ - 24,999€
income of your household before taxes and other deductions? 25,000€ - 34,999€

35,000€ - 49,999€

50,000€ - 74,999€

75,000€ or more

Prefer not to answer/Don't Know

The following categories are normally used to classify households based High

on their socio-economic status: high, higher middle, middle, lower Higher middle

middle or low. Where would you place your household? (Please select Middle

one answer only) Lower middle
Low

Prefer not to answer
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How many people in your household are employed (including full-time,
part-time and self-employed)?

[NF <=hh_size]

How many people in your household are holding valid driving licences?

[NF <=hh_size]

Do you hold any of these types of driving licences? Please check all that
apply if licence is currently valid

No
Full licence - car
Full licence — motorcycle or scooter

What type of dwelling are you currently living at?

Terrace house

Semi-detached house

Detached house

Bungalow

Converted flat

Purpose built flat (less than 6 storeys high)
Purpose built flat (at least 6 storeys high)

How far are the following places away from your home?
- Nearest bus/tram stop

- Nearest train station

- Nearest grocery store

- Nearest park/green space

Less than 0.5 km
0.5-1 km

1-2 km

2-3 km

3-5 km

5-7 km

7-10 km

More than 10 km

Page 2: Travel behaviour information

How many cars does your household own or has access?

0
1
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2
3
3+

Does your household have access to a leased car or company car? No

Yes

Are you the main driver of any of these cars?

No - | do not have regular access to any cars
Yes - but | shared a car with other household members
Yes

For the vehicle you are the main user, please reply to the follow

questions

What kind of vehicle is it?

Hatchback
Estate

SUvV

Saloon
Coupe
Convertible
MPV
Pickup

What type of fuel does your vehicle use?

Petrol

Diesel

Compressed natural gas (CNG)

Liquefied petroleum gas (LPG)

hybrid

Plug-in hybrid

Electric

Other energy souse (e.g. ethanol, hydrogen)
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What is the level of driving automation?

Level O : You are driving whenever these driver support features
are engaged - even if your feet are off the pedals and you are not
steering. You must constantly supervise these support features:
you must steer, brake or accelerate as needed to maintain safety.
These features are limited to providing warnings and momentary
assistance. For example: automatic emergency braking, blind spot
warning, lane departure warning.

Level 1 : You are driving whenever these driver support features
are engaged - even if your feet are off the pedals and you are not
steering. You must constantly supervise these support features:
you must steer, brake or accelerate as needed to maintain safety.
These features provide steering OR brake/acceleration support to
the driver. For example: lane centering OR adaptive cruise control.
Level 2 : You are driving whenever these driver support features
are engaged - even if your feet are off the pedals and you are not
steering. You must constantly supervise these support features:
you must steer, brake or accelerate as needed to maintain safety.
These features provide steering AND brake/acceleration support
to the driver. For example: lane centering AND adaptive cruise
control at the same time)

Level 3 : You are not driving when these automated driving
features are engaged - even if you are seated in "the driver's seat".
When the feature requests you must drive. These features can
drive the vehicle under limited conditions and will not operate
unless all required conditions are met. For example: traffic jam
chauffeur.

5
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Level 4 : You are not driving when these automated driving
features are engaged - even if you are seated in "the driver's seat".
These automated driving features will not require you to take over
driving. These features can drive the vehicle under limited
conditions and will not operate unless all required conditions are
met. For example: local driverless taxi, pedals/steering wheel may
or may not be installed.

What is the brand of your car? Please select all that apply. See sheet "Car_brand_drop_down"
What are the cubic meters of your vehicle's engine? [NF 800-8000]
How far is the driving range of this car? Less than 150 kilometres

150-250 kilometres
250-350 kilometres
350-500 kilometres
500-750 kilometres
750-1000 kilometres
Above 1000 kilometres

How old is this car (in terms of registration year)? 0-2 years old
3-5 years old
6-8 years old
9-11 years old
12 years old and above

How about the seat capacity of this car? Less than 4 seats

4 seats
5 seats
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6-8 seats

What is the annual vehicle mileage travelled (VMT) of this car?

Below 3,000 km
3,000-4,999 km
5,000-6,999 km
7,000-8,999 km
9,000-10,999 km
11,000-12,999 km
13,000-14,999 km
15,000 km or more

How much is the annual fuel cost?

Less than 600€
600€-999€
1000€-1,399¢
1,400€-1,799€
1,800€ or more

How much is the annual maintenance cost?

Less than 200€
200€-399€
400€-599¢€
600€-799€
800€ or more

How much did this car cost you for purchase?

Under 10,000€

10,000€-19,999€
20,000€-29,999€
30,000€-39,999€
40,000€-59,999€
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60,000€-79,999€
80,000€ or more

How far is the average refuel/recharging distance of this car? 15km

25km
50km
75km
100km

How often do you use this vehicle? Never
Once in a fortnight
A Couple of times per week
3-4 times a week
Once per day
Several times per day

Have you subscribed for car sharing services? No

Yes
Where do you usually park the vehicle while at home? Please select all On street - resident scheme
that apply. On street - metered

On street - other

Off street - public other

Off street - private residential

Off street - private non- residential

How many motorcycles does your household own? [NF 0-12]
Have you subscribed for motorcycle sharing services? No

Yes
How many electric-scooter does your household own? [NF 0-12]
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Have you subscribed for electric-scooter sharing services? No
Yes
How many bicycles does your household own? [NF 0-12]
Have you subscribed for bike sharing services? No
Yes
Do you use taxi for your trips? No
Yes
Do you use public transports (e.g. bus, tram, train)? No
Yes
Do you have a monthly pass for public transport modes? Bus
Tram
Train
None above
What is the duration of your public pass? Weekly
Monthly
Yearly
What type of area covers your pass? Urban pass
Inter-urban pass
Do you own a smartphone? No
Yes
How would you rate your dependence on using smartphone apps to Not at all
check travel information (e.g. mode, route, travel time) before and Slightly
during a trip in the UK/ Italy? Somewhat
Moderately
Extremely
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What do you mainly use travel apps for? Please check all that apply | don't use travel apps
Planning trips (e.g. check routes, mode, departure time)
Navigation
Checking other real-time information, e.g. travel time, road
congestion
Buying mobility services (e.g. buy train tickets through train apps)
Contactless payment for mobility services

How many one-way trips did you make in an average week by:

Please note that:

® One-way trip describes travelling from an origin to a destination, e.g.
commuting for work consists of two one-way trips - one there and one
home.

¢ |[f more than one method of transport is involved in an one-way trip,

please count them separately

- Bus

- Tram

- Train [NF 0-100]
- Private car as a driver <only shown to licenced respondents with at

least one car>

- Private car as a passenger <only shown to respondents with at least one

car>

- Taxi

- Ride-sharing (e.g. Uber)

- Cycling
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How do you rate your general satisfaction with travelling by: Extremely dissatisfied
- Bus Somewhat dissatisfied
- Tram
- Train Neither satisfied not dissatisfied
- Private car as a driver
- Private car as a passenger <only shown to phhcar>0> Somewhat satisfied
- Taxi
- Ride-sharing (e.g. Uber)
- Cycling Extremely satisfied
How long is your commute distance (one-way)? Less than 5 km

5-10 km

10-15 km

15-20 km

20-30 km

30-40 km

40-50 km

50-60 km

More than 60 km
How long does it normally take to get to your place of work/education Less than 10min
from your home? 10-20min

20-30min

30-45min

45-60min

1-1.5h
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Longer than 1.5h

Which mode do you usually use to get to your place of work/education?

Private car as a passenger

Private car as a driver

Public transport (e.g. bus, tram, local train)
Ride-hailing (e.g. Uber)

Taxi

Bike

Walk all the way

How would you describe the area type of your residential location?

City centre
Suburban
Rural

Do you have any long-term physical or health issue that limits your
ability to travel and get around?

Yes
No
Prefer not to answer

How easy or difficult is to use the below transport modes?

Bus Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience
Metro Impossible without help

Difficult (but not impossible)
Easy to use

| do not have the experience
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Car Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Taxi Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Cycling Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Walking Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Page 3: attitudes and perceptions

Attitudes towards automation

Automated vehicles are exciting

Much of society will benefit from a fully automated transport system 1= St.rongly disagree
Automated vehicles can help people feel happier 2= Dls-agree )

o ) ) 3 = Neither disagree nor agree"
Some complex decisions are best left to automated vehicles instead of 4 = Agree

human drivers 5 = Strongly agree

| love everything about AVs
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| would entrust an AV to carry my kids to school (or a dearest person to an
activity)

Autonomous driving can allow me to allocate my time on other activities
while driving

Attitudes regarding COVID and other health issues

Due to the ongoing/past pandemic | would avoid crowded public transport

vehicles 1 = Strongly disagree

| am more worried about my health than most people around me 2 = Disagree

The COVID-19 situation has greatly affected my mental health 3 = Neither disagree nor agree"
The COVID-19 situation has greatly affected my physical health 4 = Agree

| would avoid sharing a vehicle with an unknown person due to health 5 = Strongly agree

concerns

Attitudes regarding data privacy and concerns

| am more worried regarding my data rights than | was 5 years ago
| suspect my data is being used/exploited without my consent

Technology is becoming more "needy" regarding data needs from 1 = Strongly disagree
individuals 2 = Disagree

| am willing to share my private data in order to receive a 3 = Neither disagree nor agree"
respectable/needed service 4 = Agree

. ) ) 5 = Strongly agree
| am willing to share my private data in order to support a non-

profit/public good initiative
| am willing to share my private data for personal profit/gain
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10.2. Passenger survey questionnaire for Oxfordshire (OXS)

Appendix 2: Passenger survey questionnaire for Oxfordshire

Question Response options - Oxfordshire
Page 1: Socio-economic characteristics
How old are you? [NF 18-99]
What is your gender? Male
Female
Other
Prefer not to answer
In which area do you live See sheet "National_drop down"
What is the highest degree or level of education you completed? No formal qualifications

GCSEs or equivalent
A level or equivalent
Vocational school
Undergraduate
Master's degree
Doctorate degree
Other

What is your employment status? Full time paid employment
Part-time paid employment
Full time self-employment
Part time self-employment
Student
Unemployed and looking for work
Unemployed and not looking for work
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Retired
Homekeeper
Other

Which of the following best describes your working schedule?

Fixed work schedule

Flexible work schedule - with flexibility in finish times only

Flexible work schedule - with flexibility in start times only

Flexible work schedule - with flexibility in both start and finish times
Rotating shift work schedule

Do you always work in the same place or work at multiple locations?

(If you both work from home and work on site, please only consider the No
work performed outside of you home) Yes
How many days in an average week do you: None
- work from home? 1 day
- travel to work? 2 days
3 days
4 days
5 days
More than 5 days
What is your marital status? Single
Married/Civil partnered
Divorced
Widowed
Including yourself, how many people live in your household? [NF 1-12]
Who else lives in your household? Please select all that apply. Spouse/Partner
Parent(s) or parent(s)-in-law
Child(ren)

EEYET AR
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Grandchild(ren)

Other relative

Live-in domestic helper

Other non-relative/roommate/housemate
Prefer not to answer

How many children do you have? [NF 1-12]
How many children between the age of 0 to 12, live with you? [NF 0-12]
How many children between the age of 13 to 18, live with you? [NF 0-12]

Thinking about all sources of income such as salary/wages, benefits,
pensions and so on, which numbers best represent the total annual
income of your household before taxes and other deductions?

less than £5,000
£5,000 - £9,999
£10,000 - £14,999
£15,000 - £19,999
£20,000 - £24,999
£25,000 - £34,999
£35,000 - £49,999
£50,000 - £74,999
£75,000 - £99,999
£100,000 or more
Prefer not to answer/Don't Know

How many people in your household are employed (including full-time,
part-time and self-employed)?

[NF <=hh_size]

How many people in your household are holding valid driving licences?

[NF <=hh_size]

Do you hold any of these types of driving licences? Please check all that
apply if licence is currently valid

No (exclusive option)
Full licence - car
Full licence — motorcycle or scooter

What type of dwelling are you currently living at?

Terrace house

EEYET AR
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Semi-detached house

Detached house

Bungalow

Converted flat

Purpose built flat (less than 6 storeys high)
Purpose built flat (at least 6 storeys high)

How far are the following places away from your home?
- Nearest bus/tram stop

- Nearest train station

- Nearest grocery store

- Nearest park/green space

Less than 0.5 mile
0.5-1 mile

1-2 mile

2-3 mile

3-5 mile

5-7 mile

7-10 mile

More than 10 miles

Page 2: Travel behaviour information

How many cars does your household own or has access?

0
1
2
3
3+

Does your household have access to a leased car or company car?

No
Yes

Are you the main driver of any of these cars?

No - I do not have regular access to any cars
Yes - but | shared a car with other household members
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Yes

For the vehicle you are the main user, please reply to the follow

questions

What kind of vehicle is it?

Hatchback
Estate

SUV

Saloon
Coupe
Convertible
MPV
Pickup

What type of fuel does your vehicle use?

