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Executive Summary 

This Deliverable stands for the final report of Drive2theFuture. The objective of the current report differs 
from that one of the final progress report, which is of administrative nature. Herein, the objective is to 
summarise in short, the aims and the outcomes of the project, presenting also the research approach 
followed in each case.  

As such, a summary of the main activities and results is included providing only publishable information (as 
the nature of the Deliverable is Public). Starting from the project factsheet (Chapter 2) and the presentation 
of the Consortium (Chapter 3), the challenge that the project came to address is presented in Chapter 4, 
followed by the its vision, aim and objectives Chapter 5 and core concept in Chapter 6.  

Prior to any technical description of work, the governance structure and mechanisms of the project are 
presented in summary in Chapter 7. User clustering, a new definition of VRUs for AV, the Voice of Customers 
survey, transferability issues between modes, acceptance risk assessment, a taxonomy of knowledge and 
skills requirements and open research issues and hypotheses, lead to the definition of Drive2theFuture Use 
Cases, as described in Chapter 8. Then, in Chapter 9, behavioural modelling, big data analytics and fusion, 
a simulation platform suite and relevant assessment framework are described, along with sentiment 
analysis on social media. Work on affective, persuasive and personalized HMI is presented in Chapter 10, 
while research on training needs, knowledge and tools along with training programmes, certification 
schemes and acceptance creation measures is described in Chapter 11, together with the implications of 
automation to employment.  

Chapter 12 describes the piloting activities of the project, performed in 12 pilots across Europe, in a 3-
phases scheme. These include simulator pilots, test track and real-world tests as well as demonstration and 
training pilots and demos at events. The analysis and consolidation of results is also presented in the same 
ŎƘŀǇǘŜǊΦ ¢ƘŜ ǇƛƭƻǘǎΩ ǊŜǎǳƭǘǎ ǿŜǊŜ ŦǳǊǘƘŜǊ ŀǎǎŜǎǎŜŘ ƛƴ ǊŜƎŀǊŘǎ ǘƻ their impacts on acceptance and a series of 
other areas (safety, efficiency, environment, etc.) following a pre-defined impact assessment framework 
and prioritized KPIs definition, while a comparison with a priori expectations was performed. Automation 
was correlated to MaaS applications, while an ESoP extension to automation was suggested (Chapter 13). 

Results on the work on ethical, safety and legal considerations for AVs for all modes of transport are 
presented in Chapter 14, while the dissemination and communication activities of the project follow 
(Chapter 15). Business models and exploitation plans have been elaborated (Chapter 16), while a set of 
guidelines and policy recommendations, along with an Automation User Acceptance creation path roadmap 
are issued and presented in Chapter 17. 

The clustering activities of the project with related project initiatives and the activities of the 
Drive2theFuture International Advisory Board are included in Chapter 18, while Data Management and 
Open Access (Chapter 19) and Ethics (Chapter 20) have been dully considered throughout the duration of 
the project. 

Finally, in Chapter 21, the project findings are summarized and conclusions are drawn. 

Overall, this Deliverable, by presenting an outline of the work performed throughout the 42 months of 
Drive2theFuture duration, aims to highlight its achievements and further considerations towards greater 
user acceptance of AVs for all transport systems and, thus, a smoother and more effective deployment of 
these systems in a user-oriented manner.   
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1. Introduction 

1.1. Purpose of the Document 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ƛǎ 5ǊƛǾŜнǘƘŜCǳǘǳǊŜΩǎ Ŧƛƴŀƭ ǊŜǇƻǊǘΣ ǎǳōƳƛǘǘŜŘ ŀǎ ŘŜƭƛǾŜǊŀōƭŜ 5фΦр ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘϥǎ 
42-month duration. It describes the overall methodologies and work performed within Drive2theFuture 
project and the emerging results out of it. The report also gives an account of the governance, risk 
management and dissemination and exploitation activities of Drive2theFuture. Only details that can be 
publicly available have been reported; for further confidential details, one should refer to the 
corresponding project Deliverables that can be available upon request and authorisation by the project 
Coordinator. In addition, it should be stressed that the objective of this report is different to the one of the 
final progress report. While the latter focuses on the description and justification of the effort put by the 
Consortium in the M19-M42 period of the project, the current report focuses on the description of the work 
approach itself as well as the project outcomes as achieved during the full course of the project. 

1.2. Intended audience 

This is a public document. It is of potential interest to all Connected and Cooperative Automated Mobility 
(CCAM) stakeholders (initiators, designers, developers, researchers, end-ǳǎŜǊǎΣ ƛƴŘǳǎǘǊȅ ŀƴŘ {a9Ωǎύ ƭƻƻƪƛƴƎ 
to exploit or deploy the Drive2theFuture technologies or to conduct further research in this domain. It is 
considered of specific interest to policy makers in the field as well as to Original Equipment Manufacturers 
(OEMs) being active in the field of automated vehicles and related systems, as well as transport authorities, 
operators and municipalities. It is also considered to be valuable for all types of researchers in the field. 

It should be stressed that exactly due to the fact that it is a public document, specific implementation 
details that are provided in the project confidential deliverables are not shared and are available only 
upon request by the project Coordinator. 

1.3. Interrelations 

The final report of the project covers to the maximum degree possible (given also the public nature of the 
report), all activities of the project, starting from user clustering to final results assessment and future 
prospects. As such, this document has considered as its primary input the work done and reported in all the 
other deliverables and milestones of the project. 
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2. Drive2theFuture factsheet 

Contract Number 815001 
Project acronym DriveToTheFuture 

Project Name Needs, wants and behaviour of 'Drivers' and automated vehicle users 
today and into the future 

Call topic MG-3-3-2018 
Driver behaviour and acceptance of connected, cooperative and 
automated transport 

Type of Project RIA 

Date of start 01 May 2019 

Duration 36 months ς extended to 42 months (due to COVID-19 by 6months) 

Total cost оΦффуΦсмнΣрл ϵ 

EC Contribution оΦффуΦсмнΣрл ϵ 

Project Coordinator Evangelia Gaitanidou, lgait@certh.gr, +30 2310 498452 

Technical & Innovation 
Manager 

Evangelos Bekiaris, abek@certh.gr, +30 2111069599 

Project website www.drive2thefuture.eu  

 
https://twitter.com/Drive2future  

 
https://www.linkedin.com/in/drive2thefutureproject/  

 

3. The Consortium 

Drive2theFuture is undertaken by a multidisciplinary and complementary Consortium of 31 Partners (32 in 
total, considering the replacement of IRUPRO by IRU in March 2021) from 13 countries with a good 
representation of all stakeholders, namely 8 Research Institutes (CERTH/HIT, VTI, TOI, UniEiffel, FhG/IAO, 
FZI, AIT and VIAS), 6 Universities (NTUA, CTL, VUB, DEUSTO, TUM, TUB), 10 Associations (EURNEX, 
HUMANIST, IRUPRO/IRU, UITP, FIA and 3 of its clubs ς IAM, PZM, ACASA/RACC - WEGEMT, HUMANIST), 5 
SMEs (SWM, DBL, TUCO, INF, STELAR), 1 Transport Operator (WL), 1 PPP (VED) and 1 Industry (PIAGGIO). 
The Consortium synthesis thoroughly covers the wide spectrum of issues addressed by Drive2theFuture, 
while providing a wide geographical coverage, representing 13 different countries throughout the EU 
territory. It should also be underlined that the project is User-Centric, including horizontally across all tasks 
(from UCs to research issues, tools development, demonstrations, dissemination and policy 
recommendations) a wide user community, encompassing FIA for car drivers and 4 of its clubs (3 as 
partners-IAM (UK), ACASA/RACC (Spain) and PZM (Poland)) and 1 as FIA 3rd party (AMZS (Slovenia)), 
IRUPRO/IRU for professional drivers (trucks, busses/coaches and taxis), UITP for Public Transport 
stakeholders (including bus, metro, urban and regional rail), EURNEX for the rail sector, WEGEMT for the 
maritime sector and HUMANIST for human factors across all modes. 

Drive2theFuture Consortium is given in the following table: 

  

mailto:lgait@certh.gr
mailto:abek@certh.gr
http://www.drive2thefuture.eu/
https://twitter.com/Drive2future
https://www.linkedin.com/in/drive2thefutureproject/
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Table 1: The Drive2theFuture Consortium 

No. Name Short name Country 
1 Centre for Research and Technology Hellas/Hellenic Institute of 

Transport (Coordinator) 
CERTH/HIT EL 

2 Statens väg och transportforskningsinstitut  VTI SE 

3 Transportokonomisk Institutt TOI NO 

4 National Technical University of Athens NTUA EL 

5 Universita Degli Studi di Roma La Sapienza CTL IT 

6 Vrije Universiteit Brussel VUB BE 

7 Universidad de la Iglesia de Deusto Entidad Religiosa DEUSTO ES 

8 Institut Français des Science et Technologies des Transport, de 
ƭΩ!ƳŜƴŀƎŜƳŜƴǘ Ŝǘ ŘŜǎ wŜǎŜŀǳȄ 

IFSTTAR FR 

9 SWARCO-MIZAR s.r.l. {²ɾ IT 

10 EURNEX E.V EURNEX DE 

11 Deep Blue srl DBL IT 

12 Fraunhofer Gesellschaft zur Foerderung der Angewandten 
Forschung E.V 

FhG/IAO DE 

13 Technische Universitaet Muenchen TUM DE 

14 Stiftung FZI Forschungszentrum Informatik am Karlsruher Institut 
fur Technologie 

FZI DE 

15 IRU Projects A.S.B.L IRUPRO BE 

16 HUMANIST HUMANIST FR 

17 Foundation WEGEMT: A European Association of Universities in 
Marine Technology and Related Sciences 

WEGEMT NL 

18 AIT Austrian Institute of Technology GMBH AIT AT 

19 Union Internationale des Transports Publics UITP BE 

20 CƻƴŘŀǘƛƻƴ tŀǊǘŜǊƴŀǊƛŀƭ ah±Ω9h¢9/ VED FR 

21 PIAGGIO & C spa PIAGGIO IT 

22 CŜŘŜǊŀǘƛƻƴ LƴǘŜǊƴŀǘƛƻƴŀƭŜ ŘŜƭΩ!ǳǘƻƳƻōƛƭŜ FIA BE 

23 IAM Roadsmart-The Institute of Advanced Motorists Ltd IAM UK 

24 POLSKI ZWIAZEK MOTOROWY PZM PL 

25 Wiener Linien GMBH & CO KG WL AT 

26 Technische Universitaet Berlin TUB DE 

27 TUCO Yacht Vaerft Aps TUCO DK 

28 INFILI Technologies Private Company INF EL 

29 STELAR Security Technology Law Research UG STELAR DE 

30 AUTOMOBIL CLUB ASISTENCIA SA/ Fundació ACASA ACASA/RACC ES 

31 VIAS Institute VIAS BE 

32 IRU1 IRU CH 

 

                                                           

1 As of 1/3/2021 
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4. The challenge 

wƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀǳǘƻƳŀǘƛƻƴ ƛǎ ŀǘ ƻǳǊ ŘƻƻǊǎǘŜǇΤ ƛǘ ƛǎ ƴƻǘ ŀƴȅƳƻǊŜ ŀƴ άƛŦέ ōǳǘ ŀ άǿƘŜƴέ ŀƴŘ άƘƻǿέ ƛǎǎǳŜΦ 
Within the latest ERTRAC Roadmap on Automated Driving [1], user awareness, acceptance and training 
formulate the first priority challenge. Questions related to vehicle taking over control from humans, change 
of mobility habits and experience, cost of commuting and travelling in the future, ethical decisions of a 
machine vs. a human, as well as the need of new driver training incentives for adapting to the technological 
evolution in future vehicles, are some of the key issues that are yet to be investigated. Apart from private 
cars and trucks, automation is already a reality in public transport vehicles (of all modes), airplanes being 
the pioneers, with their first autopilot systems dating early in the 20th century. Since then, relevant systems 
are operating for trains and subway, the autonomous ship is also an emerging concept, while road public 
transport has already initiated the introduction of automated vehicles, with several examples throughout 
Europe. At all cases, the penetration of automated vehicles is expected to bring a revolution to the transport 
system as we know it. According to an OECD/ITF report [2], up to 9 out of 10 conventional cars could 
become redundant under certain circumstances. This will lead to freeing public space, by increasing urban 
mobility depending on the choice of vehicle type, the level of penetration and the availability of high-
capacity PT to complement the shared self-driving car fleet. UITP Policy Brief [3] highlights that there are 
various applications for autonomous vehicles as part of a diversified PT system, which will enable 
performing all demanded trips with 80% fewer cars. Even though technology is almost there, it is a crucial 
issue whether humans are ready to abandon the driving task and/or even the car ownership ς in 
combination with car sharing/pooling applications - or board a vehicle with no driver present. The EC 2015 
Eurobarometer survey [4] showed that 61% of participants throughout the EU expressed not feeling 
comfortable travelling with driverless cars, while they were more positive to the option of transporting 
goods using such vehicles, while a recent relevant survey in the US [5] found that 64% of respondents 
expressed concern about sharing the road with driverless cars. However, acceptance of automation in the 
driving task seems to be evolving with time as, according to the 2017 [6] and 2018 [7] Deloitte global 
automotive consumer studies, people throughout the world are becoming convinced that travelling with 
autonomous vehicles is safe, with the acceptance rate going from 45% to 72% in Germany and from 37% 
to 65% in France (in just one year!). 

There are many factors that are expected to influence the acceptance and the evolvement of the ongoing 
transition period, like the recognition of benefits, customisation with the new types of vehicles, provision 
of incentives, etc., along with the way to address several concerns around the use of automation (e.g. lack 
of trust to the system, loss of driving competence, less joy of travelling, cybersecurity issues, responsibility 
in the case of accident, etc.). The level of automation is also a significant factor for the user acceptance. 
Level 3 automation (i.e. conditional handing over the vehicle control to the driver) has the largest 
requirements on the human machine interface and many experts and OEMs propose to skip it and 
introduce only Level 4 vehicles. The technological requirements for Level 4 and the costs are however much 
higher if the driver cannot be considered as fall back. Benefits of Level 3 are the early availability, raising 
legal acceptance and it is a promising migration path for user acceptance of automated vehicles. By 
involving the drivers smartly in the Level 3 automated driving tasks they develop a mutual understanding 
of the automation, trust can be built stepwise and possible skill degradation develops in parallel to the 
ƛƴŘƛǾƛŘǳŀƭǎΩ ǘǊŀǾŜƭ ōŜƘŀǾƛƻǳǊΦ Experience also plays a significant role, as shown by a driving simulator [8] 
study on automated vehicles, where increased levels of trust and comfort were reported by the participants 
throughout their time in the simulator. Moreover, based on the 2017 OECD report on the transition to 
Driverless Freight Transport [9] ǎǘǳŘȅƛƴƎ ƛƴǘƻ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴŀƭ ŘǊƛǾŜǊǎΩ ƘƛǘƘŜǊǘƻ ŀƴŘ ŦǳǘǳǊŜ ŀŎŎŜǇǘŀƴŎŜ ŀƴŘ 
adoption of solutions, is key for safeguarding the business-as-usual of the industry, without endangering 
the social and economic viability of the people who work in it. 

This holds true for all transportation modes. According to the CEO of TÜV SÜD Rail [10]Σ άŀǳǘƻƳŀǘŜŘ Ǌŀƛƭ 
will be the baŎƪōƻƴŜ ƻŦ ŦǳǘǳǊŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴέΦ {ƳŀǊǘ Ǌŀƛƭ ǘŜŎƘƴƻƭƻƎȅ ǿƛƭƭ ƳŜŜǘ ŘŜƳŀƴŘ ŦƻǊ ŎŀǇŀŎƛǘȅ ƎǊƻǿǘƘΣ 
optimise operations and reduce costs. Driverless trains bring many advantages to operators, authorities 
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and users, in terms of increased safety, reliability and flexibility, with metro systems spearheading this 
automation catalyst. According to a UITP report [11], there were 55 fully automated metro lines in 37 cities 
around the world; currently totalling approximately 789 km in length, the projection is that by 2025 this 
will rise to over 2,300 km. Similarly, the president of Marine in Rolls Royce, Mikael Mäkinen stated: 
ά!ǳǘƻƴƻƳƻǳǎ ǎƘƛǇǇƛƴƎ ƛǎ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ǘƘŜ ƳŀǊƛǘƛƳŜ ƛƴŘǳǎǘǊȅΦ !ǎ ŘƛǎǊǳǇǘƛǾŜ ŀǎ ǘƘŜ ǎƳŀǊǘǇƘƻƴŜΣ ǘƘŜ ǎƳŀǊǘ 
ship will revoƭǳǘƛƻƴƛǎŜ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ƻŦ ǎƘƛǇ ŘŜǎƛƎƴ ŀƴŘ ƻǇŜǊŀǘƛƻƴǎέ [12]. Actually, connected and 
automated transport is part of WaterborneTP Vision 2025 [13] specifying the research objectives and 
requirements towards this goal. At the same time, drones continue to improve, and Remotely Piloted 
Aircrafts have gotten smaller and progressively less expensive. The introduction of drones in a future urban 
context, shapes the entire urban infrastructure and associated services. But if drones become fixtures of 
our urban environment, key challenges that need to be addressed include (among others): pilot/operator, 
passenger and user acceptance; regulation, liability and certification issues, including safety & health issues; 
relationships with crews, ground support staff and labour unions. 

5. The Aim the Mission and the Objectives 

To address the gaps and challenges aforementioned, the project aim is:  

Drive2theFuture develops training, HMI concepts, incentives policies and other cost efficient measures 
to promote and then to comparatively assess several alternative connected, shared and automated 

transport Use Cases for all transport modes and with all types of users (drivers, travellers, pilots, VRUs, 
fleet operators and other key stakeholders), in order to understand, simulate, regulate and optimize 

their sustainable market introduction; including societal awareness creation, acceptance enhancement 
and training on use. 

Drive2theFutureΩǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ǇǊŜǇŀǊŜ άŘǊƛǾŜǊǎέΣ ǘǊŀǾŜƭlers and vehicle operators of the future to accept 
and use connected, cooperative and automated transport modes and the industry of these technologies 
to understand and meet their needs and wants. 

¢ƘŜ ǇǊƻƧŜŎǘΩǎ ŀƛƳ ŀƴŘ Ƴƛǎǎƛƻƴ ǿƛƭƭ ōŜ ǊŜŀƭƛȊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ following objectives: 

Table 2: Project objectives 

Objective Description 
Objective 1 LŘŜƴǘƛŦȅ ŀƴŘ ŎƭǳǎǘŜǊ ǘƘŜ ŎŀǘŜƎƻǊƛŜǎ ƻŦ άŘǊƛǾŜǊǎέΣ ǘǊŀǾŜƭƭŜǊǎ ŀƴŘ ǎǘŀƪŜƘƻƭŘŜǊǎ 

involved in or affected by autonomous vehicles, recognise their needs and 
wants and define relevant use cases, taking into account issues of 
transferability of solutions between different transport modes 

Objective 2 aƻŘŜƭ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ ǘƘŜ ŀǳǘƻƳŀǘŜŘ ǾŜƘƛŎƭŜ άŘǊƛǾŜǊέκǇƛƭƻǘ ŀƴŘ ŦƻǊŜŎŀǎǘ 
development of acceptance for different scenarios of introducing automation 

Objective 3 Define the optimal HMI for the different clusters of users, transport modes and 
levels of automation to set the ground for raising acceptance by defining data 
privacy and applying a user-oriented migration path for the introduction of 
automation in the European transportation systems 

Objective 4 Identify the training needs of all user categories and define relevant training 
tools and material, along with training and certification schemes 

Objective 5 Perform Demonstration Pilots using appropriate tools and different testbeds, 
i.e. Virtual/Augmented Reality simulations, moving-base driving simulators, 
test-tracks and real-life environments for all modes, to assess the impact of the 
proposed tools and concepts to user and stakeholder acceptance 
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Objective Description 
Objective 6 Assess the impact of proposed solutions on safety, driver/traveller behaviour, 

ǿƻǊƪŦƻǊŎŜ ŜƳǇƭƻȅŀōƛƭƛǘȅ ŀƴŘ ǊŀƛǎƛƴƎ ŀŎŎŜǇǘŀƴŎŜ όŦǊƻƳ ǘƘŜ άŘǊƛǾŜǊǎέΣ ǘƘŜ 
ƻǇŜǊŀǘƻǊǎκǎǘŀƪŜƘƻƭŘŜǊǎΩ ŀƴŘ ǘƘŜ ƎŜƴŜǊŀƭ ǇǳōƭƛŎΩǎ Ǉƻint of view). 

Objective 7 Investigate legal and ethical issues through a comparative assessment of 
vehicle vs. human decisions in different scenarios 

Objective 8 Investigate the application and future prospects of the correlation between 
automation and MaaS, for both passenger and freight transport 

Objective 9 Create business models suitable for market uptake of connected, shared and 
automated transport.  

Objective 10 Issue guidelines, policy recommendations and a roadmap on a user acceptance 
creation path for automated transport deployment in Europe 

6. Drive2theFuture Core Concept & Implementation Approach 

6.1. Drive2theFuture Core Concept 

¢ƘŜ ǘŜǊƳ άŀǳǘƻƳŀǘŜŘ ǾŜƘƛŎƭŜέ ŀƴŘΣ ŜǎǇŜŎƛŀƭƭȅΣ ƛǘǎ Ƴŀƴȅ ƭŜǾŜƭǎ ŀƴŘ ǳǎŜ ŎŀǎŜǎ ŀǊŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ōŜ ŎƻƴŎŜƛǾŜŘ ōȅ 
most future uǎŜǊǎ όάŘǊƛǾŜǊǎέΣ ǇŀǎǎŜƴƎŜǊǎΣ ƻǇŜǊŀǘƻǊǎύ ǿƛǘƘƻǳǘ ƘŀƴŘǎ-on experience; which however is 
limited due to the required cost of having a big test fleet, as well as for safety reasons. As Henry Ford 
ǉǳƻǘŜŘΥ άLŦ L ǿƻǳƭŘ ƘŀǾŜ ŀǎƪŜŘ ǘƘŜ ǇŜƻǇƭŜ ǿƘŀǘ ǘƘŜȅ ǿŀƴǘΣ ǘƘŜȅ ǿould have answered that they need faster 
ƘƻǊǎŜǎέΦ ¢ƻ ƎŀǘƘŜǊ ǘƘŜ ǾƛŜǿǎ ŀƴŘ ŀǘǘƛǘǳŘŜǎ ƻŦ ŦǳǘǳǊŜ ǳǎŜǊǎ ƻŦ ŀǳǘƻƳŀǘŜŘ ǾŜƘƛŎƭŜǎ ǘƘŜǊŜ ƛǎΣ ƘŜƴŎŜΣ ŀ ƴŜŜŘ ǘƻ 
use different tools. The project aims to incorporate a wide range of tools (such as scenario-based voice-of-
customer surveys, Wizard of Oz trials on test beds or real life environments, a multimedia training tool (with 
selected scenarios, driving/riding simulators and real videos from selected UCs), driving/riding simulators 
with dynamic CGI rendering, Virtual Reality (VR) or Augmented Reality (AR) simulation tools with interaction 
possibilities, test beds sessions and real life environments demonstrations) into an integrated methodology, 
ǿƘŜǊŜōȅ ǘƘŜ ǊŜƭŜǾŀƴǘ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǳǎŜ ƻŦ ǘƘŜ άŘǊƛǾŜǊέκƻǇŜǊŀǘƻǊ ǿƛƭƭ ōŜ ƎǊadually enhanced. It will also 
assess the reliability and limitations of each tool, in order to convey the experience of automated 
driving/riding/transportation to the user. These tools are here defined by the type of vehicle but also the 
type of environment and solution, in which the users will experience the future system. They will include 
all types of automated vehicles (car, truck, bus, PTW, rail, ship, drone) and will be demonstrated in 12 sites 
across Europe. Throughout these trials, the user acceptance will be assessed subjectively (through user and 
expert questionnaires), but also objectively (through logged user behavioural data) and will be compared 
within and between groups (participants). The results will be included in micro and macro simulation tools 
όǘƻƎŜǘƘŜǊ ǿƛǘƘ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ǇǊƻƧŜŎǘǎύ ǘƻ ōǳƛƭŘ άŘǊƛǾŜǊέ ōŜƘŀǾƛƻǳǊŀƭ ƳƻŘŜƭǎΦ ¢ƘŜ ǇǊƻƧŜŎǘ ƎƻŜǎ 
beyond state-of-the-art across all areas and for all transport modes, by encapturing user opinion, 
encompassing all user clusters, modelling user behaviour and its impact on automation, developing, 
demonstrating and evaluating novel HMI concepts, training tools and programmes, as well as other 
incentive policies and formulating the results in terms of a novel European Statement of Principles (ESoP) 
on AVs performance, as well as by developing a roadmap on the user acceptance creation path for 
automated transport deployment in Europe.  

Drive2theFuture envisages a concise approach towards enhancing user acceptance for the upcoming 
invasion of automated vehicles. The holistic nature of the Drive2theFuture approach is threefold: it 
ŎƻƴǎƛŘŜǊǎ ŀƭƭ ŎƭǳǎǘŜǊǎ ƻŦ ǳǎŜǊǎ όάŘǊƛǾŜǊǎέΣ ǇŀǎǎŜƴƎŜǊǎΣ ƻǇŜǊŀǘƻǊǎΣ ǎǘŀƪŜƘƻƭŘŜǊǎύΣ ǘƘŜƛǊ ƴŜŜŘǎΣ ǇǊŜŦŜǊŜƴŎŜǎ ŀƴŘ 
specificities; it addresses all modes of transport, along with transferability issues between and across them 
(including MaaS strategies); it involves multiple tools to achieve its goals (behavioural models, simulators, 
optimized HMI per automation level, training schemes, active involvement of users, demonstrations, ethical 
and regulatory aspects, policy and incentives). Consequently, the project puts the user in the centre of 
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automation deployment, while employing technological and regulatory means to facilitate this 
deployment; thus aiming to maximize acceptance, satisfaction, willingness to use along with safety, 
security, compliance and sustainability. In this process (which includes and is differentiated for all transport 
modes and levels of automation), the study of user opinions and behaviours towards existing solutions will 
guide the iterative development of novel HMI concepts, while their acceptance will be (objectively and 
subjectively) measured in a series of Pilots across Europe. Moreover, the influence of existing regulatory 
framework and ethical considerations will be measured, and relevant policy recommendations will be 
ƛǎǎǳŜŘΦ ¦ƭǘƛƳŀǘŜƭȅΣ ǘƘŜ ƻǾŜǊŀƭƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ ǳǎŜǊǎΩ ŀǘǘƛǘǳŘŜǎΣ ƛƴ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ ǘƘŜ 
utilized tools, will guide to the definition of a roadmap for achieving maximum acceptance and trust to 
automation 

6.2. Drive2theFuture Implementation approach  

To achieve its objectives, Drive2theFuture structured a workplan of 9 interdependent Work Packages, as 
shown in the following Gannt Chart. The blue highlighted spaces show the extensions given to the originally 
anticipated durations due to several needs arisen during work progress and, mainly, due to COVID-19, 
which also led to the overall extension of the project from 36 to 42 months, ending finally at 31st of October 
2022. 

 

Figure 1: Drive2theFuture Gantt Chart 

The key interrelations among its WPs and Activities are shown below: 

Needs wants and behaviours of "Drivers" and automated vehicle users today and into the future M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17 M18 M19 M20 M21 M22 M23 M24 M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 M37 M38 M39 M40 M41 M42

WP1: ñDriverò, traveller and stakeholder clustering a priori needs and wants and UCôs. - CERTH/HIT

A1.1: ñDriverò, traveler and stakeholders clusters, terminology and automated functions overview - AIT

A1.2: Voice of customers surveys and expert walkthroughs - FIA

A1.3: Acceptance Risk Assessment - CERTH/HIT

A1.4: Open research issues and hypotheses - CERTH/HIT

A1.5: Transferability from/to other modes - DBL

A1.6: Taxonomy of knowledge and skills required to operate an AV -NTUA

A1.7: UCs and priority scenarios - CERTH/HIT

WP2: Behavioural modeling of autonomous vehicle ñdriversò - NTUA

A2.1: Data gathering from relevant projects - DEUSTO

A2.2: Big Data analytics and data fusion - TUM

A2.3: Simulation platform suite creation and scenarios realization - NTUA

A2.4: Behavioural models - TOI

A2.5: Sentiment analysis on social media - INFILI

A2.6: Extendability, optimization and sustainability of simulation platform tools - NTUA

WP3: HMI issues - FhG/IAO

A3.1: Benchmarking of alternative HMI principles and good practices recognition - FhG/IAO

A3.2: Affective and persuasive HMI for automated vehicles - FhG/IAO

A3.3: Conspicuity enhancement and interaction management with non-autonomous traffic participants - AIT

A3.4: A wearable-based analysis of emotional responses - INFILI

A3.5: HMI adaptability and personalisation - CERTH/HIT 

A3.6:HMI development toolkit for AD - FhG/IAO

WP4: ñDriverò, user and stakeholder training - UITP

A4.1: Training needs, with emphasis on lifelong training - WEGEMT

A4.2: VR/AR and multimedia training and awareness tools - VTI

A4.3: Training programmes per user cluster and sentiment analysis - IRUPRO/IRU 

A4.4: Certification requirements and impacts to employment -  IRUPRO/IRU 

A4.5: Acceptance creation measures and training incentives - UITP 

WP5: Pilot tests - VTI

A5.1 Pilot plans - VTI 

A5.2: Demonstrations development - FhG/IAO 

A5.3: Simulation model runs - TUM

A5.4: Simulator pilots - VTI

A5.5: Test track and real road pilots - FZI

A5.6: Demonstration and training pilots - AIT 

A5.7: Demos at events - CERTH/HIT 

A5.8: Pilots results consolidation - DEUSTO

WP6: Impact assessment and correlation of automation to MaaS - CTL

A6.1:  Impact assessment framework- CTL

A6.2: KPIôs extraction and quantification and MCA prioritization per stakeholdersô group - VUB

A6.3: Correlation of automation to MaaS - SWM

A6.4: Comparison to a priori expectations - IFSTTAR

A6.5: Impact assessment based on Pilots - CTL

A6.6: Towards an ESoP extension to automation - HUMANIST 

WP7: Ethical, security and legal issues - HUMANIST

A7.1: Ethical, sociocultural and gender issues - HUMANIST

A7.2: Safety and Security issues - TOI 

A7.3: Correlation of state legal framework and readiness score to user acceptance - STELAR

WP8: Dissemination, Exploitation and roadmap to the future - ACASA/RACC

A8.1: Dissemination plans and actions - ACASA/RACC

A8.2: User Forum and events - ACASA/RACC

A8.3: Business models suite for market uptake of connected, cooperative and automated transport-SWM

A8.4: Exploitation plans - IAM

A8.5: Guidelines and policy recommendations - UITP

A8.6: Automation User Acceptance path roadmap - CERTH/HIT

WP9: Project Management - CERTH/HIT

A9.1: Overall and Administrative Management - CERTH/HIT

A9.2: Technical, Risk and Innovation Management - CERTH/HIT

A9.3: Quality and Ethics Board - CERTH/HIT

A9.4: International Advisory Group - UITP

A9.5: Concertation and project clustering actions, including pairing with non-European projects - CERTH/HIT

WP10: Ethics Requirements - CERTH/HIT

1st Year 2nd Year 3rd Year Extension
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Figure 2: Drive2theFuture Pert Chart 

7. Drive2theFuture Governance 

Corresponding WP WP9: Project Management 
Corresponding Deliverables D9.1 Drive2theFuture Project Presentation 

D9.2: Drive2theFuture Quality Assurance Plan 

7.1. Governance 

Drive2theFuture project encompasses 31 partners and 10 interdependent workpackages. Hence, it is 
important to establish a governance and management structure (Figure 3) that is able to meet the 
challenges of the successful project implementation. As such, it is designed to achieve the following goals: 

1. Lean structures and procedures for agile and cost-effective project management. 
2. Equitable distribution of activities & responsibilities among all 31 partners. 
3. Efficient vertical and horizontal information flow, especially between Workpackages.  
4. Proactive conflict resolution mechanisms. 
5. Thorough assessment of potential risks involved. 
6. Optimal assignment of experienced personnel to the scientific, technical and managerial tasks. 

In addition to the procedures described here, all partners have agreed to sign a Consortium Agreement 
prior to project start-up. The project structure is defined to allow reliable overall coordination, efficient 
communication, clear decision procedures, workflow giving rise to Deliverables meeting time and quality 
requirements, all done in accordance to the European Commission Grant Agreement and the project 
Consortium Agreement. The project management structure and procedures described below should be 
read in conjunction with the description of WP9. 
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Figure 3: Drive2theFuture project governance and management structure. 

7.2. Consortium bodies and roles 

7.2.1. Project Management Team (PMT) 

The Project Management Team consists of the Coordinator, the Technical and Innovation Manager and the 
Quality Manager. It acts as the main consensus-building body on overall project coordination and as such 
provides a link between the WP leaders and the Partner Board. Through regular meetings, such as bi-weekly 
management team telcos, it can identify problems and delays early and proactively prevent conflict 
situations and anticipate deviations from the project plan. The tasks of the PMT are as follows: convenes 
virtually with bi-weekly telcos, and physically when needed; closely monitors progress in the project WPs; 
nominates and instructs task forces as needed; prepares the meetings of the Partner Board; discusses and 
decides on issues that affect multiple WPs or the project as a whole; acts as intermediary in cases of conflicts 
that cannot be resolved on WP level. 

7.2.1.1. Administrative & Overall Coordinator 

The Coordinator is the executive officer of the Drive2theFuture project and is responsible for the overall 
project coordination, including monitoring, reporting, conflict resolution, financial accounting and delivery 
of the project results to the EC. The Coordinator is responsible for the execution of H2020 rules. In order to 
fulfil these tasks, the Coordinator chairs all governing, and management bodies and convenes them as 
needed. The Coordinator acts as liaison with the EC and other outside stakeholders and, in coordination 
with the PMT, identifies adjacent research projects for interaction and exchange of results, resources and 
activities.  

The Drive2theFuture Coordinator is Ms Evangelia Gaitanidou (CERTH/HIT). She is a Civil Engineer, MSc 
Transportation Systems and works as Senior Researcher in CERTH/HIT. Her relevant fields of expertise are 
namely: Road safety, Automated Driving, Resilience, Clean Vehicles, Sustainable Transport, C-ITS, 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ ƻŦ ɳϧ5Σ aƻōƛƭƛǘȅ ŦƻǊ !ƭƭΦ {ƘŜ Ƙŀǎ ǇŀǊǘƛŎƛǇŀǘŜŘ ƻƴ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ŀƴŘ ǘŜchnical level in more 
than 15 research projects and authored over 30 publications in refereed journals, books, and 
conferences.  In CERTH/HIT she is the Head of the Road Safety and Security Lab.  CERTH/HIT has for more 
than a decade demonstrated, excellence as well as research and technological innovation in transport 
research, with a dedicate Sector on Driver & Vehicle research (Sector A). CERTH/HIT has been involved in 
the coordination team of more than 50 European research projects, specifically in the area of ITS 
applications in transport, leading relevant European research projects. 

