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1 Introduction 

1.1 The Coming Collision Between Automated Vehicles and the Law 

Road traffic is on the verge of a new technology: automated driving. In the coming 

years or decades,1 the driver will be replaced by an automated system which takes 

over the driving task. Drivers will no longer have to drive, but rather can divert their 

attention to other activities. Automated vehicles can come in all shapes and sizes. 

Tests are taking place with, for instance, self-driving vehicles moving cargo2 or small 

buses bringing multiple people from a station to a hospital.3 Cars can become mobile 

meeting rooms, hotel rooms, or even gyms. All of this is part of developments to 

offer mobility to everyone and to make travelling easier whilst bringing down 

pollution and increasing road safety. Automated vehicles are expected to contribute 

to all of these goals. For instance, by making a human driver superfluous, automated 

vehicles could be used by people currently unable to drive (such as children and 

people with physical impairments).4 Additionally, there could possibly be a positive 

impact on the environment, because of ride-sharing and the reduction in distance 

between vehicles.5 

 

 

1 See for an overview of the predictions of multiple vehicle manufacturers Jon Walker, ‘The Self-

Driving Car Timeline – Predictions from the Top 11 Global Automakers’ (Emerj.com, 14 May 2019) 

<https://emerj.com/ai-adoption-timelines/self-driving-car-timeline-themselves-top-11-automakers/> 

accessed 1 August 2019. 
2 See for instance Volvo, ‘Vera’ <www.volvotrucks.com/en-en/about-us/automation/vera.html> 

accessed 30 July 2019. 
3 See for instance ‘Proef met zelfrijdend busje in Scheemda wordt verlengd’ (provinciegroningen.nl, 
13 May 2019) <www.provinciegroningen.nl/actueel/nieuwsartikel/proef-met-zelfrijdend-busje-in-

scheemda-wordt-verlengd/> accessed 30 July 2019. 
4 See for instance Srikanth Saripalli, ‘Are self-driving cars the future of mobility for disabled people?’ 
(The Conversation online, 6 October 2017) <http://theconversation.com/are-self-driving-cars-the-

future-of-mobility-for-disabled-people-84037> accessed 30 July 2019; and Ashley Halsey, Michael 

Laris, ‘Blind man sets out alone in Google’s driverless car’ (Washington Post online, 13 December 

2016) <www.washingtonpost.com/local/trafficandcommuting/blind-man-sets-out-alone-in-googles-

driverless-car/2016/12/13/f523ef42-c13d-11e6-8422-

eac61c0ef74d_story.html?noredirect=on&utm_term=.25d3bbde7b7a> accessed 30 July 2019. 
5 Daniel J Fagnant, Kara Kockelman, ‘Preparing a nation for autonomous vehicles: opportunities, 

barriers and policy recommendations’ (2015) 77 Transportation Research Part A: Policy and Practice 

167, 171; Chris Urmson,William Whittaker, ‘Self-Driving Cars and the Urban Challenge’(2015) 23(2) 

IEEE Intelligent Systems 66; Jeffery B. Greenblatt, Susan Shaheen, ‘Automated Vehicles, On-Demand 
Mobility, and Environmental Impacts’ 2(3) Current Sustainable/Renewable Energy Reports 74. 
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However, the main reason to take the driver out of the loop is road safety: in over 

90% of road accidents a human fault has contributed to or caused the accident.6 

Automated vehicles are expected to reduce that number dramatically.7 An 

automated vehicle does not get distracted, intoxicated or tired. It has 360 degree 

vision and responds quicker to events than humans are capable of. Automated 

vehicles have a faster reaction speed,8 and the sensors of an automated vehicle do 

not have to adjust to changing lighting conditions in the way human eyes have to.9 

As amazing as this may sound, traffic accidents will not become confined to the past. 

Automated vehicles will have limitations regarding which roads they can be used on 

and their use could be limited to certain weather conditions.10 Technical issues occur 

appear, such as a failing sensor, and software issues can arise. Besides all of this, an 

automated vehicle is also at risk of being hacked.11 So although automated vehicles 

are expected to be safer than human drivers, unfortunately road accidents will not be 

avoided entirely. As a consequence, legal questions regarding liability will rise, as well 

as legal questions concerning traffic laws. For instance, who is liable for damage 

caused by an automated vehicle? And does an automated vehicle need to obey the 

same traffic rules as a human driver? 

 

 

6 Santokh Singh, ‘Critical Reasons for Crashes Investigated in the National Motor Vehicle Crash 

Causation Survey’ (National Highway Traffic Safety Administration February 2015) 

<https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812115> accessed 1 May 2019. 
7 See for instance the US National Highway Traffic Safety Administration’s (NHTSA) safety 

expectations: at National Highway Traffic Safety Administration, ‘Automated Vehicles for Safety’ 

<www.nhtsa.gov/technology-innovation/automated-vehicles-safety> accessed 4 July 2019); Daniel J 

Fagnant, Kara Kockelman, ‘Preparing a nation for autonomous vehicles: opportunities, barriers and 

policy recommendations’ (2015) 77 Transportation Research Part A: Policy and Practice 167, 169-

170, 173. 
8 Daniel J Fagnant, Kara Kockelman, ‘Preparing a nation for autonomous vehicles: opportunities, 

barriers and policy recommendations’ (2015) 77 Transportation Research Part A: Policy and Practice 

167, 169. 
9 Werner Möhler, Jochen Buck, Christoph Müller, ‘Technische Fragestellungen’ in Jochen Buck, 
Helmut Krumbholz (eds), Sachverständigenbeweis im Verkehrsrecht: Unfallrekonstruktion, 
Biomechanik, Messtechnik, Bildidentifikation, Alkohol und Drogen (Nomos 2013) 44-7.  
10 Daniel J Fagnant, Kara Kockelman, ‘Preparing a nation for autonomous vehicles: opportunities, 

barriers and policy recommendations’ (2015) 77 Transportation Research Part A: Policy and Practice 

167, 169-170, 177. 
11 Something which has already been done with a conventional vehicle back in 2015: Andy 

Greenberg, ‘Hackers remotely kill a Jeep on the highway – with me in it’ (Wired, 21 July 2015) 

<www.wired.com/2015/07/hackers-remotely-kill-jeep-highway/> accessed 4 July 2019. See also 

Daniel J Fagnant, Kara Kockelman, ‘Preparing a nation for autonomous vehicles: opportunities, 

barriers and policy recommendations’ (2015) 77 Transportation Research Part A: Policy and Practice 
167, 177-178. 
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To answer these and other legal questions, a good understanding of the technology 

of automated vehicles, the risks and benefits is necessary. This will be explored in 

sections 1.2-1.4. Next, the main research questions and several sub-questions are 

discussed in section 1.5. Furthermore, the delimitation and methodology of this 

research are described in sections 1.6 and 1.7. The legal framework is discussed in 

section 1.8. Finally, the structure of this thesis is set out in section 1.9. 

1.2 Technology, Terminology and Taxonomy 

When it comes to automated driving, numerous terms have been used by scholars, 

the media, and producers. Terms such as self-driving car, autonomous vehicle or 

automated vehicle are being used to describe vehicles with different capabilities. In 

recent years, there has been a development in terms used to describe the different 

levels of automation of vehicles. This development is reflected in the terms used in 

the papers that form the chapters of this thesis. Which term is used is clearly stated 

in each chapter. In this introduction, the term ‘automated vehicle’ is used for a 

vehicle which is able to completely drive by itself without human interference. In 

other words: the term ‘automated vehicle’ is used to describe a so-called SAE Level 5 

vehicle. 

