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Would you like to take a ride within an Automated City Shuttle (ACS)? if yes, which of the 118
demonstration site in Europe you would choose?

Today, with the multiple European initiatives, ACS projects have been in test or pilot phase over
17 countries where France, Germany and Norway have been classified as leading countries in terms
of number of pilots [1]. Switzerland is the most advanced country regarding the integration of such
mini-buses to the public transportation systems [2].

Those European cities have been acquiring the ACS to enhance citizen’s quality of life by offering
shared mobility services with higher efficiency and reliability at lowest costs [3]. Their key motivation
is to propose an innovative public transportation through customised offers like on-demand and door-
to-door services with more accessibility to elderly, children and disabled users [4]. Though, such
new transportation paradigm needs to be approved by local authorities, adapted to real-life traffic
conditions, tolerated by other road users and accepted by their eventual passengers. As a matter of
fact, many pilots have popped up around Europe, drawing interest of university researchers, public
transportation operators and private companies to assess the advantages and limitations of such
smart mini-buses.

An overview of the key European projects would provide valuable insight on the integration of
such mini-buses to the public transportation system. Table 1 depicts the major funded projects
revisiting the offered public transportation services through ACSs. Such projects’ motivation varies
from studying the passenger experience to road user interactions like in Autobus [5] and Digibus
Austria [6] projects. They aim also to assess the ACSs’ social, economic, environmental and legal
impact like in AVENUE [7] and SPACE [8]. Others, like CityMobile2 [9], focused on long term
impacts in addition to the safety and legal certification of the ACSs.

Despite the project stage and accomplishments, the pilots aim to blend the traditional public
transport system with novel urban mobility. The listed projects have been demonstrating shuttles
with level 3 and 4 of automation according to the Society of Automotive Engineering (SAE)
classification [10]. In other words, they have been testing mini-buses operating on high self-driving
mode with the presence of an operator. Additionally, EasyMile EZ10 [11] and Navya Arma [12]
(also called “Autonom Shuttle Evo”) are widely used for European pilots as illustrated on Table 1.
Actually, the first tested automated mini-bus in Europe was called the ParkShuttle in Netherlands
which has been upgraded to reach a third generation model [13]. Further products have been tested
but on smaller scale such as Olli [14] and Robosoft Robucity [15].

Per the listed projects’ findings and publications, the ACS final deployment would depend on
the vehicle speed upgrade and more testing on realistic traffic conditions. Being limited to a
speed of 25km/h, the shuttle velocity can be slower than the cyclists’ speed which may impact the
transportation mode adaptation [1]. In addition, the vehicle abrupt breaking should be reduced as
it represents another hindrance influencing the travel experience and hence the ACS full integration
to public transport systems. Moreover, some sites have been operating under optimal conditions
either by testing the vehicle in rural areas or in low to medium demand ares which won’t reflect
the vehicle behavior within a high traffic circumstances [16]. Furthermore, the cities readiness and
the transportation systems should be coping with the fast approaching deployment of the ACS. The
mini-buses functioning would depend on smart infrastructure equipment supporting secure vehicle
communication with its external environment and with the different public transport interfaces [17].

To mitigate the vehicle limitations and the project risks, it is noteworthy to mention that the
ACS pilots have a great support from coordination projects to upgrade the whole automated driving
ecosystem. Aligning Research and Innovation for Connected and Automated Driving in Europe
(ARCADE) [18] is a coordinate project supporting the different automated driving stakeholders
through common research and lesson learned approach on regulations, standards, gap analysis and
recommendations. Within Shared Personalised Automated Connected vEhicles (SPACE), a unique
high level reference architecture has been built to integrate ACSs into the public transport network.
Besides, Spatial and Transport Impacts of Automated Driving (STAD) [19] is a joint research project
studying long term scale impacts of more advanced levels of automated driving to provide more
accurate planning and transportation investments.