The Coordinator undertakes the following responsibilities: manages and supervises overall and 
administrative project coordination; is responsible for overall project quality and professional 



 

D9.5: Project Final Report-including the meetings outcomes of the  
Drive2theFuture Advisory Board 

October 2022 20 
 

 
 

management; decides on operational issues affecting more than one WP; is responsible for all financial 
ǘǊŀƴǎŀŎǘƛƻƴǎΣ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ /ƻƳƳǳƴƛǘȅΩǎ ŦƛƴŀƴŎƛŀƭ ŎƻƴǘǊƛōǳǘƛƻƴΤ Ƙŀǎ ŀ ǾŜǘƻ ǊƛƎƘǘ ƛƴ ǇǊƻǇƻǎŜŘ ǊŜ-allocations 
(among partners) of distributions (within a single partner) of budget; supervises the scientific quality of all 
deliverables, legal issues, IPR issues and Consortium matters; fulfils the obligations under the Grand 
Agreement with the EC; represents the project towards the EC and external stakeholders; and ensures that 
conflicts are resolved with mutual agreement. 

7.2.1.2. Technical & Innovation Manager 

The Technical and Innovation Manager supports the Coordinator in the monitoring of the quality and pace 
of the work, to guarantee the timely achievement of the technical activities of the project, as well as the 
compatibility and complementarily of the followed approach, to preside over technical meetings and 
propose mitigation strategies to technical problems.  

The Drive2theFuture Technical & Innovation Manager is Dr Evangelos Bekiaris (CERTH/HIT). He is the 
Director of CERTH/HIT, PhD Mechanical Engineer of the National Technical University of Athens, former 
wŜǎŜŀǊŎƘ 5ƛǊŜŎǘƻǊ όDǊŀŘŜ ! wŜǎŜŀǊŎƘŜǊύ ŀƴŘ ŦƻǊƳŜǊ IŜŀŘ ƻŦ ǘƘŜ ǎŜŎǘƻǊ ά5ǊƛǾŜǊ ϧ ±ŜƘƛŎƭŜέ. He has 
participated in over 100 research projects up to date, in 36 of which has led all the research consortium. 
His field of expertise covers issues of road safety, clean vehicles, smart grid applications, specialised 
telematics applications for vehicles, public transport and maritime transport. He has also profound 
experience in accessible transportation and personalised services for disabled people and elderly. 

The Innovation Manager is responsible to continuously explore ways to exploit new innovation to its fullest 
possibility, such as innovative HMI concepts and interaction strategies, new training methods, measures 
for increasing user awareness and acceptance (such as immersive demonstrations), incentives for 
motivating the wider deployment of automated applications.  Moreover, within the responsibilities of the 
Innovation Manager will be the conduction of technology updates (both internally to the Consortium and 
externally) regarding AVs for all modes. These will be performed annually and will aim to adequately update 
the work in piloting and all other relevant project Activities (HMI, training, modelling, etc.). They will be 
reported in D9.8 (M17) and D9.9 (M35). 

The ¢ŜŎƘƴƛŎŀƭ aŀƴŀƎŜǊΩǎ key responsibilities are as follows:  

¶ Constant monitoring & evaluation of the technical results over the technological objectives of the 
project. 

¶ Definition of the qualitative and quantitative aims of each WP, monitoring and control of the 
proposed methodology and work pace.  

¶ Assuring compatibility between different systems, modules and demonstrators and their 
compliance with the overall Drive2theFuture architecture. 

¶ Coordinating the technical work and compilation of the technical project progress reports & demos 
for EC;  

¶ Supervision of the project demonstrations in exhibitions and key events; 

¶ Training and guidance of the project participants on how to produce the planned innovation.  

¶ Critical coordination and monitoring of the documentation produced in all stages of development, 
identifying all components with potential for patenting and/or other IPR protection.  

¶ Identification of various potential uses and exploitation purposes for developed new components 
as well as innovation as a whole ς trying to find profitable applications for use of the newly 
developed technology. 

¶ /ƻƴǎǘŀƴǘ ŦƻŎǳǎƛƴƎ ƻƴ ƛŘŜƴǘƛŦȅƛƴƎ ŀǊŜŀǎ ǿƘŜǊŜ ŎǳǎǘƻƳŜǊǎΩ ƴŜŜŘ ŀǊŜ ƴƻǘ ƳŜǘΣ ŀƴŘ ǘƘŜƴ ŦƻŎǳǎƛƴƎ 
development efforts to find solutions for them.  

¶ Ensuring on-time protection of ownership of key exploitable components of the innovation, as well 
as innovation as a whole.    

¶ Organisation of technical meetings, whenever needed, to resolve technical issues and encourage 
synergies between the various WPs and work fields.  
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7.2.2. The Steering Committee 

The Steering Committee consists of the Coordinator (chair), the Technical and Innovation Manager, and all 
WP leaders. In addition, the Steering Committee may include additional members, to ensure that all major 
project perspectives will be covered. The Steering Committee composition will be ratified by the PB. It will 
make executive decisions on strategic issues and will have a major impact on the overall outcomes and 
success of the partnership. Major decisions concerning overall technological direction of the project will be 
taken here. The Steering Committee will make recommendations for amendments of the EC Grant 
Agreement for GA ratification. Overall, the Steering Committee is subject to the decisions made by the PB.  

7.2.3. The Partner Board (PB) 

The Partner Board (PB): The Partner Board (PB) is the superior governing body of Drive2theFuture. It 
represents every partner in the Consortium and is empowered to review compliance of members with the 
Consortium Agreement and with the stated goals of the project. It is comprised of one delegate per partner 
organisation and convenes physically at least once a year and virtually as needed. The Partner Board takes 
final decisions on policy and contractual issues and conflicts as requested by the Coordinator. Each delegate 
has one vote; decisions are made by consensus whenever possible. Only in cases where consensus is not 
possible, decisions are made by majority voting. The majority rule is detailed in the Consortium Agreement. 
The Partner Board: 1) reviews general project progress with regard to its goals, 2) decides on actions in case 
of major deviations from the plan, 3) discusses and decides on changes in the structure of the Consortium, 
4) decides on re-allocation of the budget, 5) approves planned contract amendments to the Grant 
Agreement, 6) approves changes to Consortium Agreement, 7) decides on collaborations, if large strategic 
impacts are expected by the coordinator, 8) resolves conflicts that cannot be resolved at lower 
management levels. 

7.2.4. Quality Control Board (QCB) & Ethics Board (EB) 

The Quality Control Board (QCB) is responsible for compiling, co-ordinating and supervising the 
implementation of the Drive2theFuture workplan. The QCB consists of the following members: The Quality 
Manager, the Coordinator (CERTH), the Technical & Innovation Manager (CERTH), one internal expert 
assigned by each Partner and one expert external to the project (nominated by CERTH).  

The Drive2theFuture Quality Manager is Dr. Maria Panou who has significant experience in European 
ǇǊƻƧŜŎǘΩǎ ŎƻƻǊŘƛƴŀǘƛƻƴ ŀƴŘ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘΦ  

The internal expert assigned by each partner should be at least a Senior Researcher or Project Manager, 
not directly involved in the project, with extensive expertise in the topic of the specific deliverable, 
excluding of course its authors. In addition, the external evaluator will be appointed by the Quality Manager 
and may change according to the nature and contents of each deliverable. Members of the different forums 
of the project will be considered as potential reviewers especially for the public deliverables. The external 
reviewers will be bound by a Non-Disclosure Agreement. The QCB will ensure the conformity of all project 
Deliverables with their respective requirements (against the Drive2theFuture Description of Work, the 
program objectives and against the Drive2theFuture Quality Plan). The Quality Manager will assist the 
Project Coordinator and the Technical and Innovation manager in the overall monitoring and control of the 
project. Together with the rest members of the QCB, they will identify important deviations from the work 
plan in terms of quality, timing and resources consumed. 

The Drive2theFuture Ethics Board (EB) is led by the Quality Manager and is in charge of preparing the Ethics 
Manual (M6). The purpose of the Ethics Board is to ensure that the planned evaluations and tests are 
following respective national regulations. Pilots will take place in 8 countries, all with different regulations 
for ethical approval. All evaluations taking part in a country have a responsible person nominated for 
ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 9thics Board recommendation, keeping the names of participants hidden and 
ensuring that identities of test subjects are kept properly confidential and anonymised before use. 
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Moreover, a person will be assigned early in the project lifetime, as an overall Data Manager of the project. 
The tasks and synthesis of the Quality Control Board (QCB) are described in A9.3.  

7.2.5. Pilot board (PiB) 

Due to the high importance and the great number of pilot sites in Drive2theFuture and given the impact of 
the efficient implementation of pilot testing to the overall project work, a Pilot Board has been established. 
The Pilot Board is headed by WP5 leader (VTI) and consists of the pilot sites leaders (one partner per site), 
the pilot leaders per type (leaders of A5.3 to A5.6) and the responsible partners for demonstrators (A5.2 
ƭŜŀŘŜǊύ ŀƴŘ ŘŜƳƻǎ ό!рΦт ƭŜŀŘŜǊύ ŘŜǾŜƭƻǇƳŜƴǘ ŀǎ ǿŜƭƭ ŀǎ ŦƻǊ ǘƘŜ Ǉƛƭƻǘ ǊŜǎǳƭǘǎΩ ŎƻƴǎƻƭƛŘŀǘƛƻƴ ό!рΦу ƭŜŀŘŜǊύΦ 
Responsibility of the Pilot Board is the efficient management of the pilot sites and the optimal pilot 
execution and coordination between sites and between sites and the rest of WPs. It is expected to achieve 
this through close monitoring of the piloting activities, continuous communication (through regular telcos 
and physical meetings when necessary) between the pilot sites, the Pilot Board and the Steering 
Committee, as well as close cooperation with the Ethics Board.  

7.2.6. Advisory Board 

The Drive2theFuture Advisory Board consists of 4 high level experts in the area of Human Factors, Training 
and Automation. The relevant action is coordinated in A9.4 of the workplan. The synthesis of the Advisory 
Group has been adapted, introducing a new member (as replacement of Mrs Spyra that had to opt out for 
professional reasons) and is presented below. 

Table 3: Drive2theFuture Advisory Board. 

Advisory 
Board 

Member 

Short Profile ς Key Expertise Advisory role 
assigned 

Laurie 
McGinnis 

Ms. McGinnis is the director at the University of Minnesota Centre for 
Transportation Studies. She is active in the Council of University 
Transportation Centres (CUTC) where she serves as Treasurer on the 
Executive Committee. She is active with the Transportation Research 
Board, where she is a member of the Committee on International 
Cooperation and has previously served as chair of the Research and 
Education Section and chair of the Conduct of Research Committee. She 
has also served as a member of several national TRB project oversight 
committees. McGinnis holds a B.S. degree in Civil and Environmental 
Engineering from the University of Wisconsin, along with master's 
degrees in Public Affairs and Business Administration from the 
University of Minnesota. 

Training and 
experience 
exchange 
coordination to 
relevant US and 
International 
projects, AB 
Chair 

Zachary 
Doerzaph 

Dr. Zachary Doerzaph is the Director of the Center for Advanced 
Automotive Research (CAAR) at the Virginia Tech Transportation 
Institute (VTTI) and a faculty member within the department of 
Biomedical Engineering and Mechanics at Virginia Tech. Dr. Doerzaph 
coordinates a research portfolio focused on measuring and improving 
the performance of next generation vehicle systems. He focuses his 
efforts on the design, development, and evaluation of connected 
vehicles, collision avoidance systems, automated driving systems, driver 
interfaces, and driver behaviour monitoring and evaluation. Presently 
his team of faculty, staff, and students are working on a variety of 
technologies that will improve transportation for all users in the near-
term and far into the future 

Overview of 
Technological 
progress on AVs 
and scientific 
consultation of 
project 
Terminology 
and HMI 
benchmarking 
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Advisory 
Board 

Member 

Short Profile ς Key Expertise Advisory role 
assigned 

Judith 
Charlton 

Professor Jude Charlton is Director of the Monash University Accident 
Research Centre (MUARC) in Melbourne Australia. Jude is a registered 
Psychologist and holds a PhD in human movement science from the 
University of Waterloo in Canada. At MUARC, Jude leads the Behavioural 
Science for Transport Safety Research Team and her research focuses 
on the safe mobility of vulnerable road ǳǎŜǊǎΦ WǳŘŜΩǎ ǘŜŀƳ ƛǎ ǊŜŎƻƎƴƛǎŜŘ 
as a leading research group in Australia on older and impaired drivers, 
child passengers, cyclists and pedestrians. The Behavioural Science team 
has played an important role in influencing planning, policy and 
infrastructure development for vulnerable road users in Australia and 
internationally. Jude has pioneered innovative Naturalistic Driving Study 
(NDS) methods through new applications of vehicle telematics and 
video-monitoring of drivers with child passengers and older and 
impaired drivers. She has led many large-scale international projects 
including the Ozcandrive older driver cohort study conducted in 
collaboration with the Canadian-led project, Candrive - the very first 
longitudinal study to track the relationship between real-world driving 
performance and health 

Consultation on 
pilots and 
Impact 
assessment. 
Connection to 
initiatives in 
Australia and 
Canada 

Martin 
Russ 

Martin Russ has been Managing Director of AustriaTech since 2011. He 
is the visionary heart of the company. Under his leadership, 
AustriaTech's areas of responsibility were expanded to include activities 
relating to "Automated and Clean Mobility". With the new structure of 
the ITS Austria the management will also act as Secretary General for 
the ITS Austria platform. He can look back on more than 25 years of 
expertise in the field of traffic planning and mobility technologies. He 
acts as chair of the European Network of ITS Associations, and co-chairs 
the topic of digital infrastructure within the trilateral WG on CAD. Since 
July 2019 he is part of the Mission Board for Climate-Neutral and Smart 
Cities within the Horizon Europe research program. 

Consultation on 
legal and 
operational 
issues as well as 
evolution of 
technologies for 
AVs in the road 
sector. 

The Advisory Board ensures that Drive2theFuture is aligned and up to date with the other related activities 
and projects internationally. The Advisory Board had originally scheduled to convene three (3) times during 
the project duration, at key project milestones; 1) to select and define the use cases at the first year (Month 
10 ς during the first project Workshop), 2) to review and provide expert feedback on the project mid-term 
results and development of the systems (between Month 24 and Month 29, after the Phase II of the project 
pilots and before the completion of the Phase III) and 3) validate the final project results against the original 
targets at the final demonstration event of the project.   

These milestones were achieved, as detailed in Section 18.2 of the present document.  

7.2.7. WP & Activity leaders 

The table below presents the Work Package leaders, as agreed among the Consortium, on entity level, 
during the preparation of the project proposal, and, on physical person level, at the early beginning of the 
project. 
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Table 4: Drive2theFuture WP leaders 

WP No Lead beneficiary Responsible person 

WP1 CERTH/HIT Evangelia Gaitanidou/Matina 
Loukea 

WP2 NTUA Eleni Vlahogianni 

WP3 FhG/IAO Lesley-Ann Mathis 

WP4 UITP Michelle Tozzi 

WP5 VTI Anna Anund 

WP6 CTL Davide Shingo Usami 

WP7 HUMANIST Lucile Mendoza 

WP8 ACASA/RACC Isabel Clos/  Joan Domingo/ 
Ricard Casalins 

WP9 CERTH/HIT Evangelia Gaitanidou 

WP10 CERTH/HIT Maria Panou 

Activity leaders, on the other hand, are responsible for the coordination of the work at Activity level. They 
are the first responsible for the coordination, preparation, quality control and submission of Deliverables. 
They are also in charge of the actual execution and coordination of the work inside the Activity, and of 
reporting the progress of work to the WP Leaders. 

7.2.8. Dissemination Team 

Dissemination Team consists of the Coordinator, Technical Manager, and the leader of the Dissemination 
WP (WP8).  

The project Dissemination and Communication Manager is ACASA/RACC (Mrs Isabel Clos, replaced by Mr 
Joan Domingo & later by Mr Ricard Casalins) with the umbrella support of FIA. 

The role of the Dissemination Team is to review the updates of the dissemination plan, to identify new 
dissemination opportunities, and to evaluate the quality of the dissemination activities. 

7.3. Meetings 

9 physical plenary and technical Consortium meetings have been organised within the framework of the 
project. All meetings have been organised by the Project Management Team and hosted by several partners 
or performed online. The detailed minutes are internal to the Consortium and the EC. Besides these, a big 
number of web conferences have taken place ς on administrative and technical ground. Also, meetings with 
the Advisory Board have also taken place, once per project year (3 in total). Finally, the organisation of own 
dissemination events as well as the participation to other dissemination events and cluster meetings are 
reported in section 15 of the present Deliverable. Especially for clustering activities, there is a separate 
dedicated Deliverable (D9.6). 
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8.  ¦ǎŜǊ ŀƴŘ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƴŜŜŘǎ & preferences, acceptance risk 
assessment and Use Cases  

Corresponding WP WP1:  
Corresponding Deliverables D1.1: ά5ǊƛǾŜǊέΣ ǘǊŀǾŜƭƭŜǊ ŀƴŘ ǎǘŀƪŜƘƻƭŘŜǊ ŎƭǳǎǘŜǊƛƴƎΣ a 

ǇǊƛƻǊƛ ƴŜŜŘǎ ŀƴŘ ǿŀƴǘǎ ŀƴŘ ¦/Ωǎ 
D1.2, D1.3: Acceptance Risk Assessment (and 
revision) 

Objectives: LŘŜƴǘƛŦȅ ŀƴŘ ŎƭǳǎǘŜǊ ǘƘŜ ŎŀǘŜƎƻǊƛŜǎ ƻŦ άŘǊƛǾŜǊǎέΣ 
travellers and stakeholders involved in or affected by 
autonomous vehicles, recognize their needs and 
wants and define relevant use cases, taking into 
account issues of transferability of solutions between 
different transport modes. 

 

Main achievements: 

¶ Clustering of users and stakeholders in automated transport  

¶ Development of a common terminology for automated driving 

¶ Updated of VRUs definition towards Automated Vehicles (AV), differentiated by the connectivity 
state of the user. 

¶ 5ŜǾŜƭƻǇƳŜƴǘΣ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ŀƴŘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ±ƻƛŎŜ ƻŦ /ǳǎǘƻƳŜǊǎΩ ǎǳǊǾŜȅΣ ǿƘƛŎƘ 
explores the acceptance of transport users about Autonomous Vehicles for all different transport 
modes. 

¶ Realization of the Drive2theFuture user acceptance risk assessment and identification of 54 risks in 
total for all categories (18 behavioural, 8 legal, 18 as operational and 10 as technical) together with 
their respective mitigation strategies. 

¶ Identification of specific research priorities and hypotheses, ŀŦŦŜŎǘƛƴƎ ǳǎŜǊǎΩ ŀŎŎŜǇǘŀƴŎŜ ƻŦ 
automated vehicles and their mapping to each Pilot Site, indicating the focus of each pilot/ pilot 
site, as well as its expected outcomes. 

¶ Analysis of common issues, approaches and lessons learnt of solutions across modes, through the 
application of a cross-fertilisation methodology and development of a database of solutions, acting 
as a tool for fostering the transferability of solutions across transport modes. 

¶ Identification and taxonomy of the skills and knowledge required for an efficient and proper 
operation of any autonomous vehicle. 

¶ LŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ¦ǎŜ /ŀǎŜǎ ǘƘŀǘ Ŏƻƴǎǘƛǘǳte the backbone of the project 
and the reference for its future implementation and demonstration activities. Mapping of these 
UCs and full description of how they will be addressed at each pilot site.  

8.1. ά5ǊƛǾŜǊέΣ ǘǊŀǾŜƭƭŜǊ ŀƴŘ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŎƭǳǎǘŜǊǎΣ ǘŜǊƳƛƴology and 
automated functions overview 

8.1.1. User clusters 

AVs will affect all transport users of all modes, including operators and travellers, as well as the 
ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎŜŎǘƻǊΩǎ ǇǊƻŦŜǎǎƛƻƴŀƭǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǿƘƛƭŜ ǘƘŜ ŘǊƛǾŜǊ ǎǘƛƭƭ ǊŜƳŀƛƴǎ ƛƴ ǘƘŜ ŎƻǊŜ ǘƘŜ Ǌƻƭe and 
ǘƘŜ ǇƻǎǎƛōƭŜ ƛƳǇŜǊǎƻƴŀǘƻǊǎ ƻŦ ŀ άŘǊƛǾŜǊέ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŘƛŦŦŜǊŜƴǘΦ ¢Ƙƛǎ ǿƛƭƭ ŀƭǎƻ ǊŜǎǳƭǘ ƛƴ ƴŜǿ 
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categories/definitions of VRUs, integrating those that are excluded from C-ITS and/or may have low 
understanding or low conspicuity towards future AVs.  

During this Activity, the various user clusters of AVs have been defined, to guarantee that they are taken 
under consideration by relevant HMI (WP3), training and incentives (WP4), evaluation (WP5) or other 
project activities. This has been achieved by a thorough literature research for the identification of all 
relevant stakeholders influenced by autonomous driving in all possible fields of operation (for all modes), 
as well as by the clustering of the different stakeholders affected by autonomous driving by infrastructure 
and individual approach of automated vehicles. 

As for the current state of persons involved in automated transport, different stakeholder groups are part 
of this change (https:/ /www.waterborne.eu/vision/automated-and-autonomous-vessels/ reached on 
10/9/2018.ύΦ Lǘ ƛǎ ǎƘƻǿƴΣ ǘƘŀǘ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘ ŘǊƛǾŜǊǎ ŀǊŜ ƻŦǘŜƴ ǳǎŜŘ ƛƴ ŀ ǊŜƳƻǘŜ ǿŀȅΦ ¢Ƙƛǎ ŘƻŜǎƴΩǘ ƳŜŀƴΣ 
that all drivers of this part of the diagram are remote, it means, that in this field of transportation a greater 
level of automation is already implemented and most of the public transport system could replace their 
drivers with remote drivers. 
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Figure 4: Stakeholders in automated transport
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8.1.2. Updating the definition of VRUs 

The introduction of AVs will change the framework and the role of traffic participants significantly. An 
important issue that has been also considered is the interaction with other vehicles, especially non-
automated ones, as well as other users of the transportation system (e.g., VRUs). To this extent, a VRU 
redefinition towards Automated Vehicles (AV) per transport mode and AV level has been achieved, by 
updating the definition of VRUs, implementing a new group related to automation and differentiation by 
the connectivity state of the user. 

Vulnerable Road Users (VRU) are defined in the ITS Directive as "non-motorized road users, such as 
pedestrians and cyclists as well as motor-cyclists and persons with disabilities or reduced mobility and 
orientation", due to their reduced passive safety protection or physical vulnerability. 

Taking into account the current definitions and underlying concepts as well as the change in the role of 
traffic participants by the introduction of AVs, the following updated definition of VRUs was developed in 
Drive2theFuture: 

Automation related Vulnerable Road Users are defined as those that have a higher risk of accident 
involvement or vulnerability in case of it, due to their lack of connectivity (i.e. non-connected users having 
low conspicuity vis a vis the automated road traffic environment), or lack of design compatibility (i.e. out-
of-position passengers of automated vehicles). 

8.1.3. Development of a common terminology for automated driving 

As the introduction of AVs is also expected to change the framework and the role of traffic participants, a 
common terminology has been also agreed, through (a) the combination of literature review with project 
findings and (b) the collection and categorisation of all relevant terms. The term collection comprises more 
than 120 terms (ANNEX 1, D1.1).  

Table 5: Excerpt of Common terminology for automated driving, as defined in Drive2theFuture (Annex 1, D1.1) 

Term Abbreviation Definition Source 

Active Safety 

System 

ASS Active safety systems are vehicle systems that sense and 

monitor conditions inside and outside the vehicle for the 

purpose of identifying perceived present and potential 

dangers to the vehicle, occupants, and/or other road users, 

and automatically intervene to help avoid or mitigate 

potential collisions via various methods, including alerts to the 

driver, vehicle system adjustments, and/or active control of 

the vehicle subsystems (brakes, throttle, suspension, etc.) 

SAE-J3063 

Automated 

Driving System 

ADS The hardware and software that are collectively capable of 

performing the entire DDT on a sustained basis, regardless of 

whether it is limited to a specific operational design domain 

(ODD); this term is used specifically to describe a level 3, 4, or 

5 driving automation system. 

SAE-J3016 

ADS-dedicated 

vehicle 

ADS-DV A vehicle designed to be operated exclusively by a level 4 or 

level 5 ADS for all trips within its given ODD limitations (if 

any). 

SAE-J3016 

vehicle under 

test 

VUT scenario participant whose behavior is of primary 

interest 

DINSAE-

91381 
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Term Abbreviation Definition Source 

augmented 

reality 

simulation 

AR 

simulation 

an interactive experience of a real-world environment 

where the objects that reside in the real world are 

enhanced by computer-generated perceptual 

information (from simulation) 

WiPed-

201910, 

modified 

virtual reality 

simulation 

VR 

simulation 

an interactive experience of an environment where the 

objects are generated by simulation 

WiPed-

201910, 

modified 

This compendium of user clustering and terminology covers both professional (automated bus, taxi, truck, 
ŘǊƻƴŜΣ ǎƘƛǇΣ Ǌŀƛƭ ŘǊƛǾŜǊκǇƛƭƻǘΣ Ǌŀƛƭ ǎƛƎƴŀƭƭŜǊΣ ¢a/ ƻǇŜǊŀǘƻǊΣ ŜǘŎΦύ ŀƴŘ ǇǊƛǾŀǘŜ όŀǳǘƻƳŀǘŜŘ ǾŜƘƛŎƭŜ άŘǊƛǾŜǊέΣ 
passengers, other vehicle driver/passengers, VRUs, etc.) users and will be used as reference by all project 
Activities for common understanding. 

8.2. ±ƻƛŎŜ ƻŦ ŎǳǎǘƻƳŜǊǎΩ ǎǳǊǾŜȅǎ ŀƴŘ ŜȄǇŜǊǘ ǿŀƭƪǘƘǊƻǳƎƘǎ 

Regarding the integration of automation into the European transport system, a crucial issue is the 
acceptance of all transport users and this is one of the main focus areas of Drive2theFuture project. This 
has been considered in a multi-parametric way; by means of a voice of customer survey that has been 
developed and circulated, the sentiment analysis performed and the involvement of users in the pilot 
testing. MƻǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ±ƻƛŎŜ ƻŦ /ǳǎǘƻƳŜǊǎΩ ǎǳǊǾŜȅ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ƛǎ ǘƻ 
explore the opinions of all transport users about acceptance of Autonomous Vehicles for different transport 
modes, respecting a good balance of gender, geographical coverage, transport modes and user clusters.  

The survey has been designed and developed with the contribution of all Drive2theFuture partners, 
especially ensuring the necessary representation of all transport modes, in order to include the proper 
description of automation levels of each mode, while covering the different needs of each mode by the 
questions.  

The survey has been structured in a modular way, with four main areas corresponding to each transport 
domain (aviation, maritime, rail, road). Each area includes a simple description of what automation means 
for each mode, with illustrative examples and a short list of multiple-choice questions, concerning several 
aspects of automated vehicles and their prerequisites for the acceptance, including their general concerns, 
their opinion on related employment issues, impact of mobility of persons with disabilities, etc. An 
introductory part also exists, facilitating the collection of the demographic information of the respondents, 
as well as of data concerning their travelling patterns and preferences.  

All the information collected is being treated by the researchers in an anonymous and confidential manner, 
in accordance to the ethical requirements defined within the project, while all demographic information 
has been used only to contextualize the statistical analysis of the aggregated results, and they will not be 
ǇǳōƭƛǎƘŜŘ ƻǊ ǳǎŜŘ ƛƴ ŀƴȅ ŦƻǊƳΣ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǎǳǊǾŜȅΩǎ ǊŜǎǳƭǘǎΦ   

The survey aims to depict and represent, to a large extend, the transport users' opinions about the 
automated vehicles of all different levels and scopes (e.g. for public transport vehicles, private cars, drones 
for urban deliveries, air transport vehicles for passenger inter-city flights, cargo ships, rescues boats, 
passenger ships, passenger and freight trains, etc.) and also provide a comprehensive estimation of their 
willingness to use them under different circumstances. For this to be achieved, and attract responses of as 
many user groups possible, the survey developed has been translated in 18 different European languages, 
so as to facilitate the respondents and give them the opportunity to provide their responses to their mother 
language or their language of preference.  

The survey has been integraǘŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǿŜōǎƛǘŜ όhttps://www.drive2thefuture.eu/) and other 
dissemination channels, including its social media (Twitter, LinkedIn) and newsletter. Moreover, all partners 

https://www.drive2thefuture.eu/
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have joined forces, using ŀƭǎƻ ǘƘŜƛǊ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ŎƘŀƴƴŜƭǎΣ ǎǳŎƘ ŀǎ ǘƘŜƛǊ ƻǊƎŀƴƛǎŀǘƛƻƴǎΩ ƴŜǿǎƭŜǘǘŜǊǎΣ 
websites and social media, press releases, while also information has been circulated to all members of the 
Drive2theFuture ƛƴǾƻƭǾŜŘ !ǎǎƻŎƛŀǘƛƻƴǎ ŀƴŘ ǘƻ ƻǘƘŜǊ 9¦ ǇǊƻƧŜŎǘǎΩ ŎƻƴǎƻǊtia. 

 

Figure 5Υ wŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ 9ǳǊƻǇŜŀƴ ǊŜƎƛƻƴǎ ƛƴ ǘƘŜ 5ǊƛǾŜнǘƘŜCǳǘǳǊŜ ǾƻƛŎŜ ƻŦ ŎǳǎǘƻƳŜǊǎΩ ǎǳǊǾŜȅ 

A total number of 11.554 questionnaires have been completed, from over 30 countries from Europe and 
beyond, leaving us however behind the aimed numbers, due also to the COVID-19 crisis outbreak that has 
caused the cancellation or postponing of many conferences and dissemination events that we were 
planning to attend, reaching greater audiences. Moreover, this crisis has prevented us from reaching our 
plan to collect answers from transport users directly in external environments (including passengers, 
drivers, pedestrians, VRUs, etc.) in several cities, including the pilot sites, further limiting the number of 
participants, as the only alternative that we were finally allowed to use, under these circumstances, was 
the electronic completion of the questionnaire. 

8.2.1. Analysis of user acceptance  

The results of the survey were analysed in detail per mode (see D1.1). Here, some comparative remarks 
across transport modes are discussed.  

From the analysis of the replies on the different transport modes questionnaires and the expressed 
acceptance of their respective automated vehicles by the respondents, we can assume that there are no 
remarkable differences between modes. 

Reviewing the overall opinion of the respondents about the automated vehicles of the different modes, we 
may note slight differences among them, with the respondents being mostly neutral in the case of air and 
maritime transport, while expressing a more positive opinion for the rail and road transport. 
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Figure 6: General opinion of respondents regarding automated and self-driving vehicles of all modes 

 
However, it needs to be noted here that the preference of the majority of the respondents regarding the 
automation levels of all modes, focused on the lower and/or middle levels, where cooperation between 
the vehicle and the driver still exists. More specifically, in the air transport, level 2 is the one that has 
gathered the biggest share among the respondents, which is actually the current level of automation used 
in passenger airplanes and where the reaction of the pilot is guided and assisted by the computer on board 
of the plane. Level 3 follows to the preferences of the public, in which the system executes automatically 
the action of collision avoidance but the pilots still have the control of the airplane as they can interrupt 
ǘƘŜ ŀŎǘƛƻƴǎ ǿƘŜƴ ǘƘŜȅ ǿŀƴǘΦ wŜƎŀǊŘƛƴƎ ǘƘŜ ŘǊƻƴŜǎΩ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ clearly expressed their 
preference in having the objects controlled from the ground, indicating level 2 as the most accepted option, 
in which the operator can follow the drone on a monitor and, if needed can intervene to correct 
movements, followed by level 1, where the drone is operated by the pilot (from ground) and the operator 
is always in visual contact with it. As for the maritime and rail transport, level 2 is the most preferred, where 
for the vessels the on-board systems help the captain and the crew to make the right decisions, and for the 
ǘǊŀƛƴǎ ǘƘŜ ƻǇŜǊŀǘƻǊ ƛǎ ǎǘƛƭƭ ŀǘ ǘƘŜ ŘǊƛǾŜǊΩǎ ǎŜŀǘΣ ŘŜŎƛŘƛƴƎ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ǘƻ ƛƴǘŜǊǾŜƴŜ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ǘƘŜ ŘƻƻǊǎ 
ŀƴŘ ǿŀǘŎƘƛƴƎ ƻǾŜǊ ǘƘŜ ǇŀǎǎŜƴƎŜǊǎΩ ǎŀŦŜ ŘƛǎŜƳōŀǊƪŀǘƛƻƴΦ Lƴ ōƻǘƘ ŎŀǎŜǎΣ ƭŜǾŜƭ м ŦƻƭƭƻǿŜŘ ǿƘŜǊŜ ǘƘŜ ƻǇŜǊators 
are almost full in control, indicating the users willingess to use automation as a support to the vehicles 
operator but not as their replacement. However, although in rail transport level 3 comes in the 3rd rank, in 
the maritime transport L4 is more preferred than L3, consisting an issue that is worth to be further 
investigated. Finally, for the road transport, the level where the driver decides on any necessary actions 
(L1) emerged as the most desirable among the users followed however by level 3, where there is constant 
shared responsibility between the driver and the car, indicating the need of the users for having level 3 as 
a transition phase towards their acceptance. 

These results are indicative of the ignorance of most users and of their frequent misinformation, often 
ƭŜŀŘƛƴƎ ǘƻ ǘƘŜƛǊ ƳƛǎŎƻƴŎŜǇǘƛƻƴ ƻŦ ŀǳǘƻƳŀǘƛƻƴΦ ʆƘƛǎ Ǉƻƛƴǘǎ ƻǳǘ ǘƘŜ ƛƳǇŜǊŀǘƛǾŜ ƴŜŜŘ ŦƻǊ ǇǊƻƧŜŎǘǎ ǎƛƳƛƭŀǊ ǘƻ 
the Drive2theFuture that can support, but also intensify, the necessary efforts for public awareness and 
acceptance. 

The resulǘǎ ǊŜƎŀǊŘƛƴƎ ǳǎŜǊǎΩ ŎƻƴŎŜǊƴǎ ŀƴŘ ŦŜŀǊǎ ǘƘŀǘ ŀƭǎƻ Ŧƛǘ ǘƘŜ ŀōƻǾŜ ŎƻƴŎƭǳǎƛƻƴǎΣ ŀǊŜ ŀƭƳƻǎǘ ƛŘŜƴǘƛŎŀƭ ŦƻǊ 
all modes, focusing mainly on cybersecurity and safety, while rating much lower the risks to employment. 
This fact is also inter-connected to the fact that in all modes, the majority of the respondents stated that 
they would accept automated vehicles, as soon as they have close to zero accidents (average rate of 29.6%) 
or at least much less accidents (i.e. reduction of 50% or more), in comparison to the conventional ones 
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(average rate of 29.4%). Another concern that has also been emphasised throughout the modes is the one 
of environmental sustainability.  

In relation to the interaction of the automated vehicles with other users (either road users and/or non-
automated vehicles), again the vast majority of the respondents states that they would prefer automated 
vehicles to be somehow marked (e.g. either by the use of Variable Message Signs (VMS) or through 
ŀƴƴƻǳƴŎŜƳŜƴǘ ŀǘ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ŀǊǊƛǾŀƭκ ŘŜǇŀǊǘǳǊŜύΣ ƛƴ ƻǊder to be clearly distinguished.  

Finally, regarding the impact on employment and employability, the majority of the respondents (in all 
modes) believe that automation will cause job losses to the transport sector. However, at the same time 
there is a quite big rate of respondents also expressing the opinion that automation will also bring new jobs, 
concluding to a rather balanced situation. More specifically, in road transport the second biggest percent 
of respondents (25.7%) believe that automation will bring new jobs, while a percentage of 23% states that 
no significant changes will be caused in the employment status of the sector, while the opposite pattern 
appear in the other three modes, where the second biggest percentage believes that there will be no major 
changes, while a slightly lower rate of users states that automation will bring new jobs in the sector. 

