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5 Automated Driving: Liability of the Software Producer and 

the Producer of the Automated Vehicle 
 

This chapter was submitted for publication to the Journal of European Tort Law and is 

pending review. 

 

Abstract: Even though automated vehicles are expected to bring great safety 

benefits, accidents will still occur with automated vehicles. An automated vehicle 

could be equipped with self-learning software (reinforcement learning), which learns 

whilst driving. This software could make a ‘learning error’ and, for instance, not 

recognise worn-down lane markings as such. Is the producer of the automated 

vehicle liable for the damage caused by this ‘learning error’? And what if the damage 

is not caused by a ‘learning error’, but by a glitch in a software update, can the 

producer of the automated vehicle be held liable for the damage caused? And is such 

a software update a product? In this chapter, the challenges posed by automated 

driving to the European Product Liability Directive will be discussed. The legal position 

of the software producer as well as the legal position of the producer of the 

automated vehicle are explored in order to find answers to the questions mentioned. 
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5.1 Introduction 

Automated vehicles are regarded as a vital element in enhancing road safety. 

Globally, over 1.3 million people die on public roads every year.1 Within the EU alone, 

over 25,000 people die annually on public roads.2 The EU is striving to reduce road 

fatalities to almost zero by 2050.3 Automated driving is one of the technologies 

expected to contribute towards reaching that goal, as it takes the human driver, 

whose errors contribute to over 90% to road accidents,4 out of the loop. During trials, 

ever more automated test vehicles are clocking more and more miles on public roads. 

The vehicles of Waymo, a subsidiary of Google, alone have already driven over 10 

million miles on public roads.5 Over the past ten years, the research conducted 

concerning automated vehicles has increased significantly, to the current point where 

almost all car manufacturers ,and several software companies (Google, but also 

Apple6), have invested in self-driving technology. With this increase in research into 

and development of automated vehicles, an interest in the legal challenges stemming 

from replacing the human behind the wheel with, basically, a computer, has also 

slowly increased.7 This attention to the legal challenges is necessary as the law is not 

always ‘driverless futureproof’. In this chapter, the EU Product Liability Directive will 

be explored on the basis of two scenarios. 8 The Directive entered into force in 1985, 

 

 

1 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 European Commission, ‘Statistical Pocketbook 2017: EU Transport in Figures’ (2017), 104. 
3 See on this so-called Vision Zero: European Commission, ‘What We Do’ (ec.europa.eu 2 April 2019) 

<https://ec.europa.eu/transport/road_safety/what-we-do_en> accessed 2 April 2019. See also 

Committee on Transport and Tourism, ‘Report on autonomous driving in European transport 

(2018/2089(INI))’ (European Parliament 2018) <www.europarl.europa.eu/doceo/document/A-8-

2018-0425_EN.html> accessed 1 May 2019. 
4 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. 
5 John Krafcik, ‘Where the next 10 million miles will take us’ (Medium 10 October 2018) 

<https://medium.com/waymo/where-the-next-10-million-miles-will-take-us-de51bebb67d3> 
accessed 21 March 2019.  
6 Apple Inc, ‘Our Approach to Automated Driving System Safety’ (February 2019) 

<www.apple.com/ads/ADS-Safety.pdf> accessed 21 March 2019.  
7 See for an overview 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. 
8 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 (Product Liability Directive). The European Parliament recognizes the 

shift in liability from the driver to the producer with the development of automated vehicles: 

European Parliament resolution of 12 February 2019 on a comprehensive European industrial policy 
on artificial intelligence and robotics (2018/2088(INI)) [2019], section 91,131-133. See also EU 
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so dates back to more than two decades before the development of automated 

vehicles. Is the Product Liability Directive equipped for this complex new technology? 

5.2 Technology 

5.2.1 Degree of Automation 

With an abundance of terms, technical possibilities and possible misunderstandings, 

the SAE (Society of Automotive Engineers) has provided a clear overview with their 

six Levels of Automation.9 The levels range from Level 0 (no automation) to Level 5 

(full driving automation). A Level 5 vehicle is able to complete an entire trip without 

human intervention. This is a step more advanced than a Level 4 (high driving 

automation) vehicle, which is only able to drive some parts of a trip – for instance, on 

a highway – without human intervention. This chapter will focus on Level 5 vehicles, 

but the scenarios described below could also apply to a Level 4 vehicle. Whenever the 

words ‘automated vehicle’ are being used, this refers to a Level 5 unless otherwise 

stated. 