Back in 2014, the SAE (Society of Automotive Engineers) issued a standard on 

taxonomy and definitions concerning the capabilities of automated vehicles, thereby 

providing more clarity.12 This standard has seen some revisions, most recently in 

2018. Other institutions, such as the US National Highway Traffic Safety 

Administration (NHTSA)13 and the German Bundesanstalt für Straßenwesen (BASt),14 

have, in recent years, also published overviews of definitions and of the different 

degrees of automation of vehicles. The SAE Levels, however, are more widely known 

and used, and are therefore used in this research. The SAE makes a distinction 

between six different levels of automation, explaining which part of the dynamic 

driving task is performed by the human driver or by the automated driving system. 

The dynamic driving task entails all of the real-time operational and tactical functions 

 

 

12 SAE International, Taxonomy and Definitions for Terms Related to Driving Automation Systems for 
On-Road Motor Vehicles. Standard J3016 (revised June 2018). 
13 National Highway Traffic Safety Administration, ‘Preliminary Statement of Policy Concerning 

Automated Vehicles’ (2013) 4ff. The NHTSA now also uses the SAE Levels, see National Highway 

Traffic Safety Administration, ‘Automated Vehicles for Safety’ <www.nhtsa.gov/technology-

innovation/automated-vehicles-safety> accessed 4 July 2019.) 
14 Tom M Gasser (Projektgruppenleitung) and others, ‘Bericht zum Forschungsprojekt 

F1100.5409013.01 des Arbeitsprogramms der Bundesanstalt für Straßenwesen: Rechtsfolgen 
zunehmender Fahrzeugautomatisierung’ (Bundesanstalt für Straßenwesen 2012) 9ff. 
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required to operate a vehicle; such as longitudinal and lateral motion control, 

monitoring the environment, responding to objects and events, and manoeuvre 

planning. It does not include actions such as trip scheduling and selecting a 

destination.15 The automated driving system is the combination of hardware and 

software that enable the vehicle to perform the entire dynamic driving task.16 As 

shown in Table 1, at the lower SAE Levels of Automation, the automated driving 

system is unable to perform all parts of the dynamic driving task. 

 

 

15 SAE International, Taxonomy and Definitions for Terms Related to Driving Automation Systems for 
On-Road Motor Vehicles. Standard J3016 (revised June 2018) 6-7. 
16 SAE International, Taxonomy and Definitions for Terms Related to Driving Automation Systems for 
On-Road Motor Vehicles. Standard J3016 (revised June 2018) 3. 
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Table 1. The three lower SAE Levels of Automation.17 

 

 

17 SAE International, Taxonomy and Definitions for Terms Related to Driving Automation Systems for 
On-Road Motor Vehicles. Standard J3016 (revised June 2018). 

Level 0

• no driving automation

• the human driver needs to perform the entire dynamic driving task

Level 1

• driver assistance

• a system is capable of performing a subtask of the dynamic driving 
task, namely either the longitudinal or lateral vehicle motion 
control. The remainder of the dynamic driving task is performed by 
the driver

Level 2

• partial driving automation

• a system performs both the longitudinal and lateral vehicle motion 
control, whilst the remainder of the dynamic driving task is 
performed by the driver
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At SAE Level 3, a significant change takes place.18 At all other levels than the lowest 

two, the automated driving system of the vehicle is capable of performing the entire 

driving task. In the case of an SAE Level 3, and as shown in Table 2, the system can 

only do so under specific conditions (on specific roads, under specific weather 

conditions etc.), which define the so-called operational design domain. 

Table 2. The three higher SAE Levels of Automation.19 

The emphasis of this research lies on SAE Level 5 vehicles. Terms like self-driving car, 

autonomous vehicle and automated vehicle will be used to discuss a SAE Level 5 

 

 

18 SAE International, Taxonomy and Definitions for Terms Related to Driving Automation Systems for 
On-Road Motor Vehicles. Standard J3016 (revised June 2018) 21-26. 
19 SAE International, Taxonomy and Definitions for Terms Related to Driving Automation Systems for 
On-Road Motor Vehicles. Standard J3016 (revised June 2018). 

Level 3

• conditional driving automation

• the automated driving system can perform the entire dynamic 
driving task within its operational design domain. The user is 
receptive to a request to intervene and can do so in a timely 
manner. He is expected to resume the performance of the dynamic 
driving task when requested.

Level 4

• high driving automation

• there is no longer an expectation that the user will resume the 
performance of the dynamic driving task when requested. The 
automated driving system performs the entire dynamic driving task 
within a specific operational design domain, for instance on a 
highway. The automated driving system can achieve a minimal risk 
condition when necessary

Level 5

• full driving automation

• the automated driving system performs the entire dynamic driving 
task under all driver-manageable road conditions within its region 
of the world. So, the automated driving system no longer has a 
specific operational design domain in which it can function. The 
automated driving system can also achieve a minimal risk condition 
and there is no expectation that a user will intervene.
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vehicle which is fully automated and can drive independently, without human 

interference. 

In identifying the legal challenges that automated driving poses, assumptions need to 

be made. This is necessary as automated vehicles, SAE Level 5, are not yet deployed 

on public roads and the exact form in which automated vehicles will be deployed on 

public roads in the future is uncertain. In this research, the assumption is made that 

an SAE Level 5 automated vehicle is feasible. This automated vehicle will not have the 

conventional controls of a conventional vehicle, such as a brake pedal, steering wheel 

etc. The vehicle could be equipped with an emergency brake, but no other means for 

the user or passengers to directly influence the driving behaviour of the vehicle will 

be available. The automated vehicle will be able to function without human 

interference. A user will only need to determine the destination of the trip before 

driving off and undertaking other activities during the trip. By taking the driver out of 

the loop, road safety is expected to benefit. 

1.3 Safety Expectations 

Automated driving is seen as a technology that has the potential to save many lives. 

In 2016, over 3600 persons died every single day on the world’s public roads, 

amounting to 1.35 million lives lost.20 This number has been steadily increasing.21 A 

number of European countries have also observed this increase.22 In the Netherlands, 

for instance, 2018 saw a substantial increase in the number of road fatalities, up 11% 

when compared to the previous year.23 Road traffic safety is of global concern. The 

United Nations has made road safety part of their Sustainable Development Goals. 

Sustainable Development Goal 3 on ensuring healthy lives and promoting well-being 

for all at all ages includes Target 3.6, which reads: “By 2020, halve the number of 

 

 

20 World Health Organization, ‘Global Status Report on Road Safety 2018’ (2018) 

<www.who.int/violence_injury_prevention/road_safety_status/2018/en/> accessed 1 May 2019, 2. 
21 See for instance World Health Organization, ‘Global Status Report on Road Safety, 2015’ (2015) 
<www.who.int/violence_injury_prevention/road_safety_status/2015/en/> accessed 18 April 2017, 2; 

and World Health Organization, ‘Global Status Report on Road Safety, 2018’ (2018) 

<www.who.int/violence_injury_prevention/road_safety_status/2018/en/> accessed 1 May 2019, 2. 