8.3. Acceptance Risk Assessment 

hƴŜ ƻŦ ǘƘŜ Ƴŀƴȅ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ 5ǊƛǾŜнǘƘŜCǳǘǳǊŜ ǇǊƻƧŜŎǘ ƛǎ ǘƻ ŜȄǇƭƻǊŜ ŀƴŘ ǊŜŎƻƎƴƛǎŜ ŦŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ǳǎŜǊǎΩ 
acceptance of autonomous vehicles. Expected key risks to user acceptance of AVs have been assessed by 
experts (connected also to relevant research hypotheses ς see section 8.4). This risk assessment has been 
based upon an extended FMEA methodology, whereby for every risk identified, its risk severity, occurrence 
probability, detectability and recoverability are being estimated and the overall risk level is being calculated. 
The FMEA (Failure Mode and Effects Analysis) procedure is a tool that has been adapted in many different 
ways for many different purposes, as it can contribute to improved designs for products and processes, 
resulting in higher reliability, better quality, increased safety, enhanced customer satisfaction and reduced 
costs. Relevant risks and barriers have been identified during the realisation of the a priori phase of the 
process and corresponding mitigation measures have been also suggested.  

 

Figure 7: FMEA methodology steps in Drive2TheFuture project for AV Acceptance 

Two iterations of risks identification, analysis and assessment were realised. The a priori one constituted in 
updating the collection of risks with preliminary findings of the project. For the realisation of the extended 
FMEA methodology a template has been defined and filled in from experts within the Drive2theFuture 
Consortium during the initial assessment, which was later updated during the second iteration. Based on 
various criteria (i.e. society readiness, technical aspects, etc.), partners that have expertise within different 
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areas of transport automation, have been asked to identify and prioritise risks stemming from different 
Drive2theFuture steps, based on their expertise. For every risk identified, the risk severity, occurrence 
probability, detectability and recoverability has been estimated by three independent experts and the 
overall risk level has been calculated. Risks are clustered into behavioural (related to HMI and handover 
strategies acceptance), legal (legal framework and readiness to user acceptance), operational (related to 
loss of jobs, shift of authority, responsibility or current procedures, shift of work times, etc.) and technical 
(i.e. related to potential future technological limitations and accident types). For each one of the risk types 
(behavioural, legal, operational and technical) a specific validation has been made. 

Moreover, a dedicated session during the 1st Drive2theFuture Workshop has taken place in Brussels (March 
2020), with the participation of more than 40 people (physically and online). During this session, the 
identified risks have been presented to the participants, who were asked to rank them according to their 
perceived importance, for each one of the risks categories (behavioural, legal, operational and technical), 
while the attendees were also invited to suggest any additional risks they consider significant and which 
were not yet identified. 

In the a posteriori phase of this risk assessment, there was constant monitoring of the technical activities 

of the project and mainly of its pilot testing activities (in all 3 phases), which provided feedback on the initial 

risk assessment (a priori phase), confirming the occurrence of some of these risks but also adding some 

new ones. For every new risk identified, its severity, occurrence probability, detectability and recoverability 

have been estimated and its overall risk level has been calculated too. Moreover, regarding the risks 

identified during the previous phase, a review has been made by all WP and pilot leaders, in order for their 

ranking and overall risk level to be adapted when needed. A short description of the materialisation of some 

Ǌƛǎƪǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŀŎǘƛǾƛǘƛŜǎ - mainly its piloting part ς as reported by the pilot and WP leaders), 

has been added.  

In total, 54 risks were identified in total for all categories, from which 18 were defined as behavioural, 8 
legal, 18 as operational and 10 as technical. Most identified risks have been ranked either as of moderate 
or as of severe significance.  

Moreover, the identified risks have been compared to the findings of the sentiment analysis on social media 

that was realised within the project (see section 9.5). This assessment and analysis are expected to assist 

on the adoption of Drive2theFuture outcomes, towards the enhancement of the acceptance of the AVs 

functions. Overall, the risks that have arisen from this analysis are mostly related to the following issues:  

¶ Overreliance on technology and/or wrong use of AVs technology by the users (i.e. mimicking of AV 

behaviour by non-equipped users, misuse of AVs autonomous braking, failure of HMI handover 

strategies, abuse of alcohol and drugs etc.). 

¶ Impact on traffic density, pollution and safety, mainly in big cities. 

¶ Need for the adaptation of legislation (i.e. relevant conventions, insurance schemes, etc.) 

¶ Data protection and data ownership issues 

¶ Employment and re/upskilling need and resources.  

¶ Operational changes in TMC and logistics chains. 

¶ Cost of relevant services. 

¶ Issues of Integration with/ interaction to emergency services. 

¶ Weather conditions. 

¶ Communication failures and sensors malfunctions. 

¶ Cybersecurity attacks. 

¶ Impact on the use of Public Transport. 
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8.4. Open research issues and hypotheses 

One of the main purposes of the Drive2theFuture project is to explore ǘƘŜ ŦŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ǳǎŜǊǎΩ 
acceptance of automated vehicles.  In this framework, specific research priorities (per mode) have 
indicatively been considered, which were further specified and addressed within the Use Cases of the 
project and the realisation of each pilot. Based on a preliminary survey, open research issues and 
hypotheses per transport mode and AV function/level have been initially recognised, through a thorough 
literature review of 23 sources that included input from several different types of sources, such as roadmaps 
of ETPs and partnerships on all modes (ERTRAC, WATERBORNE, SESAR, S2R , etc.), policy papers by 
ǎǘŀƪŜƘƻƭŘŜǊǎ ŀǎǎƻŎƛŀǘƛƻƴǎ όŜΦƎΦ L¢Cκh9/5 ǊŜǇƻǊǘΣ {¢wL! ǊƻŀŘƳŀǇύΣ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ 
Communications, research projects outputs and minutes from research working groups, as well as scientific 
papers.  

A template has been developed and used for the analysis of these sources, while feedback has been 
provided through the other WP1 Activities, while a relevant discussion has taken place during a dedicated 
ǎŜǎǎƛƻƴ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ¦ǎŜ /ŀǎŜǎ ǘƘŀǘ ǘƻƻƪ ǇƭŀŎŜ during the 1st project Workshop, on March 2020 in 
Brussels.  

The outcomes of this process have led to the final research hypotheses and priorities of the Drive2theFuture 
project, which have been slightly updated since their preliminary version. More specifically, 7 new research 
hypotheses have been identified for the road sector, 1 for the rail and maritime sectors and 2 for the air 
sector, resulting to an overall number of 43 research hypotheses and priorities that have also been 
ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ¦ǎŜ /ŀǎŜǎ ŀƴŘ ƘŀǾŜ ōŜŜƴ ŦǳǊǘƘŜǊ ŀƴŀƭȅǎŜŘ ŀƴŘ ƳŀǇǇŜŘ ŦƻǊ ŜŀŎƘ tƛƭƻǘ {ƛǘŜΣ 
indicating the focus of each pilot/ pilot site, as well as its expected outcomes.  

Table 6: Drive2theFutrure research hypotheses and priorities  

A. Road B. Rail C. Maritime D. Air 

¶ HRO1: Acceptance after hands-on 

experience of all levels of automation in 

urban, rural, highway and specific 

applications, such as tunnels, 

constructions and bridges, and 

environmental conditions (i.e.  co-pilot for 

adverse weather, unknown 

environments, unknown type of vehicle, 

etc.).  

¶ HRO2: Acceptance considering age, 

gender, IT literacy, socioeconomic factors 

and understanding of automation for all 

cohorts by Kansei/Citarasa 

methodologies. 

¶ HRO3: Public acceptance of the 

possibility of accidents occurrence with 

automated road vehicles, even if they are 

fewer than the number of the 

conventional ones. 

¶ HRO4: Acceptance ƻŦ ƻǘƘŜǊ ǾŜƘƛŎƭŜǎΩ 

drivers, passengers and VRUs. 

¶ HRO5: Conspicuity of automated vehicles 

and the mode they operate at (automated 

or not). 

¶ HRA1: Train-

centric concepts 

for automatic 

operation. 

¶ HRA2: 

Development 

and examination 

of HMI for 

GoA3/4 

operation 

(signaller/train 

operator 

perspective). 

¶ HRA3: Impact on 

training and 

education, 

ensuring safety 

culture in 

automated 

operations 

supervision. 

¶ HRA4: 

Passenger and 

freight 

¶ HMA1: 

Acceptance of 

passengers, 

pilots and 

operators.  

¶ HMA2: Impact 

on operators 

through 

spectrum of 

automation 

levels and 

quantitative 

prognosis of 

behavioural 

adaptations. 

¶ HMA3: 

Deskilling issues 

and decreased 

system 

understanding. 

¶ HMA4: 

Perceived 

situation 

awareness vs. 

¶ HAV1: Simulated 

behaviour 

training in non-

standard 

situations (cyber-

attack, mass 

events in urban 

settings). 

¶ HAV2: Impact of 

adaptive HMI on 

drone flight 

planning and 

execution.  

¶ HAV3: Public 

acceptance of 

ŘǊƻƴŜǎΩ Ǿƛƻƭŀǘƛƻƴ 

of privacy. 

¶ HAV4: Drone 

purpose of use 

correlation to its 

appearance. 

¶ HAV5: Risk of 

drone accidents. 
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A. Road B. Rail C. Maritime D. Air 

¶ HRO6: Vigilance and complacency issues 

in Level 3 and Level 4.  

¶ HRO7: Driver-Readiness in transitions 

between manual and automated driving. 

¶ HRO8: Manned and unmanned traffic 

safe operation and in harmony, especially 

in rural environments. 

¶ HRO9: Transfer of expertise from rail, 

water, air sectors.  

¶ HRO10: Behaviour adaptation 

όάƳƛƳƛŎƪƛƴƎέΣ άŦƭƻŎƪƛƴƎέύ ƻŦ ƴƻƴ-equipped 

vehicles. 

¶ HRO11: Reliability, availability, and 

ƅŜȄƛōƛlity of an autonomous car, due to 

the inexperience of the users with the 

ǘŜŎƘƴƻƭƻƎȅΣ ŀƴŘ ƭŀŎƪ ƻŦ ŎƻƴŬŘŜƴŎŜ ƛƴ ǘƘƛǎ 

new technology. 

¶ HRO12: Impact of mixed and automated 

flows to traffic flow (micro/macro) 

simulation, incl. big data analytics for 

scaling.  

¶ HRO13: Negative Impacts of unintended 

shifts in mode choice (i.e. especially 

attractive for car owners, neglecting the 

fact that they could also unintendedly 

impact the mobility behaviour of other, 

currently non-car, users). 

¶ HRO14: Training and dissemination with 

multi-platform tools for VR/AR 

simulation, WoZ and simulator scenarios 

for public acceptance and expectations. 

¶ HRO15: Liability and operational issues 

per automation level and user cluster. 

¶ HRO16: Cost efficiency of automated vs 

non-automated vehicles. 

¶ HRO17: Dependence of AV acceptance on 

HMI. 

¶ HRO18 Issues of international 

harmonisation. 

information 

systems for the 

future 

automated 

railway system. 

¶ HRA5: Full 

automated 

railway 

ecosystem and 

connected 

business 

ƳƻŘŜƭǎΩ 

acceptance. 

¶ HRA6: Vigilance 

and 

complacency 

issues in 

transition from 

operator to 

systems 

monitor. 

¶ HRA7: Issues of 

European 

harmonisation. 

 
 

actual system 

status.  

¶ HMA5: Vigilance 

and 

complacency 

issues in 

transition from 

operator to 

systems 

monitor. 

¶ HMA6: Cost 

efficiency of 

automated vs 

non-automated 

operation in a 

wide range of 

missions. 

¶ HMA7: Issues of 

international 

harmonisation. 

 

¶ I!±сΥ 5ǊƻƴŜΩǎ 

noisiness 

acceptance. 

¶ HAV7: Vigilance 

and complacency 

issues for the 

drone operator 

and the 

supervising 

controllers. 

¶ HAV8: Impact on 

training and 

education, 

ensuring safety 

culture in 

automated 

operations 

supervision. 

¶ HAV9: Liability 

and operational 

issues. 

¶ HAV10: Cost 

efficiency of 

drone-based 

logistics 

operations. 

¶ HAV11: Issues of 

international 

harmonisation. 

 

8.5. Transferability from/to other modes 

To foster the transferability of solutions proposed within Drive2theFuture across transport modes, a 
methodology has been developed to guide the analysis of common issues, approaches and lesson learnt of 
ǎƻƭǳǘƛƻƴǎ ŀŎǊƻǎǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎŜŎǘƻǊǎΦ ¢ƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ǿŀǎ ōŀǎŜŘ ƻƴ ŀ ά5ŀǘŀōŀǎŜ ƻŦ {ƻƭǳǘƛƻƴǎέ ŀƴŘ 
consisted of collection and selection of a list of relevant solutions, their description and categorisation in 
the database, along with guidelines to assess the potential of transferability across modalities. 
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The methodology proposed derived from the methodology developed by DBL for the EU FP7 funded project 
EXCROSS (2011-2014), where its aim was to foster the transfer of resilience resources across transport 
domains, with a specific focus on safety solutions. In Drive2theFuture, the methodology was extensively 
adapted to meet the aims of the project.  

The activity followed five (5) different steps: 

¶ Step 1: Planning the data collection. During the first step, the methodology was adapted to the 
Drive2theFuture framework in terms of definition of objectives and focus and the data collection 
plan was established and scheduled. 

¶ Step 2: Interviews. In the second step, a series of interviews were carried out, involving experts of 
the various domains. In this step, DBL interviewed representatives from the aviation and road 
sectors, whilst EURNEX and WEGEMT carried out the interviews with rail and maritime experts, 
respectively. In total, 17 interviews were conducted, covering 20 solutions in all four transport 
domains and some multi domain.  

¶ Step 3: Survey. Parallel to step 2, a survey based on the interview structure was prepared and 
launched with the aim of collecting more information to be integrated with the interviews. In this 
step, DBL was supported by CERTH, EURNEX, WEGEMT and the rest of the consortium for the 
dissemination of the survey among their network targeting professionals as well as non-
professionals. 

¶ {ǘŜǇ пΥ ²ƻǊƪǎƘƻǇΦ hƴŎŜ ŀƭƭ ǘƘŜ ǎƻƭǳǘƛƻƴǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘΣ ŀƴŀƭȅǎŜŘ ŀƴŘ ƛƴǘŜƎǊŀǘŜŘ ƛƴ ǘƘŜ άŘŀǘŀōŀǎŜ 
ƻŦ ǎƻƭǳǘƛƻƴǎέΣ ŀ ǿƻǊƪǎƘƻǇ ǿŀǎ ƘŜƭŘ ŘǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ нnd Plenary Meeting in Karlsruhe (28th and 
29th of November 2019) with the objective of collecting inputs from consortium experts to refine 
and finalize the methodology. The inputs were analysed and the methodology completed. 

¶ Step 5: External discussion and dissemination. The fifth step regards the external discussion about 
the transferability of solutions and the dissemination of the activity. Step 5 will develop through 
the entire project, with periodically updates. 

The database of solutions consists of (37) solutions, which have been stored and described using different 
categories. The categories are, in order: 

¶ Transport modality: the transport modality from which the solutions were taken. The transport 

modalities are road, rail, maritime and aviation plus a multimodality category that comprehend 

those solutions that already consider more than one transport mode.  

¶ Topics: the topic that the solution covers.  

¶ Sub-topics: inside the main topic, a further specification of the type of solution. Every topic has its 

own sub-topics (e.g. Safety can be further split in safety enhancement, automation, standards, 

certification, safety assessment and safety culture). The sub-topics identification was deduced once 

all the solutions had been collected. 

¶ Data source: where the information about the solution were collected (i.e. interview or survey). 

¶ Name of the solution 

¶ Description: description of the solution in terms of needs addressed, objectives and functioning. 

All contextual information is also described in this section. 

¶ Target: the categories of people that are impacted by the solution, directly or indirectly. 

¶ Type of vehicle: to which types of vehicles is applied. 

¶ Type of solution: for example, if the solution is (mainly) a technology, methodology, physical 

artefact, etc. 
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¶ Issues: description of the issues, expected and/or unexpected, that have been encountered during 

all the development stages and/or during and after the implementation. For those solutions that 

are still under development, there are listed potential issues that are expected. 

¶ Issues addressed: explanation of how (some of) the issues have been addressed or are intended to 

address. 

¶ Lessons learnt: what have been learnt from the development and implementation of the solution. 

This is the takeaway message for future solutions and for potential transfers to other modalities. 

¶ References: when available, bibliographic references were added. 

The database of solutions constitutes an open resource that can be used as a database for searching, 
studying and comparing a variety of innovative solutions from all transport modalities, covering different 
topics. All the categories of the database have a twofold purpose: in addition to facilitating the description 
and the comparison among solutions, they serve also as filter to search the solutions desired according to 
the preferred characteristics. 

From the application of the methodology, four factors emerged as relevant to be considered when 
evaluating the transferability of solutions to other domains: users, technology, regulations and legislation. 
For all these factors, a series of questions was elaborated with the aim of guiding the user of the database 
in considering all the relevant potential issues and advantages when applying the solution to other domains. 
The list of questions has to be considered as a checklist and does not require the evaluator to answer, but 
it suggests which aspects to study when evaluating the transferability of solutions and their transferability 
timeframe. 

Table 7: List of factors and question to evaluate the transferability of solutions 

Factors Questions 

Premise Considering the domain(s) where the solutions would be transferred: 

Users 

¶ Does the solution take into consideration special needs of users? 

¶ Is the solution inclusive in terms of physical, digital and geographical accessibility 
for users? 

¶ Is the solution inclusive in terms of costs for the users? 

¶ Are there specific skills needed to use the solution?  

¶ Would users need training to use it? 

¶ Does the solution imply new forms of interactions/communication between 

different users (teamwork) or different levels of stakeholders (e.g. front-end 

operators/organisational management)? 

¶ Would the solution change the nature of the work operators currently do with 

an impact on reducing/increasing their stress and workload? 

¶ Can the solution positively impact the level of safety of the overall system? 

¶ Would the solution need to introduce new tools/HMIs?  

¶ Lǎ ǘƘŜ ǎƻƭǳǘƛƻƴΩǎ IaL Ŝŀǎȅ ǘƻ ǳǎŜ ŦƻǊ ŀƭƭ ǳǎŜǊǎΚ 

¶ !ǊŜ ǘƘŜǊŜ ŀƴȅ ōŀǊǊƛŜǊǎ ǘƘŀǘ ƳƛƎƘǘ ǇǊŜǾŜƴǘ ǘƘŜ ǳǎŜǊǎΩ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ǘƘŜ ǎƻƭǳǘƛƻƴΚ 

Technology 

¶ Can the technology on which the solution is based be applied? 

¶ /ŀƴ ǘƘŜ ǎƻƭǳǘƛƻƴΩǎ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŦŜŀǘǳǊŜǎ ōŜ ŀŘŀǇǘŜŘ ǘƻ ǘƘŜ ƴŜǿ ŘƻƳŀƛƴǎΩ 

technical and physical characteristics?  

¶ !ǊŜ ǘƘŜ ǎƻƭǳǘƛƻƴΩǎ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ōŀǎŜŘ ƻƴ ǎǇŜŎƛŦƛŎ ŘƻƳŀƛƴ-

related infrastructures? 
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Factors Questions 
¶ 5ƻŜǎ ǘƘŜ ǎƻƭǳǘƛƻƴΩǎ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǘŜŎƘƴƛŎŀƭ 

standards? 

Regulations 

¶ Does the solution comply with the regulations? Is the adaptation required 

worth? 

¶ Does the solution comply with the regulations in the countries where it would 

be applied? Is the adaptation required worth? 

¶ Does the solution need or entail a certification to be used? 

Legislation 

¶ Does the solution fit with the legislation? 

¶ Does the solution fit with the legislation in the countries where it would be 

applied? 

¶ Does the solution entail liability issues? 

¶ Does the solution entail liability issues in the countries where it would be 

applied? 

¶ Does the solution entail privacy issues? 

¶ Does the solution entail liability issues in the countries where it would be 

applied? 

 

Finally, the database of solutions, together with the checklist, offer an easy and agile tool to evaluate and 
foster the transferability of solutions across transport modes. The tool is conceived as an open resource to 
be used by experts from all transport modes and that can be further expanded and refined as more 
solutions are collected and evaluated. 

Detailed analysis and application of the methodology and its results are reported in D1.1. 

8.6. Taxonomy of knowledge and skills required to operate an AV 

For the efficient and proper operation of any autonomous vehicle, the identification and investigation of 
the related skills and knowledge required. Skills are defined as the expertise and the ability to efficiently 
perform a simple or more complex task and can be categorized in technical skills, social skills (like team 
working or communication), soft skills (like IT skills) or labour skills. Knowledge is the information, 
awareness or familiarity someone should have in order to get expertise and be able to perform a task. 

For fulfilling this purpose, a template for data source and skills/knowledge collection was created and was 
distributed among the activity participants. The template included general information about the data 
source: name, type, link, accessibility (public/confidential). In case of confidentiality, the corresponding 
Drive2theFuture partner participated in the data source was contacted, for overcoming these issues. The 
next part of the template includes information and a short description about the skills and knowledge 
mentioned in the respective data source. In order to be proactive, it was decided that each skill and 
knowledge reported would be directly classified in terms of: 

¶ Operator type: professional, private 

¶ ¦ǎŜǊ ǘȅǇŜΥ ŘǊƛǾŜǊΣ !± ǾŜƘƛŎƭŜ όάŘǊƛǾŜǊέύ ŀƴŘ ƻǘƘŜǊ όǊŀƛƭ ǎƛƎƴŀƭƭŜǊΣ ¢a/ ƻǇŜǊŀǘƻǊΣ ŜǘŎΦύ 

¶ Transport mode: private passenger car, taxi, bus, truck, rail, ship and drone 

¶ Level of Automation: Level 1, 2, 3, 4, 5 

Extensive literature review was conducted in order to identify and investigate the skills and knowledge 
required for an autonomous vehicle operation. All transportation sectors (road, rail, maritime, aviation) and 
modes (cars, trucks, busses, trains, metro, trams, ships, airplanes, drones) were considered and all 
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automation levels were analysed. Apart from the driver or the remote controller, skills and knowledge of 
all people involved in the design, construction and operation of an AV were explored. The analysis showed 
that new types of jobs will be alleviated, new ones will be created, while others need reskilled or upskilled 
employees for coping with the new technology and its requirements. Both professional and private 
operators and all transportation sectors (road, rail, maritime, aviation) were considered and vehicle types 
were analysed in order to reveal the new needs arisen from the advent of automation.  

The detailed analysis of this work is reported in D1.1., while the main outcomes of the review per sector 
are illustrated in the following tables. 

Table 8: Skills and Knowledge for AV operation in the road sector 

Skills Description 
Social Skills Communication, Team working, organization, problem-solving 

Programming 
and Computer 
Skills 

Artificial Intelligence, Algorithms, software development, backend/frontend skills, 
machine learning, higher-order skills in big data analytics  
Cybersecurity and encryption protection, security systems for protecting external 
communication for AVs, data protection 

Engineering/ 
Technical Skills 

Sensors and systems development, hardware development, Robotics, electrical 
engineering, automotive engineering, digital road map database access, firmware, 
Smart Traffic Light controller system, smart signs, advisory road marking, etc   
Testing and Simulation Skills 

Driver Skills and 
Knowledge  

Cooperation and collaboration with the vehicle, Efficiently monitoring and supervising 
the system, Concentration maintenance, Familiarity with all electronic devices and 
sensors on and inside the vehicle, limitations and capabilities, Understanding of the 
information and warnings from the systems based on the surroundings, Knowledge of 
differences among different levels of automation, Situational awareness and transition 
of control skills, Capability of recognizing errors and malfunctions and act properly 

Remote 
operation 

Skills and knowledge for efficient remote monitoring of the PT and freight and logistics 
transport operations in confined areas  

Communication 
skills 

V2I and V2V communication model, Wireless communication, ad hoc network, DSRC 
Multi-Channel Test Tool                    

Traffic 
management 
center 

Collection and processing skills from the data transmitted from the infrastructure and 
the vehicles 

Legal 
knowledge 

Legal framework and standards for the autonomous vehicle operation 
Social legislation and its adaptation to autonomous vehicle operations (driving and rest 
time rules) 
Liability issues in case of incident occurrence 
Data generated by V2X infrastructures to be compliant with national or international 
law    

 

Table 9: Skills and Knowledge for AV operation in the rail sector 

Skills Description 
Social Skills Communication, Team working, organization, skills in timetable management, problem-

solving, slit-second decision making,  
Knowledge in human factors for passengers and workers safety 

Programming 
and Computer 
Skills 

Artificial Intelligence, Algorithms, software development, backend/frontend skills, machine 
learning, higher-order skills in big data analysis  
Cybersecurity and encryption protection, security systems for protecting external 
communication for AVs, data protection 
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Skills Description 
Engineering/ 
Technical Skills 

Sensors and systems development, hardware development, Robotics, electrical 
engineering, automotive engineering, systems for driverless and unattended train 
operation, automatic train protection and automatic train operation, train operation in 
event of disruption, obstacle, people and animal detection for collision avoidance, 
existence of other trains on the route or lineside signalling observation, diagnostics 
Signalling technologies, Testing and Simulation Skills 

Technical 
Knowledge  

Knowledge in new signalling and position technologies, Knowledge of the European Train 
Control System (ETCS) and wireless delivery of mission-critical rail communications, digital 
interlocking system 

Driver/Crew 
Skills and 
Knowledge  

Same as for road sector  
Maintenance of on route driving skills, knowledge of new on board systems 
Monitoring of the passenger exchange, detection and accomplishment of emergency 
ŎƻƴŘƛǘƛƻƴǎΣ ǎǳǇŜǊǾƛǎƛƻƴ ƻŦ ǘƘŜ ǘǊŀƛƴΩǎ ǎǘŀǘŜΦ 

Communication 
skills 

V2I communication model 
Wireless communication, ad hoc network, Wireless interface/connection and components, 
data transmission systems   

Legal skills Legal framework and standards for the autonomous vehicle operation 
Liability issues in case of incident occurrence 
Data generated by V2X infrastructures to be compliant with national or international law    

Skills for 
workers in train 
driving, front 
line and 
network control 

Rail vehicle setup and deconstruction skills and knowledge for a safe and efficient pre-
journey, in journey and post journey autonomous train operation, Skilled rail network 
controllers  

Safety 
management 
skills 

Preparing for emergencies related to both safety and environmental protection, fatigue 
management, safe management of door closures  

Remote Control 
Skills  

Off site and remote fault support skills, skills and knowledge for Incident recovery 
procedures for autonomous trains and rail vehicles, including fault identification and 
rectification, remote operations, processing of large amount of data  

Signaller Knowledge of all new signalling technologies and systems, ready to intervene efficiently 
any time  

Track 
Maintenance 

Knowledge of replacing the components  

 

Table 10: Skills and Knowledge for AV operation in the maritime sector 

Skills Description 

Social Skills Communication, Team working, organization, skills in timetable management, problem-
solving, slit-second decision making, on-board and shore-based personnel 
Knowledge in human factors for passengers and workers safety 

Programming 
and Computer 
Skills 

Artificial Intelligence, Algorithms, software development, backend/frontend skills, 
machine learning, higher-order skills in big data analysis, augmented and virtual reality 
skills and knowledge     
Cybersecurity and encryption protection, security systems for protecting external 
communication for AVs, data protection 

Engineering/ 
Technical Skills 

Sensors and systems development, hardware development, Robotics, electrical 
engineering, automotive engineering, obstacle detection, surroundings mapping, 
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Skills Description 

mooring and unmooring systems, HD Maps of the relevant port transport infrastructure, 
naval engineer  
Testing and Simulation Skills 
Airborne or underwater drones can perform potentially hazardous inspection and 
maintenance tasks, either by remote control or autonomously (in cooperation with 
programming and computer skills). 

Driver/Crew 
Skills and 
Knowledge  

Same as for road sector 
Knowledge of new on-board systems, Interoperability Skills, Docking skills, Coast water 
crews inner-port navigation the mooring skills 
Monitoring of the passenger exchange, detection and accomplishment of emergency 
conditions, supervision of ǘƘŜ ǾŜǎǎŜƭΩǎ ǎǘŀǘŜΦ 

Communication 
skills 

Satellite communication capacity and the bandwidth, advanced data transmission 
technology systems, communication network, V2V and V2I communication   

Legal skills  Legal framework and standards for the autonomous vehicle operation, liability issues in 
case of incident occurrence, data generated by V2X infrastructures to be compliant with 
national or international law   

Safety 
management 
skills 

Preparing for emergencies related to both safety and environmental protection 

Remote Control 
Skills  

Understand and interpret the pertinent data transmitted from the vessel to the shore-
based facility in case of a machinery/equipment/hull damage event and any other case 
concerning safety 
Distinguish the different principles governing each type -Interoperability skills 
Mooring and unmooring operation skills  
Complex engines and machinery aboard monitoring 
Data analytic experts and system controllers 

 

Table 11: Skills and Knowledge for AV operation in the aviation sector 

Skills Description 
Interpersonal 
Skills 

teamwork skills, conflict management skills, stress management skills, organization, 
leadership, skills in timetable management, slit-second decision making 

Personal 
resilience and 
critical thinking  

Identify and manage risks effectively, ability to cope with complex and stressful situations, 
problem solving, workload management skills   

Programming 
and Computer 
Skills 

Artificial Intelligence, Algorithms, software development, backend/frontend skills, 
machine learning, higher-order skills in big data analytics, augmented and virtual reality 
skills and knowledge     
Cybersecurity and encryption protection, security systems for protecting external 
communication for AVs, data protection 

Engineering/ 
Technical Skills 

Sensors and systems development, hardware development, Robotics (able of performing 
maintenance work that cannot be handled by humans), electrical engineering, 
aeronautics, automotive engineering, safe navigation systems development, Testing and 
Simulation Skills, 
Airborne or underwater drones can perform potentially hazardous inspection and 
maintenance tasks, either by remote control or autonomously (in cooperation with 
programming and computer skills). 

Driver/Crew 
Skills and 
Knowledge  

Same as for road sector  
Knowledge of new on-board systems, Interoperability Skills, Monitoring of the passenger 
exchange, detection and accomplishment of emergency conditions. 
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Skills Description 
Communication 
skills 

Satellite communication capacity and the bandwidth, advanced data transmission 
technology systems, communication network, effective communication skills, emergency 
communication skills   

Legal skills Legal framework and standards for the autonomous vehicle operation, liability issues in 
case of incident occurrence, data generated by V2X infrastructures to be compliant with 
national or international law   

Safety 
management 
skills 

Emergency Plan preparation, risk assessment, emergency management, application of 
procedures, effectively monitors aircraft using automation 

Remote Control 
Skills  

More difficult and demanding than the on board control and supervision  
Detection of suspicious activities or abnormal behaviour of the plane 
Simultaneously monitoring and supervision of more than one unmanned airplanes  
Knowledge of characteristics of different types of aircraft, the routes they follow 
Pre-flight Check 

Urban 
Environment 
Operation 

Engineering/Technical/Programming Skills (Landing and take-off without a runway, 
obstacle detection and avoidance) 

8.7. Use Cases and priority scenarios 

The Drive2theFuture Use Cases have been specified upon a defined user-centred methodological approach 
ŀƴŘ ŀǊŜ ǊŜŦƭŜŎǘƛƴƎ ŀƭƭ ǘƘŜ ǊŜƭŜǾŀƴǘ ǳǎŜǊǎΩ ƴŜŜŘǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ !ŘǾƛǎƻǊȅ .ƻŀǊŘ όL!.ύ ŀƴŘ 
/ƻƴǎƻǊǘƛǳƳ ŜȄǇŜǊǘǎΩ ǾƛŜǿǎ ŀƴŘ Ŧiltering. The goal was to identify and describe the Drive2theFuture Use 
Cases that would constitute the reference for all future implementation and demonstration activities that 
will take place within the project. 

The Drive2theFuture Use Cases are related to 2 main outcomes of the project, which are also going to be 
ǘŜǎǘŜŘ ŘǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǇƛƭƻǘǎΣ ƴŀƳŜƭȅ όŀύ ǘƘŜ IaL ϧ ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŎƭǳǎǘŜǊǎ ƻŦ ǳǎŜǊǎ ŀƴŘ 
levels of automation (WP3) and (b) the training programmes and tools that will be suggested by the project 
ŦƻǊ ǘƘŜ άŘǊƛǾŜǊǎέΣ ǳǎŜǊǎ ŀƴŘ ǎǘŀƪŜƘƻƭŘŜǊǎ ό²tпύΦ ¢ƘŜǎŜ ǘƻƻƭǎ ƘŀǾŜ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ŀƴŘ ŎƻƳōƛƴŜŘ ǘƻƎŜǘƘŜǊ 
ǿƛǘƘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ƳƻŘŜǎ ŀƴŘ ǘȅǇŜǎ ƻŦ ǾŜƘƛŎƭŜǎ ǘƘŀǘ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Ǉƛƭƻǘǎ ŀƴŘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ 
users of these vehicles, in order to facilitate the initial identification of the Drive2theFuture Use Cases.  

For the initial selection of the Use Cases, 3 main parameters have been considered and combined, in 
relation to the project implementation. More specifically, the different modes and types of vehicles that 
ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǇƛƭƻǘǎΣ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ǳǎŜǊǎ ƻŦ ǘƘŜǎŜ ǾŜƘƛŎƭŜǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ 5ǊƛǾŜнǘƘŜCǳǘǳǊŜ 
tools that will be tested. From the matching of these parameters, 13 different Use Cases came up, covering 
all modes and all types of users. 

For the finalisation of the Use Cases but also in order for them to be prioritised, a dedicated session was 
organised, within the context of the 1st Drive2theFuture Workshop in Brussels on March 2020, with the 
participation of more than 40 people (physically and online). The majority of the participants were 
researchers, however, almost all types of stakeholders and modes were represented. The participants were 
asked to rank, first the different criteria used for the UCs prioritisation (in terms of their importance), and 
then each Use Case according to each criterion. After the finalisation and the prioritisation of processes, 12 
final Drive2theFuture Use Cases have been identified and analysed, while also, the mapping to each of the 
ǇǊƻƧŜŎǘΩǎ tƛƭƻǘ {ƛǘŜ ŦƻƭƭƻǿŜŘΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ Ŧǳƭƭ ŀƴŀƭȅǎƛǎ ŀƴŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŜŀŎƘ ¦ǎŜ /ŀǎŜΣ ƛƴ ƻǊŘŜǊ ǘƻ 
ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴ ŀƴŘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Ǉƛƭƻǘǎ ŀƴŘ ǘƘŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ƛǘǎ ƻǳǘŎƻƳŜǎΦ 
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Figure 8: Prioritisation of UCs assessment criteria 

 

Table 12: Ranking of Drive2theFuture Use Cases after the workshop 

Rank Use Case 

#1 Training for road transport 

#2 Training for rail transport 

#3 Training for air transport 

#4 Training for maritime transport 

#5 Operators-based HMI& strategies for road transport 

#6 Operators HMI& strategies for rail transport 

#7 Operators HMI& strategies for air transport 

#8 AV Conspicuity HMI& strategies for interaction of automated road vehicles with non-
equipped other road users 

#9 Operators HMI& strategies for maritime transport 

#10 In vehicle HMI & strategies for rail vehicles 

#11 In vehicle HMI & strategies for automated road vehicles 

#12 AV Conspicuity HMI& strategies for interaction of automated ships with other non-
equipped vessels 

Detailed description of each Use Case as well as the analysis per pilot site are included in D1.1. 

