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Connected and Automated Mobility
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Five degrees of automation…

Full manual control ”Feet off”

”Hands off, alert” ”Hands off, reading”

From driver to passenger



…different driver responsibilities…

Image: SAE, press release

https://www.sae.org/news/press-room/2018/12/sae-international-releases-updated-visual-chart-for-its-%E2%80%9Clevels-of-driving-automation%E2%80%9D-standard-for-self-driving-vehicles


…Operational Design Domains (ODD)…

Source: Tom Alkim, RWS
28.3.2018

Transfer
of control



…and a number of flavors!



What does the future hold?

Figure: Development path and market introduction for urban mobility vehicles (ERTRAC, 2019, link) 

https://www.ertrac.org/uploads/documentsearch/id57/ERTRAC-CAD-Roadmap-2019.pdf


What does the future hold?

Figure: Automated shuttle share of new busses sold in Finland, estimate
(EU EIP 4.2 ALVAR study, Kulmala et al., 2019) 



What do people think?

Figure: Attitude towards automated / self-driving vehicles
(Kuinka turvallisia automaattisten autojen on oltava? Traficomin tutkimuksia ja selvityksiä 2/2019)



What is safe enough?

Figure: How much should accidents be reduced for automated / self-driving cars to be
acceptable (regular drivers)?
(Traficomin tutkimuksia ja selvityksiä 2/2019)



What are people worried about?

Kuva: What are you worried about regarding automated / self-driving vehicles, regular drivers
(Traficomin tutkimuksia ja selvityksiä 2/2019, link)

https://www.traficom.fi/sites/default/files/media/publication/Kuinka_turvallisia_automaattiautojen_Traficom_2_2019.pdf


UNECE resolution on the deployment 
of highly and fully automated vehicles 
in road traffic

› October 2018

› A non-binding legal resolution serving as a 

guide to the safe deployment of highly 

and fully automated vehicles in road 

traffic.

Report: UNECE resolution (in Annex I), link

The resolution offers recommendations to ensure the safe interaction 
between automated vehicles, other vehicles and more generally all 
road users, and stresses the key role of human beings, be they drivers, 
occupants or other road users. While the Global Forum intends to 
amend the resolution as technology develops and as experience 
accumulates regarding the use of highly and fully automated vehicles 
in road traffic, there have been calls for turning attention to the legal 
contents of the 1949 and 1968 Conventions on Road Traffic.

http://www.unece.org/fileadmin/DAM/trans/doc/2018/wp1/ECE-TRANS-WP1-165e.pdf


Report: UNECE resolution (in Annex I), link

http://www.unece.org/fileadmin/DAM/trans/doc/2018/wp1/ECE-TRANS-WP1-165e.pdf


Report: UNECE resolution (in Annex I), link

http://www.unece.org/fileadmin/DAM/trans/doc/2018/wp1/ECE-TRANS-WP1-165e.pdf


Report: UNECE resolution (in Annex I), link

http://www.unece.org/fileadmin/DAM/trans/doc/2018/wp1/ECE-TRANS-WP1-165e.pdf


› Liability in Europe relies on product liability 
law and road traffic law.

› Directive 85/374/EEC

› In case of accidents, possible defendants are 
the vehicle operator, the owner, or the 
manufacturer.

› In Europe, the use of automated vehicles 
typically requires regular traffic liability 
insurance.

› The liability insurer has a direct claim against 
the manufacturer if the damage is based on
the failure of the automated driving system.

Liability

Photo by Mikhail Pavstyuk on Unsplash
Report: Sohjoa Baltic European Legal Implementation Roadmap

https://unsplash.com/photos/EKy2OTRPXdw?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/search/photos/law?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://www.ikem.de/wp-content/uploads/2019/04/20190401_Sohjoa_Legal_Report.pdf


Liability, US style

Photo by Mikhail Pavstyuk on Unsplash

Common/case law system = derived from judicial decisions of courts and similar tribunals

https://unsplash.com/photos/EKy2OTRPXdw?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/search/photos/law?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Trolley, what’s your
problem?



Source: https://knowyourmeme.com/photos/1212991-the-trolley-problem

A runaway trolley is about to create 5 trolley problems. 
Do you pull the lever and divert it, so it only creates 1?

https://knowyourmeme.com/photos/1212991-the-trolley-problem


Why it is not a problem
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› Technological development obeys the principle of 
personal autonomy

› Individuals enjoy freedom of action for which they 
themselves are responsible.

› The protection of individuals takes precedence over 
all other utilitarian considerations

› At least a diminution in harm compared with human driving, 
in other words a positive balance of risks.

› The guiding principle is the avoidance of accidents

› Technologically unavoidable residual risks do not militate 
against the introduction of automated driving if the balance 
of risks is fundamentally positive.

› A balance between maximum personal freedom of 
choice and the freedom of others and their safety

Ethics and automated driving

Report: Ethics Commission on Automated and Connected Driving, link

https://www.bmvi.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile


› Automated and connected technology should prevent accidents 

wherever this is practically possible.

› The technology must be designed in such a way that critical 

situations do not arise in the first place.

› Defensive and anticipatory driving behaviour, posing as little risk 

as possible to vulnerable road users.

› In hazardous situations that prove to be unavoidable, despite all 

technological precautions being taken, the protection of human 

life enjoys top priority.

› Damage to animals or property should be accepted.

› In the event of unavoidable accident situations, any distinction 

based on personal features (age, gender, physical or mental 

constitution) is strictly prohibited.

› It is also prohibited to offset victims against one another.

› Reducing the number of personal injuries may be justifiable. 

Ethics and automated driving

Report: Ethics Commission on Automated and Connected Driving, link

https://www.bmvi.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile


› The public is entitled to be informed about 
new technologies and their deployment in a 
sufficiently differentiated manner.

› Transparent publicly available guidance for the 
deployment and programming of automated vehicles.

› Reviewed by a professionally suitable independent 
body.

› It must be possible to clearly distinguish 
whether a driverless system is being used or 
whether a driver retains accountability with 
the option of overruling the system.

› The distribution of responsibilities should be 
documented and stored. This applies especially to the 
human-to-technology handover procedures.

Ethics and automated driving

Report: Ethics Commission on Automated and Connected Driving, link

https://www.bmvi.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile


› The software and technology in highly 
automated vehicles must be designed so that 
the need for an abrupt handover of 
control to the driver (“emergency”) is 
virtually obviated.

› In emergency situations, the vehicle must 
autonomously, i.e. without human assistance, 
enter into a “safe condition”. 

› The proper use of automated systems 
should form part of people’s general digital 
education.

› This should be taught in an appropriate manner 
during driving tuition and tested.

Ethics and automated driving

Report: Ethics Commission on Automated and Connected Driving, link

https://www.bmvi.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf?__blob=publicationFile


Thank you!
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