However, given the population growth, the number of road traffic fatalities relative to the size of the 

population has been stable: World Health Organization, ‘Global Status Report on Road Safety, 2018’ 

(2018) <www.who.int/violence_injury_prevention/road_safety_status/2018/en/> accessed 1 May 

2019, 2. 
22 European Transport Safety Council, ‘Road deaths in the European Union – latest data’ 

<https://etsc.eu/euroadsafetydata/> accessed 29 July 2019. 
23 SWOV, ‘Road deaths in the Netherlands’ (SWOV Fact sheet, 18 April 2019) <www.swov.nl/en/facts-
figures/factsheet/road-deaths-netherlands> accessed 29 July 2019. 
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global deaths and injuries from road traffic accidents.”24 This target is part of the 

Decade of Action for Road Safety 2011-2020.25 The World Health Organization 

formulated a plan for this Decade of Action.26 One of the activities identified in this 

plan is the encouragement of the universal deployment of improved vehicle safety 

technologies through, among other things, providing incentives to accelerate the 

uptake of new technologies.27 New technologies are also identified by the European 

Union as a means to improve road safety and contribute to the so-called Vision 

Zero.28 Vision Zero is the aim of the EU to reduce road fatalities to zero by 2050.29 

Automated vehicles are anticipated to help contribute towards achieving this goal, as 

it is expected to increase road safety by eliminating the human error that contributes 

to over 90% of accident causes.30 However, this is an expectation, and as yet it has 

not been proven whether, and to what extent, automated vehicles s will decrease the 

number and severity of accidents and increase road safety.31 It is, however, widely 

 

 

24 United Nations, ‘Sustainable Development Goal 3’ <https://sustainabledevelopment.un.org/sdg3> 

accessed 30 July 2019. 
25 United Nations Road Safety Collaboration, ‘Decade of Action for Road Safety 2011-2020 seeks to 

save millions of lives’ (World Health Organization) <www.who.int/roadsafety/decade_of_action/en/> 

accessed 30 July 2019. 
26 World Health Organization, ‘Global Plan for the Decade of Action for Road Safety 2011-2020’ 

(World Health Organization 2011) 

<www.who.int/roadsafety/decade_of_action/plan/plan_english.pdf?ua=1> accessed 30 July 2019. 
27 World Health Organization, ‘Global Plan for the Decade of Action for Road Safety 2011-2020’ 

(World Health Organization 2011) 
<www.who.int/roadsafety/decade_of_action/plan/plan_english.pdf?ua=1> accessed 30 July 2019, 

15. 
28 European Commission, ‘Annex 1: ’Strategic Action Plan on Road Safety’ COM (17 May 2018) 293 

final 5-6; European Commission, ‘On the road to automated mobility: An EU strategy for mobility of 

the future’ (Communication from the Commission) COM (2018) 283 final; Declaration of Amsterdam 

on Cooperation in the field of connected and automated driving, 14-15 April 2016, available at 

<https://english.eu2016.nl/documents/publications/2016/04/14/declaration-of-amsterdam> 

accessed 11 April 2017 (Declaration of Amsterdam 2016). 
29 European Commission, ‘Roadmap to a Single European Transport Area – Towards a competitive 

and resource efficient transport system’ (white paper) COM (2011) 144 final, 10. See also European 
Commission, ‘Annex 1: ’Strategic Action Plan on Road Safety’ COM (17 May 2018) 293 final. 
30 Santokh Singh, ‘Critical Reasons for Crashes Investigated in the National Motor Vehicle Crash 

Causation Survey’ (National Highway Traffic Safety Administration February 2015) 

<https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812115> accessed 1 May 2019; 

National Highway Traffic Safety Administration, ‘Automated Vehicles for Safety’ 

<www.nhtsa.gov/technology-innovation/automated-vehicles-safety> accessed 4 July 2019; and 

Daniel J Fagnant, Kara Kockelman, ‘Preparing a nation for autonomous vehicles: opportunities, 

barriers and policy recommendations’ (2015) 77 Transportation Research Part A: Policy and Practice 

167, 169-170, 173. 
31 See for instance Michael Sivak and Brandon Schoettle, ‘Road Safety with Self-Driving Vehicles: 
General Limitations and Road Sharing with Conventional Vehicles’ (The University of Michigan 
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assumed that automated vehicles will significantly improve road safety and bring 

down the number of road traffic fatalities.32 

1.4 Changing Roles and Effects 

Different parties are involved in the development, deployment and use of automated 

vehicles. Some of these parties are unknown to conventional vehicles, others are not. 

Automated vehicles are, like any vehicle, produced by one or more producers. 

Besides the producer of the vehicle as a whole, there will probably be several other 

producers providing different parts, such as the sensors or cameras, or the software 

of the vehicle. As the driving task will no longer be performed by a human driver but 

by the automated driving system, the liability risks of each of these producers might 

change.  

Although an automated vehicle will have an owner just like a conventional vehicle, it 

is likely that ownership will change with the changes expected in mobility. Owners 

will likely be fleet operators themselves, or they could hire a fleet operator to manage 

an entire fleet of automated vehicles for them. These vehicles can be rented out to 

consumers, either for an entire trip or as the so-called last mile solution. This last mile 

solution should bridge the gap between public transport and the last mile or so from, 

for instance, the train station to the final destination. 

An automated vehicle will, just like a conventional vehicle, have passengers. There 

will be passengers using an automated vehicle privately, or passengers sharing an 

automated bus to bring them from a train station to their destination. Whether an 

automated vehicle will have a driver, however, is very much debated in the legal 

field. It is usually fairly easy to identify who is the driver of a conventional vehicle: 

often times this is the person with their hands on the wheel, feet by the pedals and 

sitting in the driver’s seat. It becomes much more difficult to identify the driver of an 

SAE Level 5 vehicle, as this vehicle might not be equipped with these controls and 

performs the driving task itself. This development gives rise to the question whether 

 

 

Transportation Research Institute, Ann Arbor, January 2015) 

<https://deepblue.lib.umich.edu/bitstream/handle/2027.42/111735/103187.pdf?sequ> accessed 1 

May 2019. 
32 See for instance for the European Commission, ‘Annex 1: ’Strategic Action Plan on Road Safety’ 

COM (17 May 2018) 293 final and Declaration of Amsterdam 2016; see for the US: US Department of 

Transportation, ‘Preparing for the Future of Transportation: Automated Vehicles 3.0’ (Policy 

initiative, October 2018) <www.transportation.gov/sites/dot.gov/files/docs/policy-

initiatives/automated-vehicles/320711/preparing-future-transportation-automated-vehicle-30.pdf> 
accessed 1 May 2019. 
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an automated vehicle even has a driver. Therefore, the person using the vehicle and 

activating its automated driving system will be referred to as user. 

Automated vehicles could be driving down public roads in the future. So they will also 

have to interact with other road users. These other road users could be the drivers of 

conventional vehicles, cyclists, pedestrians etc. How the interaction between these 

different road users and automated vehicles will take place is subject to research, as 

the common forms of interaction, like hand gestures, are impossible for automated 

vehicles. The interaction between road users and automated vehicles could take on 

various forms in the future. Prototypes of automated vehicles have been shown 

equipped with a sign, telling a pedestrian it is safe to cross the road, or light effects 

indicating the next action of the vehicle to cyclists.33 

What is also subject to research is the necessity of communication between the 

automated vehicle and the infrastructure.34 Road side units (RSU’s) could provide the 

vehicle with information on the condition of the road, congestion, road works or 

weather, for example.35 Whether and to what extent this form of communication is 

necessary for an automated vehicle is at the moment of writing uncertain. The road 

authority, regardless of whether this communication with the infrastructure will be 

developed, will see its role changing with the arrival of automated vehicles. 