9. Modelling AV driver behaviour 

Corresponding WP WP1:  
Corresponding Deliverables D2.1, D2.4: AV acceptance simulation platform and 

tools 
D2.3, D2.8: !± ŘǊƛǾŜǊǎΩ ōŜƘŀǾƛƻǳǊŀƭ ƳƻŘŜƭǎ 
D2.2, D2.5, D2.6, D2.7: Sentiment analysis on social 
media 

Objectives The objective of WP2 is modelling the behaviour of 
ǘƘŜ ŀǳǘƻƳŀǘŜŘ άŘǊƛǾŜǊέκǇƛƭƻǘ ŀƴŘ ŦƻǊŜŎŀǎǘ 
development of acceptance for different scenarios of 
introducing automation. 

 

Main achievements: 

¶ An inclusive and extensive database was developed based on existing datasets from projects 
related to autonomous technologies, their functions, services and systems. 
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¶ Extensive literature reviews conducted on information, knowledge extraction and techniques for 
experimental design including autonomous vehicles.  

¶ A data analytics and fusion frameworks were developed. 

¶ A concrete, detailed and stepwise methodology was developed for impact assessment of 
autonomous vehicles. 

¶ A complete simulation platform was conceptually designed for modelling the behaviour of 
autonomous vehicles, the public acceptance and assessing their impacts. 

¶ A two-layer microsimulation model mimicking the behaviour of autonomous vehicles was 
introduced. 

¶ Sentiment analysis tools were developed for revealing phobias, prejudices, concerns and public 
perception towards AVs. More specifically, posts in twitter, Reddit and YouTube concerning 
autonomous driving have been extracted and a Neural Network model Architecture was developed 
for their analysis and the sentiment level extraction. More than 100k posts from 3 social media 
channels (Twitter, YouTube, Reddit) were analysed. 

¶ The development of a data driven microscopic behavioural model describing the interaction 
between a vehicle and its surrounding traffic based on real time human trajectories collected via 
unmanned aerial vehicles 

¶ The development of a data driven microscopic behavioural model describing the behaviour of an 
automated vehicle in the vicinity of a pedestrian based on trajectories collected through a virtual 
experiment in RO2 pilot.  

¶ The development of a complete simulation suite in the form of UML Class Diagram, describing the 
whole process from data collection through various sources, to behavioural modelling, simulation 
and impact assessment as well as the various factors that should be taken into consideration in 
each step.  

¶ Development of a conceptual psychological behavioural model which was validated and tested with 
road side interviews and video recordings during RO1 pilot ς AutoBus real life trial.  

9.1. Data gathering from relevant projects 

An overview of different initiatives that have been carried out in Europe in relation to automated and 
autonomous driving has been conducted. Specifically, the goal was to find out what type of vehicle has 
been worked on, the levels of automation applied, services deployed on the autonomous vehicle, pilots 
carried out for testing, type of HMI included in the vehicle and whether there has been any action related 
ǘƻ ǳǎŜǊǎΩ ǘǊŀƛƴƛƴƎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ŀǳǘƻƴƻƳƻǳǎ ǾŜƘƛŎƭŜΦ 

During the analysis based on the search in different data sources of the internet and databases, references 
to 40 projects related to autonomous driving were found. After this review, the list was reduced to 23 
projects, mainly because in many of the remaining 17 there was no public information on their websites, 
they had not started yet or were in a very early stage. Finally, 22 projects have been analysed. 

A common template was defined and agreed among all partners involved in this task. This template aimed 
to gather and present all the relevant information that can be obtained from the public deliverables 
available on the websites of the projects that were analysed. 

Together with the review of the projects indicated above, it has also been possible to access an important 
set of datasets provided by the AUTOPILOT H2020 project (731993). This information has been made 
available in OpenData format. The information collected mainly refers to the results of different pilots 
carried out in different scenarios in which applications related to the autonomous vehicle were tested 
during the AUTOPILOT project.  

Concerning GDPR issues, during the analysis of data performed, local, national, and EU regulations have 
been followed with respect to personal data processing. It is for this reason that no personal data have 
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been analysed in any of the projects under review. All the information gathered during this phase of the 
project has been obtained from the public profiles available on the websites of the projects under study. 

After the analyses carried out, and considering the disadvantages mentioned above, important results and 
conclusions can be drawn. It is a prolific area as far as research projects are concerned. The analysis has 
focused on 22 projects, most of which are still in progress, with only 7 of them completed at the time of 
concluding the analysis of the projects. This shows us that there is still scientific interest in the area as there 
are still many aspects to be dealt with and defined, beyond the technological field, in the impact that 
ŀǳǘƻƴƻƳƻǳǎ ǾŜƘƛŎƭŜǎ ƘŀǾŜ ƻƴ ǘƘŜ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴΦ ¢ƘŜ ƳŜŀƴ ƻŦ ǘǊŀƴǎǇƻǊǘ ƻƴ ǿƘƛŎƘ Ƴƻǎǘ ƻŦ ǘƘŜǎŜ ǎǘǳŘƛŜǎ 
focus is road, mainly due to the fact that in the rail, marine or air fields, autonomous or autopilot-assisted 
driving is not a current technology but one that has been developed over the years and is now widely used 
in these types of transport. 

Among the projects analysed, 2 of them were based on assisted driving modes, 2 on automated driving 
mode, 17 on autonomous driving and only one on basically cooperative driving. This leads us to think that 
the main developments and technological advances in this field are focused on providing the vehicle with 
a great deal of autonomy as far as driving decisions are concerned, considering in a few cases the 
intervention of the driver or passenger to be necessary. At the same time, 15 out of the 22 projects 
analysed, make use of services and technologies relating to cooperative vehicle systems. We recall that 
these systems are those that allow the autonomous vehicle to communicate either with other vehicles or 
with elements deployed in the infrastructure. This interest in V2X systems denotes the need for great 
versatility in the data that can reach vehicles from very heterogeneous sources and that it is also presented 
as one more paradigm to be considered regarding the context and development scenarios of autonomous 
driving.   

Moreover, from all the projects analysed, none has reported critical incidents during the pilots or tests 
carried out during the context of the project. We recall that the data sources used are the public data 
included in the project websites. This lack of reported incidents may also be due to the fact that in most of 
the pilots analysed, they are controlled scenarios. Finally, it should be noted that only in two of the projects 
evaluated have courses or training programs been carried out for users of autonomous vehicles, either with 
professional profiles or as mere users. This denotes the importance of carrying out specialised programs 
that are focused on the training and education of the different profiles of users of autonomous vehicles, 
based on the experiences of users and the technologies put at the service of autonomous vehicles. 

9.2. Big Data analytics and data fusion 

With the aim to review existing methods for information and knowledge extraction as well as provide an 
overview of the necessary techniques for the design of experiments, an extensive literature review was 
carried out using terms related to autonomous driving, focusing on both aspects of data collection and 
data-driven methods. In total, more than 189 studies were collected and classified according to: (a) 
conventional vehicles and (b) automated vehicles.  Studies investigated multimodal data collection: road, 
rail, water, and air transportation, however most of them focused on road transportation, varying across 
light vehicles like passenger cars (private or taxis), but also SUVs, pickups, trucks, buses, and vans. Road 
studies also included e-bikes and powered-two-wheelers. The distinction between conventional vehicles 
and autonomous vehicles is made; yet, driving behaviour has been selected as a common interest factor 
between both. After screening of these studies, a selection of 28 studies was analysed in detail and classified 
under data collection studies, and information extraction studies that were centred on the statistical 
methods to extract the collected data. The literature was divided in different sections covering methods 
and equipment for data collection, features collected, size and frequency of data, and knowledge 
extraction. A summary was provided for i) data collection methods for conventional modes of transport, 
and ii) information extraction methods for autonomous modes. Moreover, literature review on the 
techniques for the experiment of design was performed, which covered main aspects of design methods, 
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providing insights on how experimental design can be conducted for understanding the impact of AVs at a 
network level: this could include vehicle type, penetration level, and network characteristics. 

Also, a data analytics framework was developed, including different processes and steps such as data 
collection (static and real time), data processing, data storage, data mining, data analytics, data sharing and 
external consideration (data protection, maintenance, etc.).  

 

Figure 9: Data analytics framework 

Finally, a data fusion framework related to the process of combining data from multiple sources and 
extracting additional information from them, was also created. Many techniques were found to be applied 
for this purpose such as Kalman filters extensions, Dynamic Bayesian Networks, Hidden Markov Models or 
multi-sensor data fusion architecture.  

 

Figure 10: Proposed data fusion framework 

A data fusion network was also proposed, in order to extract for each transport mode, the acceptance level 
of drivers, and after which, a generalized acceptance level or index for AVs can be extracted at the second 
layer of analytics. 
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Figure 11: Multimodal data fusion framework 

This work is reported in detail in D2.1 and D2.4. 

9.3. Simulation platform suite creation and scenarios realization 

9.3.1. A framework for assessing the acceptance and impacts of AV 

Focusing on the development of a detailed concrete methodology describing all required steps from data 
collection from experiments and surveys to impact assessment and acceptance of autonomous vehicles, a 
stepwise methodological framework for assessing the acceptance and impacts of autonomous vehicles has 
been proposed, consisting of the following sequential steps: 

¶ conceptual design which includes the problem and its parameters definition along with the 
scenarios and use cases development, 

¶ data collection from the various sensors and in-vehicle devices of test vehicles in real world 
experiments as well as questionnaires (either online or on the test site) for revealing the perception 
of potential users towards automation and evaluate their experience with automated vehicles, 

¶ data processing and mining steps for both data categories, 

¶ statistical modelling for analysing the data gathered from the surveys and development of an AV 
behavioural model which will be integrated in a simulation environment for 

¶ impact assessment of automated vehicles on critical areas by defining key performance indicators. 
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Figure 12: The steps of modelling and assessing acceptance of autonomous vehicles. 

Literature reviews were carried out for describing all elements and processes of all the above-mentioned 
steps. More specifically, the data collection sources include real-world experiments and test tracks, 
simulation experiments and surveys. In the data processing, the tasks of labelling, data fusion, data 
properties analysis, sorting and filtering and data cleaning are carried out while data grouping, 
transformation, event detection, data classification and clustering as well as relationship identification 
among data are included in the data mining process. Concerning the modelling part, statistical modelling 
includes the development of technology acceptance models for analysing and revealing acceptance through 
the formulation and testing of defined hypothesis and applying correlation or statistical analysis such as 
multiple linear regression model, structural equation modelling, Multinomial Logit (MNL) models or more 
sophisticated approaches such as Machine Learning and Deep Learning algorithms.  

Existing behavioural models and traffic simulation tools were also reviewed within the same. Car following 
models, cellular automata, agent-based and data driven models were analysed while macro, micro and 
agent-based simulation tools were presented along with their features and characteristics. The individual 
steps for simulation development in terms of network set up, model verification, validation and calibration 
techniques were identified and described.  

Finally, concerning the impact assessment step, a thorough review was conducted for defining the areas 
where the impact of the use and existence of autonomous vehicles should be evaluated and for specifying 
the Key Performance Indicators (KPIs) appropriate for assessing and quantifying their impact. In the present 
research only impact areas and key performance indicators that can be derived from the simulation are 
considered, i.e., safety (16 KPIs), public transportation (9 KPIs), vehicle operations (10 KPIs), 
network/traffic/junction performance (20 KPIs), personal mobility/travel behaviour (6 KPIs) and 
environment (4 KPIs).   

From the analysis of existing knowledge based on the proposed framework several interesting insights 
arise. First, there are various dependencies between service goals and specifications, including atypical 
conditions, critical parameters to be monitored, data collection and processing requirements, modelling 
needs and service impact assessment. The complexity of the autonomous service will determine the type, 
variety and volume of data collected, the data processing and mining techniques. On the other hand, the 
complexity of the problem defined will set the modelling needs as, for example, a large-scale impact 
assessment study (probably in a city level) requires the development of more powerful simulation tools.  
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The presented methodology framework revealed that the overall study of acceptance of AV driving service 
and its impacts to the system requires a holistic approach which ranges from macro to micro simulation. 
Concerning microsimulation more specifically, the developed model needs to take into consideration those 
attributes that increase the acceptance of the driving service and the autonomous functions. This can be 
achieved by developing an AV behavioural model close to the accepted human driving behaviour but since 
ǘƘŜǊŜ ŀǊŜ ǾŀǊƛƻǳǎ ŘǊƛǾƛƴƎ ǇǊƻŦƛƭŜǎ ǘƘŜ ŎǊƛǘŜǊƛŀ ŦƻǊ ŀƴ άŀŎŎŜǇǘŜŘ ōŜƘŀǾƛƻǳǊέ ŀǊŜ ƴƻǘ ǘƘŜ ǎŀƳŜ ŦƻǊ ŀƭƭ ŘǊƛǾŜǊǎΦ 
As a result, it will be necessary to take into consideration different human driving profiles (e.g. cautious, 
aggressive, normal) for increasing the levels of the service acceptance. 

More details on this work can be found in D2.1 and D2.4. 

9.3.2. Simulation platform 

Apart from the stepwise methodological framework, the conceptual development of a simulation platform 
and its tools was undertaken. The developed suite consists of the following interrelated components: the 
automated vehicle monitoring component, the external information component, the data preparation 
module component, the behavioural modelling and the impact assessment component.  

 

Figure 13: The complete suite for testing acceptance 

In each component different functions and actions are executed and different data and tools are required. 
The data collected from the various sensors of the automated vehicle are feeding a data driven model and 
then the model is trained and validated to formulate the set of parameters governing an accepted AV 
behaviour. The output model will be then inserted in the simulation. Additionally, in order to test and 
investigate the formulated behavioural model and its impacts on different impact areas, a scenario 
generating tool will be developed generating automatically various scenarios and imported in the 
simulation. Finally, the simulation tool which is the last part of the process is an open-source microscopic 
simulation software (SUMO) and will be used for the simulation test runs.   

A class diagram in the Unified Modelling Language (UML) graphically represents the static structure of 
object-oriented systems, which are comprised of the following elements: Classes; Attributes of classes; 
Methods (operations) of classes; Relationship among objects. 

A UML Class Diagram has been developed in order to depict the methodological framework and the 
simulation platform developed in Drive2theFuture along with its individual components. More specifically, 
the integrated simulation platform consists of 5 different elements: data, modelling, use cases, simulation 
platform and impact assessment and each one of them includes a variety of classes further explained in the 
following paragraphs.
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Figure 14: The UML Class Diagram 
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9.3.3. Extendibility, optimisation and sustainability of simulation platform and 
tools 

Further to developing the simulation platform, its extendibility, optimization and sustainability were further 
investigated. In particular, optimization strategies have been proposed focusing on the model calibration 
process aiming to match the simulated measurements to the field observed ones. 

In the proposed platform SUMO is used to represent the road network with the vehicle and the traffic 
control (physical) infrastructure, while the JADE platform is used to represent the multiagent systems 
composed of drivers (and generally speaking a synthetic population of travellers) and intelligent traffic 
management services (e.g. ATISs, intelligent traffic lights, and so forth). Finally, the TraSMAPI application is 
used to allow the synchronization between the agent-based population and SUMO. The described toolbox 
entails great flexibility for multiagent systems design and development in the traffic and transportation 
domains. Developers can easily model and test their own human centric or AV driving models, for different 
categories of models, where each agent is presented with her own preferences and beliefs. Therefore, the 
described toolbox provides the Drive2theFuture platform with the desired integration capabilities (for 
testing various modes) and can be used to design solutions based on individual or collective perception 
towards automation or as a test-bed for policy evaluation based on accepted or acceptable behaviours. 

The SUMO software allows the simulation of different vehicle types, without any limitation in the number 
of inserted vehicles and the size of the simulated network. The vehicle types that can be modelled are 
bicycles, powered two-wheelers, passenger cars, trucks, busses, emergency and delivery vehicles, trailers, 
trams, trains, electric vehicles and ships. For all vehicle classes, the process followed is as described in the 
previous sections taking into consideration that the vehicle attributes differ significantly. For interfacing the 
simulation, SUMO allows for online interaction with external applications through the TraCI (Traffic Control 
Interface) which enables changes in the simulation elements (traffic lights signal plans, behaviour of 
vehicles) during the time the simulation is executed. This feature is useful in V2V and V2I applications.  

9.4. Behavioural models 

The primary aim in behavioural modelling within Drive2theFuture has been to define a model which 
describes how drivers of AVs regulate their behaviour, how they learn and how they adapt their behaviour 
to AVs or specific automated driving functions.  

The AV-DBM focuses on those aspects of driving that are most relevant in the context of AVs, specifically 
ǿƘƛƭŜ ŘǊƛǾƛƴƎ ƛƴ ŀ ǿƘƻƭƭȅ ƻǊ ǇŀǊǘƛŀƭƭȅ ŀǳǘƻƳŀǘŜŘ ƳƻŘŜ όǿƘƛƭŜ ǘƘŜ ŘǊƛǾŜǊ ƛǎ άƻǳǘ ƻŦ ǘƘŜ ƭƻƻǇέύ ŀƴŘ ŘǳǊƛƴƎ 
transitions between automated and manual driving. The AV-DBM has no ambitions of covering all driver-
related aspects of driving or driver behaviour.  

The purpose of the AV-DBM is to provide knowledge that can be used to make the AV take control in a way 
where safety is maintained or even improved, especially in emergency situations. It describes the ŘǊƛǾŜǊΩǎ 
information processing while driving an AV, with the main focus on driving in a wholly or partially 
automated mode and on transitions between automated and manual driving. It also describes learning and 
adaptation processes of the driver to the AV.   
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Figure 15: Monitoring and meta-monitoring in the AV-DBM. 

 
This AV-5.a ƛƴŎƭǳŘŜǎ ǘƘŜ ŘǊƛǾŜǊΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻŎŜǎǎƛƴƎΣ ƭŜŀǊƴƛƴƎ ŀƴŘ ǇŜǊǎƻƴŀƭity, and how these may be 
influenced by different AV functions. It is based on existing driver behaviour models, intended for manual 
driving, and combines these with relevant psychological concepts that are relevant for either driving, 
operating automated systems, or both, and adapted with regard to the demands specific to driving partially 
automated vehicles.  

The main focus of the AV-DBM is on the transitions between automated and manual driving, as well as how 
drivers adapt to the AV through experience. It describes two loops, the driving loop (similar to manual 
driving) and meta-monitoring. The concept of meta-monitoring has been included as a particularly relevant 
factor, influenced by learning from experiences with, forming expectations to and trust in the AV, as well 
as driver personality and current driver state. 

Several of the psychological concepts, such as situation awareness, behavioural adaptation, learning, 
workload and driver personality and styles, are well established within the field of road safety. The AV-DBM 
interprets their relevance for driving a partially automated vehicle and integrates these concepts into a 
model which also introduces meta-monitoring to the driver behaviour context.  

Meta-ƳƻƴƛǘƻǊƛƴƎ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ŘǊƛǾŜǊǎΩ ƳƻƴƛǘƻǊƛƴg the driving task and potential transition requirements 
and is therefore particular to operating partially automated systems (in this context: cars) and whether the 
ŘǊƛǾŜǊ ƛǎ άƛƴέ ƻǊ άƻǳǘέ ƻŦ ǘƘŜ ƭƻƻǇΦ tƻƻǊ ƳŜǘŀ-monitoring performance may result in the driver failing to 
detect a critical situation in time, perhaps not taking over control at all, taking control too late, or taking 
the wrong action when taking over control.  

The current AV-DBM is consistent with lessons learned from accident studies and in-depth investigations 
of accidents involving AVs. These examinations have revealed specific factors of driving partially automated 
vehicles that seem especially relevant for accidents. These include failures to detect stationary objects, 
overlooking vulnerable road users (either by the automated system or the driver) and inconsistent 
interaction patterns with vulnerable road users and other vehicles (i.e., not complying with unwritten rules, 
ƴƻǘ άƴŜƎƻǘƛŀǘƛƴƎέύΦ ¢ƘŜǎŜ ŦŀŎǘƻǊǎ ǊŜƭŀǘŜ ǘƻ ǘƘŜ ŎƻƴŎŜǇǘǎ ƛƴ ǘƘŜ !±-D.aΣ ŦƻǊ ƛƴǎǘŀƴŎŜ ǘƘŜ ŘǊƛǾŜǊǎΩ 
ŜȄǇŜŎǘŀǘƛƻƴǎ ǘƻ ǘƘŜ !± ŀƴŘ ǘƘŜ ŘǊƛǾŜǊǎΩ ŀōƛƭƛǘȅ όǊŜƭŀǘŜŘ ǘƻ ōƻǘƘ ŘǊƛǾƛƴƎκƳƻƴƛǘƻǊƛƴƎ ǎƪƛƭƭǎΣ ǎǘŀǘŜ ŀƴŘ ƳŜǘŀ-
monitoring) and readiness to both detect and act in critical situations.   

A microsimulation modelling schema presents the AV-DBM in two layers which correspond to the driving 
and the meta-monitoring loop in the AV-DBM. The upper layer consists of the interaction between the 
driver/operator and the vehicle, related to learning, expectations and trust. The lower layer controls the 
interaction between the vehicle and the road environment, describing how the kinematic characteristics of 
the vehicle evolve over time and space based on the stimuli of the environment. This layer includes 
connectivity and how the vehicle interacts with other road users, as well as the concepts of monitoring and 
adapting to changes in the road traffic.  

Transitions

Meta-
monitoring Driving 

loop
Driving 

performance

Expectations

Learning

Behavioral 
adaptation

State

Preferences
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Results from a real-life trial in Norway with fully automated buses relates the observed changes in 
behaviour to the concepts included in the AV-DBM. These buses have stewards on board who, despite the 
high level of automation, often have to take over control of the buses. 

The stewards of these buses take control not only when the required by the shuttle, but also to avoid 
conflicts and increase the smoothness of the drive, for instance through reducing sudden stops. These 
steward-initiated take-overs increased over time and are likely the result of stewards using their experience 
to change their expectations of the AVs capabilities or behaviour and adapting their own behaviour 
accordingly. In other words, they learn how to operate the shuttle. Meta-monitoring is an essential part of 
ǘƘŜ ǎǘŜǿŀǊŘǎΩ ǘŀǎƪ ŀƴŘ ǘƘŜ ƭŀŎƪ ƻŦ ŀƴȅ ǊŜǇƻǊǘŜŘ ŦŀƛƭŜŘ ǘŀƪŜ-overs, combined with the fact that stewards 
initiate additional take-overs, indicate that the stewards are performing satisfactorily on this task.  

9.4.1. The Conceptual Microscopic AV-DBM model 

A microsimulation autonomous vehicle behavioural model was introduced. Based on the four forces of AV-
DBM described above, a two-layer modelling schema is introduced. The upper layer controls the interaction 
between the driver/user and the vehicle, and the lower layer controls the interaction of the vehicle with 
the road environment. The modelling will be based on the principles of multi-agent reinforcement learning.  

 

Figure 16: The conceptual microscopic AV behavioural model 

The driver-vehicle interaction is described by the following: 

¶ The states of the driving condition: 
o Critical conditions (driver needs to interact with the vehicle) 
o Non-critical conditions 

¶ Actions: 
o Transition of control (Driver -> AV, AV -> Driver) 
o  Intervention in driver assistance systems 

¶ Reward: A quantity which exponentially decreases with the increase in reaction time (Learning), 
and the probability of acceptance and trust in technology based on short-term previous experience 
(Expectations). For example, during critical conditions, the user reacts slowly and has reduced 
acceptance of the AV abilities to drive due to previous experience. 

On the other hand, the vehicle-environment interaction is defined by the following:  

¶ States: Safe, unsafe traffic conditions (critical conditions of the first layer are a subset of unsafe 
conditions) 

¶ Actions: Follow, accelerate, decelerate, overtake, manoeuvre 

¶ Reward: Increase with the transition to better state (Perception and Adaptation). 

Moreover, two behavioural models were developed for describing i) the interaction between a vehicle and 
its surrounding traffic and an automated vehicle and ii) a pedestrian standing on the curb aiming to cross 
the road.  
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For describing the interaction between vehicles and their surrounding traffic, real time human driving 
trajectories collected via drones in the city of Athens were used. More specifically, a fleet of 10 drones was 
used for recording the traffic characteristics during the morning peak hour (8:00 ς 10:30). The data used 
for the analysis are collected every 0.04s in time periods of 30min in a major arterial of the center of Athens 
with 3 lanes per direction and high traffic volumes. The modelling was based on the principles of 
reinforcement learning and the analysis also revealed safe driving profiles concerning the distance the 
subject vehicle keeps from its surrounding traffic, i.e., the preceding vehicle, the following vehicle and the 
vehicles on the left and on the right of the ego vehicle.  

The behaviour of an automated vehicle in the vicinity of a pedestrian was investigated by analysing vehicle 
and pedestrian trajectories collected through the virtual experiment within the framework of the RO2 pilot, 
led by FZI. The data was collected every 100ms including the position of the two agents, their kinematic 
characteristics as well their spatial and time distance from each other. The modelling was based on the 
principles of inverse reinforcement learning and more specifically on Maximum Entropy algorithm. Three 
parameters were used for describing the state of the automated vehicle during the interaction ς the vehicle 
speed, the speed difference between the vehicle and the pedestrian and their spatial gap.   

The concepts and development of behavioural models within Drive2theFuture are presented in detail in 
D2.3 and D2.8. 

9.5. Sentiment Analysis on social media 

The sentiment analysis on social media aims at the analysis of social media posts for the identification of 
user phobias and prejudices towards automation, classification of different types of automated vehicle 
users as well as proposal of mitigation measures to increase awareness and public acceptance for this new 
technology.  

To perform the analysis, a 6-class classification schema was used. These classes indicate the overall 
sentiment towards the analysed post. These sentiments are: 

1. Negative Opinions: This class includes the most negative opinions expressed. 
2. Mostly Negative Opinions: This class includes the posts that express a somewhat negative opinion 
3. Neutral Opinions: This class identifies neutral opinions, i.e. posts that do not display a specifically 

positive or negative sentiment behind them. 
4. Mostly Positive Opinions: Similarly to the 2nd class, here we include posts that express a somewhat 

positive opinion 
5. Positive Opinions: Similarly to the 1st class, here we include posts that express the most positive 

opinions. 
6. Not Relevant: This class includes posts that do not express opinions, e.g.  announcements  

To classify the results, a neural network architecture is used, based on an attention vector mechanism in 
combination with Bi-directional Long Short Memory Network (LSTM). The model includes an Embeddings 
layer that transforms the natural text to a dense vector. The position of a word in the learned vector space 
is learned from text and is based on the surrounding words. The position of a word in the learned vector is 
referred to as its embedding. After this, a Gaussian noise layer and a Dropout layer are used before two 
Bidirectional Long Short-Term Memory (LSTM) layers. The LSTM layers are followed by a concatenation 
step, an Attention model layer and a dropout layer that is finally led to the last fully connected layer. A view 
of the learning architecture is presented in Figure 17. It is worth noting here that the LSTM layers capture 
short range dependencies in the analysis, while the attention layer is used to map long range dependencies. 
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Figure 17: Neural Network model Architecture 

For this purpose, data were captured from two main types of social media, i.e., social networks and 
discussion forums. The parameters that led to this selection were: 

¶ data availability,  

¶ ability to collect data in a way that adheres to all relevant national and EU regulations and laws 
relevant to data privacy and  

¶ the popularity of the platform in order to capture an as objective as possible image of the current 
sentiments of the general public towards automated mobility.  

The analysis was performed in three social media platforms, in four iterations throughout the duration of 
the project. In total, more than 126,000 posts were analysed. 

Table 13: Total Social Media Posts Analysed  

  1st Period (D2.2) 

(5/2019 ς 

3/2020) 

2nd Period 

(D2.5) 

(4 - 9/2021) 

3rd Period (D2.6) 

(10/2020 - 

6/2021) 

4th Period (D2.7) 

(7 ς 12/2021) 
Totals 

Twitter 8,143 29,412 24,763 19,573 81,891 

Reddit 495 226 125 106 952 

YouTube - 13,307 12,457 18,153 43,917 

Totals 8,638 42,945 37,345 37,832 126,760 

 

The analysis of the data, indicate an overall favourable opinion towards modes of autonomous mobility. 
This can be seen in a number of different results, from the average polarity of the analysed posts, to the 
presence of mostly positive posts in the NER analysis, to the actual sentiment analysis of the captured posts. 
Specifically, the sentiment analysis throughout the various updates of this report, has captured an almost 
1.5:1 positive to negative opinions ratio in the captured data. 
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Figure 18: NER in the captured social media posts (Most Popular Posts) 

However, while generally positively pre-dispositioned, the social media posts indicate a number of fears 
that can create risks in the acceptance. The main one is obviously the suspicion that is there in the 
introduction of any disruptive innovation. But while we can expect that these levels of suspicion will reduce, 
when autonomous mobility is more widely introduced, some other fears identified, especially the ones 
discussing issues of eliminating jobs or ethical concerns, should be taken into account seriously. 

All the data capturing and analytical efforts followed a privacy preserving framework that adheres to all 
current regulations and ethical guidelines.  The detailed results and analysis per iteration are reported in 
D2.2, D2.5, D2.6 and D2.7 respectively. 

10. Affective, persuasive and personalised HMI & proposal for 
ESoP extension 

Corresponding WP WP1:  
Corresponding Deliverables D3.1: Affective, persuasive, trusted and personalised HMI for AV 

functions 
D3.2: HMI development toolkit for AVs 

Objectives ʆƻ ŘŜŦƛƴŜ ǘƘŜ ƻǇǘƛƳŀƭ IaL ŦƻǊ ŘƛŦŦŜǊŜƴǘ ǳǎŜǊ ŎƭǳǎǘŜǊǎ ŀƴŘ ƭŜǾŜƭǎ ƻŦ 
automation to set the ground for raising acceptance by defining data 
privacy and applying a user-oriented migration path for the 
introduction of automation in European transport 

 

Main achievements: 

¶ Benchmarking of 40 different HMI concepts including different vehicle types, transport modes and 
user clusters 

¶ HMI good practices as well as shortcomings identified to optimize pilot HMIs in phase II testing 

¶ Framework for the impact of affection, persuasion, trust and personalization in the interaction with 
AVs on user acceptance 

¶ Definition of an initial set of guidelines for affective, persuasive and trusted HMI based on an 
extensive literature survey and adaptation to AVs HMIs by defining appropriate examples 
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¶ Development of HMI concepts for the interaction between AVs and non-automated traffic 
participants 

¶ Selection of a wearable sensor for stress detection and a facial recognitions algorithm to infers a 
ǳǎŜǊΩǎ ŜƳƻǘƛƻƴŀƭ ǎǘŀǘŜ 

¶ Analysis of the WP1 use cases with regard to the relevant parameters for personalization and 
adaptation features 

¶ Application of cross-modal HMI good practices, optimization of pilot HMIs and iterative testing with 
users 

¶ User preference shown in different modes for in-vehicle and operator HMIs for communicating 
ǘǊŀƴǎǇŀǊŜƴǘƭȅ ǘƘŜ ǎȅǎǘŜƳΩǎ ŀǳǘƻƳŀǘƛƻƴ ǎǘŀǘǳǎ όŜΦƎΦΣ [95ǎ ŦƻǊ ōǳǎ ǇŀǎǎŜƴƎŜǊǎ ŀƴŘ ōǳǎ ŘǊƛǾŜǊǎύ 

¶ User preference for the external communication (external HMI) of awareness, intent and/or status 
of an automated vehicle transparently to non-automated users (e.g., intent and awareness display 
on shuttle bus) 

¶ Derivation of personalization and adaptation rules which enhance the HMI acceptance for different 
user clusters or provide general adaptation directions for the HMI design 

¶ Development of a model for emotional state prediction, trained on different datasets collected with 
wearables and reaching high accuracies for the prediction of biosignals  

¶ Development of the HMI development toolkit with 9 different use cases for all transport modes 
and with different user clusters, which enables the rapid prototyping of HMI concepts for AVs in 
Virtual Reality or interactively with keyboard and mouse and with the following features: HMI 
library with best practice elements; HMI recommendations for an affective, persuasive and trusted 
HMI design, personalization rules, evaluation function and stress prediction function for the user 

10.1. Benchmarking of alternative HMI principles and good practices 
recognition 

A benchmarking of 40 existing HMI principles from all transport modes, road (driver/rider, VRU, passenger, 
TMC operator), rail (signal box operator, train manager/dispatcher, train driver), aviation (flying pilot, 
remote pilot) and maritime (on board pilot, remote control operator), was conducǘŜŘΦ IŜǊŜōȅΣ άIaLέ ǿŀǎ 
used in a broad sense, including every kind of communication between human and automated system, e.g. 
by pedals and steering devices, visual messages or auditory signals. The benchmarking addresses different 
vehicle types and automatƛƻƴ ƭŜǾŜƭǎΣ ƛƴŎƭǳŘƛƴƎ IaLǎ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŘŜƳƻƴǎǘǊŀǘƻǊ ǾŜƘƛŎƭŜǎ ŀǎ ǿŜƭƭ ŀǎ 
series, research and prototypical vehicles of different manufacturers.  

A questionnaire for data collection was created, allowing a comparison and a clear understanding of the 
very distinct HMIs alongside a set of attributes independent of the transport modality, including, e.g. task 
description of the automated function, addressed automation levels, feedback on the AV status, available 
interaction modalities, HMI elements and HMI design.  
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Figure 19: Overview of analysed HMI concepts per transport mode 

Based on the clustering of the analysed HMIs per HMI type and target user, different issues and 
shortcomings were identified that shall inform future HMI optimizations within Drive2theFuture. For 
instance, regarding the internal HMI for the user group operator the following issues were identified: 
transition of control without driver confirmation, ambiguous text messages, no standardized colour codes 
to indicate system mode, no emergency stop button located at the control panel for the operator.
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Table 14: Example from the benchmarking for the external HMI of an autonomous shuttle bus 

 

 

Table 15: Example from the benchmarking for the operator HMI for the autonomous trains in Nuremberg 
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Table 16: Example from the benchmarking for the operator HMI of an autonomous ferry 

Table 17: Example from the benchmarking for the operator HMI of a drone 
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Apart from that, an expert rating with different criteria was used to evaluate good practices in the HMI. To 

be identified as a good practice, the following 2 criteria had to be met by the analysed HMI element:  

¶ Successful over time (obligatory): At least 2nd generation series production or in case of a 
ǇǊƻǘƻǘȅǇŜΣ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ǇŀǊǘ ƻŦ ǘƘŜ ƴŜȄǘ ƎŜƴŜǊŀǘƛƻƴ IaL Ҧ IaL ŜƭŜƳŜƴǘ ǿƛƭƭ ōŜ ǘŀƪŜƴ ƛƴǘƻ 
account as a good practice for HMI optimization in A3.2. 

¶ Not linked to unique situations and specific circumstances (obligatory): The element might be 
ǘǊŀƴǎŦŜǊŀōƭŜ ǘƻ ƻǘƘŜǊ ƳƻŘŜǎ Ҧ IaL ŜƭŜƳŜƴǘ ǿƛƭƭ ōŜ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘ ŀǎ ŀ ƎƻƻŘ ǇǊŀŎǘƛŎŜ ŦƻǊ 
HMI optimization in A3.2, HMI element/principle also to be considered for other modes. 

10.2. Affective and persuasive HMI for automated vehicles 

Lƴ ƻǊŘŜǊ ǘƻ ŘŜŦƛƴŜ ǿƘŀǘ άŀŦŦŜŎǘƛǾŜέ ŀƴŘ άǇŜǊǎǳŀǎƛǾŜέ ƳŜŀƴǎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ƘǳƳŀƴ-machine interaction 
and which effect it has on technology acceptance, a survey of existing literature was conducted. Based on 
this, a model of how affection and persuasion impact user acceptance was created, including also the factor 
άǘǊǳǎǘέΦ CǳǊǘƘŜǊƳƻǊŜΣ ƛǘ ǿŀǎ ŀƭǎƻ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ ƳƛƎƘǘ ōŜ ŀŘŀǇǘŜŘ ǘƻ ǘƘŜ ǳǎŜǊ ōȅ ŀ 
personalization process. 