5.2.2 Machine Learning 

A Level 5 vehicle can drive independently from human input and supervision, because 

it is equipped with certain software and hardware (cameras, sensors, radars etc.), 

which make it possible for the vehicle to ‘see’ its surroundings. The software of the 

vehicle has to identify what the vehicle ‘sees’ and what the correct response is. In 

many cases, machine learning is involved: based on as much data as possible, the 

computer (through the use of algorithms) searches for a pattern in these data and 

makes a highly educated guess whether, for instance, the object is a duck or a 

human.10 Automated vehicles use machine learning to identify objects and to identify 

what its next move should be. The software of automated vehicles learns by doing, 

and as such, it is to some extent, self-learning.11 This is necessary for automated 

 

 

Committee on Transport and Tourism, ‘Report on autonomous driving in European transport 

(2018/2089(INI))’ (European Parliament 2018) <www.europarl.europa.eu/doceo/document/A-8-
2018-0425_EN.html> accessed 1 May 2019. 
9 SAE International, Taxonomy and Definitions for Terms Related to Driving Automation Systems for 
On-Road  
Motor Vehicles. Standard J3016 (revised June 2018). 
10 See for instance Karen Hao, ‘What is machine learning?’ (MIT Technology Review, 17 November 

2018) <www.technologyreview.com/s/612437/what-is-machine-learning-we-drew-you-another-

flowchart/> accessed 14 March 2019. 
11 See for a short introduction on reinforcement learning: Will Knight, ‘Reinforcement Learning: 10 

Breakthrough Technologies 2017’ (MIT Technology Review, 22 February 2017) 

<www.technologyreview.com/s/603501/10-breakthrough-technologies-2017-reinforcement-
learning/> accessed 14 March 2019  
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vehicles as it is impossible to predict and program every single situation an 

automated vehicle might encounter: a Waymo self-driving test vehicle encountering 

a lady I a wheelchair chasing a duck on the public road would probably never have 

been predicted by software engineers or the producer of the vehicle.12 Given the 

complexity of such a process, the outcome is often not predictable for experts. 

5.3 Two Scenarios 

Imagine an automated vehicle, SAE Level 5, driving down a public road within the 

European Union with a user inside of it. The user uses the automated vehicle to travel 

from his home to his office. At a specific point during the trip, the lane markings 

between two traffic lanes are worn down.13 The automated vehicle does not 

recognize the worn down lane markings as lane markings. As a consequence, the 

automated vehicle crosses the worn down lane markings, colliding with an oncoming 

conventional vehicle. The occupants of both vehicles are hurt, and both vehicles are 

damaged. 

Scenario 1: the event data recorder of the automated vehicle has captured the data 

from the accident. Research on that data shows that the automated vehicle’s self-

learning software made a ‘learning mistake’: during the time the vehicle spent on the 

road, the self-learning software ‘learned’ that worn down lane markings are a normal 

variant of the colour of the asphalt, thereby causing the accident. Test results from 

the producer of the vehicle and the authority approving the vehicle for use on public 

roads show that the software was, however, initially able to identify worn down lane 

markings as lane markings. 

Scenario 2: the data collected by the event data recorder of the automated vehicle 

shows that the automated vehicle did not recognise the worn down lane marking as 

such because of a glitch in a software update. The software update was installed after 

the vehicle was sold to its current owner and had already been in use on public roads 

 

 

12 The Guardian, ‘Google's self-driving car avoids hitting woman chasing a bird – video’ (The 
Guardian, 17 March 2017) <www.theguardian.com/technology/video/2017/mar/16/google-waymo-

self-driving-car-video-woman-bird> accessed 1 May 2019. 
13 See Directive 2008/96/EC of the European Parliament and of the Council of 19 November 2008 on 

road infrastructure safety management (Directive 2008/96/EC) [2008] OJ L319/59 and amendment 

12 in the EU Committee on Transport and Tourism, ‘Report on the proposal for a directive of the 

European Parliament and of the Council amending Directive 2008/96/EC on road infrastructure 

safety management (COM(2018)0274 – C8-0196/2018 – 2018/0129(COD))’ 11 January 2019, which 
underlines the importance of markings. 
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for some weeks. The software update was designed and provided by a company 

other than the producer of the vehicle.  

In both scenarios, the injured party and the user of the automated vehicle decide to 

claim damages from the producer of the automated vehicle.14 

5.4 The Product Liability Directive 

The Product Liability Directive (PLD) dates back to 1985,15 a time when a fully 

automated vehicle seemed a distant dream. It aims to prevent the distortion of 

competition and to prevent a negative effect on the movement of goods within the 

common market. It also aims to prevent, within the EU, the consumer from being 

subjected to varying degrees of protection when they have suffered damage to their 

health or property as a result of a defective product, through harmonising product 

liability law within the EU (preamble Product Liability Directive). The producer’s 

liability without fault was deemed to be the only suitable means of avoiding the 

distortion of competition, the limitation of the free movement of goods and the 

uneven level of consumer protection against damage caused by a defective product 

(preamble Product Liability Directive). 