Petrol

Diesel

Compressed natural gas (CNG)

Liquefied petroleum gas (LPG)

hybrid

Plug-in hybrid

Electric

Other energy souse (e.g. ethanol, hydrogen)

What is the level of driving automation?

Level 0 : You are driving whenever these driver support features are
engaged - even if your feet are off the pedals and you are not
steering. You must constantly supervise these support features:
you must steer, brake or accelerate as needed to maintain safety.
These features are limited to providing warnings and momentary
assistance. For example: automatic emergency braking, blind spot
warning, lane departure warning.
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Level 1 : You are driving whenever these driver support features are
engaged - even if your feet are off the pedals and you are not
steering. You must constantly supervise these support features:
you must steer, brake or accelerate as needed to maintain safety.
These features provide steering OR brake/acceleration support to
the driver. For example: lane centering OR adaptive cruise control.
Level 2 : You are driving whenever these driver support features are
engaged - even if your feet are off the pedals and you are not
steering. You must constantly supervise these support features:
you must steer, brake or accelerate as needed to maintain safety.
These features provide steering AND brake/acceleration support to
the driver. For example: lane centering AND adaptive cruise control
at the same time)

Level 3 : You are not driving when these automated driving features
are engaged - even if you are seated in "the driver's seat". When the
feature requests you must drive. These features can drive the
vehicle under limited conditions and will not operate unless all
required conditions are met. For example: traffic jam chauffeur.
Level 4 : You are not driving when these automated driving features
are engaged - even if you are seated in "the driver's seat". These
automated driving features will not require you to take over driving.
These features can drive the vehicle under limited conditions and
will not operate unless all required conditions are met. For example:
local driverless taxi, pedals/steering wheel may or may not be
installed.

What is the brand of your car? Please select all that apply.

See sheet "Car_brand_drop_down"

What are the cubic meters of your vehicle's engine?

[NF 800-8000]

5
H
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How far is the driving range of this car?

Less than 150 miles
150-250 miles
250-350 miles
350-500 miles
500-750 miles
750-1000 miles
Above 1000 miles

How old is this car (in terms of registration year)?

0-2 years old
3-5 years old
6-8 years old
9-11 years old
12 years old and above

How about the seat capacity of this car?

Less than 4 seats
4 seats

5 seats

6-8 seats

What is the annual vehicle mileage travelled (VMT) of this car?

Below 3,000 miles
3,000-4,999 miles
5,000-6,999 miles
7,000-8,999 miles
9,000-10,999 miles
11,000-12,999 miles
13,000-14,999 miles
15,000 miles or more
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How much is the annual fuel cost?

Less than £600
£600-£999
£1000-£1,399
£1,400-£1,799
£1,800 or more

How much is the annual maintance cost?

Less than £200
£200-£399
£400-£599
£600-£799
£800 or more

How much did this car cost you for purchase?

Under £10,000

£10,000-£19,999
£20,000-£29,999
£30,000-£39,999
£40,000-£59,999
£60,000-£79,999
£80,000 or more

How far is the average refuel/recharging distance of this car?

15 miles
25 miles
50 miles
75 miles
100 miles

How often do you use this vehicle?

Never
Once in a fortnight
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A Couple of times per week
3-4 times a week

Once per day

Several times per day

Where do you usually park the vehicle while at home? Please select all
that apply.

On street - resident scheme

On street - metered

On street - other

Off street - public other

Off street - private residential

Off street - private non- residential

How many motorcycle or scooter does your household own?

[NF 0-12]

How often do you use your motorcycle or scooter for your trips?

Never

Once in a fortnight

A Couple of times per week
3-4 times a week

Once per day

Several times per day

How many bicycles does your household own?

[NF 0-12]

Do you use public transports (e.g. bus, tram, train)?

No
Yes

Do you have a monthly pass for public transport modes?

Bus

Tram

Train

None above

What is the duration of your public pass?

Weekly
Monthly
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Yearly

Do you own a smartphone? No
Yes

How would you rate your dependence on using smartphone apps to Not at all

check travel information (e.g. mode, route, travel time) before and Slightly

during a trip in the UK/ Italy? Somewhat
Moderately
Extremely

What do you mainly use travel apps for? Please check all that apply | don't use travel apps

Planning trips (e.g. check routes, mode, departure time)
Navigation

Checking other real-time information, e.g. travel time, road
congestion

Buying mobility services (e.g. buy train tickets through train apps)
Contactless payment for mobility services

How many one-way trips did you make in an average week by:

Please note that:

® One-way trip describes travelling from an origin to a destination, e.g.

commuting for work consists of two one-way trips - one there and one

home.

¢ If more than one method of transport is involved in an one-way trip, [NF 0-100]
please count them separately

- Bus
-Tram
- Train
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- Private car as a driver <only shown to licenced respondents with at
least one car>

- Private car as a passenger <only shown to respondents with at least one
car>

- Taxi

- Ride-sharing (e.g. Uber)

- Cycling

How do you rate your general satisfaction with travelling by: Extremely dissatisfied

- Bus Somewhat dissatisfied
-Tram
- Train Neither satisfied not dissatisfied

- Private car as a driver

- Private car as a passenger <only shown to phhcar>0>

- Taxi

- Ride-sharing (e.g. Uber) Extremely satisfied
- Cycling

Somewhat satisfied

How long is your commute distance (one-way)? Less than 5 miles

5-10 miles

10-15 miles

15-20 miles

20-30 miles

30-40 miles

40-50 miles

50-60 miles

More than 60 miles

Less than 10min
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How long does it normally take to get to your place of work/education
from your home?

10-20min
20-30min
30-45min
45-60min

1-1.5h

Longer than 1.5h

Which mode do you usually use to get to your place of work/education?

Private car as a passenger

Private car as a driver

Public transport (e.g. bus, tram, local train)
Ride-hailing (e.g. Uber)

Taxi

Bike

Walk all the way

How would you describe the area type of your residential location?

City centre
Suburban
Rural

Do you have any long-term physical or health issue that limits your
ability to travel and get around?

Yes
No
Prefer not to answer

How easy or difficult is to use the below transport modes?

Bus

Impossible without help
Difficult (but not impossible)
Easy to use

| do not have the experience
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Underground Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Car Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Taxi Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Cycling Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Walking Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Page 3: attitudes and perceptions

Attitudes towards automation

Automated vehicles are exciting 1 = Strongly disagree
Much of society will benefit from a fully automated transport system 2 = Disagree
Automated vehicles can help people feel happier 3 = Neither disagree nor agree"
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Some complex decisions are best left to automated vehicles instead of 4 = Agree
human drivers 5 = Strongly agree

| love everything about AVs

| would entrust an AV to carry my kids to school (or a dearest person to an
activity)

Autonomous driving can allow me to allocate my time on other activities
while driving

Attitudes regarding COVID and other health issues

Due to the ongoing/past pandemic | would avoid crowded public transport

vehicles 1 = Strongly disagree

| am more worried about my health than most people around me 2 = Disagree

The COVID-19 situation has greatly affected my mental health 3 = Neither disagree nor agree"
The COVID-19 situation has greatly affected my physical health 4 = Agree

| would avoid sharing a vehicle with an unknown person due to health 5 = Strongly agree

concerns

Attitudes regarding data privacy and concerns

| am more worried regarding my data rights than | was 5 years ago

| suspect my data is being used/exploited without my consent

Technology is becoming more "needy" regarding data needs from 1 =Strongly disagree

individuals 2 = Disagree
3 = Neither disagree nor agree"
| am willing to share my private data in order to receive a 4 = Agree

respectable/needed service 5 = Strongly agree

| am willing to share my private data in order to support a non-
profit/public good initiative
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‘ | am willing to share my private data for personal profit/gain
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10.3. Turin's Sample size with confidence level 86% & 87%

Appendix 3: Turin's Sample size with confidence level 86% & 87%.

Confidence level 86% Confidence level 87%

Sample for | Sample for | Sample for Sample for | Sample for | Sample for 2

year 2011 - Name Sample | No cars or 1 car or 2 cars or year 2011 - Name Sample | No cars or 1 caror cars or vans
municipality size vans in vanin vans in municipality size vans in vanin in

household | household | household household | household | household
Airasca 1 2 1 Airasca 1 2 1
Almese 6 1 3 2 Almese 1 3 3
Alpignano 17 3 8 6 Alpignano 19 3 9 7
Avigliana 12 2 S 4 Avigliana 13 2 6 S
Baldissero Torinese 4 1 2 1 Baldissero Torinese 4 1 2 2
Beinasco 18 3 8 7 Beinasco 20 3 9 7
Borgaro Torinese 13 2 6 5 Borgaro Torinese 14 2 6 )
Bosconero 3 0 1 1 Bosconero 3 1 1 1
Brandizzo 8 1 4 3 Brandizzo 9 2 4 3
Bruino 8 1 4 3 Bruino 9 1 4 3
Buttigliera Alta 6 1 3 2 Buttigliera Alta 7 1 3 3
Cafasse 4 1 2 1 Cafasse 4 1 2 1
Cambiano 6 1 3 2 Cambiano 6 1 3 2
Candiolo 5 1 2 2 Candiolo 6 1 3 2
Cantalupa 2 0 1 1 Cantalupa 3 0 1 1
Caprie 2 0 1 1 Caprie 2 0 1 1
Carignano 9 2 4 3 Carignano 10 2 5 4
Casalborgone 2 0 1 1 Casalborgone 2 0 1 1
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Caselette
Caselle Torinese
Castagneto Po
Castagnole Piemonte
Castiglione Torinese
Chieri

Chivasso
Cinzano
Collegno
Cumiana
Druento

Fiano

Foglizzo

Front

Gassino Torinese
Givoletto
Grugliasco

La Cassa

La Loggia
Lauriano

Leini
Lombardore
Marentino
Moncalieri

Montaldo Torinese
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Caselette
Caselle Torinese
Castagneto Po
Castagnole Piemonte
Castiglione Torinese
Chieri

Chivasso
Cinzano
Collegno
Cumiana
Druento

Fiano

Foglizzo

Front

Gassino Torinese
Givoletto
Grugliasco

La Cassa

La Loggia
Lauriano

Leini
Lombardore
Marentino
Moncalieri

Montaldo Torinese
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D3.1 Data collection tools for passenger and freight surveys

Montanaro
Monteu da Po
Nichelino

None
Orbassano
Pavarolo
Pecetto Torinese
Pianezza

Pino Torinese
Piobesi Torinese
Piossasco
Reano

Rivalba

Rivalta di Torino
Rivarossa

Rivoli
Robassomero
Rosta

Rubiana

San Benigno Canavese
San Francesco al
Campo

San Gillio
San Maurizio Canavese
San Mauro Torinese

San Raffaele Cimena
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Montanaro
Monteu da Po
Nichelino

None
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Pino Torinese
Piobesi Torinese
Piossasco
Reano

Rivalba

Rivalta di Torino
Rivarossa

Rivoli
Robassomero
Rosta

Rubiana

San Benigno Canavese
San Francesco al
Campo

San Gillio
San Maurizio Canavese
San Mauro Torinese

San Raffaele Cimena
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D3.1 Data collection tools for passenger and freight surveys

San Sebastiano da Po 0 1 San Sebastiano da Po 0 1
Sangano 1 2 1 Sangano 1 2 1
Sciolze 2 0 1 1 Sciolze 0 1 1
Settimo Torinese 46 8 21 17 Settimo Torinese o1 9 23 19
Torino 972 306 476 190 Torino 1071 337 525 210
Torrazza Piemonte 3 0 1 1 Torrazza Piemonte 3 1 1 1
Trana 4 1 2 1 Trana 4 1 2 2
Trofarello 11 2 S 4 Trofarello 12 2 5 4
Val della Torre 4 1 2 1 Val della Torre 4 1 2 2
Vallo Torinese 0 0 0 Vallo Torinese 0 0 0
Varisella 1 0 0 0 Varisella 1 0 0 0
Venaria Reale 33 6 15 12 Venaria Reale 36 6 17 14
Verolengo 5 1 2 2 Verolengo 6 1 3 2
Villar Dora 3 1 1 1 Villar Dora 3 1 1 1
Villarbasse 3 1 1 1 Villarbasse 4 1 2 1
Villastellone 5 1 2 2 Villastellone S 1 2 2
Vinovo 14 2 6 S Vinovo 15 3 7 6
Virle Piemonte 1 0 1 0 Virle Piemonte 1 0 1 0
Volpiano 14 2 6 5 Volpiano 15 3 7 6
Volvera 8 1 4 3 Volvera 9 1 4 3
Total 1824 453 864 506 Total 2010 499 953 558
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10.4. Oxfordshire's Sample size with confidence level 93%.

Appendix 4: Oxfordshire's Sample size with confidence level 93%.