 

Figure 20: Interrelations between affection, trust and persuasion, personalisation for user acceptance  

The challenge is to optimize selected HMIs from different transport modalities. However, HMIs designed 
for automation vary greatly among the transport modes, therefore a common approach to optimize the 
HMIs had to be found. Based on previous findings from literature, adapted to the needs of AV HMIs and a 
relevant workshop performed in the framework of the project, an initial set of recommendations for 
affective and persuasive HMI was developed.  
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Table 18: Example recommendations derived for persuasive, trusted and affective HMIs 

These were further adapted to the needs oŦ !±Ωǎ IaLǎ ŀƴŘ ŜƴƘŀƴŎŜŘ ǿƛǘƘ ŎƻƴŎǊŜǘŜ ŜȄŀƳǇƭŜ ƻŦ Ƙƻǿ ǘƘŜȅ 
apply to the pilot site HMIs. Furthermore, a common set of icons to communicate the automation status of 
the vehicle was taken into account within the activity and the optimized HMI concepts were tested in 
different pilot sites. The evaluation was performed by the use of a HMI questionnaire provided to the pilots 
in WP5 with a focus on the user experience considering hedonic and pragmatic qualities, the affectiveness 
and persuasiveness of the concept. 

User group(s) HMI 
type(s) 

Interaction 
property 

Practical 
Recommendation 

Example(s) 

#
1 

Operator 

Passenger 

VRU 

In-
vehicle 

remote 

external 

Persuasion The HMI reduces a 
complex behaviour 
into simple tasks in 
order to help users 
to perform the 
target behaviour. 
(Oinas-Kukkonen & 
Harjumaa, 2009) 

1. (Road, rail, maritime) Operator: 
Autopilot activation with one click 

2. (Road, Rail) Operator: Autopilot 

 deactivation  

with one command 

3. (Aviation, drone) Pilot: integration 
of all HMI information into one HMI 
(weather, mission etc.) 

4. όwƻŀŘύ tŀǎǎŜƴƎŜǊΥ άL ŀƳ ǘƘŜ ǾŜƘƛŎƭŜ 
ȅƻǳ ŀǊŜ ǿŀƛǘƛƴƎ ŦƻǊέ ǎƛƎƴ 

5. (Rail, maritime, road, aviation) 
Operator: Manoeuvre-based 
ƛƴǘŜǊŀŎǘƛƻƴ όŜΦƎΦ ŎƘƻƻǎŜ ŀ άŘƻŎƪƛƴƎέΣ 
άƭƻƻǇέ ƳŀƴƻŜǳǾǊŜύ 

# 

22 

Operator 
Passenger 

In-vehicle 

remote 

Persuasion, 
Trust 

The HMI provides 
truthful and unbiased 
information: It 
informs about system 
confidence or system 
uncertainty or system 
degradation. (Oinas-
Kukkonen & 
Harjumaa, 2009, 
Helldin et al. 2013; 
Stockert et al. 2015; 
Ekman et al. 2018) 

1. (All): System uncertainty is 
communicated by using a simple 
vertical bar 

2. (Aviation, Maritime): information on 
sensors or GPS not working fully but 
within in acceptable range 

3. (Aviation, drone) Pilot: The HMI 
provides information about the 
strength of C2 (Command & Control) 
link between the drone and the GCS 
(Ground Control Station). 
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Figure 21: Draft of operator HMI for AV-1 

 

 

Figure 22: HMI concept for cooperative, highly automated driving  

 

 

Figure 23: Passenger information regarding sudden braking and a support hotline 
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User tests for in-vehicle and operator HMIs across different modes indicate that users prefer HMIs that 
inform about status of the automated function, and which are transparent about the current system status. 
For instance, this can be LED lights that inform bus passengers and operators about the activated 
automated mode, a warning light during automated docking for ship passengers and operators, an icon or 
LED for TMC operators on the status of automated busses as well as car drivers, who prefer to have 
information about the recognized traffic situation during an urban ride. In addition, user tests also 
demonstrated good user experience results and positive feedback for selected new and innovative HMI 
elements for AV functions of different modes. These will in the future also contribute to the development 
of accepted HMI concepts for different target users: For instance, a joystick for rail drivers serving also as a 
persuasive input device as compared to the established rail driver controller, a Blind Spot Assist function 
for PTW riders to enhance road safety and additional automated functions supporting the safe and efficient 
operation and piloting of drones.   

10.3. Conspicuity enhancement and interaction management with 
non-autonomous traffic participants 

HMI concepts for interaction of AVs with non-automated traffic participants have been developed. This 
work took reference to the achievements from the benchmarking of existing HMIs described above and 
from the use case analysis in chapter 8, as well as on the currently evolving literature on communication 
with non-automated road users.  

Communication of automated vehicles with vulnerable road users were prioritized in the investigation. This 
included the design of different HMI alternatives for an automated city bus approaching a bus station and 
pedestrians. The aim has been to evaluate different solutions for communication/interaction between a 
city bus driving in autonomous mode and passengers entering the bus. 

Table 19 : External communication to passengers near and entering the bus 

Transport mode 
and use case 

Road (RO-8): AV Conspicuity HMI & strategies for interaction of automated 
road vehicles with non-equipped other road users 

User  Passenger near the bus and entering the bus 

HMI type External HMI 

HMI elements ¶ Light around the windshield 

¶ Sound (bell-like, with increasing frequency when approaching 

bus stop) 

 

 

Furthermore, awareness and intent displays were designed that should indicate that another road vehicle 
has been recognized and how the automated vehicle will react on it.  
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Table 20: External communication towards powered two-wheeled vehicles 

Transport mode 
and use case 

Road (RO-3C): AV Conspicuity HMI & strategies for interaction of automated 
road vehicles with non-equipped other road users 

User Other Road user: Powered Two Wheeled vehicle riders 

HMI type External HMI 

HMI elements A specific visual signature (yellow colour of the 
AV) will be tested to study the impact of a visual 
signatuǊŜ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ t¢²ǎΩ ǊƛŘŜǊǎΦ 
  

 

 

Table 21: External HMI on AV-shuttle informing other road users on overtaking 

Transport mode 
and use case 

Road (RO-1): AV Conspicuity HMI & strategies for interaction of automated 
road vehicles with non-equipped other road users 

User  Road users in mixed traffic on route with AV-shuttle 

HMI type External HMI on AV-shuttle informing other road users on overtaking 

HMI elements pictogram and text 

 

 

Moreover, a virtual signature has been designed that aims at visually communicating the current level of 
automation of vehicles towards the other road users. The signature is conceptualized as a set of lights 
placed on the roof of the cars. The hypothesis is that such virtual signature systems will help the other road 
users to interact properly with the automated vehicle, while better expecting their behaviours. Also, intent 
communication from drones was also investigated, with different alternatives (lights, sounds, movement, 
etc.). 
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Tests on the above designs were conducted within different pilots throughout Phase II (RO-5, RO-8, RO-1, 
RO-3C, AV-1).  

According to the obtained results, eHMI can be regarded as a suitable means of communicating awareness 
and intent of a vehicle to the rest of the road community. The majority of traffic participants -though 
certainly not all ς perceive eHMI as being helpful in enhancing the comprehensibility and safety of 
interactions with automated vehicles. Our research also indicates a differentiated impact of the function or 
the information type conveyed. For example, combined presentation of obstacle awareness and vehicle 
ƛƴǘŜƴǘƛƻƴǎ ƘŜƭǇŜŘ ƳƻǊŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǎƘǳǘǘƭŜΩǎ ōŜƘŀǾƛƻǳǊ ǘƘŀƴ ǘƘŜ ǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ 
obstacle awareness only, but fewer participants regarded this combination of awareness and intent to be 
safe. We also found that the design of the eHMI strongly matters: for example, we confirmed that auditory 
signals provide effective alerts, but that they also are subject to annoyance. Further results on external 
HMIs for drones show that experts see lights (LEDs) on the drone as a potential helpful external 
communication cue in certain situations, such as when a drone is ascending or descending in a public place 
with a lot of people. Similarly, PTW riders would benefit from an explicit external HMI to mark fully 
autonomous AVs to clearly predict their behaviour.  

10.4. A wearable-based analysis of emotional responses 

The objective has been to create a system that would be able to predict the stress levels and emotional 
responses of passengers of autonomous vehicles based solely on what is happening inside the vehicle and 
ǘƘŜ ǾŜƘƛŎƭŜΩǎ ƳƻǾŜƳŜƴǘ ǇŀǊŀƳŜǘŜǊǎΣ ŜΦƎΦΣ ǾŜƘƛŎƭŜ ǎǇŜŜŘΣ ƳƻǾŜƳŜƴǘ ƻŦ ƻǘƘŜǊ ǾŜƘƛŎƭŜǎ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅΦ ¢Ƙƛǎ ƛǎ 
an arduous task, as scores would need to be assigned ŦƻǊ ǘƘŜ ǇŀǎǎŜƴƎŜǊΩǎ ŜƳƻǘƛƻƴŀƭ ǎǘŀǘŜΣ ǿƘƛƭŜ ƛƴ ǇŀǊŀƭƭŜƭ 
analyse the vehicle parameters in an efficient way. Thus, the system needs to objectively assess the comfort 
ŀƴŘ ǎǘǊŜǎǎ ƭŜǾŜƭ ƻŦ άŘǊƛǾŜǊǎέκƻǇŜǊŀǘƻǊǎΣ ǇŀǎǎŜƴƎŜǊǎ ŀƴŘ ǘƘƛǊŘ ǇŀǊǘƛŜǎ in mixed flows and during various AV 
manoeuvres using wearable devices.  

As a first step, wearables suitable for this purpose have been evaluated and selected. The Feel Bracelet was 
considered to be the most suitable for the data capturing process, as it measures all relevant bio signals 
with acceptable accuracy and is optimized for medical applications and specifically for stress monitoring. In 
addition, a facial recognition algorithm was developed that identifies faces and provides a stress level 
prediction.  

 

Figure 24: The proposed feature extraction architecture 
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For the development and assessment of the method, three different phases were executed. Initially, a 
synthetic dataset was created by the combination of two widely used benchmarking datasets. This was 
used during the initial development and testing phase. Moreover, in-house testing of the procured 
equipment was executed to assess the technical workflow. Finally, the models developed were tested on 
the newly published HARMONY dataset that collected multimodal data from drivers using smart wearable 
devices, cameras, and multiple APIs.  The developed models were retrained and evaluated in HARMONY as 
well. Finally, an export of the model was integrated on the HMI development toolkit developed in the 
project. 

Details of this work are included in D3.1. 

10.5. HMI adaptability and personalisation 

Personalisation is responsible for many of the greatest successes of transportation services developed 
during the latest years. It is commonly accepted that each user cluster or even each individual user have 
different needs, wants and preferences, thus need a personalised-based design and development of the 
services aimed for them. There are two main areas of a product or a service where personalisation applies, 
i.e. its functionality and its HMI. Both can greatly affect the user acceptance, behaviour, actions and 
reactions; ultimately, all these can have a great influence on safety, which is the key issue in transportation. 

Within Drive2theFuture the objective has been the development of HMI personalisation and adaptation 
rules and identification of optimal conditions for their application in order to enhance the acceptance of 
the AV functions by the involved user clusters. The aim here is to present specific rules that can be extracted 
from the results relating to the HMI tests of Phase II pilots, with real participants. These tests have been 
conducted either on real road environment or in labs, using simulation or VR techniques. 

The driver clusters and profiles and the Use Cases, as defined earlier in the project, were analysed with 
regard to personalization features. A table with relevant parameters to be included in the study has been 
developed, including an analysis of the following parameters: driver/user cluster, driver/rider state, AV type 
and environmental condition. Following this, key parameters related to AV acceptance (e.g. trust, safety, 
cost) were identified, that were taken into account for the personalisation and adaptation rules. This 
formed the basis to build the HMI personalisation and adaptations rules, which were defined for the 
following categories: Road ς Autobus; Road ς Passenger car; Rail ς Train and Air -Drones. 
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Table 22: Excerpt of the emerged list of HMI elements and concepts personalisation rules for different user clusters 
and conditions. (D3.1) 

Moreover, general adaptation directions were identified, which would need to be considered, reviewed 
and evaluated in depth with larger samples, such as: 

Overall, and according to the findings, there are different and specific needs and preferences per user 
cluster regarding the in-vehicle or external interfaces of AV. Such issues are to be taken into consideration 
as they play a significant role in the level of acceptance of AV by the users, as well as the level of safety 
when introducing such vehicles in the traffic. However, the ǇƛƭƻǘǎΩ results have shown that there are 
common user needs and wants among each user cluster (car drivers, bus drivers, passengers, etc.), 
therefore their main requirements can be grouped in order to satisfy them. 

Details of this work are included in D3.1. 

10.6. HMI development toolkit for AVs 

An interactive software application was developed, which combines the optimized HMI elements, test 
procedures, tools and personalisation strategies, deriving from the project work. The toolkit enables the 
rapid prototyping and testing of novel HMI concepts together with users and provides an interactive library 
on HMI development for AVs. 

As a first step, an appropriate implementation environment and a modular backend structure was established 
with the Game Engine Unity, since the HMI toolkit shall be a tool that can be constantly extended with new use 

cases and application scenarios. A GUI interface with a menu was programmed that enables a stepwise workflow 
to configure an HMI concept, starting out with the use case selection, then the HMI configuration, the HMI 

User cluster 
User sub-

cluster 
Conditions Personalisation rules Details 

Road ς Auto-bus 

VRU - 

pedestrians 

and bicyclists 

(from RO5 

Phase II on-

road pilot) 

Young, i.e. age 

group <20-39 

years old 

Mixed traffic, 

at crosswalks, 

blind corner, 

straight track 

  

Both external visual 

(display) and audio-

based communication 

are to be used by the 

auto-bus when young 

people are present 

It increases their feeling 

of safety and (feeling of 

being noticed) 

As above As above 

  

Use familiar traffic light 

colours at the external 

display, i.e. green, 

yellow and red 

It makes the information 

displayed faster, easier 

to understand and also 

more conspicuous 

Children As above 

  

Visual communication 

should be at least 

partially iconic 

This is to help especially 

younger children that 

might not be able to 

read (yet), to understand 

that the bus is 

automatic, although they 

are accompanied. 
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experience and finally the HMI evaluation (see 

 

Figure 25). 

 

Figure 25: Process of using the HMI toolkit application 

In total, 9 different use cases were realized in the toolkit for different transport modes, user clusters, 
vehicles and automation levels.  

Table 23: Overview of available use cases 

Mode Vehicle  User  Scenario Use case description 

Road Car Driver Highway A driver rides in a SAE Level 3 (SAE 
International, 2021) car on a highway in 
automated mode and is then required 
to take over manually. 

PTW Rider Highway A rider rides on a highway using an 
automatic blind spot assist which warns 
the rider of approaching cars in the 
blind spot. 

Bus Passenger City A passenger rides in an autonomous 
shuttle bus (SAE Level 5) without 
operator on-board to a selected target 
location. 

 
VRU City A pedestrian wants to cross the street 

when an autonomous bus (SAE Level 5) 
approaches. 

Aviation Drone Pilot Countryside A pilot explores basic drone operations 
with a drone flying within and beyond 
visual line of sight, including an 
automated return-to-home function. 

 
VRU City A pedestrian is in a city parc and wants 

to hand a package to an autonomous 
delivery drone. 

Railway Train Remote 
Operator 

City A remote operator recovers an 
automated train after the failure of the 
automated system. 

Maritime Ship Operator Countryside An operator supervises an autonomous 
ship during a docking manoeuvre.  

 
Passenger Countryside A passenger experiences an 

autonomous ship during a docking 
manoeuvre. 

 

The HMI library includes optimal HMI elements for the configuration and HMI personalization rules were 
implemented to enable the adaptations to different user clusters. Furthermore, the stress prediction model 
ƛǎ ŀǾŀƛƭŀōƭŜ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǘƻƻƭƪƛǘΣ ŜΦƎΦΣ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ ŘǊƛǾŜǊΩǎ ŜƳƻǘƛƻƴŀƭ ǎǘŀǘŜ ƛƴ ǘƘŜ ŎŀǊ ǳǎŜ ŎŀǎŜΦ ¢ƘŜ ǘƻƻƭƪƛǘ 

HMI evaluationUse caseselection

Vehicle
Assessment 
tools

Target 
user

Scenario

HMI experienceHMI configuration

Library and 
recommendations

Personalization
and adaptation

2D/VR
User state
prediction

HMI evaluationUse caseselection

Vehicle
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tools

Target 
user
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HMI experienceHMI configuration

Library and 
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Personalization
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2D/VR
User state
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was implemented primarily for Virtual Reality equipment as well as optional Mixed Reality setup (e.g., with 
a physical steering wheel), but also offers interactive use via mouse and keyboard, especially when a 
physical testing in the lab is not possible. The toolkit also entails an HMI evaluation function that can be 
used after concept experience to collect immediate feedback from users.  

The possible application areas of the HMI development toolkit include for example co-creation of novel 
concepts with users, evaluation of HMI solutions with users or the creation of virtual training content for 
novel HMI concepts. The toolkit was successfully applied in the development and testing of an HMI concept 
for a car HMI concept for a user with physical limitations and a study in Virtual Reality to investigate 
interactions of a VRU with an autonomous shuttle bus and a drone. In addition, feedback was collected in 
different demonstration sessions in the lab as well as during expo days, showing that most relevant 
stakeholders find it a useful tool to support HMI development and also resulting in two successful industry 
cooperations of Fraunhofer IAO to use the toolkit for HMI development. 

Details of this work are reported in D3.2. 

11. Training needs, knowledge and tools for users & 
stakeholders 

Corresponding WP WP1:  
Corresponding Deliverables D4.1: Novel training tools and scenarios 

D4.2: AV training programs 
D4.3: Training certification requirements, acceptance creation measures 
and impact to employment 

Objectives To identify the needs of all user categories to enable the shift to new 
technologies and levels of automation and based on this analysis develop 
training tools and materials that might support the relevant stakeholders 
during and after the project lifetime 

 

Main achievements: 

¶ ¢ƘŜ ŀƴŀƭȅǎƛǎ ƻŦ !± ǳǎŜǊǎΩ ǘǊŀƛƴƛƴƎ ƴŜŜŘǎ ŦƻǊ ŀƭƭ ƳƻŘŜǎ ŀƴŘ ŀǳǘƻƳŀǘƛƻƴ ƭŜǾŜƭǎ ƛƴ ǘƘŜ ǘǊŀƴǎǇƻǊt sector 
grouped in categories which cover, among others, (i) social skills, (ii) programming and computer 
skills, (iii) engineering/technical skills, (iv) driver/crew skills, (v) remote operation and control, (vi) 
legal skills, (vii) safety management skills and (viii) maintenance.  

¶ Selection of VR/AR and multimedia tools (e.g., videos) to be used for training and awareness raising 
activities as well as the development of scenarios for the application of the tools.  

¶ Screening of existing training programmes and training material & identification of the specific 
training needs of the pilots and the scenarios for the implementation of local trainings. 

¶ 18 training programmes were developed across transport modes: 10 trainings for road transport, 
3 for rail transport, 2 trainings for maritime transport, and 3 trainings for air transport. The training 
contents (literature, videos, existing training material) have been identified and selected. When 
possible, training schemes and material produced by the pilot sites have been included as well.   

¶ The training material produced has been used for the development of selected e-learning modules, 
following a series of storyboards. Contents have been adapted to the e-learning scenario by 
choosing the necessary visual material, setting up a timeline span, giving graphic elements their 
appropriate time on screen, animating stationary elements and synchronising text blocks with the 
timeline, as if being narrated. When finalised, the e-learning tool has been made available for the 
participants of several project pilots and evaluated accordingly.  
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¶ Recommendations were developed on the need to adapt certification schemes and training 
programmes vis-à-vis the introduction of AVs. The set of recommendations proposed take into 
account: legislative needs, reskilling and training of drivers, reskilling and training of other transport 
professions, funding and training for self-employed and SMEs transport professionals, support the 
image of the profession, development of social dialogue at the EU level, human-vehicle interaction 
training and certification, adaptive training and certification schemes, as well as ways to support 
employment transition. 

¶ A consultation with European trade unions was conducted and served as a basis to develop and 
consolidate a set of recommendations on future trainings and certification requirements at the EU 
level. In this framework, the Drive2theFuture project was presented and discussed during the 
European Commission´s Social Sectorial Dialogue Commission Road Transport Dialogue meeting in 
March 2022.  

11.1. Training needs, with emphasis on lifelong training 

A ǘƘƻǊƻǳƎƘ ŀƴŀƭȅǎƛǎ ƻŦ !± ǳǎŜǊǎΩ ǘǊŀƛƴƛƴƎ ƴŜŜŘǎ Ƙŀǎ ōŜŜƴ conducted, concerning all modes and automation 
levels in the transport sector. More specifically, desk research has taken place, reviewing available literature 
on the topic, mainly from training and research bodies, university courses, scientific publications, and 
outcomes from relevant projects. This research has led to a comprehensive overview of needs to be met 
by training activities with the objective of equipping AV users with the necessary skills and knowledge in 
order to benefit the most from automation, as well as prepare society and stakeholders for the transition 
period. For each mode, needs have been grouped in categories covering, among others, (i) social skills, (ii) 
programming and computer skills, (iii) engineering/technical skills, (iv) driver/crew skills, (v) remote 
operation and control, (vi) legal skills, (vii) safety management skills and (viii) maintenance.  It should be 
noted that automation is currently not achieved in the same levels across all modes and the training needs 
analysis reflects this variation. 

Table 24: Excerpt of the Training needs for road sector. 

Users  Description 

Training 
needs for 
operators 

¶ Familiarization of drivers with automation levels and operational 
functions of each vehicle, since there are differences. 

¶ Training regarding the hardware and software of the vehicle. 

¶ Training in providing trouble-shooting, in having enhanced decision 
making and problem-solving skills.  

¶ Training in HMI adaptation: vigilance, driver-readiness in transitions 
between manual and automated driving, reaction, in-vehicle HMI 
strategies  

¶ Training on the take-over behaviour after a take-over request or after a 
critical event taking place, requiring the driver to intervene to avoid an 
accident. 

¶ Hands-on training for operators using an automated vehicle in order to 
gain experience is essential. The interaction between AV and other users 
will lead towards acceptance and HMI adaptation. 

¶ Training in acceptance after hands-on experience of all levels of 
automation in urban, rural, highway and specific applications, such as 
tunnels, constructions and bridges, and environmental conditions.  

¶ ¢ǊŀƛƴƛƴƎ ǘƘŀǘ ǿƛƭƭ ƘŀǾŜ ŀƴ ƛƳǇŀŎǘ ƻƴ ŘǊƛǾŜǊΩǎ ōŜƘŀǾƛƻǳǊ 

 

These results constituted the basis and reference in the development of the training programmes in 
Drive2theFuture, as well as for the certification requirements. Results and analysis cover all affected 
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profession types, relating to vocational and university training, specialisation on the job, distant and lifelong 
learning schemes. 

The findings of this work are included in D4.1 and D4.2. 

11.2. VR/AR and multimedia training and awareness tools 

For the training needs of the project pilots, a VR/AR and an e-learning tool were developed.  

The development of VR/AR tools has its starting point in the EU funded projects BRAVE and ADAS&ME and 
has been further developed. Due to Covid-19, efforts were spent to minimize obtrusive solutions and to 
avoid sending equipment around. In the following table, an overview of developed VR based visualisations 
for training are presented. 

Table 25: Overview of VR developments and visualisations for training. 

Mode of 
transportation 

Role Scenario - benefit of using Tool to use 

Passenger car Driver Safe operation and awareness of 
how to interact with an automated 
car 

VR / playback 
movie 

Passenger car Pedestrian Safe behavior at zebra crossings VR / playback 
movie 

Partly AV bus Driver Safe and efficient docking at bus 
stop 

VR / playback 
movie 

Partly AV bus Pedestrians Safe and efficient interactions while 
waiting at bus stop 

VR / playback 
movie 

AV shuttle Pedestrian Safe interaction with shuttles when 
passing its path 

Movie ς real 
world 

AV shuttle Cyclist Safe interaction with shuttles when 
passing its path 

Movie ς real 
world 

AV shuttle Passenger Awareness of how to use and 
behave in an autonomous shuttle  

VR / playback 
movie 

Drone Pilot Safe operation and awareness of 
how to interact in an efficient way 
with a drone 

VR / playback 
movie 

 

A series of VR scenarios were ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ŘŜǾŜƭƻǇŜŘΦ ¢ƘŜ ǇŜŘŜǎǘǊƛŀƴǎΩ perspectives (coming from the 
Brave project) were used and updated for interacting ǿƛǘƘ ŀǳǘƻƳŀǘŜŘ ǇŀǎǎŜƴƎŜǊǎΩ ŎŀǊΦ ¢ƘŜ ŀƛƳ ƛǎ ǘƻ ŎǊŜŀǘŜ 
awareness, by training pedestrians to avoid critical situations while crossing a zebra crossing. In phase II 
pilot on bus drivers (RO8) VR was used with focus on drivers of buses with automated docking functionality 
and the interaction with passengers waiting at bus stops (taking into account also findings from 
ADAS&ME). The data collection used co-simulation from Phase II testing. Based on the results, two VR 
scenarios and an additional movie on pedestriŀƴǎ ŀƴŘ ŎȅŎƭƛǎǘΩǎ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜŘ ōǳǎŜǎ 
were developed. The aim was on awareness creation on each user group's perspective to improve 
acceptance and trust with help of training. For drivers of automated passenger cars, a demo in VR is used 
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to show a partially automated car behaving when special situations occur, such as a construction site ahead. 
In particular, initial insights from A3.2 on affective, persuasive and trusted HMIs were used to optimize the 
HMI concept to the needs of the users. For !± ǎƘǳǘǘƭŜ ǇŀǎǎŜƴƎŜǊΩǎ VR visualisations were used for 
awareness creation to gain acceptance to travel by shuttles. Whereas nowadays shuttles often have a 
steward or safety driver on board who can answer questions, the simulation shows a fully autonomous bus 
with an HMI concept that can be tried out by the user. For Drone pilots the VR were used for visualisation 
to improve the skills of using drones and to prepare the drone pilots for real flying.  

Moreover, an e-learning tool was developed. The e-learning tool is an online platform containing a series 
of courses, with texts, videos and quizzes, which can be used individually or in a classroom format. The tool 
is structured in a modular way, providing a set of courses per transport mode for all four transport modes 
(road, rail, maritime and aviation), while differentiating specific courses for different user groups. The great 
advantage of the tool is that it is very flexible in its use, allowing the user to select and combine the courses 
of interest, without having to go through all the available material. Also, its visualization and presentation 
are pleasant, modern and user friendly, making the contents understandable by all, regardless of the level 
of knowledge on the topics. Moreover, the quizzes, available at the end of each course, allow to check if 
ǘƘŜ Ƴŀƛƴ άƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘέ ŀǊŜ ŎƻƴŎŜƛǾŜŘ ƛƴ ŀ Ŧǳƴ ǿŀȅΣ ǿƘƛƭŜ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ōŜ ǊŜǇŜŀǘŜŘ ŀǎ Ƴŀƴȅ ǘƛƳŜǎ ŀǎ 
desirable.  

¢ƘŜ ǘƻƻƭΩǎ ŎƻƴǘŜƴǘ ǿŀǎ ōŀǎŜŘ ƻƴ ǘƘŜ ¢ǊŀƛƴƛƴƎ tǊƻƎǊŀƳƳŜǎ ŘŜǾŜƭƻǇŜŘ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧect (see next section 
11.3) upon their formulation into storyboards and design of illustrations for the proper visualisation of the 
contents.  

 

Figure 26: Example screenshot of e-learning tool for drone operators 

¢ƘŜ ǘƻƻƭΩǎ ŜǾŀƭǳŀtion through selected Drive2theFuture pilots, showed a positive feedback by the users, 
who found it a useful and easy to use tool, providing them with essential information on the systems and/or 
enriching their already existing knowledge. Suggestions of improvement were also provided, to be taken 
into account by the developers. 

Overall, the Drive2theFuture training tool is a usable and flexible tool, useful and applicable for training 
people of different user groups, regardless of age, gender, professional background and previous 
knowledge on the addressed AV topics for all transportation modes, in a user-friendly and pleasant manner. 
Improvements are foreseen, following the validation and evaluation process performed in the project 
pilots, while ς in its final form - it is aimed as an exploitable product upon the project finalization. 
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11.3. Training programmes per user cluster and sentiment analysis 

With the aim to develop training programmes (curricula, content and tools integrated) for all key user and 
stakeholder groups, focus was put on collecting existing AV training programmes for the four transport 
modes (air, rail, road and maritime), while the training requirements were analysed. This led to a targeted 
collection of AV training programmes (literature, videos, content) based on these requirements. In parallel, 
additional information has been collected on AV training programmes already existing at the 12 pilot sites. 
Pilot sites provided (where possible) public material to be included in the general collection.  

In total, 18 training programmes were developed within the project, covering all transport modes: 10 
trainings cover road transport, 3 trainings cover rail transport, 2 trainings cover maritime transport, and 3 
trainings cover air transport. Moreover, the trainings cover 10 types of stakeholders. 

Table 26: Overview of training programmes developed in Drive2theFuture. 

Transport 
mode 

Training title Proposed by 

Road 
 

Introduction to Connected and Automated Driving IRU/VUB 

Autonomous Vehicles Challenge: Balancing Ethics and 
Innovation 

CERTH 

Introduction to Connected and Automated Freight 
Vehicles 

IRU 

Introduction to Autonomous Public Transport UITP 

Safely docking a bus to allow passengers to board at a 
bus stop 

VTI 

Driving a highly automated car of the future Fraunhofer IAO 

Introduction to C-ITS AMZS/IAM/PZM/RACC 

Evolution of Traffic Management towards CCAM Swarco 

Training pedestrians to interact with automated 
vehicles on the road 

FZI 

Riding in a future autonomous shuttle Fraunhofer IAO 

Rail 
 

Introduction to Rail Automation EURNEX 

Train drivers and signallers as remote operators TUB 

Train traffic safety and safety management for train 
dispatchers/signallers 

VTI 

Maritime Introduction to autonomous vehicles in the maritime 
sector 

WEGEMT 

Maritime autonomous operators TUCO 

Air Introduction to drone operations  Deep Blue 

Operating a drone via an HMI concept Fraunhofer IAO 

Online risk assessment for drone operations  Deep Blue 

 

The training programmes which were developed include introductory courses for each mode, mainly 
focusing on key definitions, legislation and the State of the Art with a reference to past and present research 
initiatives. The main objective of these introductory courses is to provide a general overview of automated 
systems in each transport mode to a wider audience. In addition to the introductory courses, training 
programmes focusing on specific aspects and topics ς for example HMI ς were developed. The main aim of 
these specific trainings is to delve into specialised topics for an expert audience.  

Training tools such as PowerPoint slides, videos, e-learning, virtual reality and quizzes were used to 
complement the training programmes. For the overall development of the training programmes, involved 
partners were also engaged in piloting activities, ensuring that the material would be useful and to be used 
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ƻƴŎŜ ǘƘŜ ǇƛƭƻǘΩǎ tƘŀǎŜ LLL ōŜƎƛƴǎΦ !ƭƭ ǘǊŀƛƴƛƴƎ ƳŀǘŜǊƛŀƭ ƛǎ ǎǘƻǊŜŘ ƛƴ ŀƴ ƻƴƭƛƴŜ ǇƭŀǘŦƻǊƳ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 
website in a restricted area, which can be accessed with the appropriate credentials.  

Table 27: Overview of training programmes and the training tools used in each. 

Transport 
mode 

Training title Tools  

Road Introduction to Connected and Automated 
Driving 

PowerPoint presentation, quiz, e-
learning 

Autonomous Vehicles Challenge: Balancing 
Ethics and Innovation 

PowerPoint presentation, quiz, e-
learning 

Introduction to Connected and Automated 
Freight Vehicles 

PowerPoint presentation, quiz, e-
learning 

Introduction to Autonomous Public Transport PowerPoint presentation, e-learning 

Safely docking a bus to allow passengers to 
board at a bus stop 

PowerPoint presentation, e-learning, 
VR/playback movie 

Driving a highly automated car of the future PowerPoint presentation, e-learning, 
VR/playback movie 

Introduction to C-ITS PowerPoint presentation, quiz, e-
learning, playback movies 

Evolution of Traffic Management towards CCAM PowerPoint presentation, quiz, e-
learning 

Training pedestrians to interact with automated 
vehicles on the road 

PowerPoint presentation, e-learning, 
VR/playback movie 

Riding in a future autonomous shuttle PowerPoint presentation, e-learning, 
VR/playback movie 

Rail Introduction to Rail Automation PowerPoint presentation, quiz, e-
learning 

Train drivers and signallers as remote operators PowerPoint presentation, e-learning 

Train traffic safety and safety management for 
train dispatchers/signallers 

PowerPoint presentation, e-learning, 
playback movie 

Maritime 
 

Introduction to autonomous vehicles in the 
maritime sector 

PowerPoint presentation, quiz, e-
learning 

Maritime autonomous operators PowerPoint presentation, e-learning 

Air 
 

Introduction to drone operations PowerPoint presentation, quiz, e-
learning 

Operating a drone via an HMI concept PowerPoint presentation, e-learning, 
VR/playback movie 

Online risk assessment for drone operations PowerPoint presentation, e-learning, 
demos 

 

As a last step, a sentiment analysis was carried out to better understand the feelings of users regarding 
training and autonomous transport in general. Results show that social media users tend to have mostly 
favourable opinions towards autonomous mobility modes, with negative opinions connected mainly with 
safety concerns. 
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Figure 27: Twitter Sentiment Analysis Results 

11.4. Certification requirements, impacts to employment, 
Acceptance creation measures and training incentives  

Existing certification schemes across all transport modes (road, rail, maritime and air) were investigated in 
order to provide insight on the best way to adapt them to AV specificities and future needs. Upon collecting 
the relevant schemes, focus was put on identifying which certification schemes and training programmes 
would require adaptation vis-à-vis the introduction of AVs. Several options were explored which included 
revising EU legislation concerning driving licences for road transport but also skills needed to carry out rail, 
maritime and air transport operations. Moreover, the potential impact of AV deployment on employment 
within the transport sector is highlighted along future acceptance creation measures. The main outcomes 
formulate a set of recommendations, to provide suggestion on the ways to manage the transition towards 
autonomous vehicles, taking into account future changes required to adapt existing EU certification 
schemes and legislative frameworks to large-sale automation deployment. 

The social impact deriving from the introduction and roll-out of autonomous vehicles across the four 
transport modes (i.e., road, rail, maritime and air) is currently being investigated by the wider transport 
sector. Consequently, the work perfomed in Drive2theFuture aimed primarily at raising awareness on the 
impact of high-level vehicle automation on the future role of driver and operator, as well as proposing 
potential solutions in the form of recommendations to ensure public acceptance and facilitate the industry 
transition. The path towards vehicle automation must take into consideration existing certification schemes 
and adapt them accordingly, as current certification schemes do not consider autonomous vehicles. As 
additional knowledge is gathered on autonomous vehicles capabilities and their development, current 
certification schemes need to be revised accordingly. At the same time, acceptance creation measures have 
to be adapted and further developed, as a key enabler for user acceptance. For this, autonomous vehicles 
need to showcase ways they can facilitate ŘǊƛǾŜǊǎΩ ŀƴŘ ƻǇŜǊŀǘƻǊǎΩ Řŀƛƭȅ ǿƻǊƪΣ ǿƘƛƭŜ ƴƻǘ portraying 
themselves as a replacement and discourage transport workers from adapting to future skills set required.  