With the increasing Artificial Intelligence technologies, the deployment of 5G, the strong
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Table 1: Major Automated City Shuttles Projects in Europe

Projects Pilots Funded By Duration Status Vehicle

Autobus [5] Three locations in Oslo:
Forus
Kongsberg
Akershusstranda

Norwegian
Research
Council

2018–2022 Running EasyMile EZ10
Navya Arma

AVENUE [7] Geneva (Switzerland)
Lyon (France)
Copenhagen (Denmark)
Luxembourg (Luxembourg)

Horizon2020 2018–2022 Running Navya Arma

CityMobile2 [9] Vantaa (Finland)
Sofia Antipolis (France)
La Rochelle (France)
Trikala (Greece)
Oristano (Italy)
San Sebastian (Spain)
Stockholm (Sweeden)
Lausanne (Swizerland)

Horizon2020 2012–2016 Ended EasyMile EZ10
Robosoft
Robucity

Digibus
Austria [6]

Koppl
Wiener Neustad
Teesdorf
Salsburg

Future
Mobility

2018–2021 Ended Navya Arma
EasyMile EZ10

FABULOS [17] Gjesdal (Norway)
Helsinki (Finland)
Tallinn (Estonia)
Lamia (Greece)
Helond (Netherlands)

Horizon2020 2018–2021 Ended Navya Arma

SOHJOA [20] Kongsberg (Norway)
Helsinki (Finland)
Tampere (Finland)
Estoo (Finland)
Tallinn (Estonia)

Interreg 2016–2018 Ended Navya Arma
EasyMile EZ10

collaborations, and the return of experience from pilots sites, the ACS readiness is approaching to
shift the urban mobility toward a smart transportation system.

Abbreviations
ACS Automated City Shuttle

ARCADE Aligning Research and Innovation for
Connected and Automated Driving in
Europe

SAE Society of Automotive Engineering
SPACE Shared Personalised Automated

Connected vEhicles
STAD Spatial and Transport Impacts of

Automated Driving

Bibliography
[1] M. P. Hagenzieker, R. Boersma, P. Nuñez Velasco, M. Ozturker, I. Zubin, and D. Heikoop,

“Automated Buses in Europe An Inventory of Pilots Version 0.5,” no. March, pp. 0–35, 2020.
doi: 10.13140/RG.2.2.21714.09921. [Online]. Available: http://dx.doi.org/10.
1016/j.trpro.2016.05.237%0Ahttps://linkinghub.elsevier.com/retrieve/pii/
S2352146516302435.

[2] J. Ainsalu, V. Arffman, M. Bellone, M. Ellner, T. Haapamäki, N. Haavisto, E. Josefson, A.
Ismailogullari, B. Lee, O. Madland, R. Madulis, J. Müür, S. Mäkinen, V. Nousiainen, E. Pilli-
Sihvola, E. Rutanen, S. Sahala, B. Schønfeldt, P. M. Smolnicki, R. M. Soe, J. Sääski, M.

2

http://dx.doi.org/10.1016/j.trpro.2016.05.237%0Ahttps://linkinghub.elsevier.com/retrieve/pii/S2352146516302435
http://dx.doi.org/10.1016/j.trpro.2016.05.237%0Ahttps://linkinghub.elsevier.com/retrieve/pii/S2352146516302435
http://dx.doi.org/10.1016/j.trpro.2016.05.237%0Ahttps://linkinghub.elsevier.com/retrieve/pii/S2352146516302435


Szymaska, I. Vaskinn, and M. Åman, “State of the art of automated buses,” Sustainability
(Switzerland), vol. 10, no. 9, 2018, issn: 20711050. doi: 10.3390/su10093118.

[3] C. Iclodean, N. Cordos, and B. O. Varga, “Autonomous shuttle bus for public transportation:
A review,” Energies, vol. 13, no. 11, 2020, issn: 19961073. doi: 10.3390/en13112917.