Confidence level 93%
Sample for | Sample for | Sample for 2 | Sample for 3 | Sample for 4
Sample | Nocarsor | 1carorvan | carsorvans | carsorvans | or more cars
2011 super output area - lower layer . . . . . . Males | Females
size vans in in in in orvansin

household household household household household
Cherwell 001A E01028479 3 0 1 2 0 0 50% 50%
Cherwell 001B E01028480 4 0 1 1 0 0 49% 51%
Cherwell 001C E01028508 3 0 1 1 0 0 48% 52%
Cherwell 001D E01028509 4 0 1 2 0 0 50% 50%
Cherwell 002A E01028441 6 1 3 2 0 0 49% 51%
Cherwell 002C E01028443 4 0 2 1 0 0 49% 51%
Cherwell 002D E01028444 4 0 2 1 0 0 50% 50%
Cherwell 002E E01032943 4 0 2 2 0 0 49% 51%
Cherwell 002F E01032944 4 1 2 1 0 0 51% 49%
Cherwell 003A E01028445 3 1 1 1 0 0 47% 53%
Cherwell 003B E01028446 4 1 2 1 0 0 49% 51%
Cherwell 003C E01028447 3 1 2 1 0 0 52% 48%
Cherwell 003D E01028448 4 2 2 1 0 0 48% 52%
Cherwell 004A E01028435 6 3 2 0 0 0 48% 52%
Cherwell 004C E01028437 4 0 2 1 0 0 49% 51%
Cherwell 004D E01028438 5 1 2 1 0 0 50% 50%
Cherwell 004E E01028439 4 0 2 1 0 0 50% 50%
Cherwell 004F E01028440 5 2 2 1 0 0 51% 49%
Cherwell 004G E01032941 4 2 2 1 0 0 47% 53%
Cherwell 004H E01032942 4 1 2 1 0 0 50% 50%
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D3.1 Data collection tools for passenger and freight surveys

Cherwell 005A
Cherwell 005B
Cherwell 005C
Cherwell 005D
Cherwell 005E
Cherwell 005F
Cherwell 006A
Cherwell 006B
Cherwell 006C
Cherwell 006D
Cherwell 006E
Cherwell 007A
Cherwell 007B
Cherwell 007C
Cherwell 007D
Cherwell 008A
Cherwell 008B
Cherwell 008C
Cherwell 008D
Cherwell 009A
Cherwell 009B
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Cherwell 009D
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Cherwell 010A
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Cherwell 010C
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E01028485
E01028486
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E01028504
E01028481
E01028482
E01028505
E01028506
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D3.1 Data collection tools for passenger and freight surveys

Cherwell 010E
Cherwell 011A
Cherwell 011B
Cherwell 011C
Cherwell 011D
Cherwell 011E
Cherwell 011F
Cherwell 012A
Cherwell 012B
Cherwell 012C
Cherwell 012D
Cherwell 013A
Cherwell 013B
Cherwell 013C
Cherwell 013D
Cherwell 013E
Cherwell 014A
Cherwell 014B
Cherwell 014C
Cherwell 014D
Cherwell 014E
Cherwell 014F
Cherwell 015A
Cherwell 015B
Cherwell 015C
Cherwell 015D
Cherwell 016A
Cherwell 016B
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D3.1 Data collection tools for passenger and freight surveys

Cherwell 016C
Cherwell 016D
Cherwell 016E
Cherwell 016F
Cherwell 017A
Cherwell 017B
Cherwell 017C
Cherwell 017D
Cherwell 017E
Cherwell 018A
Cherwell 018B
Cherwell 018C
Cherwell 018D
Cherwell 019A
Cherwell 019B
Cherwell 019C
Cherwell 019D
Oxford 001A
Oxford 001B
Oxford 001C
Oxford 001D
Oxford 002C
Oxford 002D
Oxford 002F
Oxford 002G
Oxford 003A
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D3.1 Data collection tools for passenger and freight surveys

Oxford 003D
Oxford 004A
Oxford 004B
Oxford 004C
Oxford 004D
Oxford 005A
Oxford 005B
Oxford 005C
Oxford 005D
Oxford 006A
Oxford 006B
Oxford 006C
Oxford 006D
Oxford 006E
Oxford 006F
Oxford 007A
Oxford 007B
Oxford 007C
Oxford 007D
Oxford 007E
Oxford 008A
Oxford 008B
Oxford 008E
Oxford 009A
Oxford 009B
Oxford 009C
Oxford 009D
Oxford 010A
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D3.1 Data collection tools for passenger and freight surveys

Oxford 010B
Oxford 010C
Oxford 010D
Oxford 011A
Oxford 011B
Oxford 011C
Oxford 011D
Oxford 011E
Oxford 011F
Oxford 011G
Oxford 012A
Oxford 012B
Oxford 012C
Oxford 012D
Oxford 013A
Oxford 013B
Oxford 013C
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D3.1 Data collection tools for passenger and freight surveys

Oxford 015E
Oxford 015F
Oxford 016A
Oxford 016B
Oxford 016C
Oxford 016D
Oxford 016E
Oxford 016F
Oxford 017A
Oxford 017B
Oxford 017C
Oxford 017D
Oxford 018A
Oxford 018B
Oxford 018C
Oxford 018D
South Oxfordshire 001A
South Oxfordshire 001B
South Oxfordshire 001C
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D3.1 Data collection tools for passenger and freight surveys

South Oxfordshire 004A
South Oxfordshire 004B
South Oxfordshire 004C
South Oxfordshire 004D
South Oxfordshire 004E
South Oxfordshire 005A
South Oxfordshire 005B
South Oxfordshire 005C
South Oxfordshire 005D
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South Oxfordshire 006A
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D3.1 Data collection tools for passenger and freight surveys

South Oxfordshire 009E
South Oxfordshire 010A
South Oxfordshire 010B
South Oxfordshire 010C
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D3.1 Data collection tools for passenger and freight surveys
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D3.1 Data collection tools for passenger and freight surveys
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D3.1 Data collection tools for passenger and freight surveys
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D3.1 Data collection tools for passenger and freight surveys

West Oxfordshire 004G
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D3.1 Data collection tools for passenger and freight surveys

West Oxfordshire 010D E01028817 4 0 2 1 0 0 50% 50%
West Oxfordshire 010E E01028818 5 1 3 1 0 0 46% 54%
West Oxfordshire 010F E01028819 5 1 2 1 0 0 48% 52%
West Oxfordshire 011A E01028785 4 1 2 1 0 0 48% 52%
West Oxfordshire 011B E01028786 3 0 1 1 0 0 49% 51%
West Oxfordshire 011C E01028787 3 1 1 1 0 0 49% 51%
West Oxfordshire 011D E01028800 3 0 1 1 0 0 50% 50%
West Oxfordshire 012A E01028762 5 0 2 2 1 0 50% 50%
West Oxfordshire 012B E01028766 5 0 2 2 1 0 48% 52%
West Oxfordshire 012C E01028767 5 1 2 2 0 0 49% 51%
West Oxfordshire 013D E01028772 5 0 2 2 0 0 50% 50%
West Oxfordshire 013E E01032949 4 0 1 1 0 0 50% 50%
West Oxfordshire 013F E01032950 4 0 1 2 0 0 48% 53%
West Oxfordshire 013G E01032951 4 0 2 1 0 0 50% 50%
West Oxfordshire 013H E01032953 5 0 3 2 0 0 49% 51%
West Oxfordshire 014A E01028771 4 1 2 1 0 0 49% 51%
West Oxfordshire 014B E01028773 4 0 2 1 0 0 51% 49%
West Oxfordshire 014C E01028774 3 1 1 1 0 0 64% 36%
West Oxfordshire 014D E01028775 3 0 1 1 0 0 52% 48%
West Oxfordshire 015A E01028764 5 0 2 2 0 0 48% 52%
West Oxfordshire 015B E01028765 5 1 2 2 1 0 50% 50%
West Oxfordshire 015C E01028801 3 0 1 2 0 0 50% 50%
West Oxfordshire 015D E01028802 4 0 1 2 1 0 49% 51%
Total 1606 281 666 493 119 47
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10.5. Oxfordshire's Sample size with confidence level 94%

Appendix 5: Oxfordshire's Sample size with confidence level 94%.

Confidence level 94%

prEETITE un S grusl agrera il Mo 2509

TN Sample for 1 | Sample for2 | Sample for 3 UL
2011 super output area - lower layer Sar.nple No carf, or carorvanin | carsorvans | carsorvans more ca.rs or Males | Females
Slze vans in household in household | in household vans in
household household
Cherwell 001A E01028479 4 0 1 2 1 0 50% 50%
Cherwell 001B E01028480 5 0 2 2 1 0 49% 51%
Cherwell 001C E01028508 3 0 1 2 0 0 48% 52%
Cherwell 001D E01028509 5 0 2 2 1 0 50% 50%
Cherwell 002A E01028441 8 2 3 2 0 0 49% 51%
Cherwell 002C E01028443 5 1 2 2 0 0 49% 51%
Cherwell 002D E01028444 5 0 2 1 0 0 50% 50%
Cherwell 002E E01032943 5 0 2 2 0 0 49% 51%
Cherwell 002F E01032944 5 1 2 1 0 0 51% 49%
Cherwell 003A E01028445 4 1 2 1 0 0 47% 53%
Cherwell 003B E01028446 5 1 2 1 0 0 49% 51%
Cherwell 003C E01028447 4 1 2 1 0 0 52% 48%
Cherwell 003D E01028448 5 2 2 1 0 0 48% 52%
Cherwell 004A E01028435 7 4 3 0 0 0 48% 52%
Cherwell 004C E01028437 4 1 2 1 0 0 49% 51%
Cherwell 004D E01028438 6 2 3 1 0 0 50% 50%
Cherwell 004E E01028439 4 1 2 1 0 0 50% 50%
Cherwell 004F E01028440 6 2 3 1 0 0 51% 49%
Cherwell 004G E01032941 5 2 2 1 0 0 47% 53%
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D3.1 Data collection tools for passenger and freight surveys
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D3.1 Data collection tools for passenger and freight surveys
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D3.1 Data collection tools for passenger and freight surveys
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D3.1 Data collection tools for passenger and freight surveys

Oxford 003C
Oxford 003D
Oxford 004A
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West Oxfordshire 010E E01028818 7 2 3 1 0 0 46% 54%
West Oxfordshire 010F E01028819 6 2 2 1 0 0 48% 52%
West Oxfordshire 011A E01028785 5 1 2 1 0 0 48% 52%
West Oxfordshire 011B E01028786 4 0 2 1 0 0 49% 51%
West Oxfordshire 011C E01028787 4 1 2 1 0 0 49% 51%
West Oxfordshire 011D E01028800 4 0 1 2 1 0 50% 50%
West Oxfordshire 012A E01028762 6 0 2 2 1 0 50% 50%
West Oxfordshire 012B E01028766 7 0 2 3 1 0 48% 52%
West Oxfordshire 012C E01028767 7 1 3 2 0 0 49% 51%
West Oxfordshire 013D E01028772 6 0 2 2 0 0 50% 50%
West Oxfordshire 013E E01032949 5 0 2 2 0 0 50% 50%
West Oxfordshire 013F E01032950 5 0 2 3 0 0 48% 53%
West Oxfordshire 013G E01032951 6 0 3 2 0 0 50% 50%
West Oxfordshire 013H E01032953 7 1 3 2 0 0 49% 51%
West Oxfordshire 014A E01028771 5 1 2 1 0 0 49% 51%
West Oxfordshire 014B E01028773 5 1 2 1 0 0 51% 49%
West Oxfordshire 014C E01028774 4 1 2 1 0 0 64% 36%
West Oxfordshire 014D E01028775 4 0 2 2 0 0 52% 48%
West Oxfordshire 015A E01028764 6 0 2 2 1 0 48% 52%
West Oxfordshire 015B E01028765 6 1 2 2 1 0 50% 50%
West Oxfordshire 015C E01028801 4 0 1 2 1 0 50% 50%
West Oxfordshire 015D E01028802 5 0 1 2 1 0 49% 51%
Total 2,027 355 840 623 150 59
oy rivpane - cpmeising b U | 129

prEETITE un S grusl agrera il Mo 2509




Ve | HarRmONY
c‘_-' e

D3.1 Data collection tools for passenger and freight surveys

10.6. Trikala - Pharmacists pre-demonstration questionnaire

Appendix 6: Trikala - Pharmacists pre-demonstration questionnaire.

‘ Pharmacists pre-demonstration questionnaire

Questions

A. Details and mode of operation of the pharmacy

Where is your pharmacy located?

At the moment, what procedure do you follow for ordering the medical products from the pharmaceutical warehouse? (if done electronically then the
unmanned aerial flying vehicles (UAVs) company will be able to have direct access to the order and therefore a faster response)

How many one-off routes occur weekly for covering your supply needs of pharmaceutical/paramedic products?
Currently, how often are pharmaceutical/paramedic shipments made to your pharmacy?

How long does it take for an order to reach your pharmacy (from the moment of its submission)?

B. Perceptions and preferences about unmanned aerial flying vehicles (UAVs)

10.

11.