Automated vehicles will need a different infrastructure than human drivers driving 

conventional vehicles. For instance, automated vehicles could depend on the lane 

markings in order to establish their position on the road. Whereas human drivers are 

able to work with somewhat worn-down lane markings, this could prove 

unmanageable for an automated vehicle that might not be able to ‘see’ or correctly 

identify these worn-down lane markings as lane markings. Road authorities will have 

to take these developments into account and change (the maintenance of) the 

infrastructure accordingly. 

 

 

33 See for example <www.drive.ai/> accessed 14 June 2019; Daimler, ‘Automated Driving: How do we 

develop trust between humans and machines?’ 

<www.daimler.com/innovation/case/autonomous/future-insight-2.html> accessed 14 June 2019. 
34 It is uncertain if and to what extent automated vehicles will rely on communication with the 

infrastructure (V2I), communication with other vehicles (V2V) or communication with another entity 

(for instance a pedestrian) (V2X). Therefore, this is not further explored in this research. 
35 See for instance the C-ITS Corridor project: Rijkswaterstaat, ‘C-ITS Corridor project’ 
<https://itscorridor.mett.nl/home+_eng/c-its+corridor_eng/default.aspx> accessed 14 June 2019. 
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Vehicle authorities will also see a change in their role. Under current EU legislation,36 

a vehicle – which includes an automated vehicle – will need to be approved by a 

vehicle authority of an EU Member State for it to be allowed on public roads in all 

Member States. Software-updates making substantial changes to the behaviour of a 

vehicle will need to be assessed and approved by a vehicle authority.37 Therefore, the 

vehicle authority will still play a role long after the automated vehicle itself has been 

approved. The technical requirements set for a motor vehicle will also need to be 

rewritten or added to with the development of automated vehicles. 

1.5 Research Question 

As already briefly touched upon, the development of automated vehicles gives rise to 

many legal questions.38 These questions concern many different legal aspects, as 

shown by Table 3. 

 

 

36 Directive 2007/46/EC of the European Parliament and of the Council of 5 September 2007 

establishing a framework for the approval of motor vehicles and their trailers, and of systems, 

components and separate technical units intended for such vehicles [2007] OJ L263/1. 
37 Art. 13 ff Directive 2007/46/EC of the European Parliament and of the Council of 5 September 2007 

establishing a framework for the approval of motor vehicles and their trailers, and of systems, 

components and separate technical units intended for such vehicles [2007] OJ L263/1. 
38 See for instance the policy and regulatory needs ERTRAC, a European technology platform, has 

identified: ERTRAC, ‘Connected Automated Driving Roadmap’ (Version 8, 8 March 

2019)<www.ertrac.org/uploads/documentsearch/id57/ERTRAC-CAD-Roadmap-2019.pdf> accessed 1 
May 2019, 47-48. 
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Table 3. Different legal aspects involved in automated driving. 

Answering all those questions goes beyond the scope of one PhD research. This 

research focuses on two fields concerning the most pressing questions: traffic law 

and civil liability. These two fields can make or break the development of automated 

driving: if traffic laws do not accommodate automated driving, automated vehicles 

will not be allowed on public roads and if the questions regarding civil liability are not 

answered it is unlikely consumers will accept automated vehicles.39 The central 

research question reads: 

Are legislative measures concerning traffic laws and civil liability needed in order to 

facilitate the deployment of self-driving cars on public roads within the EU, and if so, 

which legislative measures concerning traffic laws and civil liability should be taken? 

 

 

39 Johanna Zmud, Ipek N Sener, Jason Wagner, ‘Consumer Acceptance and Travel Behavior Impacts of 
Automated Vehicles’ (Texas A&M Transportation Institute, January 2016) 15, 56. 

automated 
driving

insurance

data 
protection

technical 
regulations

driving 
licence

traffic law

liability

•criminal 
liability

•civil laibility
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A series of sub-questions need to be answered in order to come to an answer to this 

central question. These sub-questions require the more in-depth exploration of the 

legal issues of the specific field. 

1. Which legislative measures are already undertaken by legislators in California 

(USA), the United Kingdom and the Netherlands? 

To identify the key legal issues, an overview of the legislative steps undertaken 

by several governments is discussed first. These steps include the regulatory 

framework for trials of automated vehicles on public roads, as well as 

preparatory documents on revising legislation in different jurisdictions in order 

to accommodate automated driving. 

2. Does an automated vehicle have a driver within the meaning of the Geneva 

Convention on Road Traffic 1949 and the Vienna Convention on Road Traffic 

1968, and if not, how can these Conventions be revised to accommodate 

automated vehicles? 

The Geneva Convention and the Vienna Convention are of great importance 

globally: countries that are party to these Conventions need to bring their 

national traffic laws in to compliance with the Conventions. The notion of 

driver is central to both Conventions. It is studied whether an automated 

vehicle has a driver within the meaning of the Geneva Convention and Vienna 

Convention. Several options to revise the Conventions in order to 

accommodate automated driving are explored. 

3. Which stakeholder should have a duty to prevent an automated vehicle with a 

safety-critical defect from participating in road traffic? 

This sub-question pertains to the role of different stakeholders. The role of the 

user, the owner and/or fleet operator, the producer and the vehicle authority 

are explored. 

4. If an automated vehicle causes damage because of a ‘learning error’ of the 

self-learning software of the vehicle, or by a glitch in a software update, can 

the producer of the automated vehicle be held liable for this damage under the 

Product Liability Directive? 

If, despite any precautions, an automated vehicle has caused damage, the 

question arises if the producer of the automated vehicle can be held liable for 

that damage if a problem with the vehicle has been the cause of the accident. 
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The EU Product Liability Directive40 does not offer certainty on whether or not 

software is a product within the meaning of the Directive. Therefore, the legal 

position of the producer is uncertain. 

5. What influence has the deployment of automated vehicles on the liability risks 

of the road authority? 

The liability of the road authority is discussed on the basis of a Dutch example. 

Automated vehicles will be dependent on different infrastructure than human 

drivers and conventional vehicles, subsequently changing the liability risks for 

the road authorities in charge of the infrastructure and its maintenance. 

These questions cover two of the main legal hurdles for deploying automated 

vehicles: traffic laws and tort law. These are questions that need to be dealt with in 

order to make deployment legally possible (traffic laws) and to provide clarification 

on who is liable when an automated vehicle causes damage (tort law), thereby 

encouraging adoption by the general public.41 The discussed questions cover the 

most pressing issues, but not all legal questions concerning automated driving. 

1.6 Delimitations of Research 

As described above, there are many legal questions surrounding automated driving. 

Given the length and timeframe for this research, it is impossible to answer every 

single question. Therefore, some questions will not be discussed in this thesis. 

When it comes to discussing the Geneva Convention and the Vienna Convention, the 

notion of ‘driver’ in the traffic rules of both Conventions is central as it is an 

important stumbling block for the deployment of automated vehicles (sub-question 

2). Both Conventions also cover driving permits (Chapter IV Geneva Convention and 

Chapter V Vienna Convention). However, the question whether driving permits 

should still be necessary for those using automated vehicles will not be explored in 

this thesis, as this depends highly on the technical capabilities of the vehicles and is 

more a political than a legal question. 

 

 

40 Council Directive 85/374/EEC of 25 July 1985 on the approximation of the laws, regulations and 

administrative provisions of the Member States concerning liability for defective products (Directive 

85/374/EEC) [1985] OJ L210/29. 
41 Eva Fraedrich, Barbara Lenz, ‘Societal and Individual Acceptance of Autonomous Driving’ in: 

Maurer and others (eds), Autonomous Driving (Springer 2016). 632; Daniel J Fagnant, Kara 

Kockelman, ‘Preparing a nation for autonomous vehicles: opportunities, barriers and policy 
recommendations’ (2015) 77 Transportation Research Part A: Policy and Practice 167, 179-180. 
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Technical regulations will need an extensive overhaul as they are written for 

conventional vehicles with conventional drivers.42 How they should be revised is 

mainly a technical matter, not so much a legal one. Therefore, this topic is not 

covered in this research. 