Inevitably, a large-scale deployment of vehicle automation will impact employment across the transport 
sector and this impact will have to be further assessed to be able to best support transport labour market 
transition. Autonomous vehicles represent both an opportunity and a challenge, requiring all stakeholders, 
including policymakers, industry, and trade unions, to collaboratively work together to enable a smooth 
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social and market transition. The large-scale deployment of AVs provides a space for new emerging 
professions as well as the opportunity to enhance the image of the transport profession. However, some 
challenges might emerge for transport professionals facing difficulties to adapt to new AV technology and 
the adaptation of future skills required across the labour market. For this reason, a consultation process 
ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ǘǊŀŘŜ ǳƴƛƻƴǎ ǘƻ ŦǳǊǘƘŜǊ ǳƴŘŜǊǎǘŀƴŘ ŘǊƛǾŜǊǎΩ ŀƴŘ ƻǇŜǊŀǘƻǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎ 
and challenges.  

11.4.1. Certification requirements 

In terms of existing certification schemes, these were investigated per transport mode and the following 
categories were identified. 

Figure 28: Overview of existing certification schemes per mode 

Mode Category 

ROAD EU certification for drivers ς driving license 

EU certification schemes for goods and passenger road transport 
professionals 

¶ The Certificate for Professional Competence (CPC) Directive 

¶ Road transport professionals driving and rest time rules 

National and sector-specific certification schemes for other road 
transport professionals 

¶ Taxi certification schemes 

¶ Transport of dangerous goods by road (ADR) 

¶ 5ǊƛǾƛƴƎ ƛƴǎǘǊǳŎǘƻǊΩǎ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ǎŎƘŜƳŜǎ 

¶ Eco-trǳŎƪǎ ŘǊƛǾŜǊΩǎ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ǎŎƘŜƳŜǎ 

¶ Eco-driving and low-emission certification schemes 

RAIL Certification for train drivers 

Certification for signallers 

Certification schemes for other rail professionals 

AIR Manned and Unmanned Aircraft System (UAS) certification 

Pilot and aircrew certification 

MARITIME {ŜŀŦŀǊŜǊǎΩ ŎŜǊǘƛŦƛŎŀǘƛƻƴ 

Professional qualifications in inland navigation certification 

Certification schemes for other maritime professionals 

¶ International Convention for the Safety of Life and Seas 
(SOLAS) 

¶ Seafarers Training, Certification and Watchkeeper (STCW) 
Code 

¶ Maritime Labour Convention (MLC) 

 

Using these as a starting point, the identification of shifts of interactions between driver, infrastructure, 
and vehicle were investigated, to provide a first understanding of how road transport certification schemes 
should be adapted to the large-scale deployment of automated vehicles on open roads, in the most durable 
and safe way. The detailed results of this work are reported in D4.3. 

11.4.2. Acceptance creation measures and training incentives 

¢ƻ ŎŀǇǘǳǊŜ ǘƘŜ ŜȄƛǎǘƛƴƎ ƪƴƻǿƭŜŘƎŜ ƻƴ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻŦ !±ǎ ŀƴŘ ǊŜƭŀǘŜŘ ŀŎŎŜǇǘŀƴŎŜ ŎǊŜŀǘƛƻƴ ƳŜŀǎǳǊŜǎΣ 
but also understanding the existing best practices in the transport sector, a literature review was 
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conducted. The sources identified as relevant for the analysis represent an array of typology of publications 
(from scientific publications on human needs and acceptance in the context of AVs, to deliverables of EU-
funded project, policy recommendations and existing roadmaps), which cover all the modes of transport 
Drive2thefuture has been investigating, different levels of automation as well as the perspective of several 
key mobility stakeholders (i.e. AVs drivers and operators, workers unions, passengers, road users). 
¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǊŜǾƛŜǿ ƘŀǾŜ ōŜŜƴ ǘƘŜƴ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦƛƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Ǉƛƭƻǘǎ 
(mostly collected via questionnaires, interviews, and video analysis) on user experience, acceptance, and 
future intention to use autonomous vehicles for both professional and non-professional users.  

The literature review main findings have been clustered and reviewed according to three thematic 
categories which represent the domains the acceptance creation measures should focus on, namely: 

¶ Working Conditions, job security and safety: 
New technologies can improve work-life balance and offer more attractive working and 
ŜƳǇƭƻȅƳŜƴǘ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ŜƳǇƭƻȅŜŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀǳǘƻƳŀǘƛƻƴ Ŏŀƴ ǊŜŘǳŎŜ ǇƘȅǎƛŎŀƭƭȅ ƘŀǊŘΣ ΨŘƛǊǘȅΩ 
or monotonous work and thus give more opportunities for under-represented groups in the 
mobility sector. However, the use of digital tools and work devices also pose risks to occupational 
health and safety, increasing the potential for employees to experience stress and psychosocial 
riskǎΣ ǘƘǊƻǳƎƘ ŜΦƎΦ όƛύ ŀƴ ƻǾŜǊƭƻŀŘ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŘƛǎǘǊŀŎǘƛƻƴ όŜΦƎΦΣ ōŀŘƭȅ ŘŜǎƛƎƴŜŘ ŘǊƛǾŜǊǎΩ 
assistance systems) and (ii) an increase in work intensity and workload. 

 
¶ Ensuring skills:  

The digital revolution and the introduction of higher degree of automatization in the mobility sector 
is likely to result in substantial changes to job profiles: some job profiles will be discontinued while 
new roles will be created. It is essential for companies to offer future opportunities to all current 
and new employees to participate in continuous (in-house or external) training programs for re-
skilling, upskilling and retraining. This will enable employees to develop new skills and improve their 
employability while enabling them to keep pace with the changing work tasks. The transition 
towards AVs must be based on a principle of just transition with the objective of securing both the 
future of companies and employment while preventing any negative effects on employment and 
working conditions.  

 
¶ Data protection, privacy, and dignity: tǊƛǾŀŎȅ ŎƻƴŎŜǊƴǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŀŎŎŜǎǎ ŀƴŘ ǎǘƻǊŀƎŜ ƻŦ ǳǎŜǊǎΩ 

data have been noted as highly concerning by potential users of autonomous vehicles, thus 
lowering the general interest in using them. Sensitive information and the privacy of both 
employees and passengers must remain protected, requiring for the respective regulatory 
framework enforced to be applied. At the same time, the purpose of each technology deployed 
ǿƛǘƘƛƴ Ƴƻōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎΩ ŎƻƳǇŀƴȅ ŀƴŘ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ Řŀǘŀ ƴŜŜŘǎ ǘƻ ōŜ Ŏƭearly defined, as they 
can also raise the risk of compromising the dignity of the human being, in particular due to the 
increased potential for personal monitoring. This could result in a negative effect on working 
conditions and well-being at work. 

Moreover, findings from the Drive2theFuture pilots were considered, providing relevant insights, such as: 

¶ Training activities seem to be a powerful tool to increase awareness, sense of security and 
confidence in AVs for passengers, operators, and professional drivers, regardless of the means of 
transport used. 

¶ Training must be adapted to the profiles of the participants, distinguishing between non-
professional users, professionals with experience in AVs and professionals without experience. 

¶ The age of the users is also a factor affecting the acceptance of the technology, thus training in 
older user groups will be more necessary than in younger user groups who are closer and more 
accustomed to interacting with technology. 

¶ HMI plays a key role for the integration of autonomous vehicles in urban mobility. 
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Overall, all the pilots developed in the frame of Drive2thefuture have confirmed that once users learn to 
interact with the AV, their level of acceptance increases. Therefore, there is a need to offer training systems 
that allow all types of users to become increasing familiarize with them to support acceptance. When this 
cannot be accommodated in real-life experience, a virtual simulated environment is a scenario considered 
positively by users, as they have stated to feel comfortable during their experience and in adapting to the 
virtual environment 

11.4.3. Impact of automation to employment  

The transport sector remains the major provider of jobs in Europe, with over 10.8 million people employed 
in transport occupations in the EU in 2020 [14], making it therefore essential to keep track of technological 
trends both on a short or long-term basis, to anticipate the potential impact of AV deployment on 
employment. However, with the rapid ageing of the profession experienced across the sector showcases a 
lack of attractiveness of the profession. Vehicle automation therefore opens a new opportunity to directly 
address the shortage of labour in the sector across the EU, which is forecasted to continue to increase, 
including to resolutely improve the image of the profession and its attractiveness. In fact, the literature 
analysis carried out in this document shows that the introduction of AVs provides the opportunity to ensure 
better working conditions and create a more attractive workplace, by raising skill levels and thereby 
salaries, reducing the physical demandingness, broadening the required skillset and facilitating more 
flexible working hours (e.g., remote working) in the long-term.  

The impacts on employment per sector were thoroughly investigated, along with changing and emerging 
professions in each. Moreover, aiming to cover all the stakeholders that might be impacted by the transition 
to autonomous vehicles, the opportunity to trade unions to represent the voice of drivers in the shift 
towards automation was provided. The scope of the consultation with trade unions was to better 
ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǿƻǊƪŜǊǎΩ ǳƴƛƻƴǎ ǇŜǊŎŜƛǾŜ ŎƻƴƴŜŎǘŜŘ ŀƴŘ ŀǳǘƻƳŀǘŜŘ ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳǎΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ 
discussing expectations for the introduction of autonomous and unmanned transport systems (from drones 
to road and rail automation and robots for logistic operations), factors affecting the take-up and 
acceptance, implications for different transport sub-sectors, impacts on employment and skills, certification 
scheme adaptation for training programmes, and potential policy initiatives facilitating the transition. The 
consultation was conducted via a survey and one-to-one interviews. Both methods of interviews and online 
surveys were used to facilitate collection of data in multiple languages where necessary. For the interviews, 
indicative questions were used to start the discussion on the topic, but respondents could go further into 
each topic if deemed as appropriate. The main topics addressed include:  

¶ ¢ǊŀƴǎǇƻǊǘ ǇǊƻŦŜǎǎƛƻƴŀƭǎΩ ŀǇǇǊƻŀŎƘ ǘƻ !± 

¶ Impact on the profession and working conditions 

¶ ¢ǊŀƴǎǇƻǊǘ ǇǊƻŦŜǎǎƛƻƴŀƭǎΩ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ !± ŘŜǇƭƻȅƳŜƴǘ 

¶ Future training and certifications need 

The consultation with trade unions supported the development of a set of recommendations for 
certification requirements, trainings, and acceptance creation measures to support the large-scale 
deployment of AV across the EU in a way that meets users, professionals, and market needs. The derived 
recommendations have the goal to provide suggestions to best understand and support the social impact 
that large-scale autonomous vehicle deployment might have. They focus on reskilling and training currently 
in vigour across the EU, as well as the ways they can be adapted and further developed to support transport 
professionals during the gradual uptake of large-scale automation, by accurately reflecting technological 
and societal changes taking place across the sector.  

The set of recommendations proposed take into account: legislative needs, reskilling and training of drivers, 
reskilling and training of other transport professions, funding and training for self-employed and SMEs 
transport professionals, support the image of the profession, development of social dialogue at the EU 
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level, human-vehicle interaction training and certification, adaptive training and certification schemes, as 
well as ways to support employment transition.  

The main recommendations that derived through this work are: 

1. Updated legislation: Revise the relevant EU legislation impacting the overall functioning of the road 
transport sector, such as Regulations (EC) 561/2006 and 165/2014 and Directives 2002/15/EC, 
2003/59/EC and 2006/126/EC, to adapt it to technological, behavioural and operational change and 
to modernise the driver´s profession and encourage the roll out of autonomous vehicles on 
European roads 

1. Reskilling and training of drivers: Review and modernise training contents and adapt teaching 
methods to the new operational, social and technological realities, to include both AV operating 
system and soft skills necessary to ensure the safety and public acceptance of vehicle automation. 

2. Reskilling and training of other transport professionals:  Extend the use of relevant training 
contents and teaching methods, for the support of AV operation, to the whole transport and 
ƭƻƎƛǎǘƛŎǎΩ ŎƘŀƛƴ ǇǊƻŦŜǎǎƛƻƴŀƭǎΩ ǿƻǊƪŦƻǊŎŜΦ 

3. Funding and training for self-employed and SMEs transport professionals: Provide national and 
European funding to support specialised training and upskilling of self-employed and SMEs 
transport workers, as well as schemes supported by the European Social Fund to assist transport 
professionals displaced by automation. 

4. Support the image of the transport profession: Initiate collaborative awareness creation events 
among social partners, to support the image and flexibility of the transport profession, providing 
the opportunity to mitigate transport labour shortages and gender workforce unbalance. 

5. Develop social dialogue at the EU level: Ensure the presence of transport automation within the 
European social dialogue, by developing collaboration mechanisms between public authorities, 
employers and trade unions to develop a common EU strategy to prepare labour market transition 
and develop a common EU strategy.  

6. Security training: Promote sector-specific cybersecurity trainings and certificates to provide AV 
users and transport professionals with an understanding of the developments and limitations of 
the AV operating systems, to reduce daily risks and threats of external interferences and potential 
disruptions of the network.  

7. Human-vehicle interaction training and certification: Sector-specific standards and guidelines 
regarding human-automation interaction to be adopted at the national and EU level, reflecting the 
changes in the transport sector and applied through consultation with stakeholders, to ensure 
practical day-to-day AV operations. 

8. Adaptive training and certification schemes: Initiate and support consultation with social partners 
and industry stakeholders in developing training methods and contents. Ensure that the needs of 
the future transport labour market are efficiently addressed, through flexible and comprehensive 
training and certifications schemes. 

9. Support transition to employment: Pre-emptively address the technological changes expected in 
the transport sector and identify the skills required for the future workforce, supporting the 
attractivness of the profession.  

 

In order to gather input and feedback regarding the next steps to be implemented in the short, medium, 
and long term, and better understand the best ways to set the ground for changes that will be brought by 
the gradual deployment of large-scale AV across the transport sector, the proposed recommendations were 
presented to Members of the European Parliament through a consultation letter. 
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12. Drive2theFuture 3-phase testing 

Corresponding WP WP1:  
Corresponding Deliverables D5.1, D5.3, D5.4: Pilot plans (and revisions) 

D5.2: Pilot results consolidation 

Objectives Perform Demonstration Pilots using appropriate tools and different 
testbeds, i.e. Virtual Reality simulations, moving base driving 
simulators, test-tracks and real-life environments for all modes, to 
assess the impact of the proposed tools and concepts to user and 
stakeholder acceptance 

 

Main achievements: 

¶ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 9Ǿŀƭǳŀǘƛƻƴ CǊŀƳŜǿƻǊƪΦ 

¶ Identification and creation of evaluation tools. 

¶ Implementation of Phase I, Phase II and Phase III testing. 

¶ Definition and implementation of data collection procedures 

¶ Continuously monitoring pilots status and identify mitigations plans for delays. 

¶ Presentation of selected demos in specific events  

¶ /ƻƴǎƻƭƛŘŀǘƛƻƴ ƻŦ ǇƛƭƻǘǎΩ ǊŜǎǳƭǘǎ  

12.1. Pilot plans 

Drive2theFuture pilots were planned in three Phases, namely: 

¶ Phase I: Setting the scene. 

¶ Phase II: Iterative development, verification and optimisation, initial demonstrations (of HMI 
concepts and other measures ςi.e. incentives related). 

¶ Phase III: Final, wide-scale demonstrations and training pilots across Europe. 

The selection of Pilots was based on the principle of using a wide variety of tools in which 
ŘǊƛǾŜǊǎκǊƛŘŜǊǎκǇƛƭƻǘǎΣ ǇŀǎǎŜƴƎŜǊǎ ŀƴŘ ƻǇŜǊŀǘƻǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ŀǊŜ ǇƻǎǎƛōƭŜ ǘƻ ōŜ ŜǾŀƭǳŀǘŜŘΣ ǿƘƛƭŜ ŜƴǎǳǊƛƴƎ 
that users with specific needs can be involved (i.e. elderly, people with disabilities, etc.), following also the 
new definition of VRUs (related to AVs, see Section 8.1.2). 

Some demonstrators are planned as focussed and in-depth tests for HMI or training evaluation and 
optimisation, whereas others as overall automated transport experience assessment tests. In total, 12 
pilots are planned within Drive2theFuture, to be implemented in 9 different countries, with (at least) 13 
partners directly involved, for all transport modes.  
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Figure 29:Map of the Drive2theFuture pilots 

The pilots can be categorised according to the testing environment into: Road -RO (Simulator-based, Test 
track, Real road), Rail -RA, Maritime - MA (real world) and Aviation - AV (Drones, real world).  

The list of Drive2theFuture Pilots closely related to the Research Priorities (as defined in Section 8.4) and 
mapped in the 3 Pilot Phases together with their tools, is summarised in the table below: 

Table 28: Drive2theFuture Pilot Sites and their characteristics in the different Pilot Phases.  

Implementation details 
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective 

 

RO-1. Oslo, Norway, Responsible partner: TOI 
Phase I:  
1. Real road 

2. AV shuttle bus (level 3-

4) 

3. 400 VRU (cyclists)  

4. Video recordings, 

questionnaires & 

interviews, further in-

depth analysis of 

existing recordings 

with a focus on cyclists 

(May-Nov 2019) 

5. Investigate acceptance 

& interactions VRU-AV 

Shuttle 

 

Phase II: 
1. Real road 

2. AV shuttle bus (level 3-4) 

3. VRU (cyclists, n = TBD; 

other road users when 

relevant, n = TBD) 

4. Video recordings before 

and after HMI/training 

(first half of 2020) 

5. Analyse VRU-AV shuttle 

interactions (and 

interactions with other 

road users when 

relevant) to improve 

HMI/training 

combination  

Phase III: 
1. Real road 

2. AV Shuttle bus (level 3-4) 

3. VRU (cyclists, n = TBD; other road users 

when relevant, n= TBD) 

4. Questionnaires or video recordings 

before and after HMI/training 

combination (2021) 

5. Evaluate HMI/training effects 

RO2. Autonomous Driving Test Area in Baden-Wuerttemberg Karlsruhe, Germany, Responsible partner: 
FZI 
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Implementation details 
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective 

 

Phase I:  
1. Real road & digital 

twin 

2. AV (level 2-3) & non-

AV cars  

3. 10 Drivers and VRUs 

(pedestrians) 

4. Infrastructure sensors 

& simulations 

5. Investigate 

interactions VRU-AV 

cars  

Phase II: 
1. Real road & digital twin 

2. AV (level 2-3) & non-AV cars 

3. 25 VRUs (pedestrians) & 

drivers 

4. Infrastructure sensors & 

simulations 

5. Set-up and refinement of 

interaction model for AVs 

Phase III: 

1. AR/VR toolkit 

2. AV (level 2-3) & non-AV cars 

3. 10 VRU, 10 experts 

4. Questionnaires & interviews 

5. Evaluate acceptance and training effects 

RO3-A. Test track, Paris greater area (Versailles), France. Responsible partner: VEDECOM 
Phase I:  

 
Phase II: 
1. Real road 

2. WoZ car (level 4) 

3. 30 drivers 

4. Questionnaires & interviews, 

vehicle data, video 

5. Evaluate training protocols 

and Use Cases 

Phase III: 
1. Simulation toolkit 

2. AV Level 3 

3. 100 users 

4. Questionnaires 

5. Demonstrate training solutions 

RO3-B. Test track, Paris greater area (Versailles), France. Responsible partner: IFSTTAR 
Phase I:   Phase II: 

1. Test track 

2. AV car (level 3 & 4) 

3. 20 drivers 

4. Questionnaires, vehicle data, 

video 

5. Investigate driver reactions 

to critical unexpected events 

Phase III: 
1. Simulation toolkit 

2. AV car (level 3 & 4) 

3. 100 users 

4. Questionnaires 

5. Demonstrate training solutions 

RO3-C. PTW simulator, France. Responsible partner: IFSTTAR 
Phase I:   Phase II: 

1. Simulator 

2. PTW simulator (level 0) and 

mixed vehicle flows (level 0-

5) 

3. 20 riders 

4. Questionnaires, simulator 

data, video 

5. Evaluate AV lighting system 

Phase III: 
1. Simulation toolkit 

2. AV L3-4 

3. 100 users 

4. Questionnaires 

5. Demonstrate training solutions 

RO4. Real road in Warsaw, Poland.  Responsible partner: PZM 
Phase I:  
1. Real road & test track 

2. Car (level 2-4) 

3. 20 drivers 40 

passengers 

Phase II: 
N/R 

Phase III: 
1. Real road & test track 

2. AV Shuttle (level 2-4) 

3. 20 drivers 40 passengers 

4. Questionnaires & interviews, video,  

5. Evaluate training effects 
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Implementation details 
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective 

 

4. Questionnaires & 

interviews, video, 

wearables 

5. Investigate acceptance 

& behaviour 

RO5. Real road, Seestadt Aspern, Vienna, Austria. Responsible partners: AIT, WL. 

Phase I:  
1. Field operational test 

on real road 

2. AV shuttle (level 3-4) 

3. 5 Operators, 100 

passengers, 200 local 

population 

4. Questionnaires 

Event logs 

Phase II: 
1. Field experiment on real 

road 

2. AV shuttle (level 3-4) 

3. 30 Passengers, other road 

users 

4. Observations, 

questionnaires 

5. Observe conflicts with safety 

cameras 

 

Phase III: 
1. Field operational test on real road 

2. AV shuttle (level 3-4) 

3. 5 Operators, 100 passengers, 200 local 

population 

4. Logs, questionnaires 

5. Evaluate training effects, evaluate safety 

effects 

RO6. Real road, in Brussels and Gent, Belgium.  Responsible partners: VUB, VIAS 
Phase I:  
1. Real road 

2. AV shuttle (level 4) 

3. 350 passengers, 5 

operators, 20 experts 

4. Questionnaires & 

interviews 

Assess acceptance, 
satisfaction & impact of AV 
shuttle service 

Phase II: Phase III: 
1. Real road 

2. AV shuttle (level 4) 

3. 350 Passengers, 2 operators 

4. Questionnaires 

5. Demonstrate optimized solutions and 

training 

RO7. Traffic Management, Rome, Italy. Responsible partner: SWM 

Phase I:  Phase II: 
1. TMC 

2. Mixed flows (simulated) 

3. 5 TMC operators 

4. Workshop & questionnaires 

5. Assess acceptance and 

operation capacity through 

indoor training sessions 

Phase III: 
1. Real road & TMC 

2. Car sharing (level 1 functions to be 

evaluated) and Bus 

3. 5 TMC operators & 5 drivers 

4. Questionnaires & interviews, vehicle 

data, TLA app performance data 

5. Evaluate training and demonstrate 

performance & acceptance of TMC 

evolution towards autonomous vehicles, 

in particular, the deployed C-ITS services 

RO8. Simulators in Linköping, Sweden. Responsible partner: VTI 

Phase I:  
  

Phase II: 
1. VR-simulators (co-

simulation) 

2. Bus (level 3-4) 

3. 5 bus drivers, 15 passengers 

Phase III: 
1. VR-simulators (co-simulation) 

2. Bus (level 3-4) 

3. 5 bus drivers, 15 passengers 

4. Questionnaires 
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Implementation details 
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective 

 

4. Questionnaires, eye-

tracking, user behaviour 

5. Investigate bus driver-VRU 

(passenger) interaction and 

evaluation of HMI options 

5. Demonstrate selected HMI and training 

solutions 

RA1. Rail simulator facilities in Linköping, Sweden. Responsible partner: VTI 

Phase I:   Phase II: 
1. Rail simulator 

2. Freight trains (Level 3+) 

3. 20 train drivers 

4. LƴǘŜǊǾƛŜǿǎΣ άǘƘƛƴƪ ŀƭƻǳŘέ 

videos 

5. Develop and evaluate 

training 

Phase III: 
1. Rail simulator 

2. Freight trains (Level 3+) 

3. 10 Train drivers and 10 train dispatchers 

4. Interviews 

5. Demonstrate training solutions 

RA2. Rail simulator in Berlin, Germany. Responsible partner: TUB 

Phase I:  
  

Phase II: 
1. Rail simulator 

2. AV train models (level 5) 

3. 10 railway operations 

students 

4. Questionnaires, operator 

performance  

5. Evaluate HMI and training 

Phase III: 
1. Rail simulator 

2. AV train models (level 5) 

3. 10 train drivers, 10 interlocking 

operators, 10 students  

4. Questionnaires, operator performance 

5. Demonstrate selected HMI and training 

and assess acceptance 

MA-1. Automated workboats in the archipelago off Faaborg, Denmark. Responsible partner: TUCO 
Phase I:  
1. Real world  

2. AV workboat (level 3-

4) 

3. 8 Operators & 12 

passengers, external 

personnel  

4. Questionnaires & 

interviews, boat data 

Investigate acceptance 

Phase II: 
1. Real world  

2. AV workboat (level 3-4) 

3. 8 Operators & 12 passengers 

4. Questionnaires & interviews, 

boat data 

Evaluate HMI 

Phase III: 
1. Real world  

2. AV workboat (level 3-4) 

3. 8 Operators & 12 passengers 

4. Questionnaires & interviews 

5. Demonstrate selected HMI and training 

solutions 

AV-1. Professional drone operations in Rome, Italy. Responsible partner: DBL 

Phase I:  
1. Workshop 

2. Drones 

3. 10 operators, 10 Pilots 

4. Interviews and focus 

group  

5. Evaluate the state-of-

the-art HMIs 

Phase II: 
1. Workshop 

2. Drones 

3. 10 operators, 10 Pilots, 200 

general public 

4. vǳŜǎǘƛƻƴƴŀƛǊŜǎ ϧ άǘƘƛƴƪ 

ŀƭƻǳŘέ  

5. Evaluate HMI and 

investigate acceptance  

 

 

Phase III: 
1. Workshop 

2. Drones 

3. 10 operators, 10 Pilots 

4. Questionnaires 

5. Demonstrate selected HMI and perform 

training 



 

D9.5: Project Final Report-including the meetings outcomes of the 

Drive2theFuture Advisory Board 

October 2022 86 
 

Due to the high importance and the great number of pilot sites in Drive2theFuture and given the impact of 
the efficient implementation of pilot testing to the overall project work, a Pilot Board has been established 
(see Section 7.2.5). 

12.2. 5ŜƳƻƴǎǘǊŀǘƻǊǎΩ development 

In order to present the results of the project to the general public, a series of demonstrators have been 
defined and developed. The focus was to integrate and realize the HMI and training content in the different 
pilots to prepare demonstrations, mainly for the piloting activities to take place, but also to create 
demonstrations for dissemination purposes. In addition to the real road and simulation pilots, also three 
VR demos for HMI concepts were developed, that were also used to create training content. 

Table 29 Demonstrations developed in Drive2theFuture 

Demonstration description Addressed user group 

RO-1: AV-shuttle drive on Oslo route(s) with eHMI concept (video from life 
demonstration) 

VRUs, car drivers 

RO-2: VR demo to interact with AVs in VR (life demo and training) Pedestrians 

RO-3B: Driver reactions in obstacle avoidance (pictures from test track study 
and videos) 

Drivers 

RO-4: Drive reactions and understanding of HMI when driving in automated 
car on real road (video from real life demonstration in Poland 

Drivers, passengers 

RO-5: AV-shuttle on road in Vienna (video from real life demonstration) Driver, passenger, 
authorities 

RO-6: Local motor shuttles for hospital patients and visitors in Gent (slide 
show and video from user study) 

Passengers 

RO-7: Training programme on future CCAM technologies (slideshow, videos, 
practical part) 

TMC operators 

RO-8: VR-scenario of HMI concepts for an automated bus approaching a bus 
stop from both thŜ ŘǊƛǾŜǊΩǎ ŀƴŘ ǘƘŜ ǇŀǎǎŜƴƎŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜ όǾƛŘŜƻ ŦƻǊ ǘǊŀƛƴƛƴƎ 
purposes) 

Driver, passenger 

RA1: Train driver thinking aloud for specific operations (video for training 
purposes) 

Train drivers, train 
dispatchers 

RA2: HMI concept for remote driving of trains (slideshow and description Train drivers, train 
signalers 

MA1: HMI concept for maritime autonomous applications (slideshow and 
description) 

Maritime operators 

AV-1: IaL ŎƻƴŎŜǇǘ ŦƻǊ ŘǊƻƴŜΩǎ Ǉƛƭƻǘǎ ŀƴŘ ƻǇŜǊŀǘƻǊǎ όǎƭƛŘŜǎƘƻǿ ŀƴŘ 
description) 

Drone pilots and 
operators 

VR HMI demo 1: Driving an automated car on the highway with a new HMI 
concept (video and VR demo) 

Drivers, passenger 

VR HMI demo 2: Riding in a driverless shuttle bus with a passenger HMI (video 
and VR demo) 

Passengers 

VR HMI demo 3: HMI for basic drone operations (video and VR demo) Drone pilots 

 



 

D9.5: Project Final Report-including the meetings outcomes of the 

Drive2theFuture Advisory Board 

October 2022 87 
 

    

Figure 30: Examples of Drive2theFuture Demonstrators 

12.3. PilotsΩ implementation 

12.3.1. Simulator pilots 

The aim of the simulator pilots was the evaluation of different HMI solutions for communicating internally 
with the driver/operator or externally with other road users interacting with an automated vehicle. 

Four simulator pilots were realised in phases II & III: 

¶ VR/VR co-simulation of automated docking at bus stops 

¶ PTW simulator for traffic jam riding in mixed traffic 

¶ Rail simulator tool for education of train dispatchers and train drivers 

¶ Remote recovery of an automated train after a disruption. 

In total 74 participants were involved in the simulator pilots, including: 

¶ Bus drivers 

¶ Bus passengers 

¶ PTW riders 

¶ Train drivers 

¶ Train dispatchers 

¶ Railway operation students 

The detailed and analysed results of the four simulator pilots are included in D5.2. 

A general conclusion from all four pilots was that simulators were found useful to evaluate HMI solutions 
for AVs and to study interactions between AVs and other road users 
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Figure 31: Impressions from the Simulator pilots 

12.3.2. Test track and real-world pilots 

The aim of the test track and real-world pilots within Drive2theFuture has been the benchmarking of 
existing AV principles and HMI, the iterative testing of relevant principles and their demonstration.  

10 pilots were implemented in this framework, performing tests in phase I and phase II. These took place 
in real-life environments, test tracks, and digital twins, involving a wide range of vehicles and transport 
modes: 

¶ Automated shuttles, 

¶  drones,  

¶ workboats,  

¶ automated passenger cars,  

¶ traffic management centre,  

¶ WoZ vehicle 

and hundreds of participants in 8 different countries. 

The detailed and analysed results of the test track and real-world pilots are included in D5.2. 
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Figure 32: Impressions from Drive2theFuture test track and real-world pilots 

 

12.3.3. Demonstration and Training pilots 

The aim of the demonstration and training pilots was to demonstrated the project findings in a wide 
audience, while providing training and iteratively testing the training tools developed within the project. 

All project pilot sites performed demonstration and training pilots during the phase III of piloting activities, 
with the participation of hundreds of citizens and stakeholders. 

The detailed and analysed results of the demonstration and training pilots are included in D5.2. 

Some key conclusions include: 

¶ HMI training systems were found simple, intuitive, increase the safety and confidence 

¶ Acceptance of HMIs is high 

¶ AV passengers/drivers/operators recognise the need for training, especially to what regards 
learning how to react in case of a problem/ 

¶ Learning sessions about AV interaction increase the sense of security and confidence 
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Figure 33: Impressions of the Drive2theFuture Demonstration and Training Pilots 

12.3.4. Demos at events 

Apart from the demonstrations performed within the framework of the project pilots, further activities to 
broaden the visibility of the project demonstrators were planned within the A5.7 Demos at events. This 
concept includes selected demos of the HMI and training products to be demonstrated in a variety of 
instances, e.g. project workshops, concertation actions and Conferences, mainly during the final year of the 
project when they would have been finalised. The aim is to broadly demonstrate the findings of the project, 
while gaining input and capturing reactions of key representatives from the research and industry 
community, as well as major practitioners in the area.  

To perform this task, an initial selection of related events (apart from the project own events) was 
performed even at the proposal stage, with the plan to regularly update and enrich it. However, the starting 
month of this Activity coincided with the beginning of the COVID-19 crisis and the repeated quarantines 
which have, for a long time, cancelled any type of physical event where demonstrations could be planned 
ŦƻǊΦ aƻǊŜƻǾŜǊΣ ŘǳŜ ǘƻ ǘƘŜ ǊŜǎǘǊƛŎǘƛƻƴǎ ŀǇǇƭƛŜŘΣ ǘƘŜ ǇƛƭƻǘǎΩ ǊŜŀƭƛȊŀǘƛƻƴ ǿŀǎ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ ǎŜǊƛƻǳǎƭȅ ŘŜƭŀȅŜŘ 
which, in turn, delayed the finalization of the demonstrators.  

To overcome this barrier, it was decided to prepare videos of the demonstrators (coming from WP3 and 
WP4, as well as WP5) and of pilot activities, so that they could be used in online events, while, later on 
when physical events would again be possible, actual demonstrations would be organized. Participation to 
physical events was again possible towards the end of the project.  

Some examples of the events where demos were performed (full list included in D5.2): 

¶ LƴǘŜǊƴŀǘƛƻƴŀƭ {ȅƳǇƻǎƛǳƳ ƻƴ ǇŀǊǘƛŀƭƭȅ ŀƴŘ ƘƛƎƘƭȅ ŀǳǘƻƳŀǘŜŘ ŘǊƛǾƛƴƎέ ƛƴ !ŀŎƘŜƴ όbƻǾŜƳōŜǊ нлмфύ 

¶ 2021 EUCAD Conference (April 2021) 

¶ Video demos presented during HUMANIST Conference (October 2021) 

¶ Demo in Virtual tour of the driving simulator: laboratory worlds as a 360° experience in FhG 
premises (December 2021) 

¶ Go Mobility Expo in Irun, Spain (April 2022) 

¶ Connecting Europe Days in Lyon, France (June 2022) 

¶ 6th Conference on Sustainable Urban Mobility in Skiathos, Greece (August 2022) 
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Figure 34: Impressions from Drive2theFuture Demos at Events 

12.4. tƛƭƻǘǎΩ results consolidation 

Upon the realisation of the 12 Drive2theFuture pilots, carried out within the framework of each of the three 
phases in which the project piloting activities were structured, consolidation of their results was conducted. 
This analysis was carried out from 3 different perspectives: 

1. Analysis of the efficiency, safety and environmental impact of the inclusion of autonomous vehicles 

in the means of transport. For this purpose, the pilots carried out within the framework of Phase I 

of the project have been analysed.   

2. Study of different HMI models from the perspective of different users of autonomous vehicles, 

professional or non-professional. This study has been carried out based on the pilots executed 

during phase II of the project.   
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3. Evaluation of the training programmes in which users of autonomous vehicles participate, which 

have been implemented during phase III of the project. 

Overall, over 2400 actual users participated and provided feedback during the Drive2theFuture pilots.  

The detailed consolidation results, as derive from the Drive2theFuture pilots, are included in D5.2. Some 

key findings that could be highlighted per piloting phase include: 

Phase I: 

¶ The perception of users was that their interaction with the AVs was safe, with no noteworthy 
incidents. This sense of security may also be due to the fact that the behavior of AVs is conservative. 

¶ If the user is the driver, the perception in terms of safety and interaction is good or very good, 
although this perception may occur because the tests are performed in a controlled environment 
and with the supervision of an instructor 

¶ In the rail, marine and aviation sectors, users are more used to this technology, so their safety levels 
have not been improved after the pilots. 

¶  Regarding efficiency, users do not see a clear difference between AV and not AV performance in 
terms of environmental impact.  