Do you know what unmanned aerial flying vehicles (UAVs) are? If so, what is your opinion about them?

Would you be interested in transporting pharmaceutical/paramedic materials, from the pharmaceutical warehouse to your pharmacy, using unmanned
aerial flying vehicles (UAVs)? If yes, under which conditions?

What kind of pharmaceutical/paramedic materials (e.g., medicines, splints, bandages, orthopaedics materials, etc.) would you be interested to transfer
using a unmanned aerial flying vehicles (UAVs)?

What would be the ideal unmanned aerial flying vehicles (UAVs) capacity (in kg) for your transporting needs?

How often do you think you would use an unmanned aerial flying vehicles (UAVs) service to transport pharmaceutical/paramedic products under normal

circumstances?

How often do you think you would use an unmanned aerial flying vehicles (UAVs) service to transport pharmaceutical/paramedic products under
exceptional circumstances such as the COVID-19 outbreak?

TR
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12. Have you used an unmanned aerial flying vehicles (UAVs) so far to receive or deliver pharmaceutical/paramedic products?
a. If yes, how long did it take for your order to arrive, from the time it was placed until it reached your pharmacy?

13. How long would you be willing to wait to receive your order?
14. Would you be willing to pay for this service?

15. Could you please answer the following questions?

Unmanned aerial Autonomous Cargo bikes
flying vehicles (driverless) delivery
(UAVs) robots

Delivery time 1. 1.5 hours

3 hours

5 hours

same day-delivery

next-day delivery

more than 2 days

6

8

12

14

18

22

Home

Public space (such as storage locks)
Work

No

Regular updates

Precise location

Yes

No

Shipping price (independent of
package price — to be stressed
during the experiment) (in €)

Delivery point choice availability

clwNRlOURBGNRIOG R BN

Tracking app

Delivery time window choice
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Payment 1. Card-electronic
2. Through app
3. Cashonly
Weight e Lessthan e Lessthan e lessthan
0.5 kg 0.5 kg 0.5 kg
e 0.5-1kg e 05-1kg e 0.5-1kg
e 1-25kg e 1-2.5kgs e 1-2.5kgs
e 25-5kgs e 25-5kgs
e 5-10 kgs
Capacity of mode e 1 package
e 2 packages
e 3 packages
e 4 packages

16. Would you cover the cost of such a service or charge it to the customer who placed the order?

17. Would you be interested in participating in a pilot trial of delivery or receipt of pharmaceutical/paramedic products in your area?
a. If yes, what would you expect from this pilot?
b. If not, what are the reasons that would demotivate you from participating?

18. Do you think that the direct transport of a medical product via unmanned aerial flying vehicles (UAVs) increases the customer's feeling of safety and
satisfaction towards the pharmacy?

19. What do you think are the drawbacks of adopting unmanned aerial flying vehicles (UAVs) for the transportation of pharmaceutical/paramedic materials?

20. Please indicate your level of agreement for each one of the following statements, regarding your concerns in adopting unmanned aerial flying vehicles
(UAVs) for the transport of pharmaceutical/paramedic materials.

Strong| . Strongl
. il Disagree Neutral Agree gl
disagree agree
| expect that there might be issues in the following technical aspects:
bt aarre g gt M| 137
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Flight range

Routing and scheduling of unmanned
aerial flying vehicles (UAVs)

Limited battery characteristics of
unmanned aerial flying vehicles
(UAVs)

Limited carrying capacity

Weather

Inexperienced remote pilots

| expect that there might be issues in the following social aspects:

Public perception and acceptance

Threat to privacy by general public

Customer perception regarding
receiving the items

Security issues (cyber-attacks,
hijacking, terrorism etc.)

I expect that there might be issues in the following legal and managerial aspects:

Complicated regulatory framework

Top management commitment

Legality issues

Commercialisation of unmanned
aerial flying vehicles (UAVs)

I expect that there might be issues in the following safety aspects:

Causing property damage

Causing fire

Injuring or killing someone

Crashing into a manned aircraft

Crashing into another unmanned
aerial flying vehicles (UAVs)
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21. What are the potential benefits of adopting unmanned aerial flying vehicles (UAVs) for the transportation of pharmaceutical/paramedic materials? (open
answer at the beginning and then we ask the questions from the table below).

Please indicate your level of agreement for each one of the following items, regarding your expectations of participating in the pilot survey of using unmanned
aerial flying vehicles (UAVs) for the transport of pharmaceutical/paramedic materials.

The application and use of unmanned aerial flying vehicles (UAVs) will lead to:

Strongly , Strongly
disagree Disagree | Neutral Agree agree

Faster deliveries to avoid traffic jams

Reducing the carbon footprint

Less fuel requirements

No parking costs

Less infrastructure investments
Decreased operating costs

Decreased labour costs

Improved responsiveness and efficiency
in the delivery of goods

Efficient routing of deliveries

Efficient route adjustments using real
time traffic data

Accurate tracking of the position of
unmanned aerial flying vehicles (UAVs)

Regarding the particular circumstances due to COVID-19.

22. Would you choose to transport pharmaceutical/paramedic using an unmanned aerial flying vehicles (UAVs), to reduce physical contact between warehouse
employees and pharmacists?

23. If your area was under lockdown, would you choose to use an unmanned aerial flying vehicles (UAVs) for transferring pharmaceutical/paramedic products?

TR
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24. Would you opt to use an unmanned aerial flying vehicles (UAVs) delivery service in the event of a second wave of COVID-19?

Thank you for your time.

L
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10.7. Trikala - Pharmacists post-demonstration questionnaire

Appendix 7: Trikala - Pharmacists post-demonstration questionnaire.

\ Pharmacists post-demonstration questionnaire \

Questions

A. Details and mode of operation of the pharmacy

1. Where is your pharmacy located?

2. At the moment, what procedure do you follow for ordering the medical products from the pharmaceutical warehouse? (if done electronically then the
unmanned aerial flying vehicles (UAVs) company will be able to have direct access to the order and therefore a faster response)

3.  How many one-off routes occur weekly for covering your supply needs of pharmaceutical/paramedic products?
4. Inthe current situation, how often are pharmaceutical/paramedic shipments made to your pharmacy?

5. How long does it take for an order to reach your pharmacy (from the moment of its submission)?

B. Perceptions and observations about unmanned aerial flying vehicles (UAVs) after their pilot use in your area.

6. Do you know what unmanned aerial flying vehicles (UAVs) are? If so, what is your opinion about them?

7. Would you be interested in continuing to transport pharmaceutical/paramedic materials, from the pharmaceutical warehouse to your pharmacy, using an
unmanned aerial flying vehicles (UAVs)? If yes, under which conditions?

8. After your first experience during pilot use, what kind of pharmaceutical materials (e.g., medicines, splints, bandages, orthopaedics materials, etc.) would
you be interested to transfer using an unmanned aerial flying vehicles (UAVs)?

9. What would be the ideal unmanned aerial flying vehicles (UAVs) capacity (in kg) for your transporting needs?

10. How often would you use the unmanned aerial flying vehicles (UAVs) service to transport pharmaceutical/paramedic products under normal
circumstances?

11. How often would you use the unmanned aerial flying vehicles (UAVs) service for transporting pharmaceutical/paramedic products under exceptional
circumstances such as the COVID-19 outbreak?

TR
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12.

13.

After the use of the unmanned aerial flying vehicles (UAVs) service, for the receipt/delivery of pharmaceutical/paramedic products:
a. How long did it take for your order to arrive, from the time it was placed until it reached your pharmacy?

b. Was there any difficulty with the unmanned aerial flying vehicles (UAVs) range to get to your area?

c. Has the weather affected the receipt/delivery of pharmaceutical/paramedic products?

d. In general, what were the technical difficulties you encountered?

After the use of the unmanned aerial flying vehicles (UAVs) service, for the receipt/delivery of pharmaceutical/paramedic products:
a. What difference did you see in shipping costs?

b. What difference did you see in delivery time?

c. Was the procedure easier than the procedure you had previously followed?

d. Generally, what benefits did you find from using this service?

14. Would you be willing to pay for this service?
15. Could you please answer the following questions?
Unmanned aerial Autonomous Cargo bikes
flying vehicles (driverless) delivery
(UAVs) robots
Delivery time 1. 1.5 hours
2. 3hours
3. 5hours
4. same day-delivery
5. next-day delivery
6. more than 2 days
Shipping price (independent of 1. 6
package price — to be stressed 2. 8
during the experiment) (in €) 3. 12
4, 14
5. 18
6. 22
Delivery point choice availability 1. Home
2. Public space (such as storage locks)
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Work

Tracking app

No
Regular updates
Precise location

Delivery time window choice

Yes
No

Payment

Card-electronic
Through app
Cash only

Weight

slwn e

Less than e lessthan
0.5 kg 0.5kg
0.5-1 kg e 0.5-1kg
1-2.5kg e 1-2.5kgs
e 2.5-5kgs

Less than
0.5 kg
0.5-1 kg
1-2.5 kgs
2.5-5 kgs
5-10 kgs

Capacity of mode

1 package
2 packages
3 packages
4 packages

16. Would you cover the cost of such a service or charge it to the customer who placed the order?

17. Do you think that the direct transport of a medical product via unmanned aerial flying vehicles (UAVs) increases the customer's feeling of safety and

satisfaction towards the pharmacy?

18. What do you think are the drawbacks of adopting unmanned aerial flying vehicles (UAVs) for the transportation of pharmaceutical/paramedic materials?

19. Please rate your level of satisfaction with the unmanned aerial flying vehicles (UAVs) demonstration:

a. Very unsatisfied
b. Unsatisfied
c. Neutral

winf il
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d. Satisfied
e. Very satisfied

20. Please indicate your level of agreement for each one of the following statements, regarding your concerns in adopting unmanned aerial flying vehicles
(UAVs) for the transport of pharmaceutical/paramedic materials.

SFroneg Disagree Neutral Agree Strongly
disagree agree

| expect that there might be issues in the following technical aspects:
Flight range

Routing and scheduling of unmanned
aerial flying vehicles (UAVs)

Limited battery characteristics of
unmanned aerial flying vehicles
(UAVs)

Limited carrying capacity

Weather

Inexperienced remote pilots

| expect that there might be issues in the following social aspects:
Public perception and acceptance
Threat to privacy by general public
Customer perception regarding
receiving the items

Security issues (cyber-attacks,
hijacking, terrorism etc.)

I expect that there might be issues in the following legal and managerial aspects:
Complicated regulatory framework
Top management commitment
Legality issues

il il
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Commercialisation of unmanned
aerial flying vehicles (UAVs)

I expect that there might be issues in the following safety aspects:
Causing property damage
Causing fire

Injuring or killing someone

Crashing into a manned aircraft

Crashing into another unmanned
aerial flying vehicles (UAVs)

21. Following the pilot use of unmanned aerial flying vehicles (UAVs) that took place in your area, what do you think will be the potential benefits of adopting
unmanned aerial flying vehicles (UAVs) for the transportation of pharmaceutical/paramedic materials? (free answer at the beginning and then ask the
guestions from the table below).

Please indicate your level of agreement for each of the following, after your participation in the pilot use of an unmanned aerial flying vehicles (UAVs) for the
transport of pharmaceutical/paramedic materials.

The application and use of unmanned aerial flying vehicles (UAVs) will lead to:

I I
S’.crong v Disagree | Neutral Agree Strongly
disagree agree

Faster deliveries to avoid traffic jams
Reducing the carbon footprint

Less fuel requirements

No parking costs

Less infrastructure investments

Decreased operating costs

Decreased labour costs
Improved responsiveness and efficiency
in the delivery of goods

Efficient routing of deliveries

il il
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Efficient route adjustments using real
time traffic data

Accurate tracking of the position of
unmanned aerial flying vehicles (UAVs)

Regarding the particular circumstances due to COVID-19.

22. Would you choose to transport pharmaceutical/paramedic using an unmanned aerial flying vehicles (UAVs), to reduce physical contact between warehouse
employees and pharmacists?

23. Ifyour area was under lockdown, would you choose to use an unmanned aerial flying vehicles (UAVs) paramedic for transferring pharmaceutical/paramedic
products?

24. Would opt to use an unmanned aerial flying vehicles (UAVs) delivery service in the event of a second wave of COVID-197?

Thank you for your time.
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10.8. Trikala - Residents pre-demonstration questionnaire

Appendix 8: Trikala - Residents pre-demonstration questionnaire.

\ Residents pre-demonstration questionnaire \
QUESTION — RESIDENTS TO BE IMPACTED BY THE PILOT SURVEY

—

General Questions

In which area is your home located?
What is your age?
What is your gender?

Do you have a driver's license?

ok N oe

What is your level of education?
i. Primary School

ii. Secondary School

iii. High School

iv. Degree in Higher Education
v. Master's Degree

vi. Ph.D.or M.D.
vii. Other

6. What is your household's total annual income? (before tax)
i. Under 10,000€

ii. 10.001€ - 25.000€

iii. 25.001€ - 50.000€

iv. 50.001€ - 75.000€

]l
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V.