Automated driving gives rise to moral dilemmas (see for example Image 1). In a 

situation in which it is impossible for an automated vehicle to avoid an accident and 

result in casualties, the question rises as to whose lives it should save.43 Although 

these are interesting dilemmas, it goes beyond the scope of this research to discuss 

them in-depth. 

Image 1. Screenshot from moral dilemma of the MIT Moral Machine.44 

Fault-based liability for damage caused by an automated vehicle is briefly discussed in 

answering sub-question 3 (Which stakeholder should have a duty to prevent an 

automated vehicle from participating in road traffic with a safety-critical defect?). 

This research will provide an indication on how users of an automated vehicle should 

 

 

42 See for instance United Nations Economic and Social Council, ‘Framework document on 

automated/autonomous vehicles’ (15 April 2019) UN Doc ECE/TRANS/WP.29/2019/34 of Working 

Party 29, responsible for harmonization of vehicle regulations. 
43 See Massachusetts Institute of Technology, ‘Moral Machine’ <http://moralmachine.mit.edu/> 

accessed 19 August 2019; and Edmond Awad and others, ‘The Moral Machine experiment’ (2018) 

563 Nature volume 59. 
44 Massachusetts Institute of Technology, ‘Moral Machine’ (screenshot) 
<http://moralmachine.mit.edu/> accessed 19 August 2019. 



28 

 

behave and which duties they have. Fault-based liability is not explored at great 

depth as it is expected that there will be a shift from fault-based liability of the driver 

to risk-based liability of the producer of automated vehicles.45 Damage caused by 

automated vehicles is more likely to be caused by a problem with the hardware or 

software of the automated vehicle than by a person using the vehicle, as that person 

will only have very limited means to influence the driving behaviour of the vehicle 

(e.g. an emergency brake). Therefore, the emphasis of this research lies on the strict 

liability of the producer of the automated vehicle under the Product Liability 

Directive. 

In addition, matters of insurance will only be briefly touched upon. The development 

of automated vehicles has given rise to questions on new or different frameworks of 

insurance.46 The length and scope of this thesis is not suitable for the necessary in-

depth research into all aspects of insurance. Therefore, the topic will only be touched 

upon briefly. 

Another important matter is data protection. Automated vehicles could gather as 

much as 1 terabyte of data a day.47 Vehicle data, such as speed, brake power and 

steering can be monitored. New technological developments make it possible to also 

track heartrate, eye movements etc. of the persons using a vehicle, which raises new 

questions concerning the protection of the data of the users of automated vehicles, 

particularly SAE Levels 2-4. This is where the interests of road safety and data 

protection could collide: if, for instance, a sensor tracking the eye movements of the 

driver picks up that the driver is falling asleep, the vehicle could interfere by parking 

itself at the side of the road. This requires an extensive research, but given the length 

of this thesis it will be limited to an initial exploration of the legal challenges 

 

 

45 Gerhard Wagner, ‘Produkthaftung für autonome Systeme’ (2017) 217(6) Archiv für die civilistische 

Praxis 707, 708-709; Kiliaan APC van Wees, ‘Voertuigautomatisering en productaansprakelijkheid’ 

(2018) 4 Maandblad voor Vermogensrecht 112-113; Jan De Bruyne and Jochen Tanghe, ‘Liability for 
Damage Caused by Autonomous Vehicles: A Belgian Perspective’ (2017) 8(3) Journal of European 

Tort Law 324, 348. 
46 See for instance Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability’ (2015) 

31(4) Computer Law & security Review 506, para 4.2.5; Van Wees, Vellinga and Vellinga in Van den 

Acker, ‘Visies op de autonome auto’, (2015) 63 Verkeersrecht; Kiliaan APC van Wees, ‘Zelfrijdende 

auto’s, aansprakelijkheid en verzekering; over nieuwe technologie en oude discussies’, (2016) (2) 

Tijdschrift voor Vergoeding Personenschade 29. 
47 Leslie Hook, ‘Driverless cars: mapping the trouble ahead’ (Financial Times, 21 February 2018) 

<www.ft.com/content/2a8941a4-1625-11e8-9e9c-25c814761640> accessed 4 July 2019; Stan 

Dmitriev, ‘Autonomous cars will generate more than 300 TB of data per year’ 
<www.tuxera.com/blog/autonomous-cars-300-tb-of-data-per-year/>accessed 4 July 2019. 
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regarding the processing of data concerning health by the automated vehicle as this 

concerns data of which it has previously not been possible to gather on such a scale. 

1.7 Sources and Methodology 

This research requires a good understanding of the field of automated driving. Many 

articles, policy papers and conference attendances have provided a solid 

understanding of the technical developments and constrains. Against this technical 

backdrop, this research comprises of a doctrinal analysis of legislation, case law, legal 

literature and preparatory legislative documents.48 Both digital and non-digital 

sources have been consulted. Depending on the sub-question, different sources from 

different jurisdictions are of more importance to that specific part of the research. 

To develop understanding of the technology needed for automated vehicles and its 

impact on society, many articles and reports were studied. Essential to developing 

this understanding was the attendance of a number of international conferences 

which focussed on all aspects of automated driving, such as the Transport Research 

Arena 2018 and the ITS (Intelligent Transport Systems) World Congress 2018. These 

conferences have also offered the indispensable opportunity to speak to experts in 

the field, to deepen understanding of the topic. This has proven to be essential for 

answering all the research questions. 

The first research sub-question, which concerns the status of the legal developments 

regarding automated driving, is answered by studying primary sources from different 

jurisdictions (California (USA), the United Kingdom and the Netherlands).49 These 

jurisdictions have been selected on the basis of their efforts to accommodate the 

(testing of) automated vehicles in their legal system and their different legal 

approaches to accommodating the (testing of) automated vehicles. Policy 

documents, journal articles etc. are reviewed as well, in order to give an apt overview 

of the legal developments at the moment of writing, but also to shed light on planned 

legal developments. This part of the research is of a descriptive nature, as it outlines 

 

 

48 Terry Hutchinson, Nigel Duncan, ‘Defining and describing what we do: doctrinal legal research’ 

(2012) 17(1) Deakin law review 83, 110ff; Ian Dobinson and Francis Johns, ‘Law as Qualitative 

Research’ in: Mike McConville, Research Methods for Law (Edinburgh University Press 2017) 20ff; 

J.B.M. Vranken, ‘Mr. C. Assers Handleiding tot de beoefening van het Nederlands Burgerlijk Recht. 
Algemeen Deel****. Een synthese’ (Kluwer 2014) 2014/8. 
49 Konrad Zweigert, Hein Kötz, Introduction to Comparative Law. Volume 1 – The Framework (second 
revised edition, Clarendon Press 1987) 28ff. 
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the existing legal developments that are of relevance to answering the other sub-

questions. It identifies common legal challenges. 