Phase II: 

¶ The presence of a physical person in the AV also provides security adding that it is useful to identify 
the autonomous vehicle  

¶ The HMIs analysed are generally easy to use, understandable, and provide information that makes 
users feel secure 

¶ Both external and internal HMIs must take into account the very different types of users with whom 
the AV may interact: different ages, different levels of technology knowledge, etc.  

Phase III: 

¶ Learning sessions about how the interaction with the AV is or how it is handled (in the case of 

operators or drivers), increases their sense of security and their confidence in these transport 

systems. satisfaction is general in all the pilots 

¶ Training is necessary, both for users who will make use of AV-based transports (to help them to 

understand the meaning of the HMIs at the AV and the actions carried out by the AV) and for users 

who may be drivers, operators or controllers of AVs 

¶ Different types of training have proven to be effective: online or VR/AV based, but always aiming 

at personal training guided by professionals. .  
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13. Impact assessment 

Corresponding WP WP1:  
Corresponding Deliverables D6.1: Impact Assessment Framework 

D6.2: Business models and best practices of correlation of automation to 
MaaS 
D6.3: Impact Assessment of Project results 
D6.4: ESoP on HMI for AVs 

Objectives ¶ Define a relevant impact assessment framework suitable to appraise 
the concepts and solutions of Drive2TheFuture. 

¶ Understand the different priorities of stakeholders concerning the 
identified and quantified KPIs. 

¶ Assess the impacts of the proposed solutions on safety, 
driver/traveller behaviour, workforce employability and raising 
acceptance (frƻƳ ǘƘŜ άŘǊƛǾŜǊǎέΣ ǘƘŜ ƻǇŜǊŀǘƻǊǎκǎǘŀƪŜƘƻƭŘŜǊǎΩ ŀƴŘ ǘƘŜ 
ƎŜƴŜǊŀƭ ǇǳōƭƛŎΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿύΦ 

¶ Investigate the application and future prospects of the correlation 
between automation and MaaS, for both passenger and freight 
transport. 

¶ Propose an extension of European Statement of Principles (ESoP) on 
HMI of AVs. 

 

Main achievements: 

¶ An extensive literature review focussed on automation assessment in different transport modes 
provided a broad picture of the possible KPIs and assessment methods related to the impacts of 
automated transport on several impact areas. 

¶ A Multi-Actor Multi-Criteria Analysis method was used to understand which impact areas are 
important for stakeholders to evaluate the different AV scenarios. Furthermore, the stakeholders 
prioritized the KPIs per impact area. The results show that stakeholders are overall positive towards 
autonomous scenarios and often prefer these scenarios over the business as usual. Furthermore, a 
clear preference goes out to shared autonomous solutions for passenger mobility. The insights can 
be applied to evaluate the Drive2theFuture pilots on a future scenario level. 

¶ !ƴ ƛƳǇŀŎǘ ŀǎǎŜǎǎƳŜƴǘ ŦǊŀƳŜǿƻǊƪ ƛǎ ǇǊƻǇƻǎŜŘ ǿƘŜǊŜ ōƻǘƘ ǎǳōƧŜŎǘƛǾŜ όǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜύ 
as well as objective (i.e. KPIs) measurements are taken into account. 

¶ Business schemes and key incentives of combined automation with MaaS have been identified and 
studied.  

¶ Impact assessment of the solutions developed and tested by the project, categorised according to 
the 12 Use Cases defined in WP1. The assessment considers the 12 pilots in terms of automation 
applications in four different transport modes, different transport scenarios and different user 
ƎǊƻǳǇǎ ƛƴǾƻƭǾŜŘΦ ¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ŎƻƴǎƛŘŜǊǎ ōƻǘƘ ǎǳōƧŜŎǘƛǾŜ όǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜύ ŀǎ ǿŜƭƭ ŀǎ 
objective (quantitative assessments based on KPIs) measurements. Based on the main results from 
the impact assessment, a general improvement in user acceptance for automation thanks to 
training and HMI solutions was observed in the four modes of transport. 

¶ ! ƭƛǎǘ ƻŦ άaȅǘƘǎ ŀƴŘ CŀŎǘǎ ŀōƻǳǘ !± ǇŜǊŦƻǊƳŀƴŎŜέ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ōŀǎŜŘ ƻƴ ŀ ŎǊƻǎǎ-examination of 
the a priori expectations to the actual findings within A6.4. The Myths and Facts are included in 
D6.3 and summarise the findings in a compendium of expected and unexpected statements 
regarding AV operation. 
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¶ An update of the European Statements of Principles (ESoP) published in 2006 taking into account 
Automation needs. These principles are included in D6.4 and summarise essential safety aspects to 
be considered for the human-machine interface for in-vehicle information and communication 
systems. The ESoP update was presented during the end-of-project workshop held in Barcelona on 
27 October. A brochure of this update was produced for external endorsement and acceptance by 
relevant organisations. 

13.1. Impact assessment framework 

With the aim to define the impact assessment framework of the project, the following actions have been 
realised:  

¶ A comprehensive review of existing transport automation impact assessment reports/studies has 
been undertaken to ensure that the approach used by the project embraces the most successful 
methods that are used in recent research approaches on the expected areas of impact (safety, 
security, environment, traffic efficiency, acceptance, etc.) of Automated Vehicles (AVs). More than 
20 studies have been selected and have been analysed, according to the predefined template 
aiming to enrich the list of the already available KPIs, identifying relevant measurement methods 
and identifying difficulties in generalising the pilot results and ways to confront them. The 
information from 20 coded studies have been collected and coded in a dataset for analysis 
purposes. After the first 20 selected sources, additional studies on maritime and rail sectors have 
been identified both by CTL and by other project partners expert in those fields. Studies have been 
reviewed and coded according to the predefined template aiming to enrich the list of the already 
available KPIs.  

¶ A preliminary list of KPIs based on the literature results was prepared  

¶ A systematic analysis of each pilot to identify the potential impacts of the project solutions has 
been undertaken considering the nine basic impact mechanisms formulated in the Trilateral Impact 
Assessment Framework for Automation in Road Transportation [15] and the areas of impact of the 
project. 

¶ Starting from the definition of the Use Cases provided in D1.1, Use Cases, pilots and impact 
mechanisms have been paired and the variables affecting the impact mechanisms are identified. 
Lastly, one or more potential KPIs for quantitative analyses are linked to each mapped impact 
mechanism in each Use Case. 

 

Figure 35: Impact assessment framework 
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Table 30: Example of UC1 ς Safety KPIs mapping 

KPI code KPI Unit of measure Measurement 
tool 

Related pilots 

KPI.5 Rate of accidents caused by 
human errors 

nr./100,000km Direct 
observation 

RO2, RO5 

KPI.6 Rate of accidents caused by 
machine errors 

nr./100,000km Direct 
observation 

RO1, RO2, RO5, 
RO6, RO7 

KPI.7 Number of single-vehicle & 
multi-vehicle accidents 

nr./100,000km Direct 
observation 

RO1, RO2 

KPI.8 Number of persons killed, 
seriously injured, slightly 
injured per 100 accidents 

nr./100 accidents Direct 
observation 

RO2 

KPI.9 Number of involved vulnerable 
road users (pedestrians, 
cyclists, elderly, children) in 
accidents 

nr./100 accidents Direct 
observation 

RO1, RO2 

KPI.21 ¦ǎŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǎŜŎǳǊƛǘȅ 
levels while riding the vehicle 
(without operators on board)  

Index Questionnaire RO1, RO4, RO6, 
RO8 

KPI.37 Frequency of emergency stops nr./100km  Direct 
observation 

RO4, RO6 

KPI.38 Frequency of conflicts. Number 
of traffic conflicts that could 
lead to an accident, where TTC 
between 2 vehicles is less than 
2 seconds. 

nr./100km  Direct 
observation 

RO2 

- Mean speed of the vehicle km/h Direct 
observation 

RO1, RO6 

- Standard deviation of vehicle 
speed 

Km/h Direct 
observation 

RO1 

- Take over time seconds Direct 
observation 

RO3A, RO4, RO5 

 

13.2. KPIs extraction, quantification and MCA prioritisation per 
ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƎǊƻǳǇ 

A set of KPIs was identified according to the pilot expected impacts. Relevant KPIs per assessment category 
were specified and quantified by project partners as well as external stakeholders. Out of an exhaustive KPI 
list, the project partners indicated the most relevant KPIs for each impact area. These were prioritised 
during an interactive session in the 1st Drive2theFuture Workshop. 

This set was next evaluated by external stakeholders in interactive workshops. To determine the 
stakeholders for mobility and logistic solutions, a literature study was carried out. As such the different 
stakeholder groups were defined. Also, the future automation scenarios for both mobility and logistics were 
defined based on academic literature and matched with the relevant pilot sites. Next, the interactive 
stakeholder workshops were organised. In total 4 European stakeholder workshop were organised, in 
cooperation and with the contribution of local partners and relevant reports were produced. 
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Figure 36 Example of prioritization results for safety KPIs 

The final list of pilot-based KPIs is shown in the following Table: 

Table 31:Pilot based KPIs for the Impact Assessment of the project solutions 

Impact area KPI Expected impact 
User 
acceptance 

User acceptance rating on UAS scale Enhance AV user and VRUs acceptance 
thanks to Pilots 

User 
acceptance 

±ŜƘƛŎƭŜ ƻǇŜǊŀǘƻǊǎΩ ŀŎŎŜǇǘŀƴŎŜ ƻƴ ¦!{ ǎŎŀƭŜ Enhance AV vehicle operators' 
acceptance thanks to Pilots 

User 
acceptance 

Frequency of conflicts between automated 
vehicles and other traffic participants 

Enhance AV user acceptance thanks to 
reduction of conflicts between AVs and 
other users 

User 
acceptance 

Comparative WTH/WTP before/after the 
pilots 

Enhance AV WTH/WTP thanks to 
improved HMI, training or other project 
enabled interventions 

User 
acceptance 

User experience (user experience refers to a 
persuasive, affective, trusted and 
personalized HMI) 

Enhance AV user experience 

User 
acceptance 

Comfort and stress levels of users  Enhance comfort of users 

User 
acceptance 

Assessment of feeling of safety Increase perceived safety 

User 
acceptance 

Level of trust before and after the trial Increase trust in the system 

User 
acceptance 

Usability level Increase usability of the system 
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Impact area KPI Expected impact 
 Number of accidents caused by AVs Reduce overall road accidents caused by 

AVs as opposed by conventional vehicles 

Safety Number of accidents caused by machine 
errors 

Reduce the current vehicle malfunction 
errors 

Safety Number of single-vehicle & multi-vehicle 
accidents caused by AVs 

Reduce single and multi-vehicle road 
accidents caused by AVs as opposed by 
conventional vehicles 

Safety Severity of road accidents Same or reduced probability of injury in 
case of accident 

Safety Number of involved vulnerable road users 
(pedestrians, cyclists, elderly, children) in 
accidents 

Same or enhanced VRUs safety thanks to 
AVs and project solutions 

Safety Frequency of emergency stops Reduced probability of emergency stops 

Safety Frequency of traffic conflicts that could lead 
to an accident 

Reduced probability of traffic conflicts 

Security User's perception of security levels while 
riding the vehicle (without operators on 
board) 

User's perception of security levels while 
riding the vehicle (without operators on 
board)  

Security ¦ǎŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǇǊƛǾŀŎȅ ƭŜǾŜƭǎ ǿƘƛƭŜ 
riding the vehicle 

Increased perceived data privacy 
protection 

Socio-
economic 

User opinion/rating of AVs tƛƭƻǘǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŦƭǳŜƴŎŜ ǳǎŜǊǎΩ 
view of automated functions  

Socio-
economic 

Overall acceptance rating before/after the 
trial 

Increased acceptance will affect 
transport mode selection and collective 
transport use 

Socio-
economic 

Overall acceptance rating from young, 
elderly and mobility restricted people 

Increased acceptance will affect the 
demand of AVs from elderly and mobility 
restricted people 

Socio-
economic 

Consumer willingness to have and to pay for 
autonomous vehicles 

Enhance User willingness to have/pay for 
AVs 

Traffic 
efficiency 

  Decreased number of vehicles thanks to 
AVs in combination with MaaS. 

Traffic 
efficiency 

Number of users per vehicle (AVs + MaaS) Increased number of users per vehicle 
thanks to AVs in combination with MaaS. 

Traffic 
efficiency 

PT reliability Increased PT reliability thanks to AVs in 
combination with MaaS and perceived 
PT reliability thanks to improved 
acceptance 

Traffic 
efficiency 

Average passenger-km travelled per day  Increased passenger-km travelled 

Traffic 
efficiency 

Average number of passenger trips per day  Increased passengers trips per day 

Traffic 
efficiency 

Average speed before/after the trial increased commercial speed 

Environment Greenhouse gas (GHG) emissions (in kt) 
within the measurement period 

CO2 and NOx reduction thanks to 
enhanced traffic efficiency  
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Impact area KPI Expected impact 
Environment Average daily vehicle consumption of 

energy  
Decreased energy consumption 

Market 
penetration 

Comparative WTH/WTP before/after the 
trial 

Increase market uptake thanks to 
enhanced AV WTH/WTP 

 

13.3. Correlation of automation to MaaS 

Within the objective to investigate the application and future prospects of the correlation between 
automation and MaaS, for both passenger and freight transport, work has been focussed on establishing 
relevant business schemes of combined automation with Mobility as a Service (MaaS) to leverage the 
adoption of such tendencies. In such a way, while MaaS expects to cause a shift between car ownership to 
vehicle rent models through on-demand mobility services, AVs advancements in safety, efficiency, and 
congestion make a worthwhile contribution to the future of transport.  

Relevant activities included: 

¶ Definition of the methodological process towards the final business schemes.  

¶ Establishment of commercial and/or professional procedures. Review of best practices integrating 
ǇǊƻƧŜŎǘǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΣ ǎǘŀƪŜƘƻƭŘŜǊǎ ƛƴǾƻƭǾŜŘΣ ǇƛƭƻǘΩǎ ƭƻŎŀǘƛƻƴΣ ŦƭŜŜǘ ŀƴŘ ŎƻǊǊŜƭŀǘŜŘ 
developments. 

¶ The development of main business model schemes & rules, based in part on the collected 
information of the best practices, and including considerations and experiences from a workshop 
performed with partners of SocialCar and MyCorridor projects.  This has resulted in a wide and 
deep understanding about the rules that can govern the correlation between automation and MaaS 
that are included into the document. 

¶ Specification of key incentives in relation to automation and MaaS  

¶ Analysis of business aspects that involve automation and MaaS, considering three schemes. Based 
on the product, on the service and on the functions. The first one considering the value of the 
product content, focused on the selling of pure products (e.g., AVs, aftermarket devices, etc.). The 
next one, which introduces value considering services content (e.g., transport of persons, MaaS 
services, Mobility services, V2X services) and services provided to persons (e.g., transport of goods, 
ŜǘŎΦύΦ CƛƴŀƭƭȅΣ ǘƘŜ ǾŀƭǳŜ ƎŀǾŜ ǘƻ ǘƘŜ ǳǎŀƎŜ ƻŦ ŀ ǇǊƻŘǳŎǘ ƻǊ ǎŜǊǾƛŎŜΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ άtǊƻŘǳŎǘ-Service 
{ȅǎǘŜƳǎ όt{{ύέ όŜΦƎΦΣ /ŀǊ {ƘŀǊƛƴƎύ 

¶ Analysis of Phase III road pilots outcomes considering the impact of automation and MaaS on the 
ǳǎŜǊΩǎ ŀŎŎŜǇǘŀƴŎŜ   

From the work performed, some very interesting results and considerations were concluded. Indicatively: 

¶ The classification of cities based on the existing transportation modes creates a framework about the 
systems required to a successful MaaS adoption; Even if the concept of MaaS as per se is not 
understood, evidence suggest that transport service providers are integrating different transportation 
modes with a payment option on a single app. (e.g., Cicero (Italy)) 

¶ The correlation of MaaS and AVs is function of the specific user needs, and external situations (i.e., rain, 
sun, hurry, emergencies, etc.) 

¶ The lack of maturity as well as the insufficient accessibility to MaaS applications (e.g., credit card, 
smartphone ownership) reduces the changes of adoption of automation and MaaS technologies. 
wŜǎƛŘŜƴǘǎ ƻŦ ǊŜƳƻǘŜ όǊǳǊŀƭύ ŀǊŜŀǎ ŀǊŜ ƪƴƻǿƴ ŀǎ άǾǳƭƴŜǊŀōƭŜ ǘƻ Ƴƻōƛƭƛǘȅ ŜȄŎƭǳǎƛƻƴέ ǳǎŜǊǎΦ    

¶ Car manufacturers expect to leverage MaaS platforms to support and accelerate the development and 
deployment of automated driving technology. Real trials are employed to analyse technological 
improvement, for example during the Tokyo Olympic Games 2021 a fully autonomous battery-electric 
vehicle was adapted with large doors and electric ramps to allow groups of athletes to board quickly as 
well as initiatives to provide MaaS in dense urban environments.  
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¶ Regulatory norms to promote fair competition are necessary to promote the coexistence of 
experienced MaaS companies and automakers looking to add MaaS features 

¶ Digital information (e.g., Maps, guidance, lane advice, etc.) and features (e.g., blind spot, land departure 
warnings, adaptive cruise control, etc.) enabled on AVs as well as MaaS app with booking, route 
information and payment can potentially overwhelm end users. 

 
This work is presented in detail in D6.2. 

13.4. Comparison to a priori expectations 

Following the identification of initial open research issues and hypotheses, as specified in A1.4 (D1.1), along 
with the implementation of the Drive2theFuture pilot activities, a cross-examination of the a priori 
expectations to the actual findings is performed within A6.4. This is realised in a step-by-step approach.  

{ǘŀǊǘƛƴƎ ǿƛǘƘ ǘƘŜ ƭƛǎǘ ƻŦ ²tм ƘȅǇƻǘƘŜǎŜǎΣ ǘƘŜ ǇƛƭƻǘǎΩ ǊŜǇƻǊǘǎ ǿŜǊŜ ŀƴŀƭȅǎŜŘ ƛƴ ƻrder to verify whether each 
of the hypotheses have been examined, verified or not within the respective pilot. 

The next step was to analyse the results of the table and provide explanation for the findings vs the initial 
expectation/hypothesis. To do this, apart from project partners, a group of external experts were also 
consulted. This consultation was performed in terms of presenting the findings and justification, while 
asking them whether they agree, have an alternative or complementary explanation, or disagree with this 
result. They were also asked to add (if any) additional open issues. 

CƛƴŀƭƭȅΣ ŎƻƴŎƭǳŘƛƴƎ ŦǊƻƳ ǘƘŜ ŀōƻǾŜΣ ŀ ƭƛǎǘ ƻŦ άaȅǘƘǎ ŀƴŘ CŀŎǘǎ ŀōƻǳǘ !± ǇŜǊŦƻǊƳŀƴŎŜέ ǿŀǎ ŘŜǾŜƭƻǇŜŘΣ 
summarizing the findings in a compendium of expected and unexpected statements regarding AV 
operation. 

Table 32: Myths and Facts per mode 

Mode Myths & Facts 

ROAD 
 

¶ Acceptance, trust and willingness to use significantly raise upon hands-on experience. 
The increase of trust and acceptance is considerably higher for non- experts after 
training and experience. 

¶ AVs use, most notably in public transport, implies improvement in terms of 
coordination of traffic flows, efficiency through the reduction of travel times and 
congestion as well as mobility addresǎƛƴƎ ǳǎŜǊǎΩ ƴŜŜŘǎΦ ! ǉǳŜǎǘƛƻƴŀōƭŜ ŦŜŀǘǳǊŜ ƛǎ ǘƘŜƛǊ 
movement in low speed. This is positive in terms of facilitating the anticipation of the 
intention of the vehicle by other road users, however at the same time it becomes 
frustrating, resulting in excess overtaking by other drivers, which might have negative 
safety implications. 

¶ Most passengers and other road users feel safe in a traffic situation with autonomous 
vehicles, or at least as safe as in a regular traffic situation. 

¶ Advanced training, i.e. including information about human factors impact of 
automation and capabilities/limitations of the systems, results in lower trust levels in 
ŀǳǘƻƳŀǘƛƻƴΣ ŀǎ ƛǘ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ŘǊƛǾŜǊΩǎ ǇǊǳŘŜƴŎŜ ōȅ ƳŜŀƴǎΣ ŜΦƎΦ ƻŦ ƛƴŎǊŜŀǎŜŘ 
monitoring of the roadway. 

RAIL 
 

¶ Higher acceptance levels upon training were achieved for drivers in comparison to 
dispatchers, showing a more comprehensive view of technology, while indicating the 
need for more targeted interventions for dispatchers. 

¶ Upon training, safety perception in terms of both subjective and objective situation 
awareness was significantly increased. 
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Mode Myths & Facts 

MARITIME 
 

¶ Training has not affected the trust in the system as much as its acceptance and 
willingness to use it, mainly due to concerns on cybersecurity. 

AIR 
 

¶ Drones are more accepted when their interaction with individuals is limited or absent. 
IƻǿŜǾŜǊΣ ǊŜǎǳƭǘǎ ƻƴ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘ ŘǊƻƴŜǎ ŘƻƴΩǘ ǎŜŜƳ ǘƻ ǎǳǇǇƻǊǘ ǘƘƛǎ ƘȅǇƻǘƘŜǎƛǎΣ 
with concerns over privacy, security and safety reported as non-particularly severe. 

¶ Even users that were already well aware of risk assessment methodology and system 
features, declared that upon training new knowledge was acquired. 

The detailed analysis can be found in D6.3. 

13.5. Impact assessment based on Pilots 

5ŜǘŀƛƭŜŘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǇƛƭƻǘǎΩ ǊŜǎǳƭǘǎ ǿŀǎ ǇŜrformed, to assess the impact of the solutions developed by 
the Drive2TheFuture project on improve the acceptance of self-driving vehicles in four transport modes: 
road, rail, maritime and air transport.  

The methodology was adapted to the different specificities existing at pilot level for each solution in terms 
of data collection and availability, evaluation performed (before-after or only after), impact area. The 
approach includes an initial phase of framing and a quantitative assessment of the impact of project 
solutions and a second phase that includes a more qualitative assessment based on the findings of the first 
phase with the involvement of pilot leaders. 

Initial impact hypotheses were developed based on the initial aims of the project and the expected impacts 
defined in the impact assessment framework. Hypotheses are evaluated based on one or more evaluation 
criteria defined within each. These criteria aim to identify data from the result consolidation of each pilot, 
together with supporting references that provide background evidence on the impact. At the end of the 
evaluation of each hypothesis evaluation criterion, the hypothesis is reviewed, concluding whether the 
hypothesis is supported, partially supported, or not supported by the available data. 

Qualitative evaluation is used to provide an overall assessment at the impact area level of the tested 
solution(s), combining what emerges from the quantitative evaluation of the pilot with feedback from a 
pilot expert(s), and providing an indication of the depth of the impact. An overall evaluation at the UC level 
is conducted to provide a summary of the results from the impact hypotheses assessment at the pilot level 
and to appraise the potential size of the impact of the UC in Europe.  

Lastly, the results of the pilot level assessments are combined with the results from stakeholder evaluation 
workshops. First all pilot assessments are aggregated on scenario level for each impact area. If the impact 
area was found to have a neutral impact for all scenarios, it is not further discussed. For the impact areas 
safety, traffic efficiency and user acceptance, and environment, some effects have been assessed at pilot 
level. 

All the Use Cases had one or more impacts on acceptance and generally provided positive evidence, though 
partially supported, increasing user acceptance due to the solutions that had been proposed. The 
qualitative assessments from the pilot leaders gave in most of the cases at least substantial benefits in 
acceptance improvement due to the solution. There is no significant difference between the transport 
modes on which receives greater benefits as a result of their corresponding solutions. 
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Figure 37: Overview of impact on user acceptance (green: positive, black: neutral) 

Some key considerations for the remaining impact areas are summarized in the following: 

¶ Impact on safety 
o The qualitative assessments from the pilot leaders gave in several cases substantial benefits 

in safety improvement with Drive2theFuture solutions.  

¶ Impact on Security 
o Positive impact on security was reported in UC3 (eHMI) for road transport. 

¶ Socio-economic impact and market penetration 
o UC1 (road training) and UC3 (eHMI) had positive impacts with Drive2theFuture solutions. 

¶ Impact Traffic Efficiency 
o Positive impact on Road and Maritime transport modes with Drive2theFuture solutions. 

¶ Impact on Environment 
o UC1 (road training) and UC2 (operator HMI) had positive impact with Drive2theFuture 

solutions. 

The detailed impact assessment analysis is included in D6.3. 

13.6. Towards an ESoP extension to automation 

The first version of the European Statements of Principles (ESoP) was published in 1999 and updated in 
2006. These principles summarise essential safety aspects to be considered for the human-machine 
interface for in-vehicle information and communication systems. They promote the introduction of well-
designed systems into the market.  

However, as the user experience from automated transport is a key factor of user acceptance and is even 
connected to the safety of operation, relevant AV HMI strategies need to be carefully developed, still 
ŀƭƭƻǿƛƴƎ ŦƻǊ ǘƘŜ άŦŜŜƭ ŀƴŘ ǘƻǳŎƘέ ƻŦ ƛƴŘƛǾƛŘǳŀƭ h9aǎ ŀƴŘ ¢ƛŜǊм ǎǳǇǇƭƛŜǊǎΦ aƻǊŜƻǾŜǊΣ ǿƛǘƘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ 
of AVs levels 3 and 4 (SAE levels of automation), it appears that the current ESoP needs an update in order 
to be adapted to new technologies, especially as HMI necessary in the frame of control transition from 
autonomous driving to manual driving (level 3) and fully autonomous driving are not taken into account the 
ESoP current version.  
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In this framework, upon analysing the existing ESoP, relevant analysis of the results of Drive2theFuture 
regarding HMI development and testing was conducted, along with results of related projects, such as 
Autoconduct & SUaAVe. 

The result of this work is the issuing of 28 recommendation topics for ESoP update on transition phase from 
autonomous to manual driving and 9 recommendation topics for ESoP update for autonomous driving. 

 

Figure 38: Example ESoP recommendation for transition phase from autonomous to manual driving (L3) 

 

 

Figure 39: Example ESoP recommendation for autonomous driving (L4) 

The full list of recommendations on ESoP adaptation can be found in D6.4. 
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14. Ethical, safety and legal considerations 

Corresponding WP WP1:  
Corresponding Deliverables D7.1: Ethical, sociocultural, gender, safety, security and legal issues 

Objectives Investigate ethical, security and legal issues through a comparative 
assessment of vehicle vs. human decisions in different scenarios. 

 

Main achievements: 

¶ Overview of significant literature references in the field of societal, safety, security, legal and 
regulatory aspects of the future adoption of AVs  

¶ Identification of the (most) important experts related to the topics of the ethical, sociocultural and 
gender issues; the safety and security issues and the legal and user acceptance issues and perform 
interviews with them.  

¶ Panel discussions on ethical, security and legal issues 

¶ Specification of ethical, security and legal issues related to user acceptance of AV 

14.1. Ethical, sociocultural and gender issues 

Regarding gender, socio-cultural and ethical issues, key findings (based on the literature review, online 
survey and panel discussions) can be summarized as follows: 

¶ Transport is an area influenced by a set of gender inequalities, such as gaps in access to transport 
infrastructure and services, segregation within the transport labour market, weak representation 
of women in the decision-making process in the transport sector or gender-based violence in 
transport. 

¶ Men are more likely than women to respond positively to the proposed use of autonomous cars, 
most women reporting that they probably do not want to use driverless vehicles, even reporting 
that they would feel uncomfortable to share the road with driverless passenger vehicles.  

¶ Women have greater doubts about the safety of autonomous vehicles, saying that they have doubts 
about the effect of autonomous vehicles wide spreading on the number of injured and killed 
people. 

¶ Women and girls having to face endemic levels of harassment in public transport in their everyday 
trips they therefore have to modify their travel patterns to avoid danger meaning that men and 
women have different mobility realities. 

¶ Women have poorer and more complex mobility than men, most of them having to plan trip 
chaining. 

¶ !±ǎΩ ŘŜǎƛƎƴ ǎƘƻǳƭŘ ŎƻƴǎƛŘŜǊ ǘǊŀǾŜƭ ǘƛƳŜ ŀƴŘ ǘǊƛǇ-chaining by including features to save time to the 
destination, facilitate trip-chaining, and offer driving options that could improve travel time, but 
also show that they are safe, as women are more reluctant to use AVs. 

¶ The gender dimension should be integrated in all phases of the policy cycle. It is therefore 
recommended that information is gathered on the situation of women and men in a particular area, 
with appropriate analysis of budgets from a gender perspective. 

¶ In economic terms, it is expected that Cooperative, Connected and Automated Mobility provides 
profitable opportunities for sectors like automotive, electronics and software, telecommunication, 
data services, digital media and freight transport whereas sectors like insurance and maintenance 
and repair are identified as businesses that might suffer important decreases in revenues in the 
future 

¶ At a societal level, a Cooperative, Connected and Automated Mobility could bring important 
ǇǊƻŘǳŎǘƛǾƛǘȅ Ǝŀƛƴǎ όǊŜŘǳŎŜŘ Ŏƻǎǘ ƻŦ ǘǊŀǾŜƭ ǘƛƳŜΣ ƴŜǿ ǳǎŜǊǎ ƎǊƻǳǇǎΣ ƴŜǿ Ƴƻōƛƭƛǘȅ ƳƻŘŜƭǎΧύΦ 
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¶ {ƻƳŜ ƛƳǇƻǊǘŀƴǘ ŎƻƴŎŜǊƴǎ ŜȄƛǎǘΣ ǎǳŎƘ ŀǎ ǳǎŜǊǎΩ ŀŎŎŜǇǘŀƴŎŜΣ ŜǘƘƛŎǎΣ ǎƻŎƛŀƭ ƛƴŎƭǳǎƛƻƴΣ ƻǊ ƛƳǇact on 
labour market. 

¶ Data protection is a key issue as AVs generate lots of data that must be treated, stored, protected. 
All data treatment should be GDPR-friendly in European countries. 

¶ Moral dilemmas mainly concern road AVs facing situations where the ǾŜƘƛŎƭŜ Ƙŀǎ ǘƻ άŎƘƻƻǎŜέ ŀ 
behaviour that could lead to a critical situation, whatever will be decided by the AV.  

¶ In a more general view, the ethical implications of introducing AVs will not only be inherent to the 
technology itself, but mainly will depend on social choices and decisions of law and policy makers. 

¶ If AVs should become the main vehicles on roads, different rules for different countries will need 
to apply, considering moral and ethical complexities in design engineering. 

14.2. Safety and security issues 

Regarding safety and security issues, the most appealing findings (based on the literature reviews of 40 
most recent scientific articles, online surveys of 60 experts and 2 panel discussions) are: 

¶ Many believe that AVs have the capability to mitigate human errors and thus reduce the accident 
numbers by ca 90 %.  However, any deployment of AVs into regular traffic can also introduce new 
risks into the transport system. Therefore, the accident reduction by AVs (especially during a 
transition period) might not be as high as expected by many people.  

¶ The largest publicly available source of accident data is available from California Department of 
Motor Vehicles (DMV). Many researchers have been harvesting this database and publishing the 
studies on AV accidents. The transferability of these studies into European context might be limited.  

¶ The still relatively small number of km driven by AV in regular traffic limits the determination of AV 
safety performance. Using the accident data, it is currently not feasible to compare the safety 
performance of AVs with conventional cars. A meaningful comparison would require a naturalistic 
approach.  

¶ AVs are mostly tested in specific traffic environments/infrastructure. Therefore, the findings of 
accident analyses are not fully transferable to the whole infrastructure network and to various 
environmental conditions. 

¶ In the majority of so far recorded accidents involving an AV, the AV was SAE level 2 vehicle and 
often was driven manually in the moment of accident. Therefore, the validity of the findings for 
more advanced AVs is questionable. Regarding fatal accidents, there have been only several 
confirmed cases worldwide so far.  

¶ Rapid pace of technological development of AVs (i.e. sensors, software, detection) means that the 
results of recent studies might already be outdated.  

¶ As AVs are mostly deployed in developed countries, the results of current studies might be relevant 
only for those countries. 

¶ So far, there has been only a few studies from regular traffic, such as naturalistic or observational 
studies. Many studies rely on simulations, which have significant limitations (such as limited 
possibilities to include effects of severe weather conditions and infrastructure characteristics).  

¶ Very limited number of studies on most advanced AVs (SAE level 4 and 5). 

¶ Lack of research on VRU (cyclists and pedestrians) in urban areas. 

¶ A potential behavioural adaptation of other road users to AVs needs to be studied 

¶ As an alternative to accidents, applying surrogate safety measures might present a suitable 
approach to explore safety of AVs under current conditions. 

¶ Safety experts are rather sceptical regarding the expected time horizon for wider implementation 
of SAE level 4 vehicles into regular traffic.  

¶ Several respondents of the survey mentioned the challenges linked to the interaction between Avs 
and other users, particularly within the transition period of large-scale AV deployment and 
vulnerable users. 
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¶ Safety indicators can be both linked to specific technological vehicle requirements (e.g., reaction 
speed, AI alarming system and other technical standards) while a stepwise evaluation of AVs safety 
can also be considered, to support public acceptance and the safe deployment of AV. 

¶ A wide range of conditions may impact the adoption of AVs at the national level, ranging from costs, 
demand, and trust to cellular network connection availability, to legal, policy and responsibility 
aspects, making it central to provide technical guidance, legal clarifications and enable dialogue 
between stakeholders. 

¶ To ensure the prevention of cybersecurity attacks and threats, two levels of preventions can be 
identified: on the strategic level (e.g., vehicle design) as well as at the tactic level (e.g., monitoring 
of vehicle and operating procedures). 

¶ Standardisation and harmonization regarding data collection and access, security channels and 
communication between infrastructure and vehicles is seen as crucial for large-scale safe AV 
deployment.  

14.3. Legal and regulatory issues 

The legal and regulatory conditions across European countries which affects the affects the adoption of AVs 
were explored. This was done through a literature review of more than 100 sources to focus on legal and 
public acceptance issues on Unmanned Aerial Systems and the general legal concerns on the usage of UASs, 
the current regulations among EU countries analysed for more than 20 countries (Belgium, France, Poland, 
Sweden, UK, etc.). Legal and public acceptance issues on Unmanned vessels were also analysed, looking at 
current regulations among EU Member States of Italy, Greece, Portugal, Spain, France, Germany, Poland, 
Belgium, and Finland. Legal and acceptance issues of autonomous for road vehicles were also analysed, 
taking the case of Slovenia. Attention was paid to the road traffic rules, insurance of AVs, police and traffic 
information Centre, and speed limit for autonomous vehicles proposed by the lawmakers. 

¶ Regarding questions on the perceived maturity of regulation, experts reported on the existence of 
regulation in their home country. For instance, one expert stated that draft regulation would be 
available, whereas another expert opined that the AV area is only slightly regulated in his or her 
country. 

¶ 9ȄǇŜǊǘǎΩ ŀǘǘŜƴǘƛƻƴ ǿŀǎ ŀƭǎƻ ŘǊŀǿƴ ǘƻ ǿƘŀǘ ǘƘŜȅ ōŜƭƛŜǾŜ ŀǊŜ ǘƘŜ ŦƛǊǎǘ Ƴŀin legal issues. While some 
experts pointed to the issue of responsibility in general, others were more specifically referring to 
(i) civil liability for accidents; (ii) liability for defects in AVs; (iii) and criminal liability for accidents. 
Fourthly, the one solution to the issue was thought to be the definition of the responsibility of all 
parties 

¶ While some experts do not see any special legal barriers or opportunities, others mentioned that 
the advantage of AVs could be their size facilitating pilot projects. Other experts criticised the use 
of existing legal frameworks that seem to concern autonomous vehicles over which human can take 
control at any time. 