75,000€ and above

7. What is your employment status?

i.
ii.
iii.
iv.
V.
Vi.
vil.
viii.
iX.
X.

Full-time employee (30+ hours per week)

Part-time employee (less than 30 hours per week)
Full-time self-employed (30+ hours per week)
Part-time self-employed (less than 30 hours per week)
Public Servant

Student

Unemployed or looking for a job

Inability to work due to long-term iliness

Retired

Other

8. What's your marital status?

i.

ii.
iii.
iv.

Single
Married
Divorced
Widower

9. If you are a parent, please specify how many children you have.

10.
11.
12.
13.
14.
15.

Does any of the children live with you or less than 10 minutes away from your home?

Is there any private vehicle or a bike/scooter available in your household? If yes, how many of each one?
Do you have a monthly transport card for public transport?

Do you have a mobile phone?

Is it a new generation mobile/smartphone?

How familiar are you with using apps from your smartphone?
1. Not at all (I've never downloaded an app to my phone before).
2. Moderate, | can't install an app, but | can use it.
3. Enough (at times I've downloaded apps to my mobile and I've used them).

Theis projec his sscufeed herakng lrom B Earopean AL -
Linan s Hors SRS resarsd and nidvalon 5o Y 143
prEETITE un S grusl agrera il Mo 2509 EEYiTad



AV | KarmoNY
« - ¥

D3.1 Data collection tools for passenger and freight surveys

4. Too much (I frequently use my phone to access apps).

16. Do you have any health problem that limits your ability to move?

If yes, please answer the following questions:

a)

Does the health problem you're experiencing prevent you from walking?
i. It doesn't stop me from walking.
ii. I'm having trouble walking, but it's not impossible.
iii. | can'twalk around without help.
iv. |can't walk.

Does your health problem prevent you from travelling by bike?

i. It doesn't stop me from riding my bike.

ii. I'mhaving a hard time getting around on my bike, but it's not impossible.
iii. |can't ride my bike without help.
iv. |can't ride my bike.

Does your health problem prevent you from travelling by car?

i. It doesn't stop me from driving.

ii. I'mhaving a hard time moving around with my car, but it's not impossible.
iii. |can'tdrive around without help.
iv. |can'tdrive.

Does your health problem prevent you from travelling by bus?

i. It doesn't stop me from getting on the bus.

ii. I'mhaving a hard time getting on the bus, but it's not impossible.
iii. |can't get on the bus without help.
iv. |can't get on the bus.

Is your health problem preventing you from travelling by taxi?

i. It doesn't stop me from getting in the taxi.

ii. I'mhaving a hard time getting around in a taxi, but it's not impossible.
iii. lcan'ttravelin a taxi without help.
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iv. |can'ttravelin a taxi.

f) Does your health problem prevent you from travelling by motorbike/scooter?
i. It doesn't stop me from riding my motorbike/scooter.
ii. I'm having a hard time getting around on my motorbike/scooter, but it's not impossible.
iii. |can't ride my motorbike/scooter without help.
iv. |can't ride my motorbike/scooter.

Questions regarding access to a pharmacy

17.

18.
19.
20.
21.

22.
23.

24.

What is the distance of your house from the city of Trikala and how long does it take you to cover that distance, with the means you usually travel for this
purpose? Means of travel: Distance: __km, Time: __ minutes

Where is the pharmacy you visit more often located?
How long does it take you to get to this pharmacy?
What mode do you use to get there?

Have you ever been to your local pharmacy for an emergency medical product and it wasn't available? If yes, was it a pharmaceutical product or it
belonged to paramedic (bandages, orthopaedics, etc.)?

During the last three months, how many times have you urgently/exceptionally needed a pharmaceutical/paramedic product, and it was not available?

If it's an emergency, what do you do? Do you wait until the next day or ask a relative to go to another pharmacy in Trikala to get the medical product and
bring it to you?

How long does it take your relatives from the moment you notify them until they bring it to you?

—

25.
26.

Do you know what unmanned aerial flying vehicles (UAVs) are?

Do you know that unmanned aerial flying vehicles (UAVs) can, by air, transport products within cities?

L
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27. In case you go to the pharmacy in your area for some pharmaceutical/paramedic material, and it is not available, would you be interested in its transfer,
from the area of Trikala to the pharmacy of your area on the same day, using an unmanned aerial flying vehicles (UAVs)?

28. Would you be interested in a service that would transport paramedic products, using an unmanned aerial flying vehicles (UAVs), to a designated
distribution point or your home?

In case he/she has a smartphone and knows how to use it:

29. Would you be willing to use your smartphone to download a service and order the pharmaceutical/paramedic products you need to be delivered to you
via unmanned aerial flying vehicles (UAVs)?

Yes

Not

I'm not sure

In case he/she is old and does not know how to use smartphone:

30. Would you be willing to use the service (e.g., through the call center) to order the drug you need, to be delivered to you via unmanned aerial flying
vehicles (UAVs)?

Yes

Not

I'm not sure

Inform them about the procedure

31. Would you be willing to pay for this service?

32. Could you please answer the following questions?

il
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Unmanned aerial Autonomous
flying vehicles (driverless) delivery

(UAVs)

robots

Cargo bikes

Delivery time

1.

1.5 hours

3 hours

5 hours

same day-delivery
next-day delivery
more than 2 days

Shipping price (independent of
package price — to be stressed
during the experiment) (in €)

6
8
12
14
18
22

Delivery point choice availability

Home
Public space (such as storage locks)
Work

Tracking app

S R R R N R o

No
Regular updates
Precise location

Delivery time window choice

Yes
No

Payment

Card-electronic
Through app
Cash only

Weight

o lw e

Less than e lessthan
0.5kg 0.5kg
0.5-1 kg e 05-1kg
1-2.5 kg o 1-2.5kgs

e Lessthan
0.5kg

e 0.5-1kg

o 1-2.5kgs
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e 25-5kgs o 25-5kgs
e 5-10 kgs
Capacity of mode e 1 package

e 2 packages
e 3 packages
e 4 packages

33. How long would you be willing to wait for the pharmaceutical/paramedic products you need to come?
34. Would you continue to use this service, if it was available, after the end of the trial period?
35. Would you be interested in using this program in your area on a permanent basis?

36. Does the direct transport of the drug via unmanned aerial flying vehicles (UAVs) increase your sense of safety and satisfaction with the pharmacy?
i. No
ii. Little
iii. Moderate
iv. Very
v. Alot

37. What do you think will be the potential benefits of adopting unmanned aerial flying vehicles (UAVs) for the transportation of pharmaceutical/paramedic
materials? (open answer at the beginning and then we ask the guestions from the table below).

Please indicate your level of agreement for each one of the following statements, regarding your expectations of participating in the pilot survey of using
unmanned aerial flying vehicles (UAVs) for the transport of pharmaceutical/paramedic materials.

The application and use of unmanned aerial flying vehicles (UAVs) will lead to:

SFroneg Disagree | Neutral Agree strongly
disagree agree

Faster deliveries to avoid traffic jams
Reducing the carbon footprint

Less fuel requirements

No parking costs
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Less infrastructure investments
Decreased operating costs

Decreased labour costs

Improved responsiveness and efficiency in
the delivery of goods

Efficient routing of deliveries

Efficient route adjustments using real time
traffic data

Accurate tracking of the position of
unmanned aerial flying vehicles (UAVs)

38. Please indicate your level of agreement for each one of the following statements, regarding your concerns in adopting unmanned aerial flying vehicles
(UAVs) for the transport of pharmaceutical/paramedic materials.

S'Frongly Disagree Neutral Agree strongly
disagree agree

| expect that there might be issues in the following technical aspects:
Flight range

Routing and scheduling of
unmanned aerial flying vehicles
(UAVs)

Limited battery characteristics of
unmanned aerial flying vehicles
(UAVs)

Limited carrying capacity
Weather

Inexperienced remote pilots

I expect that there might be issues in the following social aspects:

il il
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Public perception and acceptance
Threat to privacy by general public

Customer perception regarding
receiving the items

Security issues (cyber-attacks,
hijacking, terrorism etc.)

I expect that there might be issues in the following legal and managerial aspects:
Complicated regulatory framework
Top management commitment
Legality issues

Commercialisation of unmanned
aerial flying vehicles (UAVs)

| expect that there might be issues in the following safety aspects:
Causing property damage
Causing fire

Injuring or killing someone

Crashing into a manned aircraft

Crashing into another unmanned
aerial flying vehicles (UAVs)
Regarding the particular circumstances due to COVID-19.

39. In atotal lockdown, would you choose to receive pharmaceutical/paramedic products using an unmanned aerial flying vehicles (UAVs), to reduce your
trips to pharmacies in other areas?

40. Would you feel safe flying unmanned aerial flying vehicles (UAVs) to transport drugs?
i. No
ii. Little
iii. Moderate
iv. Very
v. Alot
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41. What do you think the potential benefits of such a service will be?
42. Would you favor unmanned aerial flying vehicles (UAVs) services that carry products other than medicines?

43. If yes, for which products (e.g., supermarket, food distribution, etc.)?

Thank you for your time.
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10.9. Trikala - Residents post-demonstration questionnaire

Appendix 9: Trikala - Residents post-demonstration questionnaire.

\ Residents post-demonstration questionnaire |
QUESTION — RESIDENTS TO BE IMPACTED BY THE PILOT SURVEY

For people who took part in the pilot program of using unmanned aerial flying vehicles (UAVs) to transport pharmaceutical/paramedic products.
—

General Questions

In which area is your home located?
What is your age?
What is your gender?

Do you have a driver's license?

A

What is your level of education?
i. Primary School
ii. Secondary School

iii. High School

iv. Degree in Higher Education
v. Master's Degree

vi. Ph.D.or M.D.

vii. Other

6. What is your household's total annual income? (before tax)
i. Under 10,000€
ii. 10.001€ - 25.000€
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iii. 25.001€ - 50.000€
iv. 50.001€ - 75.000€

75,000€ and above

7. What is your employment status?

i.
ii.
iii.
iv.
V.
vi.
vil.
viii.
iX.
X.

Full-time employee (30+ hours per week)

Part-time employee (less than 30 hours per week)
Full-time self-employed (30+ hours per week)
Part-time self-employed (less than 30 hours per week)
Public Servant

Student

Unemployed or looking for a job

Inability to work due to long-term illness

Retired

Other

8. What's your marital status?

i.
ii.
iii.
iv.

Single
Married
Divorced
Widower

9. If you are a parent, please specify how many children you have?

10.
11.
12.
13.
14.
15.

Does any of the children live with you or less than 10 minutes away from your home?

Is there any private vehicle or a bike/scooter available in your household? If yes, how many of each one?
Do you have a monthly transport card for public transport?

Do you have a mobile phone?

Is it a new generation mobile/smartphone?

How familiar are you with using apps from your smartphone?
Not at all (I've never downloaded an app to my phone before).
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ii. Moderate, | can't install an app, but | can use it.
ii. Enough (at times I've downloaded apps to my mobile and I've used them).
v. Too much (I frequently use my phone to access apps).

16. Do you have any health problem that limits your ability to move?

If yes, please answer the following questions:
g) Does the health problem you're experiencing prevent you from walking?
i. It doesn't stop me from walking.
ii. I'm having trouble walking, but it's not impossible.
iii. |can't walk around without help.
iv. |can't walk.

h) Does your health problem prevent you from travelling by bike?
i. It doesn't stop me from riding my bike.
ii. I'mhaving a hard time getting around on my bike, but it's not impossible.
iii. |can't ride my bike without help.
iv. |can't ride my bike.

i) Does your health problem prevent you from travelling by car?
i. It doesn't stop me from driving.
ii. I'mhaving a hard time moving around with my car, but it's not impossible.
iii. |can'tdrive around without help.
iv. |can'tdrive.

j) Does your health problem prevent you from travelling by bus?
i. It doesn't stop me from getting on the bus.
ii. I'mhaving a hard time getting on the bus, but it's not impossible.
iii. |can't get on the bus without help.
iv. |can't get on the bus.

k) s your health problem preventing you from travelling by taxi?
i. It doesn't stop me from getting in the taxi.
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ii. I'mhaving a hard time getting around in a taxi, but it's not impossible.
iii. | can'ttravelin a taxi without help.
iv. |can'ttravelin a taxi.

[) Does your health problem prevent you from travelling by motorbike/scooter?
i. It doesn't stop me from riding my motorbike/scooter.
ii. I'm having a hard time getting around on my motorbike/scooter, but it's not impossible.
ii. | can't ride my motorbike/scooter without help.
iv. |can't ride my motorbike/scooter.

Questions regarding access to a pharmacy

17.

18.
19.
20.
21.

22.
23.

24.

What is the distance of your house from the city of Trikala and how long does it take you to cover that distance, with the means you usually travel for this
purpose? Means of travel: Distance: km, Time: ___minutes

Where is the pharmacy you visit more often located?
How long does it take to get to this pharmacy?
What mode do you use to get there?