Concerning the sub-question relating to the Geneva Convention and Vienna 

Convention, this research follows a functional approach and is reform-oriented.50 In 

establishing whether an automated vehicle has a driver within the meaning of the 

Conventions, Dutch and German case law will be studied as well as discussion papers 

of Working Party 1, which is responsible for keeping both Conventions up-to-date, 

and other literature on the matter. A solution for the problem arising from the 

Geneva and Vienna Convention is searched for in international maritime and aviation 

traffic laws, as well as a national legal system: Dutch criminal law (analogy).51 This 

way, the best solution to the problem will be identified, providing a proposal for a 

revision of the Conventions.52 

The last three research questions will be studied through doctrinal research. 53 For 

the third sub-question, international literature and case law are reviewed. Using 

examples from Dutch case law, the effects of assigning a duty of care to a party are 

explored.  

Case law does not provide much support for answering the fourth sub-question. This 

sub-question evolves around the status of software under the Product Liability 

Directive. Although there is an established body of case law on matters concerning 

the Product Liability Directive, there is not a body of case law specifically on the 

status of software under the Directive. Therefore, legal literature will be the main 

source for this part of the research. This review of literature will contribute to 

establishing the status of software under the Product Liability Directive and the role 

of both the software producer and the producer of the entire automated vehicle. 

For the fifth and final sub-question, an example from Dutch law is used to indicate 

the growing influence of the (type-)approval of automated vehicles on the liability 

 

 

50 Konrad Zweigert, Hein Kötz, Introduction to Comparative Law. Volume 1 – The Framework (second 

revised edition, Clarendon Press 1987)28ff; Ian Dobinson and Francis Johns, ‘Law as Qualitative 

Research’ in: Mike McConville, Research Methods for Law (Edinburgh University Press 2017)22. 
51 Geoffrey Samuel, An Introduction to Comparative Law Theory and Method (Hart Publishing 2014) 

67-68; Terry Hutchinson, Nigel Duncan, ‘Defining and describing what we do: doctrinal legal research’ 

(2012) 17(1) Deakin law review 83, 111. 
52 Ian Dobinson and Francis Johns, ‘Law as Qualitative Research’ in: Mike McConville, Research 
Methods for Law (Edinburgh University Press 2017) 22; Geoffrey Samuel, An Introduction to 
Comparative Law Theory and Method (Hart Publishing 2014) 67. 
53 Ian Dobinson and Francis Johns, ‘Law as Qualitative Research’ in: Mike McConville, Research 
Methods for Law (Edinburgh University Press 2017) 20ff. 
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risks of the road authority. Therefore, the research will comprise mainly of a study of 

the relevant Dutch case law and legal literature. 

1.8 Legal Framework 

This research entails questions concerning public law and private law. The legal 

instruments studied are therefore diverse, although all relevant to automated 

driving. The Conventions and Directive that are central to this thesis are the Geneva 

Convention on Road Traffic 1949, the Vienna Convention on Road Traffic 1968 and 

the so-called Product Liability Directive (Directive 85/374/EEC). In addition to these 

Conventions and the Product Liability Directive, four other legal instruments are 

discussed in this thesis. 

1.8.1 Geneva Convention on Road Traffic 1949 and the Vienna Convention on 

Road Traffic 1968 

Both the Geneva Convention on Road Traffic of 1949 and the Vienna Convention on 

Road Traffic of 1968 entail, among others, traffic rules that could form a legal hurdle 

for the deployment of automated vehicles. The Geneva Convention and the Vienna 

Convention are currently in force in many countries across the globe: 98 countries are 

party to the Geneva Convention,54 while the Vienna Convention has 78 parties (some 

of which are also party to the Geneva Convention).55 Those parties are obliged to 

bring their national laws in conformity with the rules of the road from the 

Convention(s) they are party to (art. 6 Geneva Convention, art. 3 Vienna Convention). 

Through the adoption of uniform traffic rules, the Conventions aim to promote 

international road traffic and to increase road safety.  

Both Conventions have their roots in the beginning of the 20th century, when the call 

for easier cross-border traffic arose.56 In 1909, only a year after the introduction of 

 

 

54 See United Nations Treaty Collection, ‘List of Contracting Parties to the Convention on Road Traffic, 

Geneva, 19 September 1949 

<https://treaties.un.org/Pages/ViewDetailsV.aspx?src=TREATY&mtdsg_no=XI-B-

1&chapter=11&Temp=mtdsg5&clang=_en> accessed 27 June 2019. 
55 See United Nations Economic Commission for Europe, ‘List of Contracting Parties to the 

Convention on Road Traffic, Vienna, 8 November 1968’ (UNECE, 1 February 2007) 

<www.unece.org/fileadmin/DAM/trans/conventn/CP_Vienna_convention.pdf> accessed 27 June 

2019. 
56 Frank Schipper, Driving Europe: Building Europe on Roads in the Twentieth Century (Amsterdam: 
Aksant 2008) 65. 
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the Ford Model T,57 the International Convention on Motor Traffic was signed in 

Paris.58 This Convention entailed, among other things, conditions for motor vehicles, 

conditions for drivers and an international travelling pass.59 With an increase in motor 

vehicle traffic, several other Conventions followed.60 By 1948 these Conventions were 

deemed obsolete, so the United Nations Economic and Social Council called for a 

Conference on Road and Motor Transport.61 The result of this Conference was the 

Geneva Convention on Road Traffic of 1949. As time progressed, however, greater 

uniformity of national regulations regarding road traffic was deemed necessary.62 

This would require extensive amendments to the Geneva Convention, which was not 

possible under the amendment-procedure of the Convention.63 Therefore, a new 

Convention was drafted and signed at Vienna on 8 November 1968. Nowadays, 

efforts are being made to accommodate automated driving under the Conventions. 

So far, these efforts have led to the expansion of art. 8 of the Vienna Convention (the 

necessary majorities for the amendments to the Geneva Convention were not 

reached).64 Art. 8(5) Vienna Convention, which states that every driver should at all 

times be able to control his vehicle, needed clarification in light of the rise in 

advanced driver assistant systems (ADAS) and, ultimately, fully automated vehicles. 

For that purpose, paragraph 5bis was added to art. 8, which states that ADAS can, 

under certain conditions, be in conformity with art. 8(5) Vienna Convention. 

 

 

57 Ford, ‘Model T Facts’ (Ford.com) 
<https://media.ford.com/content/fordmedia/fna/us/en/news/2013/08/05/model-t-facts.html> 

accessed 1 May 2019. 
58 Attachment email from Robert Nowak, UN, to author (1 June 2017). See also Ernst Hollander, 

‘International Traffic Law: Its Forms and Requirements’ (1923) 17(3)The American Journal of 

International Law 470-488, 483-484. See for an extensive historical overview: Frank Schipper, Driving 
Europe: Building Europe on roads in the twentieth century (Amsterdam: Aksant September 2008). 
59 See for instance ‘Convention with Respect to the International Circulation of Motor Vehicles’ 

(1910) 4(4) The American Journal of International Law 316 ; US Department of Transportation, 

‘Workshop on Governance of the Safety of Automated Vehicles’ (Summary Report) (2016) 

<www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/12837-
workshop_on_governance_of_automated_vehicles_03062017_final_version-tag.pdf> accessed on 1 

May 2019. See also Frank Schipper, Driving Europe: Building Europe on roads in the twentieth century 

(Amsterdam: Aksant September 2008) 65-67. 
60 For instance, the 1926 International Convention relating to Road Traffic. 
61 Attachment email from Robert Nowak, UN, to author (1 June 2017). 
62 Attachment email from Robert Nowak, UN, to author (1 June 2017). 
63 Attachment email from Robert Nowak, UN, to author (1 June 2017). 
64 ECE/TRANS/WP.1/2014/; United Nations Economic and Social Council, ‘Report of the sixty-eighth 

session of the Working Party on Road Traffic Safety’ (17 April 2014) UN Doc ECE/TRANS/WP.1/145; 