[4] J. Meyer, H. Becker, P. M. Bösch, and K. W. Axhausen, “Autonomous vehicles: The next
jump in accessibilities?” Research in Transportation Economics, vol. 62, pp. 80–91, 2017, issn:
07398859. doi: 10.1016/j.retrec.2017.03.005.

[5] Norvegian Center for Transport research, Reseach project: Autobus - Transportøkonomisk
institutt. [Online]. Available: https://www.toi.no/autobus/.

[6] FFG, Digibuső Austria - Digibus Austria. [Online]. Available: https://www.digibus.at/en/.

[7] A. Consortium, AVENUE EU funded project under Horizon 2020. [Online]. Available: https:
//h2020-avenue.eu/.

[8] SPACE, Shared Personalised Automated Connected vEhicles ů SPACE. [Online]. Available:
https://space.uitp.org/.

[9] CORDIS, Final Report Summary - CITYMOBIL2 (Cities demonstrating cybernetic mobility) |
Report Summary | CITYMOBIL2 | FP7 | CORDIS | European Commission. [Online]. Available:
https://cordis.europa.eu/project/id/314190/reporting/fr.

[10] SAE, “J3016B Taxonomy and Definitions for Terms Related to Driving Automation Systems
for On-Road Motor Vehicles,” SAE International, p. 35, 2018.

[11] EasyMile, EasyMile | Autonomous vehicle technology and solutions. [Online]. Available: https:
//easymile.com/.

[12] Navya, Self-Driving Shuttle for Passenger Transportation - NAVYA. [Online]. Available:
https://navya.tech/en/solutions/moving-people/self-driving-shuttle-for-
passenger-transportation/.

[13] 2getthere, 2getthere - we deliver. [Online]. Available: https://www.2getthere.eu/.

[14] LocalMotors, Meet Olli ů Local Motors. [Online]. Available: https://localmotors.com/
meet-olli/.

[15] Robosoft, Robotics solutions - Kompai Robotics - Robosoft Solutions. [Online]. Available:
https://kompairobotics.com/robotics-solutions/.

[16] K. Mouratidis and V. Cobeña Serrano, “Autonomous buses: Intentions to use, passenger
experiences, and suggestions for improvement,” Transportation Research Part F: Traffic
Psychology and Behaviour, vol. 76, pp. 321–335, 2021, issn: 13698478. doi:
10 . 1016 / j . trf . 2020 . 12 . 007. [Online]. Available:
https://doi.org/10.1016/j.trf.2020.12.007.

[17] F. V. H. Oy, Frontpage - FABULOS. [Online]. Available: https://fabulos.eu/.

[18] ARCADE, Connected Automated Driving | Homepage. [Online]. Available: https://www.
connectedautomateddriving.eu/.

[19] STAD, Spatial and Transport impacts of Automated Driving. [Online]. Available: http://
stad.tudelft.nl/.

[20] SOHJOA, SOHJOA Robot Bus Experiment. [Online]. Available: https://www.sohjoa.fi/.

Document History

# Date Description
0.1 30/04/2021 Initial version

3

https://www.toi.no/autobus/
https://www.digibus.at/en/
https://h2020-avenue.eu/
https://h2020-avenue.eu/
https://space.uitp.org/
https://cordis.europa.eu/project/id/314190/reporting/fr
https://easymile.com/
https://easymile.com/
https://navya.tech/en/solutions/moving-people/self-driving-shuttle-for-passenger-transportation/
https://navya.tech/en/solutions/moving-people/self-driving-shuttle-for-passenger-transportation/
https://www.2getthere.eu/
https://localmotors.com/meet-olli/
https://localmotors.com/meet-olli/
https://kompairobotics.com/robotics-solutions/
https://doi.org/10.1016/j.trf.2020.12.007
https://fabulos.eu/
https://www.connectedautomateddriving.eu/
https://www.connectedautomateddriving.eu/
http://stad.tudelft.nl/
http://stad.tudelft.nl/
https://www.sohjoa.fi/


The Information Security Group

Geneva School of Economics and Management
Information Science Institute

4


	Abbreviations