Have you ever been to your local pharmacy for an emergency medical product and it wasn't available? If yes, was it a pharmaceutical product or
belonged to paramedics (bandages, orthopaedics, etc.)?

During the last three months, how many times have you urgently/exceptionally needed a pharmaceutical/paramedic product, and it was not available?

If it's an emergency, what do you do? Do you wait until the next day or ask a relative to go to another pharmacy in Trikala to get the medical product and
bring it to you?

How long does it take your relatives from the moment you notify them until they bring it to you?

25.
26.

Do you know what unmanned aerial flying vehicles (UAVs) are?

Do you know that unmanned aerial flying vehicles (UAVs) can, by air, transport products within cities?
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27. Did it happen, during the trial period of the program, to go to the pharmacy in your area for some pharmaceutical/paramedic material and it was not
available? If yes, was it transferred from the Trikala area to your local pharmacy on the same day, using an unmanned aerial flying vehicles (UAVs)?

28. After your experience, would you be interested in a service that would transport paramedic, using an unmanned aerial flying vehicles (UAVs), to a
designated distribution point or to your home?

In case he/she has a smartphone and knows how to use it:

29. Would you be willing to use your smartphone to download a service and order the pharmaceutical/paramedic products you need to be delivered to you
via unmanned aerial flying vehicles (UAVs)?

o Yes

e Not

e |'m notsure

[ ]

In case he/she is old and does not know how to use smartphone:

30. Would you be willing to use the service (e.g., through the call center) to order the drug you need, to be delivered to you via unmanned aerial flying
vehicles (UAVs)?

Yes

Not

I'm not sure

Perceptions and observations about unmanned aerial flying vehicles (UAVs) after their pilot use in your area.

31. Please rate your level of satisfaction with the unmanned aerial flying vehicles (UAVs) demonstration:
a. Very unsatisfied
b. Unsatisfied

c. Neutral
d. Satisfied
5 et
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e. Very satisfied

32. Would you be willing to pay for this service?

33. Could you please answer the following questions?

Unmanned aerial Autonomous Cargo bikes
flying vehicles (driverless) delivery
(UAVs) robots

Delivery time

1. 1.5 hours

3 hours

5 hours

same day-delivery
next-day delivery
more than 2 days

Shipping price (independent of
package price — to be stressed
during the experiment) (in €)

6
8
12
14
18
22

Delivery point choice availability

Home
Public space (such as storage locks)
Work

Tracking app

WM RIOURON RGO R BN

No
Regular updates
Precise location

Delivery time window choice

Yes
No

Payment

Card-electronic
Through app
Cash only

W e
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Weight e Lessthan e lessthan e lessthan
0.5 kg 0.5 kg 0.5 kg
e 0.5-1kg e 05-1kg e 05-1kg
o 1-25kg o 1-2.5kgs o 1-2.5kgs
e 2.5-5kgs o 25-5kgs
e 5-10 kgs
Capacity of mode e 1 package
e 2 packages
e 3 packages
e 4 packages

34.
35.
36.
37.

38.

In case you used the service, how long did you wait for the pharmaceutical/paramedic product you needed to come?
Would you continue to use this service, if it was available, after the end of the trial period?
Would you be interested in using this program in your area on a permanent basis?

Does the direct transport of the drug via unmanned aerial flying vehicles (UAVs) increase your sense of safety and satisfaction with the pharmacy?
i. No
ii. Little
iii. Moderate
iv. Very
v. Alot

Following the pilot use of unmanned aerial flying vehicles (UAVs) that took place in your area, what do you think will be the potential benefits of adopting
unmanned aerial flying vehicles (UAVs) for the transportation of pharmaceutical/paramedic materials? (free answer at the beginning and then ask the
questions from the table below).

Please indicate your level of agreement for each of the following statements, after your participation in the pilot use of an unmanned aerial flying vehicles
(UAVs) for the transport of pharmaceutical/paramedic materials.

The application and use of unmanned aerial flying vehicles (UAVs) will lead to:

TR
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SFroneg Disagree | Neutral Agree Strongly
disagree agree

Faster deliveries to avoid traffic jams
Reducing the carbon footprint
Less fuel requirements

No parking costs
Less infrastructure investments
Decreased operating costs

Decreased labour costs

Improved responsiveness and efficiency in
the delivery of goods

Efficient routing of deliveries

Efficient route adjustments using real time
traffic data

Accurate tracking of the position of
unmanned aerial flying vehicles (UAVs)

39. Please indicate your level of agreement for each one of the following statements, regarding your concerns in adopting unmanned aerial flying vehicles
(UAVs) for the transport of pharmaceutical/paramedic materials.

S’Frongly Disagree Neutral Agree strongly
disagree agree

| expect that there might be issues in the following technical aspects:
Flight range

Routing and scheduling of
unmanned aerial flying vehicles
(UAVs)

TR
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Limited battery characteristics of
unmanned aerial flying vehicles
(UAVs)

Limited carrying capacity

Weather

Inexperienced remote pilots

| expect that there might be issues in the following

social aspects:

Public perception and acceptance

Threat to privacy by general public

Customer perception regarding
receiving the items

Security issues (cyber-attacks,
hijacking, terrorism etc.)

| expect that there might be issues in the following

legal and managerial aspects:

Complicated regulatory framework

Top management commitment

Legality issues

Commercialisation of unmanned
aerial flying vehicles (UAVs)

| expect that there might be issues in the following

safety aspects:

Causing property damage

Causing fire

Injuring or killing someone

Crashing into a manned aircraft

Crashing into another unmanned
aerial flying vehicles (UAVs)

Regarding the particular circumstances due to COVID-19.
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40. In atotal lockdown, would you choose to receive pharmaceutical/paramedic products using an unmanned aerial flying vehicles (UAVs), to reduce your
trips to pharmacies in other areas?

41. Would you feel safe flying unmanned aerial flying vehicles (UAVs) to transport drugs?
vi. No
vii. Little
viii. Moderate
ix. Very
X. Alot

42. After the pilot use of the unmanned aerial flying vehicles (UAVSs) service carried out in your area, what do you think the potential benefits of such a
service will be?

43. Would you favor unmanned aerial flying vehicles (UAVs) services that carry products other than medicines?

44. |If yes, for which products (e.g., supermarket, food distribution, etc.)?

Thank you for your time.
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10.10. Online questionnaire for residents of Trikala’s municipality

Appendix 10: Online questionnaire for residents of Trikala’s municipality.

‘ Online questionnaire for residents of Trikala’s municipality |

Question Response options - Oxford

Page 1: Socio-economic characteristics
In which area do you live? Trikala

They will provide us with this information later

How old are you? [NF 16-110]

What is your gender? Male
Female
Other

Prefer not to answer

What is the highest degree or level of education you

completed? Primary school diploma
Secondary school diploma
High school diploma
Bachelor's degree
Master’s degree
Doctoral degree (Ph.D. or M.D.)
Other

A Te -
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What is your employment status?

Full time paid employment (40 hours a week)

Part-time paid employment (less than 30 hours a week)
Full time self-employment (40 hours a week)

Part time self-employment (less than 30 hours a week)
Public servant

Student

Unemployed or looking for work

Unable to work because of long-term illness or disability
Retired

Other

Which of the following best describes your working
schedule?

Fixed work schedule
Flexible work schedule - with flexibility in finish times only
Flexible work schedule - with flexibility in start times only

Flexible work schedule - with flexibility in both start and finish
times

Rotating shift work schedule

Do you always work in the same place or work at
multiple locations?

(If you both work from home and work on site, please only

No

consider the work performed outside of you home) Yes
How many days in an average week do you: None
- work from home? 1 day
- travel to work? 2 days

i
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3 days
4 days
5 days
More than 5 days

What is your marital status?

Single
Married/Civil partnered

Divorced
Widowed
Lnocll::::qn;g;)urself, how many people live in your INF 1-12]
Who else lives in your household? Please select all that
apply. Spouse/Partner

Parent(s) or parent(s)-in-law

Child(ren)

Grandchild(ren)

Other relative

Live-in domestic helper

Other non-relative/roommate/housemate
Prefer not to answer

How many children do you have?

[NF 1-12]

How many children between the age of 0 to 12, live with [NF 0-12]

you?

How many children between the age of 13 to 18, live with [NF 0-12]

i
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Thinking about all sources of income such as
salary/wages, benefits, pensions and so on, which
numbers best represent the total annual income of your
household before taxes and other deductions?

Under 10,000€
10,000¢€ - 25,000€

25,001€ - 50,000€

50,001€ - 75,000€

75,000 or more

Prefer not to answer/Don't Know

How many people in your household are employed <=hh_size
(including full-time, part-time and self-employed)?
How many people in your household are holding valid <=hh size

driving licences?

Do you hold any of these types of driving licences? Please
check all that apply if licence is currently valid

No (exclusive option)
Full licence - car

Full licence — motorcycle or scooter

What type of dwelling are you currently living at?

Terrace house
Semi-detached house
Detached house
Bungalow

Converted flat

Purpose built flat (less than 6 storeys high)
Purpose built flat (at least 6 storeys high)
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0.5-1 km
1-2 km

How far are the following places away from your home? 2-3 km

- Nearest bus

- Nearest grocery store
- Nearest park/green space

3-5 km

5-7 km

7-10 km

More than 10 km

Page 2: Travel behaviour information

How many cars does your household own or has access? 0

1
2
3
3+

Does your household have access to a leased car or

company car?

No
Yes

Are you the main driver of any of these cars? No - I do not have regular access to any cars

Yes - but | shared a car with other household members
Yes

For the vehicle you are the main user, please reply to the

follow questions

What kind of vehicle is it?

Hatchback
Estate
SUvV
Saloon

TR
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Coupe
Convertible
MPV
Pickup

What type of fuel does your vehicle use?

Petrol

Diesel

Compressed natural gas (CNG)

Liquefied petroleum gas (LPG)

hybrid

Plug-in hybrid

Electric

Other energy souse (e.g., ethanol, hydrogen)

What is the level of driving automation?

Level 0 : You are driving whenever these driver support
features are engaged - even if your feet are off the pedals and
you are not steering. You must constantly supervise these
support features: you must steer, brake or accelerate as
needed to maintain safety. These features are limited to
providing warnings and momentary assistance. For example:
automatic emergency braking, blind spot warning, lane
departure warning.
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Level 1 : You are driving whenever these driver support
features are engaged - even if your feet are off the pedals and
you are not steering. You must constantly supervise these
support features: you must steer, brake or accelerate as
needed to maintain safety. These features provide steering OR
brake/acceleration support to the driver. For example: lane
centering OR adaptive cruise control.

Level 2 : You are driving whenever these driver support
features are engaged - even if your feet are off the pedals and
you are not steering. You must constantly supervise these
support features: you must steer, brake or accelerate as
needed to maintain safety. These features provide steering
AND brake/acceleration support to the driver. For example:
lane centering AND adaptive cruise control at the same time)

Level 3 : You are not driving when these automated driving
features are engaged - even if you are seated in "the driver's
seat". When the feature requests you must drive. These
features can drive the vehicle under limited conditions and will
not operate unless all required conditions are met. For
example: traffic jam chauffeur.
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Level 4 : You are not driving when these automated driving
features are engaged - even if you are seated in "the driver's
seat". These automated driving features will not require you to
take over driving. These features can drive the vehicle under
limited conditions and will not operate unless all required
conditions are met. For example: local driverless taxi,
pedals/steering wheel may or may not be installed.

What is the brand of your car? Please select all that apply. See sheet "Car_brand_drop_down"

What are the cubic meters of your vehicle's engine? [NF 800-8000]

How far is the driving range of this car? Less than 150 kilometres
150-250 kilometres
250-350 kilometres
350-500 kilometres
500-750 kilometres
750-1000 kilometres
Above 1000 kilometres

How old is this car (in terms of registration year)?
0-2 years old
3-5 years old
6-8 years old
9-11 years old
12 years old and above
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How about the seat capacity of this car? Less than 4 seats
4 seats
5 seats
6-8 seats

What is the annual vehicle mileage travelled (VMT) of this

car? Below 3,000 km

3,000-4,999 km
5,000-6,999 km
7,000-8,999 km
9,000-10,999 km
11,000-12,999 km
13,000-14,999 km
15,000 km or more

How much is the annual fuel cost? Less than 600€
600€-999€
1000€-1,399€
1,400€-1,799€
1,800€ or more

How much is the annual maintenance cost? Less than 200€
200€-399€
400€-599€
600€-799€
800€ or more
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How much did this car cost you for purchase?

Under 10,000€

10,000€-19,999€
20,000€-29,999€
30,000€-39,999€
40,000€-59,999€
60,000€-79,999€
80,000€ or more

How far is the average refuel/recharging distance of this

car?

15km
25km
50km
75km
100km

How often do you use this vehicle?

Never
Once in a fortnight

A Couple of times per week

3-4 times a week
Once per day

Several times per day

Have you subscribed for car sharing services?