Economic Commission for Europe Inland Transport Committee (73rd Session) ‘Automated Driving, 
Informal document No. 2’ (11 July 2016). 
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Working Party 1 (WP.1), the body of the United Nations Economic Commission for 

Europe (UNECE) responsible for keeping the Geneva Convention and the Vienna 

Convention up-to-date, also adopted a Resolution on the deployment of highly and 

fully automated vehicles in road traffic.65 Currently, WP.1 is also exploring which 

other activities a driver is allowed to engage in when the vehicle is (partially) driven 

by an automated system and the discussion on how to accommodate fully automated 

driving is developing further.66 

1.8.2 Product Liability Directive 

Another EU Directive studied in this research, more specifically for the fourth sub-

question, is Directive 85/374/EEC on the approximation of the laws, regulations and 

administrative provisions of the Member States concerning liability for defective 

products, or the Product Liability Directive, from 1985. This Directive establishes a 

strict liability for the producer of a defective product. The first draft of the Directive 

dates back from as early as 1974,67 triggered by, among other things, the Thalidomide 

affair and the growing influence of American law on the development of product 

liability.68 The Product Liability Directive aims to prevent divergences distorting 

competition and affecting the movement of goods within the common market as well 

as to prevent a differing degree of protection for the consumer against damage 

caused by a defective product to his health or property.69 

The European Commission has published five reports on the application of the 

Directive.70 The most recent report (2018) pays attention to the development of 

Artificial Intelligence (AI), which was reason to evaluate the Product Liability 

 

 

65 United Nations Economic and Social Council, ‘Global Forum for Road Traffic Safety: resolution on 

the deployment of highly and fully automated vehicles in road traffic’ (14 January 2019) UN Doc 

ECE/TRANS/WP.1/2018/4/Rev.3. 
66 See for instance United Nations Economic and Social Council, ‘Report of the seventy-eighth 
session’ (25-29 March 2019) UN Doc ECE/TRANS/WP.1/167. 
67 L Dommering-van Rongen, Productaansprakelijkheid. Een rechtsvergelijkend onderzoek (Kluwer 

2000) 5ff. See also Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 420-

470. 
68 Simon Whittaker, The development of product liability (Cambridge University Press 2010) 20ff; L 

Dommering-van Rongen, Productaansprakelijkheid. Een rechtsvergelijkend onderzoek (Kluwer 2000) 

5. 
69 Recitals Product Liability Directive. 
70 European Commission, ‘Liability of defective products’ (ec.europa.eu) 

<https://ec.europa.eu/growth/single-market/goods/free-movement-sectors/liability-defective-
products_en> accessed 12 July 2019. 
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Directive.71 The evaluation shows that the status of software under the Product 

Liability Directive is unclear.72 This important point is one of the topics discussed in 

this thesis. 

1.8.3 International Regulations for Preventing Collisions at Sea of 1972 

(COLREGS 1972) 

As maritime traffic and legislation is familiar with a degree of automation of the tasks 

involved in sailing a ship (i.e. autopilot), maritime traffic law can offer inspiration on 

how to handle automation in road traffic law. Like the Convention on International 

Civil Aviation , which is discussed below, the International Regulations for Preventing 

Collisions at Sea of 1972 (COLREGS 1972) can provide solutions to the challenges 

posed by automated driving to the Geneva Convention and the Vienna Convention. 

Therefore, these instruments are studied in this thesis. 

Well before international road traffic rules were deemed necessary, international 

rules on traffic at sea were in place. In the 19th century, several regulations were in 

place by the time the first International Maritime Conference was held in 1889.73 This 

conference led to new regulations on the prevention of collisions at sea, the 

International Rules of 1897.74 Several revisions followed, until in 1960 the number of 

ships equipped with radar had increased so substantially, that a provision concerning 

the conduct of vessels in restricted visibility was adopted at the Conference on Safety 

of Life at Sea in London in 1960.75 This Conference was convened by the Inter-

Governmental Maritime Consultative Organization (ICMO), which would later 

 

 

71 European Commission, ‘Report from the Commission to the European Parliament, the Council and 

the European Economic and Social Committee on the Application of the Council Directive on the 

approximation of the laws, regulations, and administrative provisions of the Member States 

concerning liability for defective products (85/374/EEC)’ COM (2018) 246 final, 1, 8-10. 
72 European Commission, ‘Evaluation of Council Directive 85/374/EEC on the approximation of laws, 

regulations and administrative provisions of the Member States concerning liability for defective 

products FINAL REPORT’ (January 2018) xii, 1-2, 6, 24, 36-39, 62, 65-67, 70-71, 76, 85. See also 
European Commission, ‘Liability for emerging digital technologies’ (Commission Staff Working 

Document) SWD (2018) 137 final, 10-11, 18. 
73 AN Cockcroft, LNF Lameijer, A Guide to the Collision Avoidance Rules: International Regulations for 
Preventing Collisions at Sea (Elsevier 2012) xi-xii. 
74 AN Cockcroft, LNF Lameijer, A Guide to the Collision Avoidance Rules: International Regulations for 
Preventing Collisions at Sea (Elsevier 2012) xi-xii; Raymond F Farwell, Farwell’s Rules of the Nautical 
Road (United States Naval Institute 1959) 3. 
75 AN Cockcroft, LNF Lameijer, A Guide to the Collision Avoidance Rules: International Regulations for 
Preventing Collisions at Sea (Elsevier 2012) xi-xii. The developments around radar were already 

discussed in 1948: Raymond F Farwell, Farwell’s Rules of the Nautical Road (United States Naval 
Institute 1959) 10-11. 
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become the International Maritime Organization (IMO).76 The 1960 Collision 

Regulations were replaced by the COLREGS 1972.77 These COLREGS are still in force 

today. They will be discussed in chapter 3 of this thesis. 

1.8.4 Convention on International Civil Aviation (Chicago Convention) 

There are also international “rules of the road” for the sky. Aviation is, just like 

maritime traffic, familiar with a certain degree of automation (i.e. autopilot). 

Therefore, aviation traffic law, more specifically the Convention on International Civil 

Aviation is studied in this research as it illustrates how a degree of automation in 

traffic can be accommodated in legislation. The Convention on International Civil 

Aviation, known as the Chicago Convention, dates back to 1944. Technical 

developments in aviation during the First and Second World War had opened up the 

possibilities of civil aviation.78 During the Second World War, 55 states convened in 

Chicago to agree on the Chicago Convention.79 They also decided on establishing the 

International Civil Aviation Organization (ICAO), later a specialised agency of the 

United Nations, which manages the Chicago Convention and formulates Standards 

and Recommended Practices (so-called SARPs) to enhance safety.80 The first 

Standards and Recommended Practices relating to Rules of the Air, which entailed 

traffic rules, were adopted in 1948 as Annex 2 of the Chicago Convention.81 After 

several amendments and revisions, Annex 2 of the Chicago Convention no longer 

entails recommended practices, but it does entail standards on the “rules of the 

road” for aircraft. States that have signed up to the Chicago Convention are obliged 

to bring their own regulations in conformity with these traffic rules.82  

 

 

76 AN Cockcroft, LNF Lameijer, A Guide to the Collision Avoidance Rules: International Regulations for 
Preventing Collisions at Sea (Elsevier 2012) xi-xii. 
77 AN Cockcroft, LNF Lameijer, A Guide to the Collision Avoidance Rules: International Regulations for 
Preventing Collisions at Sea (Elsevier 2012) xi-xiii; Inter-Governmental Maritime Consultative 