¶ The definition of the responsibility of all involved parties (such as vehicle users) was considered one 
of the main challenges related to introduction or adoption of AV, as well as a principal challenge on 
the question whether or not legal provisions regarding the AVs should be unified. 

¶ The question was raised concerning data protection as a key issue for the deployment of AVs. 
Responsibilities for storage, use, transmission of data must be legally defined and liability in case 
of data protection breach must be clear for AVs users/owners. 

¶ For Unmanned vessels, the considerable challenges with respect to the international regulatory 
framework and related insurance aspects are related to crew definition, ship registration, labour 
market, operation in foreign jurisdictions, ship seaworthiness, security and data protection. 
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15. Dissemination activities  

Corresponding WP WP1:  
Corresponding Deliverables D8.1: Dissemination material 

D8.2, D8.7, D8.8: Dissemination Plan, User Forum and events (and 
revisions) 

Objectives ¶ To disseminate key project developments to external actors and key 
stakeholders. 

¶ To implement and update an appropriate online presence (website, 
social media) and other relevant dissemination material to ensure 
continuous outreach of the project results, as well as knowledge 
transfer. 

¶ To organise project key events and demonstrations and ensure 
cooperation with the most important international forums, as well 
as liaise with related projects and initiatives. 

 

Main achievements: 

¶ Development and appropriate use of all the image of the project: logotype, basic dissemination 
materials, etc. 

¶ Project leaflet, poster, roll up, 3 Newsletters 

¶ Active presence in social media (LinkedIn, Twitter) ς over 200.000 views 

¶ Website development and maintenance ς Over 5.000 visitors 

¶ Organisation of 3 Drive2theFuture Workshops with the attendance of more the 40 participants 
each. 

¶ Population of project User Forum and establishment of AV Ambassadors 

¶ Presence of Drive2theFuture in 30 scientific events  

¶ Publication of 28 papers. 
 

15.1. Dissemination actions  

In order to be able to disseminate the key project developments to external actors and key stakeholders, 
project partners made use of a variety of mechanisms defined by the Dissemination strategy. These 
mechanisms, detailed below, were used to target mobility providers, research institutes, public authorities 
and policy makers, SMEs and larger enterprises. 

Table 33: Dissemination activities 

M1-42 
Website http://www.drive2thefuture.eu/- The Drive2theFuture website has been the 

main communication tool for the project. It is the online άŦŀŎŜέ of the project 
and includes all relevant information, both for external stakeholders and internal 
(Consortium). All the general communication is addressed to our website. 

Social Media Twitter and LinkedIn account/page were created. Drive2theFuture Twitter 
account (@Drive2Future) has reached 247 followers and it was used to: 
¶ share relevant information/news on Drive2theFuture 
¶ inform audiences about the participation to relevant events, included our 

plenary meetings 
¶ share pictures/images related to Drive2theFuture 
¶ retweet information/news from other relevant projects/accounts 

http://www.drive2thefuture.eu/
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M1-42 

The Drive2theFuture project also launched a LinkedIn profile. It has obtained 
1.142 followers including transport service providers, universities, transport 
associations, research centres, private companies, mobility start-ups. 

Publications Since the beginning of the project, Drive2theFuture was presented at 30 events 
(see Annex I) as individual presentations (e.g. Forum Mobility&Society, 13th Int'l 
Conference on intelligent steering systems, ITS Spain, Connecting Europe Days in 
Lyon, ITS Europe in Toulouse or ITS World Congress in Hamburg), through special 
sessions (SHOW EU Project, Workshop Social and training aspects of automation in 
road transport: what next?), participating in a panel (Lange Nacht der 
Wissenschaften 2020). 2 publications were linked to the 25° ITS World Congress in 
Copenhagen. 2 publications were presented at other events. More than 30 online 
articles (project website, partner websites, other websites ς MaaS Alliance, POLIS) 
have been released. 
In total, 28 papers have been published (see Annex II). 

Own events ¶ 4 cluster meetings (online) 
¶ 2 workshops: 1st Drive2theFuture Workshop, March 2020, Brussels; 2nd 

Drive2theFuture Workshop, March 2021, Online 
¶ 1 Final Workshop in Barcelona (October 2022) ς Online and Physical. 

Flyers, posters, 
videos, 
newsletters, logos, 
project identifiers 

The visual identity of the project, defined by ACASA/RACC, was inspired by the 
name of the project and its unique objective to address AVs in all transport modes. 
The colours used add a dynamic feature while the lines below the text provide the 
feeling of the rapid developments in the area with future perspective. The project 
flyer offers quite a concise yet relevant information on the project, its objectives, 
and partners involved, timelines and expected outcomes. The project flyer provides 
the following information: 

¶ Objectives 

¶ Pilots 

¶ Methodology 

¶ Main Results 

¶ Expected impact 

¶ Consortium information / Logos 

¶ Social media and coordinators information 

The preparation of a project roll-up is not explicitly listed under the WP8 actions. 
However, it is an important tool to further define the visual identity of the project 
and properly capture audience attention when participating at events. The project 
roll-up is especially used during the Drive2theFuture workshop, and other events 
project representatives attend to present Drive2theFuture work. The roll-up, is 
reproducing the visual identity already developed under WP8 and is structured as 
follows: 

¶ Logo 

¶ Name of the project 

¶ Official photo 

¶ {ǳō ǘƛǘǘƭŜΥ άtǳǘǘƛƴƎ ǘƘŜ ǳǎŜǊ ƛƴ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ŀǳǘƻƳŀǘƛƻƴ ŘŜǇƭƻȅƳŜƴǘέ 

¶ Consortium information / Logos 

¶ Social media and coordinators information 
 

The 1st, 2nd and 3rd Project Newsletter have been issued, containing the following 
features: 

¶ !ƴ ά9ŘƛǘƻǊƛŀƭέ ŀǎ ŦƛǊǎǘ ƛǘŜƳΦ 
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M1-42 

¶ Main news and information about the Project: Mainly Events, results and 
information of the Pilots. 

 

Table 34: Key Performance Indicators for dissemination activities. 

Key Performance Indicators όYtLΩǎύ Performance (until M42) 

Year 1 Year 2 Year 3 
Leaflets and 
posters printed in 
good quality and 
web site 
functioning.  

At least 3 
publications in 
journals and 5 
project papers in 
Conferences.  

At least 6 
publications in 
journals and 12 
project papers in 
Conferences. 

Year 1: leaflet, poster, roll 
up (2 units) and website 
implemented. As well as 
the social media accounts, 
twitter and LinkedIn. 

Year 2: leaflet update with 
the new pilots map, on pdf 
version only. 

14 papers published  

Year 3/4: 12 papers have 
been published. 

 

User Forum 
encompassing all 
key stakeholder 
representatives and 
with 20 (by Month 
6) and 40 (by Month 
12) external 
members 

Project web site 
with at least 50 hits 
per month 

Project web site 
with at least 50 hits 
per month 

Year 1: User forum 
established; about 200 
members by M12 
Year 2: Project website with 
113 hits/month in 2019 and 
88 hits/month in 2020. 
 
Additionally: 

 7 news published 
 8 Public deliverables 

published 
 112 subscribers at 

the website 
 
Year 3/4: Project website 
with 225 hits/month in 
2021 and 76 hits/month in 
2022. 
 
Additionally: 

 7 news published 
 All Public deliverables 

submitted are 
published 

 315 subscribers at the 
website and Newsletter 
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15.2. User Forum and events 

The users and stakeholders addressed by AVs are the primary recipients of Drive2theFuture work, thus 
continuous contact with them is being maintained throughout the project duration. Several means are used 
towards this goal. 

At first, contact is maintained through the project website and social media. In particular, during the first 
18 months the following actions have been undertaken: 

¶ 83 posts on LinkedIn - More than 45.000 views only in the last year of the Project 

¶ 149 tweets - More than 92.000 impressions - 

¶ Updates of the website to upload news and information  

¶ 1142 LinkedIn followers achieved 

¶ 247 twitter followers achieved 

In addition to that, Drive2theFuture partners have been very active in presenting the project in the scientific 
community, through their participation in events related to automated mobility as well as through their 
publications. 30 events were attended by consortium members and 28 papers published (complete lists 
included in Annexes I & II and details in D8.8). 

The 1st Workshop of Drive2theFuture project took place in Brussels, Belgium on the 6th March 2020, with 
the participation of more than 40 people (physically and online). Project achievements were presented, 
while the participants also contributed in the action, through dedicated interactive sessions. 

 
Figure 40. Drive2theFuture 1st Workshop 

The 2nd Workshop of Drive2theFuture project took place remotely on 12h March 2021. Project 
achievements were presented, while the participants also contributed through dedicated interactive 
sessions. Some related Projects participated.  

Finally, the Final Workshop was held in Barcelona on 27th October 2022. The event was hybrid (with physical 
and remote attendance available). The first part included a keynote speech by Judith Charlton (Monash 
University Accident Research Centre). The main results obtained in the Drive2theFuture project were 
presented. After the coffee break, two discussion panels took place: The first panel discussed about the 
impact and business perspectives related to autonomous vehicles. The second one was about the guidelines 
and roadmap in terms of autonomous vehicles adoption. 
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Figure 41. Drive2theFuture Final Workshop Panels 

The User Forum is another tool for communication, constituting a wide group of representatives of all key 
stakeholders, within which developments and concepts of Drive2theFuture are promoted and discussed. 
Through them this development and concepts are also disseminated to relevant user groups, to the target 
audience at European level and beyond. Thus, it is important to include in our User Forum representatives 
from different clusters (of the ones identified in WP1). In this respect, the first pool of User Forum members 
derives from our Newsletter subscriptions, as these are people that are interested in the project (by default, 
as they spontaneously subscribed to receive our news) and come from different areas. This list includes 315 
subscribers. Moreover, in order to enrich this group and include targeted participants, consortium partners 
were invited to contribute in further populating our user forum. A template has been prepared in order to 
classify by cluster and country, thus ensuring the representation of the relevant groups of stakeholders and 
users. Due to GDPR regulations, it was decided that each partner keeps their own lists. Currently, about 340 
contacts are included in the list. For each project event, significant result, announcement, etc. the partners 
are asked to disseminate a pre-defined text to their lists. Moreover, feedback from the User Forum 
members was provided in relevant project work, upon request, always through the respective partners. 

Finally, the concept of AV Ambassadors involves, key opinion setters, such as famous scientists, artists, 
writers, athletes, bloggers and influencers that will be attracted, to convey the positive image and benefits 
ƻŦ !±ǎΣ ŘǊŀǿ ƛƴǘŜǊŜǎǘ ƻƴ ǇǊƻƧŜŎǘΩǎ ŘŜƳƻƴǎǘǊŀǘƛƻƴǎ ŀƴŘ ōŜŎƻƳŜ ƳǳƭǘƛǇƭƛŜǊǎ ƻŦ ƛǘǎ ǘǊŀƛƴƛƴƎ ŀƴŘ ƻǘƘŜǊ !± 
support initiatives. In order to identify and activate such people several actions are undertaken. First, the 
project partners have been asked to identify possible Ambassadors, at local (country) or even broader level. 
Second, through our concertation activities, relevant contacts were made with cooperating projects, 
clusters and organisations, in order to join forces on this initiative. As a result of this task, 11 AV 
Ambassadors were recruited.  

16. Business models and exploitation 

Corresponding WP WP1:  
Corresponding Deliverables D8.3: Business Models Suite 

D8.4, D8.9: Exploitation Plans (and revision) 

Objectives ¶ To create business models suitable for market uptake of connected, 
shared and automated transport. 

¶ To elaborate and preliminary validate business model concepts and 
develop an Exploitation Agreement for Drive2theFuture innovations. 
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Main achievements: 

¶ [ƛǘŜǊŀǘǳǊŜ ǊŜǾƛŜǿ ŦƻǊ !±Ωǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎ ŀƴŘ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ƎŜƴŜǊŀƭ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ǇǊƛƴŎƛǇƭŜǎ 
to define how some fundamental characteristics, product/service design, development, 
production, market, selling, income can be applied in the automated vehicles area. 

¶ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƴƛǘƛŀƭ 9ȄǇƭƻƛǘŀǘƛƻƴ tƭŀƴǎ ό5уΦпύΤ ǘƻ ōŜ ǳǇŘŀǘŜŘ ƻƴ aосΦ 

¶ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǎǳǊǾŜȅ ƻƴ ǘƘŜ ōǳǎƛƴŜǎǎ ǇƻǘŜƴǘƛŀƭ ƻŦ !±ǎ ǘƻ ŘǊƛǾŜǊǎΩ ǘǊŀƛƴƛƴƎ ƻǊƎŀƴƛǎŀǘƛƻƴǎ to gauge 
their current level of knowledge. 

¶ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ !±Ωǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎ ŀƴŘ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ƎŜƴŜǊŀƭ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ǇǊƛƴŎƛǇƭŜǎ ǘƻ 
define how some fundamental characteristics, product/service design, development, production, 
market, selling, income can be applied in the automated vehicles area. 

¶ Development of Final Exploitation Plans (D8.9) 

16.1. Business models suite for market uptake of connected, 
cooperative and automated transport 

Business Models Suite aims to specify a set of business models categorized per mode and project product, 
including mobility as a Service (MaaS) and overall uptake of AV technologies in transportation. As a result, 
win-win business strategies and plans for all involved stakeholders are devised to enlarge AVs market 
penetration. 

To achieve this goal, a stepwise methodology has been followed, as depicted in the following figure.  

 

Figure 42. AVs Business Models  Methodology 

As shown, there are three main phases. First, the study which deepens in aspects such as the literature 
review, correlation with AV-MaaS business schemes (see section 13.3 and D6.2) and user incentive, and 
ǇƛƭƻǘǎΩ ŦŜŜŘōŀŎƪΦ {ŜŎƻƴŘΣ ǇǊŜǇŀǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎ ǿƘƛŎƘ ŎƻƴǎƛŘŜǊǎ ǘƘŜ ŜȄǇŜŎǘŜŘ ōŜƴŜŦƛǘǎΣ ǎǘŀƪŜƘƻƭŘŜǊǎΩ 
architecture, enablers and barriers. Finally, the business modelling which integrates win-win schemes, 
business models, validation aspects, and a road map alignment.      

The work performed during the study phase has integrated a collection of relevant literature sources about 
!±Ωǎ ōǳǎƛƴŜss models which has brought out how well-known companies (e.g., Ford, Toyota, Nissan, 
Mercedes-Benz) are opting to perform strategic partnerships to advance in the automated vehicles area. 
²ƘŜǊŜŀǎΣ ǎƳŀƭƭ ŎƻƳǇŀƴƛŜǎ ŀǊŜ Ƴƻǎǘƭȅ ŦƻŎŀƭƛȊŜŘ ƛƴ !±Ωǎ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƘŜ мр ŜȄƛǎǘƛƴƎ !±Ωǎ ōǳǎƛƴŜǎǎ 
analysis has required the definition of fundamental characteristics such as: Product/Service design, 
development, production, market, selling, and income. The establishment of those general principles 
helped to determine how those concepts can be applied in the area of the automated vehicles. Thus, 
ŎƻƴǎƛŘŜǊƛƴƎ ŀ ƎŜƴŜǊŀƭ ŎƻƳǇŀƴƛŜǎΩ ŘŜǎŎǊƛǇǘƛƻƴΣ ŎƻƳǇŀƴȅ ōǳǎƛƴŜǎǎ ŎƭǳǎǘŜǊΣ ǾŀƭǳŜ ǇǊƻǇƻǎƛǘƛƻƴΣ ǊŜǾŜƴǳŜ ƳƻŘŜƭΣ 
product development stage and customer segmentation is expected to be used as a first stage in the 
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devising of win-ǿƛƴ ōǳǎƛƴŜǎǎ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ Ǉƭŀƴǎ ŦƻǊ ǘƘŜ ƛƴǾƻƭǾŜŘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ƳŀȄƛƳƛȊŜ !±Ωǎ ƳŀǊƪŜǘ 
penetration.  

The final part of the study has been dedicated to performing a business analysis of the exploitable outcomes 
considering inputs from road pilots. In addition, it has been disseminated a survey to gather experiences 
and additional perspectives of project partners regarding automated transport modes and business 
aspects. During a workshop held online on February 2022, project partners contributed with insights and 
advice about the evolution of the automated industry as well as the challenges to overcome. They examined 
the next categories of actors in a pre-trip, on-trip, and post-trip phase. 

¶ Consumers: Looking to anticipate needs and difficulties in an automated transport 

¶ AVs: Devising actual and future requirements 

¶ Public Authorities: Defining the public policies required to cooperate with the private industry 

¶ Incentives: Specifying measures to attract users and companies to the automated mobility  

¶ Mobility Services Integration: Designing alternatives to the integration of transport modes in 
mobile applications 

 

Figure 43. D2F Workshop ς Analysing Needs and Requisites in the Automated and On-demand Mobility 

This served as the basis to specify a business model canvas for automated vehicles, shuttles, MaaS and 
shared mobility services, automated railway systems (see following table) and the delivery of packages 
through robots and drones. 

Table 35: Example Business Model Canvas for the Automated Railway Systems 

 BM Canvas block Characteristics 

#
1

 C
u
s
to

m
e

r 
S

e
g

m
e

n
ts 

 

Customer Segments: The group of clients to 
serve. Who are we solving the problem for? 
B2C - End users differentiated by local users 

(e.g., regular commuters) and visitors (e.g., 
business, tourist)  

B2B ς Railway Freight transport   
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 BM Canvas block Characteristics 

#
2

 V
a
lu

e
 P

ro
p
o
s
iti

o
n 

 

Value proposition: The product/service missing.  
What is the problem to solve? 
 
End Users 

¶ Precise scheduled timetables 

¶ Safer and faster transportation  

¶ Lower ticketing price 

¶ Multimodal trip integration: End-to-end 
journeys  

¶ Single payment for the whole trip 
 

Railway Freight transport   

¶ Immune to weather disturbances 

¶ Sustainably self-powering 

¶ Resistant to Earthquakes 

#
3

 C
h
a
n
n
e
ls 

 

Channels: Strategies to deliver a product (or 
service) to the customers 
 
End users can be reached through: 

¶ Mobile application  

¶ Web site  
 
APIs: Businesses and public entities can use 
dedicated APIs to reach the required service or 
information 

#
4

 C
u
s
to

m
e

r  
R

e
la

ti
o
n
s
h
ip

s 

 

Customers Relationship: the interaction with 
customer 
CƻǊ ŜƴŘ ǳǎŜǊΩǎ ŎǳǎǘƻƳŜǊ ǎŜƎƳŜƴǘΥ 

¶ Subscription services: personalized 
service 

¶ Non-registered users: Pay per use 
 

#
5

 R
e

v
e
n
u
e
 S

tr
e
a
m

s 

 

Revenue Streams: The cash inflows. How a 
company makes money 
 
B2C ς End Users 

¶ Subscription: One-time fees to registered 
users for advanced and premium services 

o Yearly  
o Monthly  
o Daily  

¶ Unsubscribed users: Advertising fees on 
app 

 
B2B - Mobility service providers attracted by the 

interurban extended solutions ς sales and 
transaction fees ς.  
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 BM Canvas block Characteristics 

 
B2B - Value Added Service (VAS) extended to 

reservations and bookings ς sales and 
transaction fees ς.  

 
B2B ς Advertising on trains or ads for 

unregistered users in the app ς fees for 
advertising ς. 

 
B2B ς Authorities (City transport or traffic) ς 

taxes reduction due to the use of sustainable 
sources of energy 

 
B2B ς MaaS operators can obtain benefits from 

a B2B platform used for content, 
interoperability, and payment services ς fees 
for traffic data provision ς. 

#
6

 K
e
y 

R
e
s
o
u
rc

e
s 

 

Key Resources: Company assets 

¶ Customer relationships 

¶ Payment and clearing mechanisms 

¶ Big data management 

¶ Security mechanisms 

¶ GDPR compliant mechanisms 

¶ Hosting and telecommunications 

¶ Matchmaking algorithms 

¶ Multimodal routing algorithms 

¶ Public relations 

¶ Technical and software engineering 

¶ Marketing 

¶ R&D resources 
 

#
7

 K
e
y 

A
c
tiv

it
ie

s  

Key Activities: Tasks to operate the company 

¶ Content aggregation 

¶ End user registration and data 
management 

¶ Big data management and data analytics 

¶ On line ticket purchase: One stop shop 

¶ On line reservations 

¶ Mobility token issuing 

¶ Payment and clearing 

¶ Loyalty schemes 

¶ Mobility services integration  

¶ Security 

¶ GDPR compliance 

¶ Hosting and telecommunications 

¶ Customer support and relationships 

¶ Public relations and Marketing 

¶ Technical and software engineering 
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 BM Canvas block Characteristics 

¶ Platform maintenance 

¶ R&D activities  

#
8

 K
e
y 

P
a

rt
n

e
rs 

 

Key partners: Relationships 
City Authorities: regulating and providing 
authorizations  
Content providers: providing mobility content 
Booking systems: providing reservations and 
tickets for long haul travel 
Traffic service providers: providing real time 
traffic information and navigation 
Mobility service operators: providing mobility 
content and reservations to their services 
Traffic management operators: providing traffic 
content and traffic strategies 
Payment facilities: providing payment and 
clearing services 
MaaS operators: providing B2C one stop shop 
Value added service providers - for example 
tourist service providers etc 

#
9

 C
o
s
t 
S

tr
u
c
tu

re
 

 

Cost Structure: The cash outflows. How a 
company spends money in operations 

¶ Railway infrastructure 

¶ Systems deployment and maintenance 

¶ R&D investments 

¶ Customer support costs 

¶ Customer relationships cost 

¶ Hosting fees 

¶ Telecommunication fees 

¶ Payment facility fees 

¶ Maintenance of APIs 

¶ Content upgrade 

 

Moreover, business modelling of all the Drive2theFuture exploitable products has been performed, with 
the identification of the business potential of each exploitable outcome being considered through the 
business model Canvas. 

Table 36: Example of business model Canvas for a Drive2theFuture exploitable product (HMI development toolkit 
for AVs) 

FhG/IAO  

Exploitation Outcome 

¶ HMI development toolkit for AVs 

Product Type  

¶ S/W platform & tools 

Exploitation Scheme 

¶ IV. Private ς Sales B2B  

Business Proposition and Market Potential 
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The product has been projected to be used in automotive and transport-related industries, where new 
HMI concepts are developed, tested, and optimized. With this software, concepts can be made accessible 
for testing user acceptance in early stages of the development cycle. Also, the product can be used for 
awareness creation in the public, e.g., at conferences, expo days and fairs. Tools for prototyping in VR for 
the automotive domain already exist, focusing on the user group of drivers. However, they are not 
dedicated tools for comprehensive HMI development over different modes and for different user 
clusters. Additionally, existing software does not aim at end users. Existing tools, such as VREXPERIENCE 
by the company Ansys or cARVR by Athena, aim rather at expert-users. The HMI development toolkit 
developed in Drive2theFuture shall be interactive and easy to use to raise acceptance for new HMI 
solutions among end-ǳǎŜǊǎΦ DƛǾŜƴ ǘƘŀǘ ±w ǎȅǎǘŜƳǎΩ ŀǾŀƛƭŀōƛƭƛǘȅ ƻƴ ǘƘŜ ŎƻƴǎǳƳŜǊ ƳŀǊƪŜǘ ŀƴŘ ŀǘ ŜƴŘ ǳǎŜǊǎΩ 
homes is still limited, using the software platform might now still be bound to the lab with a dedicated 
setup, e.g., specific input devices. However, until the launch of the product, availability of consumer VR 
devices might be more widely spread. Possibilities to make the platform available to users at home 
without VR goggles, e.g., by interactive 3D-videos for training is also considered. Apart from that, motion 
sickness is still a problem that many users experience when they use VR goggles, which is a general issue 
inherent to interactive simulations. 

Customer Segments 

¶ B2B - Original equipment manufacturers (OEMs) 

¶ B2B - Transport industry (e.g., road operators, traffic authorities) 

¶ B2B - The developer of the course can sell the content of its course to other centres, driving 

schools, organisations, or offer it with some fee for specific period (i.e., per year). 

 Value Proposition  

¶ Optimized HMI concepts for user acceptance testing Tools for prototyping in VR 

Channels of Communication 

¶ Web site 

¶ Mobile application 

¶ Social media channels 

¶ Viral marketing 

¶ Fairs in universities and organizations 

¶ Car shows 

 Customer Relationship  

¶ Personnel and web-based assistance  

¶ Co-created trainings  

Revenue Streams 

¶ Direct selling 

¶ Services based model  

¶ Subscription Model and Fees 

Key Resources 

¶ Project Findings, services, and tools development  

 

Details of this work and the full list of business plans developed can be found in D8.3. 

16.2. Exploitation plans 

5ǊƛǾŜнǘƘŜCǳǘǳǊŜ ǇǊƻƧŜŎǘ ŀƛƳǎ ŀǘ ōƻǘƘ ŜƴƘŀƴŎƛƴƎ ŘǊƛǾŜǊǎΩ ŀƴŘ ŎƻƳƳǳǘŜǊǎΩ ŀŎŎŜǇǘŀƴŎŜΣ ŀƴŘ ǇǊƻƳƻǘƛƴƎ ǘƘŜ 
use of connected, cooperative and automated transport modes, while assisting the automotive and 
communication ƛƴŘǳǎǘǊȅ ǘƻ ŀŘŘǊŜǎǎ ǇŜƻǇƭŜΩǎ ƴŜŜŘǎ ŀƴŘ ǇǊƛƻǊƛǘƛŜǎΦ Lƴ ƻǊŘŜǊ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜǎŜ ǊŜǎǳƭǘǎΣ ŀ ǎŜǊƛŜǎ 
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of initiatives, technologies and training programmes have been defined, developed and tested. In this 
framework, a business framework is being proposed for the commercial exploitation of the Drive2theFuture 
products. The exploitable outcomes consist of both training programmes and software tools, since the 
target audience comprises of professional drivers (taxi and truck), users of public transport, driving 
instructors, rail, automated ship and drone operators and typical drivers and road users. Upon the initial 
issuing of the exploitation plans in D8.4 (on M18), updated plans have been issued in D8.9 (M42). Overall, 
12 exploitable outcomes have been defined in Drive2theFuture, as seen in the following Table.  

Table 37: Drive2theFuture Exploitation outcomes  

No Exploitation Outcome Type Exploitation 
type 

Relevant 
Deliverable 

Lead/ 
Involved 
Partners 

Time to 
market 
after 

project end 

1 AV acceptance 
simulation platform 
and tools 

S/W platform 

& tools 

PI/B2B 
D2.1/ D2.4 NTUA 

Immediately 

after 

2 Sentiment analysis 

and social media 

S/W tool B2B D2.2 INF 12 months 

3 HMI development 
toolkit for AVs 

S/W platform 

& tools 

B2B D3.2 FhG/ 
IAO 

6 months 

4 Traffic management 
services 

Services know 

how 

B2B 
D6.2 SWM 24 months 

5 Multimedia training 
s/w for AVs 

S/W for PC 

environment 

B2B/B2
C 

D4.1 (part) 
D4.2 (part) 

CERTH/HIT 

VTI 
12 months 

6 AV Training 
programme for PT 
professionals 

Training 

package of 

services 

B2C  
D4.2 (part) 

 
UITP 

 
6 months 

7 AV Training 
programme for truck 
and taxi drivers 

Training 

package of 

services 

B2B  
D4.2 (part) 

 
IRU 

 
6 months 

8 AV Training 
programme for driving 
instructors 

Training 

package of 

services 

B2B/B2
C 

 
D4.2 (part) 

 
IAM 

 
3 months 

9 AV Training 

programme for rail 
operators and 
signallers 

Training 

package of 

services 

B2B  

D4.2 (part) 

VTI, 

EURNE

X, TUB 

 

3 months 

10 AV Training 

programme for 

automated ship 
operators 

Training 

package of 

services 

B2B/B2
C 

 

D4.2 (part) 

 

TUCO 
Immediately 

after 
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No Exploitation Outcome Type Exploitation 
type 

Relevant 
Deliverable 

Lead/ 
Involved 
Partners 

Time to 
market 
after 

project end 

11 AV Training 

programme for drone 
operators 

Training 

package of 

services 

B2B  

D4.2 (part) 

 

DBL 
Immediately 

after 

12 HMI development and 
test for Advanced Riding 
Assistance Systems 

Training 

package of 

services 

B2B  D4.2 (part) PIAGGIO &  
C. SpA 

Less than 1 

year 

 

The final exploitation plans are presented in detail in D8.9. 

17. Guidelines, Recommendations and Roadmap to the future 

Corresponding WP WP1:  
Corresponding Deliverables D8.5: Guidelines and policy recommendations 

D8.6: Automation User Acceptance creation path roadmap 

Objectives To issue guidelines, policy recommendations and a roadmap on the user 
acceptance path for automated transport deployment in Europe 

 

Main achievements: 

¶ Development of Guidelines and policy recommendations using all the knowledge acquired during 
the Project. 

¶ Development of Automation User Acceptance Path roadmaps for each transport mode and 
multimodal transport 

17.1. Guidelines and policy recommendations 

The overall goal of the Drive2theFuture project is to raise awareness and enhance acceptance for 
automated vehicles (AV), by investigating key aspects of the automated driving ecosystem, from HMI 
concepts and training needs, to acceptance creation measures, ethical, sociocultural, safety and security 
issues. Such aspects are explored in selected pilots according to the principle of using a wide variety of tools 
ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ǎŎŜƴŀǊƛƻǎ ƛƴ ǿƘƛŎƘ ŘǊƛǾŜǊǎΣ ǇŀǎǎŜƴƎŜǊǎΣ ƻǇŜǊŀǘƻǊǎ ŀƴŘ ƻǘƘŜǊ ǳǎŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ŀǊŜ ǇƻǎǎƛōƭŜ 
to be evaluated.  

On the basis of the main findings of Drive2theFuture, a concise list of guidelines and policy 
recommendations has been defined. A review of all contents produced in the Drive2theFuture lifetime 
(deliverables, surveys, reports, tools) has been performed and integrated with the results of workshops and 
ǎǘŀƪŜƘƻƭŘŜǊǎΩ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǇŜǊŦƻǊƳŜŘ ƛƴ ǾŀǊƛƻǳǎ ŦƻǊƳΦ  

The technical guidelines are intended to support mainly (i) vehicle and equipment developers in the design 
of AVs, with a focus on HMI concepts, and (ii) training providers and regulators as well AV-related industry 
in developing appropriate training material, tools and awareness creation activities for both professional 
and non-professional users. Guidelines are presented in a simple way, and they are intended to be self-
explanatory. However, when possible additional background information and clarifying examples are 
provided via links to project deliverables and on-line sources. 
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Complementary to the guidelines, policy options for authorities at local, national, and European level are 
derived from the project experience as timely actions to facilitate the shift to automated operations for 
professional users and increase the willingness to use and trust for AVs in the general public. These 
recommendations are summarised as follows:  

Table 38: List of Drive2theFuture Guidelines and Recommendations 

ENSURING APPROPRIATE SKILLS 

¶ Offer opportunities to all current as well as new employees to participate in continuous (in-house 
or external) training programs for re-skilling and training. 

¶ Ensure that training activities for professional users are built on a flexible approach, such as 
lifelong learning to help drivers adapt to requirements changing over time. 

¶ Ensure that social partners and workers are involved in the development of training activities 

¶ Adapt existing curricula as well as promote education in fields where there will be future demand 
such as ICT and engineering, traffic control and logistics. 

¶ Promote sector-specific cybersecurity trainings and certificates to provide AV users and transport 
professionals with an understanding of the developments and limitations of the AV operating 
systems, to reduce daily risks and threats of external interferences and potential disruptions of 
the network 

¶ Provide funding and training for self-employed and SMEs transport professionals 

ADAPTING THE LEGISLATIVE AND REGULATORY environment 

¶ Establish an EU regulatory institution that develops and applies a high-level framework for the 
design, development, and operations of automated driving across Europe 

¶ Revise the relevant EU legislations impacting the overall functioning of the road transport sector, 
to adapt it to technological, behavioural and operational change and to modernise the driver´s 
profession and encourage the roll out of autonomous vehicles across European roads 

¶ Initiate and support consultation with stakeholders to ensure a standardization of internal and 
external HMI to be adopted at the national and EU level, to ensure day-to-day AV operations. 

¶ Review certification schemes for all drivers, emerging professions directly related to automation, 
as well as existing professions that will be indirectly impacted by CAD deployment 

¶ Develop a harmonised and strong cybersecurity and data legal framework for the full range of 
product development stages from development, testing, validation up to implementation and 
operation.  

¶ Provide vehicle and equipment developers with incentives to invest in cybersecurity 

ADDRESSING SOCIETAL CHALLENGES AND ACCEPTANCE 

¶ Support the image of the transport profession. 

¶ Promote social dialogue at the EU level on the impacts of automation on employment 

¶ Support the development of shared AVs services which are integrated in mobility and urban 
planning to meet policy and societal goals 

¶ Promote R&D initiatives to further investigate HMI aspects affecting acceptance of AV. 

 

17.2. Automation User Acceptance creation path roadmap 

Up to now, most roadmaps related to automated transport examine the path towards full automation in 
terms of the availability of relevant technologies and their timing to the market. In Drive2theFuture, the 
concept bears in mind that technologies may be there, however the market release of the technology and 
its adoption and acceptance are most probably not happening at the same time. The Drive2theFuture 
Automation Acceptance creation path Roadmap moves in this sense, determining the future milestones for 
the actual deployment of automation with maximum acceptance from the users, by identifying the 
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activities and actions that could foster and speed up this process. The roadmap is defined in three time-
horizons: short-term (until 2024), mid-term (until 2035) and long-term (until 2050), following the 
milestones of existing roadmaps for different transport modes. 

For the definition of this roadmap, the first step was to identify, collect, analyze and assess existing 
roadmaps in each mode (road, rail, maritime and air) in order to map their timeframes of technological 
availability and to extract any user acceptance considerations already taken. Moreover, project findings, 
coming from the surveys, developments, pilots, guidelines, impact assessment, etc. undertaken within the 
course of the project are also analyzed, in order to include these results and put them in the appropriate 
timeframe as measures to enhance user acceptance. In this step, apart from own project results, findings 
coming from other related and simultaneously ongoing projects ς mainly (but not exclusively) the ones with 
which Drive2theFuture has been undertaking clustering activities throughout its duration - are also included 
in this pool of measures, from Europe and beyond.  

Upon collecting input from the templates, the next step is to group them by transport mode, to work on 
the roadmaps per mode, while their transferability features and common grounds are constituting the basis 
for the multimodal roadmap. The roadmap, as already mentioned, is targeting in three-time horizons: short 
term (by 2024), mid-term (by 2035) and long term (by 2050). In this sense, the findings are placed on the 
timŜƭƛƴŜ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊŜǎŜŜƴ ƛƴ ǘƘŜ ǎŀƳŜ ǘƛƳŜŦǊŀƳŜΦ 9ȄǇŜǊǘǎΩ ŎƻƴǎǳƭǘŀǘƛƻƴΣ 
within the Drive2theFuture consortium and beyond facilitated the finalization the roadmap preparation.  

The overall roadmap is composed, as already mentioned, by five separate roadmaps, in 3-time horizons, 
each addressing one of the four different transport modes, i.e., road, rail, maritime and air, as well as a 
multimodal one. Moreover, for each timeframe, a main objective is set, followed by a series of actions that 
would foster its achievement, as presented in the following figures. 

 

Figure 44: Drive2theFuture Automation Acceptance Roadmap- Road 
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Figure 45: Drive2theFuture Automation Acceptance Roadmap - Rail 

 

 

Figure 46: Drive2theFuture Automation Acceptance Roadmap ς Maritime 

 












