No
Yes

Where do you usually park the vehicle while at home?

Please select all that apply.

On street - metered
On street - other
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Off street - public other
Off street - private residential
Off street - private non- residential

How many motorcycles does your household own?

[NF 0-12]
: . . No
Have you subscribed for motorcycle sharing services? v
es
How many electric-scooter does your household own?
[NF 0-12]
. . . . No
Have you subscribed for electric-scooter sharing services? v
es
How many bicycles does your household own?
[NF 0-12]
. . . . No
Have you subscribed for bike sharing services? v
es
Do you use taxi for your trips? No
Yes
Do you use public transports (e.g., bus)? No
Yes

Do you have a monthly pass for public transport modes? o

Yes

What is the duration of your public pass? Weekly

Monthly
Yearly
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Do you own a smartphone?

No
Yes

How familiar are you with using smartphones and
especially using smart apps from your mobile?

Not at all (I've never downloaded an app to my phone before)
A little bit
Moderate; | can't install an app but | can use it

Enough (at time | have downloaded apps to my mobile phone
and | have used them

A lot (I constantly use my phone to download apps)

How would you rate your dependence on using
smartphone apps to check travel information (e.g., mode,
route, travel time) before and during a trip in the UK/
Italy?

Not at all
Slightly

Somewhat

Moderately
Extremely

What do you mainly use travel apps for? Please check all
that apply

| don't use travel apps
Planning trips (e.g., check routes, mode, departure time)

Navigation

Checking other real-time information, e.g., travel time, road
congestion

Buying mobility services (e.g., buy train tickets through train
apps)

Contactless payment for mobility services

!
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How many one-way trips did you make in an average
week by:

Please note that:

¢ One-way trip describes travelling from an origin to a
destination, e.g. commuting for work consists of two
one-way trips - one there and one home.

¢ If more than one method of transport is involved in an
one-way trip, please count them separately

- Bus

- Private car as a driver <only shown to licenced
respondents with at least one car>

- Private car as a passenger <only shown to respondents
with at least one car>

- Taxi

- Cycling

[NF 0-100]

How do you rate your general satisfaction with travelling Extremely dissatisfied

by:

- Bus

- Train

- Private car as a driver

- Private car as a passenger <only shown to phhcar>0>
- Taxi

- Cycling

Somewhat dissatisfied

Neither satisfied not dissatisfied

Somewhat satisfied

Extremely satisfied
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How long is your commute distance (one-way)?

Less than 5 km
5-10 km

10-15 km

15-20 km

20-30 km

30-40 km

40-50 km

50-60 km

More than 60 km

How long does it normally take to get to your place of
work/education from your home?

Less than 10min
10-20min
20-30min
30-45min
45-60min

1-1.5h

Longer than 1.5h

Which mode do you usually use to get to your place of
work/education?

Private car as a passenger
Private car as a driver
Public transport (e.g., bus)
Taxi

Bike

Walk all the way
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How would you describe the area type of your residential

. Suburban
location?

Rural

Do you have any long-term physical or health issue that Yes
limits your ability to travel and get around? No

Prefer not to answer

How easy or difficult is to use the below transport
modes?

Bus Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Metro Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Car Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience

Taxi Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience
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Cycling Impossible without help
Difficult (but not impossible)
Easy to use
| do not have the experience
Walking Impossible without help

Difficult (but not impossible)
Easy to use
| do not have the experience

Page 3: Access to pharmacies

What is the distance of your home from the city of
Trikala?

2-4km
5-7km
8-10 km
11 km or more

How long do you need to cover this distance by car?

less than 10 minutes
11 to 20 minutes
21 to 30 minutes

31 minutes or more

What means of transport do you use to go to your local

pharmacy?

I am walking

| use my personal car

A relative person is transporting me with his/her car
A friendly person is transporting me with his/her car
| use public transport

| am taking a taxi
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How long does it take you to get to your local pharmacy? [NF 1-60]

Have you ever been to your local pharmacy for an
emergency medical product and it wasn't available?

No
Yes

Was it a pharmaceutical product or it belonged to
paramedics (bandages, orthopaedics, etc.)?

Pharmaceutical product
Paramedic product

During the last three months, how many times have you
urgently/exceptionally needed a
pharmaceutical/paramedic product and it was not
available?

1 time
2 times

3 times

4 times

5 times or more

If getting a pharmaceutical/paramedic product is urgent
and not available at your local pharmacy, what do you
do?

Wait until the next day when the pharmacist brings it

Driving with me car to the next nearest pharmacy
Ask a relative person or friend to go to another pharmacy

Go to a pharmacy in another area

How long does it take your relative person or friend, from
the moment you notify them until they bring it to you?

[NF 1-60]

Page 4: Use of unmanned aerial flying vehicles (UAVs)

Do you know what unmanned aerial flying vehicles No
(UAVs) are? Yes
Do you know that unmanned aerial flying vehicles (UAVs) No
can, by air, transport products within cities? Yes
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In case you go to the pharmacy in your area for some
pharmaceutical/paramedics material, and it is not
available, would you be interested in transferring it, from
the area of Trikala to the pharmacy of your area on the
same day, using an unmanned aerial flying vehicles

No

Yes
(UAVs)?
Would you be willing to use your smartphone to No
download a service and order the Yes
pharmaceutical/paramedics products you need to deliver
it to you via unmanned aerial flying vehicles (UAVs)? I'am not sure
Other

How long would you be willing to wait for the
pharmaceutical/paramedics products you need to come?

less than 10 minutes
11 to 20 minutes
21 to 30 minutes

31 minutes or more

Would you be willing to pay for this service?

No
Yes

What additional amount would you be willing to give?

less than 1€
Up to 2€
Up to 3€
Up to 4€
5€ or more

Do you think the extra cost should be absorbed by the
pharmacy in your area?

No
Yes
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Would you continue to use this service, if it was available, No

and after the end of the trial period? Yes

Would you be interested in using this program in your No
area on a permanent basis? Yes

Does the direct transport of the drug via unmanned aerial No
flying vehicles (UAVs) increase your sense of safety and

satisfaction with the pharmacy? Little

Moderate
Very
A lot

What do you think will be the potential benefits of adopting unmanned aerial flying vehicles (UAVs) in the
transportation of pharmaceutical/paramedics materials?

Please indicate your level of agreement for each one of the following items, regarding your expectations of participating in
the pilot survey of using unmanned aerial flying vehicles (UAVs) for the transport of pharmaceutical/paramedics materials.

The application and use of unmanned aerial flying vehicles (UAVs) will lead to:

Faster deliveries to avoid traffic jams 1=Strongly disagree
Reducing the carbon footprint 2=Disagree
Less fuel requirements 3=Neutral
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No parking costs 4=Agree
Less infrastructure investments 5=Strongly agree
Decreased operating costs

Decreased labour costs

Improved responsiveness and efficiency in the delivery of
goods

Efficient routing of deliveries
Efficient route adjustments using real time traffic data

Accurate tracking of the position of unmanned aerial
flying vehicles (UAVs)

Please indicate your level of agreement for each one of the following items, regarding your concerns in adopting
unmanned aerial flying vehicles (UAVs) for the transport of pharmaceutical/paramedics materials.

| expect that there might be issues in the following technical aspects:

Flight range
Routing and scheduling of unmanned aerial flying
vehicles (UAVs) 1=Strongly disagree
Limited battery characteristics of unmanned aerial flying 2=Disagree
vehicles (UAVs) 3=Neutral

4=Agree
Limited carrying capacity 5=Strongly agree

Weather
Inexperienced remote pilots
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| expect that there might be issues in the following social aspects:

Public perception and acceptance
1=Strongly disagree

Threat to privacy by general public 2=Disagree
3=Neutral
Customer perception regarding receiving the items 4=Agree

5=Strongly agree
Security issues (cyber-attacks, hijacking, terrorism etc.)

| expect that there might be issues in the following legal and managerial aspects:

Complicated regulatory framework
1=Strongly disagree

Top management commitment 2=Disagree
3=Neutral
Legality issues 4=Agree

Commercialisation of unmanned aerial flying vehicles >=Strongly agree

(UAVSs)

| expect that there might be issues in the following safety aspects:

Causing property damage

1=Strongly disagree
2=Disagree
3=Neutral

Causing fire
Injuring or killing someone

Crashing into a manned aircraft
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4=Agree

Crashing into another unmanned aerial flying vehicles 5=Strongly agree

(UAVs)

Page 5: Attitudes regarding COVID-19.

Attitudes regarding COVID and other health issues

Due to the ongoing/past pandemic | would avoid crowded
public transport vehicles

| am more worried about my health than most people

around me 1 = Strongly disagree
2 =Di
The COVID-19 situation has greatly affected my mental |s.agree . ;
3 = Neither disagree nor agree
health
4 = Agree

The COVID-19 situation has greatly affected my physical 5 = Strongly agree
health

| would avoid sharing a vehicle with an unknown person
due to health concerns

In a total lockdown, would you choose to deliver No
pharmaceutical/paramedics products using a unmanned
aerial flying vehicles (UAVs), to reduce your transport to

pharmacies in other areas? Yes
Would you feel safe unmanned aerial flying vehicles No
(UAVs) to transport pharmaceutical/paramedics

products? Little
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10.11. AV pre-demonstration freight stakeholders survey for Oxfordshire and Rotterdam
Appendix 11: AV pre-demonstration freight stakeholders survey for Oxfordshire and Rotterdam.
\ AV pre-demonstration freight stakeholders survey \

Dear respondent,

As part of , afew demonstrations will take place testing autonomous vans in freight operations. This survey aims at
investigating freight stakeholders' views about their:

1. Motivation behind participating in the Autonomous Van demonstration.
2. Expectations regarding the Autonomous Van demonstration.
3. Concerns and barriers for adopting Autonomous Vans in freight operations.

All the information you provide will be aggregated, handled anonymously and used only for research purposes.
For any concerns or suggestions, please do not hesitate to contact us viaemail:

On behalf of the HARMONY team, thank you very much for your participation!

PART I: Stakeholder Details

1. Which organisation/company are you working for?

2. What isyour job title?

3. How many years of experience do you have in the sector you are working for?
e Lessthan 1 year

e 1-2years
e 2-5years
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e 5-10years
e Morethan 10 years

4. Pleaseindicate your age
e 18-24

25-30

31-35

36-40

41-45

45-50

51-55

56-60

61-65

More than 66

Prefer not to answer

5. Pleaseindicate your gender

e Mae

e Female

e Other

e Prefer not to answer

PART Il: Motivation
6. What is your company/organisation motivation for agreeing to participate in the AV demonstration?

Examples of potential responses and questions for the interviewer or multiple-choice options. approached by Municipality of Rotterdam — Oxfordshire,
good business relation with one of the organising companies, interest for an AV application, looking actively to increase the efficiency (environmental or
operational efficiency).
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PART Il1: Expectations and concerns

7. How likely do you consider Autonomous Vans to be part of freight operations in the following time horizons?

Very
unlikely Unlikely Neutral Likely Very likely
Before 2025
Before 2030
Before 2050
After 2050

8. Pleaseindicate the level of agreement for each one of the following items regarding your expectations from participating in the AV
demonstration.

The implementation of Autonomous Vanswill lead to:

Strongly
agree

Strongly

disagr ee Disagree | Neutral Agree

L ess waiting time in congestion
Increased road safety

Efficient and safe parking of vehicles
Higher efficiency in the loading and
unloading operations

A greener vehicle fleet

Efficient routing of vehicles
Improved logistics operations
Efficient route adjustments using real
time traffic data

The provision of more accurate data on
distance travelled and speed
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Accurate tracking of the position of
Autonomous Vans

Decreased |abour costs

Decreased operational costs

9. Pleaseindicate the level of agreement for each one of the following items regarding your concer nsin adopting Autonomous Vans.

Strongly
disagree

Strongly

Disagree | Neutral | Agree agree

| expect that there might be issues in the following technical aspects:

With the ability of the AV to
communicate with the road
infrastructure

With the ability of the AV to
communicate with pedestrians

With the ability of the AV to
communicate with cyclists

With the ability of the AV to
communicate with car traffic

With the reaction of the AV in case of
deviationsin traffic flow

With the ability of the AV to detect
available loading and unloading spots

With the ability of the AV to park

With the ahility of the AV to interact
with the driver

| expect that there might be issuesin the following operational aspects:
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With the reaction of the AV in case of
missing or occupied
loading/unloading bays

With the reaction of the AV in case of
several recipientsin onetrip

With the ability of the AV to select
the correct package

With the speed of the AV operation
compared to traditional vehicles

| expect that there might be issuesin the following legal aspects:
With the compliance of the AV to the
legal requirements

With the lack of AV regulationsin
urban freight operations

With the liability in case of an
incident

| expect that there might be issues in the following technology aspects:
With the security against cyber attacks
(of the vehicle or packages)

With the security regarding data
privacy

With the availability of real-time data
for information and communication
purposes

Thank you for your participation!