Organization, ‘Convention on the International Regulations for Preventing Collisions at Sea, 1972 

(COLREGs)’ (adopted 20 October 1972, entered into force 15 July 1977) 1050 UNTS 16.  
78 I H Philepina Diederiks-Verschoor, An introduction to air law (revised by Pablo Mendes de Leon, 9th 

rev ed, Wolters Kluwer 2012) 10ff. 
79 ICAO, ‘The History of ICAO and the Chicago Convention’ (icao.int) <www.icao.int/about-

icao/History/Pages/default.aspx> accessed 10 July 2019. 
80 ICAO, ‘ICAO and the United Nations’ (icao.int) <www.icao.int/about-icao/History/Pages/icao-and-

the-united-nations.aspx> (accessed 10 July 2019); ICAO, ‘About ICAO’ (icao.int) <www.icao.int/about-

icao/Pages/default.aspx> accessed 10 July 2019. 
81 Foreword to Annex 2 of International Civil Aviation Organization (ICAO), Convention on Civil 

Aviation (adopted 7 December 1944, entered into force 4 April 1947) 15 UNTS 295 (Chicago 

Convention). 
82 Article 12 Chicago Convention. 
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1.8.5 Directive 2007/46/EC on the Approval of Motor Vehicles 

The European Union Directive on a framework for the approval of motor vehicles and 

their trailers, and of systems, components and separate technical units intended for 

such vehicles (Directive 2007/46/EC or Type-approval Directive) will briefly be 

discussed as this research explores the influence of the approval of automated 

vehicles on the liability risks of the stakeholders involved in automated driving. 

Before a (type of) vehicle is allowed on EU public roads, it needs to be approved by a 

vehicle authority of one of the Member States (art. 1, 2, 3 Type-approval Directive). 

Given art. 34, Annexes IV and XI of the Type-approval Directive, the 1958 UNECE 

Regulations are applicable.83 These UNECE Regulations entail many technical 

requirements for vehicles. The UNECE Working Party 29 is responsible for the 

harmonisation of these regulations and is currently discussing how to deal with the 

development of automated vehicles.84 

1.8.6 Dutch Civil Code 

To illustrate the influence of the (type-)approval of an automated vehicle on the 

liability risks of one specific stakeholder, the road authority, the provision on the 

liability of the road authority of the Dutch Civil Code is explored. It goes beyond the 

scope of this research to include a study of liability for roads in other EU Member 

States.85 The Dutch Civil Code (Burgerlijk Wetboek or BW) entails, since its revision in 

1992, besides the general fault-based liability of art 6:162 BW, a strict liability for 

roads in art. 6:174 paragraph 2 BW.86 The possessor of a road – when it comes to a 

public road, usually the road authority (Rijkswaterstaat, council)87 – is liable if the 

condition of a road does not offer the safety one is entitled to expect. How this 

expectation can be influenced, will be studied in this thesis. 

 

 

83 See also Sebastian Polly, EU Product Compliance, Safety and Liability: A Best Practice Guide for the 
Automotive Sector (Beuth Verlag 2018) 8ff. 
84 See The United Nations Economic Commission for Europe, ‘Introduction’ (unece.org) 

<www.unece.org/trans/main/wp29/meeting_docs_wp29.html> accessed 9 July 2019. 
85 See for England, Germany, and France: Cees van Dam, European Tort Law (2nd edn, Oxford 

University Press, 2013) 482-488. 
86 Arlette JJG Schrijns, Christa PJ Wijnakker, ‘Aansprakelijkheid van de wegbeheerder ex art. 6:174 

BW’ in Cees van Dam (ed), Aansprakelijkheid van de wegbeheerder (ANWB, The Hague 2013); Fokko 

T Oldenhuis, ‘Commentaar op art. 6:174 BW’ in: C.J.J.M. Stolker (red.), Groene Serie Onrechtmatige 
daad (Wolters Kluwer 2012) art. 6:174 BW, aant. 2.3. 
87 See Rijkswaterstaat, ‘Wegbeheerders’ (rijkswaterstaat.nl) 
<www.rijkswaterstaat.nl/kaarten/wegbeheerders.aspx> accessed 31 July 2019. 
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1.9 Structure 

This research can roughly be divided into two parts: the first part on public law 

matters, the second part focusing on issues regarding private law. This order and 

division have been chosen because the public law matters need to be resolved before 

the private law issues can arise: the automated vehicle has to be allowed on public 

roads before liability questions will arise. Because of the high pace of technical 

developments in the automotive sector, the chapters of this thesis have been 

published as separate papers in different journals. This has given the opportunity to 

stay on top of any technical and legal developments, and adjust the research 

accordingly. It does unfortunately also mean that a small repetition in describing the 

technological developments has proven to be unavoidable. In addition, some 

developments have taken place after the publication of the papers or certain aspects 

of the topic of a paper could not be discussed within the paper due to limitations to 

the word count. Therefore, epilogues will complement the different chapters. The 

journals in which the papers have been published have been chosen on the basis of 

their scope and the audience they reach. The chapters have all undergone minor 

alterations since publication. 

The second chapter was published in 2017 in the Computer Law and Security 

Review.88 Even though there have been further legal developments in the 

jurisdictions mentioned, the paper still provides a good basis for the thesis as it 

outlines the most pressing legal issues with regards to automated driving. An 

epilogue to this chapter will provide an update on the latest legal developments. 

The third chapter is published open access online, pending publication in print, in 

Law, Innovation and Technology.89 The epilogue to this chapter describes the latest 

developments on the notion of driver in the Geneva Convention and the Vienna 

Convention, as well as the influence of these developments on the findings of the 

research. 

The fourth chapter examines with which party a duty for preventing a defective 

automated vehicle from driving rests. This paper is the bridge between the general 

part of this thesis and the second part focusing on private law matters. The chapter 

has been published as a conference paper in the proceedings of the ITS European 

 

 

88 Nynke E Vellinga, ‘From the testing to the deployment of self-driving cars: Legal challenges to 

policymakers on the road ahead’ (2017) 33(6) Computer Law & Security Review 847, 847-863. 
89 Nynke E Vellinga, ‘Automated driving and its challenges to international traffic law: which way to 
go?’ (2019) Law, Innovation and Technology, DOI:10.1080/17579961.2019.1665798. 
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Congress 2019 and was presented at that conference.90 The liability risks of the 

vehicle authority are described in the epilogue. 

The fifth chapter is an in-depth analysis of the notion of software(update) under the 

Product Liability Directive. This chapter was submitted for publication to the Journal 

of European Tort Law and is pending review. In the epilogue, the consequences in the 

Dutch and German jurisdictions of proposed changes are explored. 

The sixth chapter comprises of the English translation of a publication in the highly 

regarded Dutch Journal Nederlands Juristenblad, published in September 2019.91 The 

epilogue focuses on a topic related to automated driving that has not been discussed 

in the previous chapters: data protection. 

Finally, Chapter 7 focuses on the findings of this research and proposals for future 

legislative steps. 

 

 

 

 

90 Nynke E Velinga, ‘Careless automated driving?’ (13th ITS European Congress, Eindhoven, June 

2019). 
91 Nynke E Vellinga, ‘Zelfrijdende auto’s en aansprakelijkheidsrisico’s voor wegbeheerders’ (2019) 
Nederlands Juristenblad 2213. 
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