In case you are interested to be informed about the outcomes of the survey please provide us with your email:
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10.12. AV post-demonstration freight stakeholders survey for Oxfordshire and Rotterdam

Appendix 12: AV post-demonstration freight stakeholders survey for Oxfordshire and Rotterdam.

\ AV post-demonstration freight stakeholders survey |

Dear respondent,

As part of , afew demonstrations took place testing autonomous vansin freight operations. This survey aims at
investigating freight stakeholders' views about:

1. Satisfaction levelsfollowing the Autonomous Van demonstration.
2. Expectations regarding Autonomous V ans following the demonstration.
3. Concerns and barriers for adopting Autonomous Vans in freight operations.

All theinformation you provide will be aggregated, handled anonymously and used only for research purposes.
For any concerns or suggestions, please do not hesitate to contact us viaemail: ,
On behalf of the HARMONY team, thank you very much for your participation!
PART I: Expectations and concerns
1. Pleaserate your level of satisfaction with the AV demonstration:
Very satisfied
Satisfied
Neutral

Unsatisfied
Very unsatisfied

®oo oW

2. Pleasejustify your responsein Question 1:
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Examples for the interviewer (weak and strong points of the pilot, what went well, what could be improved, and what are the areas of concerns).

3. After your participation in the AV demonstration how likely do you consider Autonomous Vans to be part of freight operations in the
following time horizons?

Very
unlikely Unlikely Neutral Likely Very likely
Before 2025
Before 2030
Before 2050
After 2050

4. Following the AV demonstration that took place in your area, please specify the level of agreement for each one of the following items.

The implementation of Autonomous Vanswill lead to:

Strongly
agree

Strongly

disagree Disagree | Neutral Agree

Lesswaiting time in congestion
Increased road safety

Efficient and safe parking of vehicles
Higher efficiency in the loading and
unloading operations

A greener vehicle fleet

Efficient routing of vehicles
Improved logistics operations
Efficient route adjustments using real
time traffic data

The provision of more accurate data on
distance travelled and speed
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Accurate tracking of the position of
Autonomous Vans

Decreased |abour costs

Decreased operational costs

5. Pleaseindicate the level of agreement for each one of the following items regarding your concer nsin adopting Autonomous Vans.

?rongly Disagree | Neutral | Agree Strongly
isagree agree

| expect that there might be issues in the following technical aspects:

With the ability of the AV to
communicate with the road
infrastructure

With the ability of the AV to
communicate with pedestrians

With the ability of the AV to
communicate with cyclists

With the ability of the AV to
communicate with car traffic

With the reaction of the AV in case of
deviationsin traffic flow

With the ability of the AV to detect
available loading and unloading spots

With the ability of the AV to park

With the ahility of the AV to interact
with the driver

| expect that there might be issuesin the following operational aspects:

i
Theis projec his sscufeed herakng lrom B Earopean ALAL -
Linan s Hors SRS resarsd and nidvalon F Y 192
prEETITE un S grusl agrera il Mo 2509 EEYiTad



:-t: | HarmONY
: D3.1 Data collection tools for passenger and freight surveys

With the reaction of the AV in case of
missing or occupied
loading/unloading bays

With the reaction of the AV in case of
several recipientsin onetrip

With the ability of the AV to select
the correct package

With the speed of the AV operation
compared to traditional vehicles

| expect that there might be issuesin the following legal aspects:
With the compliance of the AV to the
legal requirements

With the lack of AV regulationsin
urban freight operations

With the liability in case of an
incident

| expect that there might be issues in the following technology aspects:
With the security against cyber-
attacks (of the vehicle or packages)
With the security regarding data
privacy

With the availability of real-time data
for information and communication
purposes

Thank you for your participation!

In case you are interested to be informed about the outcomes of the survey please provide us with your email:
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10.13. Unmanned aerial flying vehicles (UAVs) pre-demonstration stakeholders survey for Oxfordshire

Appendix 13: Unmanned aerial flying vehicles (UAVs) pre-demonstration stakeholders survey for Oxfordshire.

\ Unmanned aerial flying vehicles (UAVs) pre-demonstration stakeholders survey \

Dear respondent,

As part of , ademonstration will take place testing Unmanned Aerial Vehicles (unmanned aeria flying vehicles (UAVS))
in freight operations in Oxfordshire. This survey aims at investigating stakeholders' views about their:

1. Motivation behind participating in the unmanned aeria flying vehicles (UAV'S) demonstration.
2. Expectations regarding the unmanned aerial flying vehicles (UAV's) demonstration.
3. Concerns and barriers for adopting unmanned aeria flying vehicles (UAVS) in freight operations.
All theinformation you provide will be aggregated, handled anonymously and used only for research purposes.
For any concerns or suggestions, please do not hesitate to contact us viaemail:
On behalf of the HARMONY team, thank you very much for your participation!
PART I: Stakeholder Details
1. Which organisation/company are you working for?

2. What isyour job title?

3. How many years of experience do you have in the sector you are working for?
e Lessthan 1 year

e 1-2years
o 2-5years
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e 5-10years
e Morethan 10 years

4. Pleaseindicate your age
e 18-24

25-30

31-35

36-40

41-45

45-50

51-55

56-60

61-65

More than 66

Prefer not to answer

5. Pleaseindicate your gender

e Mae

e Female

e Other

e Prefer not to answer

PART Il: Motivation
6. What is your company/organisation motivation for agreeing to participate in the unmanned aerial flying vehicles (UAV's) demonstration?

Examples of potential responses and questions for the interviewer or multiple-choice options. approached by Municipality of Oxfordshire, good business
relation with one of the organising companies, interest for a unmanned aerial flying vehicles (UAVS) application, looking actively to increase the
efficiency (environmental or operational efficiency).
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PART I11: Expectations and Concerns

7. How likely do you consider unmanned aeria flying vehicles (UAV'S) to be part of freight operations in the following time horizons?

Very
unlikely Unlikely Neutral Likely Very likely
Before 2025
Before 2030
Before 2050
After 2050

8. Pleaseindicatethelevel of agreement for each one of the following itemsregarding your expectationsfrom participating in the unmanned
aeria flying vehicles (UAV's) demonstration.

The implementation of unmanned aerial flying vehicles (UAVs)will lead to:

grongly Disagree | Neutral Agree Strongly
isagree agree

Faster deliveries by avoiding traffic
congestion

A reduction of carbon footprint
Lessfuel requirements

No parking costs

Less infrastructure investments
Decreased operational costs

Decreased labour costs
Improved responsiveness and efficiency
in the delivery of goods

Efficient routing of deliveries
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Efficient route adjustments using rea
time traffic data

Accurate tracking of the position of
unmanned aeria flying vehicles (UAVS)

9. Pleaseindicate the level of agreement for each one of the following items regarding your concer ns in adopting unmanned aeria flying
vehicles (UAVS).

Strongly
disagree

Strongly

Disagree | Neutral | Agree agree

| expect that there might be issues in the following technical aspects:

Flight range

Routing and scheduling of unmanned
aeria flying vehicles (UAVS)

Limited battery characteristics of
unmanned aeria flying vehicles
(UAVY)

Limited carrying capacity

Weather

Inexperienced remote pilots

| expect that there might be issuesin the following social aspects:

Public perception and acceptance

Threat to privacy by genera public

Customer perception regarding
receiving the items

Security issues (cyber-attacks,
hijacking, terrorism etc.)

| expect that there might be issuesin the following legal and managerial aspects:

Complicated regulatory framework | | | |
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Top management commitment
Legality issues
Commercialisation of unmanned
aerial flying vehicles (UAVS)

| expect that there might be issues in the following safety aspects:
Causing property damage
Causing fire

Injuring or killing someone
Crashing into a manned aircraft

Crashing into another unmanned
aerial flying vehicles (UAVS)

Thank you for your participation!

In case you are interested to be informed about the outcomes of the survey please provide us with your email:
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10.14. Unmanned aerial flying vehicles (UAVs) post-demonstration stakeholders survey for Oxfordshire.

Appendix 14: Unmanned aerial flying vehicles (UAVs) pre-demonstration stakeholders survey for Oxfordshire.

\ Unmanned aerial flying vehicles (UAVs) post-demonstration stakeholders survey ‘

Dear respondent,

As part of , ademonstration took place testing Unmanned Aerial Vehicles (unmanned aeria flying vehicles (UAVS)) in
freight operations in Oxfordshire. This survey aims at investigating stakeholders' views about their:

1. Satisfaction levels and expectations following the unmanned aerial flying vehicles (UAVs) demonstration.
2. Concerns and barriers for adopting unmanned agerial flying vehicles (UAVSs)in freight operations.

All the information you provide will be aggregated, handled anonymously and used only for research purposes.
For any concerns or suggestions, please do not hesitate to contact us viaemail:
On behalf of the HARMONY team, thank you very much for your participation!

PART I: Satisfaction levels and Expectations

1. Pleaserate your level of satisfaction with the unmanned aerial flying vehicles (UAV's) demonstration:
a Vey satisfied
b. Satisfied
c. Neutral
d. Unsatisfied
e. Vey unsatisfied

2. Pleasejustify your responsein Question 1:
Examples for the interviewer (weak and strong points of the pilot, what went well, what could be improved, and what are the areas of concerns).
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3. Following the unmanned aerial flying vehicles (UAVS) demonstration, how likely do
you consider unmanned aeria flying vehicles (UAVs)to be part of freight operationsin

the following time horizons?

Very
unlikely Unlikely Neutral Likely Very likely
Before 2025
Before 2030
Before 2050
After 2050

4. Following the unmanned aerial flying vehicles (UAV's) demonstration that took placein
your area, please indicate the level of agreement for each one of the following items.

The implementation of unmanned aerial flying vehicles (UAVs)will lead to:

Strongly
disagree

Disagree

Neutral

Agree

Strongly
agree

Faster deliveries by avoiding traffic
congestion

A reduction of carbon footprint

Lessfuel requirements

No parking costs

Less infrastructure investments

Decreased operational costs

Decreased |abour costs

Improved responsiveness and efficiency
in the delivery of goods

Efficient routing of deliveries
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Efficient route adjustments using rea
time traffic data

Accurate tracking of the position of
unmanned aeria flying vehicles (UAVS)

PART I1: Concerns

5. Pleaseindicate the level of agreement for each one of the following items regarding
your concer ns in adopting unmanned aerial flying vehicles (UAVS).

Strongly
disagree

Strongly

Disagree | Neutral | Agree agree

| expect that there might be issues in the following technical aspects:
Flight range

Routing and scheduling of unmanned
aeria flying vehicles (UAVS)
Limited battery characteristics of
unmanned aeria flying vehicles
(UAVY)

Limited carrying capacity

Weather

Inexperienced remote pilots

| expect that there might be issuesin the following social aspects:
Public perception and acceptance
Threat to privacy by genera public
Customer perception regarding
receiving the items

Security issues (cyber-attacks,
hijacking, terrorism etc.)

| expect that there might be issuesin the following legal and managerial aspects:
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Complicated regulatory framework

Top management commitment

Legality issues

Commercidisation of unmanned
aerial flying vehicles (UAVS)

| expect that there might be issuesin the following safety aspects:

Causing property damage

Causing fire

Injuring or killing someone

Crashing into a manned aircraft

Crashing into another unmanned
aerial flying vehicles (UAVS)

Thank you for your participation!

In case you are interested to be informed about the outcomes of the survey please provide us

with your email:
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10.15. Consent Form for interview participants

Appendix 15: Consent Form for interview participants.

‘ Consent Form for interview participants

Consent Form for interview participants

Title of Study: HARMONY Data collection tools for passenger and freight surveys
Name and Contact Details of the Researcher(S): ...

Thank you for considering taking part in this research. Before starting, you need to consent to
participate in the study. Please tick each box next to each of the following to show that you
agree. By not giving consent for any one element you may be deemed ineligible for the study.

Participant’s statement:

| confirm that:

| have read and understood the Participant Information Sheet for the study. | have had an
opportunity to consider the information and what will be expected of me. | have also had the

opportunity to ask guestions which have been answered to my satisfaction. (]

| understand that participation is entirely voluntary. If | decide | no longer wish to take part in
this research | can withdraw at any time before submitting the answers to the survey or the

interview, without giving areason, and any data | have provided will not be used. ]

| understand that the interview session will be recorded, and that the transcript will be used for
assisting in the data collection process, and for research purposes only. ]

| understand that my data gathered in this study will be stored anonymously and securely. It
will not be possible to identify me in any publications. L]
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| understand the direct/indirect benefits of participating. [
| understand that the data will not be made available to any commercial organisations but is
solely the responsibility of the researchers undertaking this study. ]
| understand that | will not benefit financially from this study or from any possible outcome it
may result in the future. ]
| am aware of who | should contact if | wish to lodge a complaint. ]

Name and Surname:
Signature:

Date:
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10.16. Stated preference scenarios (SPs)

Appendix 16: Stated preference scenarios (SPs).

| Stated preference scenarios (SPS). |
All the SPs can be found in the attached excel file with name “SPs D3.1”.
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