In art. 1 of the Directive, the strict liability of the producer of a product is established: 

a producer is liable for damage caused by a defect in his product (art. 1 PLD). The 

injured person will have to prove the damage, the defect and the causal link between 

the two (art 4 PLD). Damage within the meaning of the Product Liability Directive 

entails death or personal injury and damage to, or destruction of, property, other 

than the defective product itself, intended and used for private use or consumption 

(art. 9 PLD). The injured person will have to bring a claim within three years after he 

became “aware, or should reasonably have become aware, of the damage, the defect 

and the identity of the producer” (art. 10 PLD). The producer of a product is, under 

the Product Liability Directive, not only the manufacturer of the final product or the 

producer of the raw materials, but also “the manufacturer of a component part and 

any person who, by putting his name, trade mark or other distinguishing feature on 

the product presents himself as its producer” (art. 3(1) PLD).16 So, an automated 

vehicle can have multiple producers. For instance, the cameras can be manufactured 

 

 

14 Within this chapter, hacking of the vehicle will not be discussed at length. However, an injured 

party could, depending on the exact circumstances, hold the producer of the automated vehicle 

liable if the producer has not taken sufficient safety measures to prevent the hacking of the vehicle. 
15 See for the development of product liability law in Europe: Simon Whittaker (ed), The Development 
of Product Liability (Cambridge University Press 2010). 
16 For the role of the person who imports the product, see art. 3(2) PLD. 
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by one producer, the sensors by another, the chassis of the vehicle by yet another 

producer, and so on. If multiple producers are liable for the same damage, they will 

be jointly and severally liable (art. 5 PLD). It is up to the plaintiff to decide from which 

producer he wants to claim damages. The producer has the possibility to invoke (one 

of) the six defences listed in art. 7 of the Directive. Before exploring those defences in 

light of automated driving, whether an object is a product within the meaning of the 

Product Liability Directive, and more specifically whether software is a product, and 

when a product can be considered to be defective will be explored first. 

5.5 The Software of the Automated Vehicle as a Product 

5.5.1 Software and the Product Liability Directive 

The Product Liability Directive states in art. 2 that “for the purpose of this Directive 

'product' means all movables, with the exception of primary agricultural products and 

game, even though incorporated into another movable or into an immovable. (…) 

'Product' includes electricity.” So, an automated vehicle is a product within the 

meaning of the Product Liability Directive, as it is a movable. A sensor of an 

automated vehicle is also a product: it is a movable incorporated into another 

movable (the automated vehicle). For software17 (Scenarios 1 and 2), however, the 

situation is less clear.18 It is intangible: you cannot hold an algorithm in the palm of 

your hand.19 That is, unless the software is stored on a tangible device, like a hard 

drive or a USB-stick.20 Does this mean that software does not fall within the scope of 

the Product Liability Directive? 

 

 

17 This does not include information. 
18 See for instance European Commission, ‘Evaluation of 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’ (Commission Staff Working Document) SWD (2018) 157 

final,52. 
19 The importance of the intangible character of an object in light of the Product Liability Directive 

can be debated: Claudi Stuurman, Guy PV Vandenberghe, 'Softwarefouten: een 'zaak' van leven of 

dood?' (1988) Nederlands Juristenblad 1667, 1671. 
20 See for instance Jan De Bruyne, Jochen Tanghe, ‘Liability for Damage Caused by Autonomous 

Vehicles: A Belgian Perspective’ (2017) 8(3) Journal of European Tort Law 324; Kiliaan APC van Wees, 

‘Voertuigautomatisering en productaansprakelijkheid’ (2018) 4 Maandblad voor Vermogensrecht 

112; Reinoud JJ Westerdijk, Produktenaansprakelijkheid voor software: beschouwingen over de 
aansprakelijkheid voor informatieprodukten (Dissertation, Vrije Universiteit Amsterdam 1995) 82-87; 

Nynke E Vellinga, ‘De civielrechtelijke aansprakelijkheid voor schade veroorzaakt door een autonome 

auto’ (2014) 62 Verkeersrecht 151; Gerhard Wagner, ‘Robot Liability’ (19 June 2018) 
<https://ssrn.com/abstract=3198764> accessed 1 May 2019. 



 

143 

 

5.5.2 Electricity 

The mentioning of electricity in art. 2 of the Directive may give more insights into 

whether or not software is, like electricity, a product.21 There are two different 

perspectives that one can take regarding the explicit mentioning of electricity as a 

product in art. 2 PLD.22 It can be argued that, because electricity is explicitly 

mentioned, it would not otherwise be regarded as a product within the meaning of 

the Product Liability Directive (“(…) 'product' means all movables(…)” (art. 2 PLD)).23 

This would mean that while electricity is not a moveable, it is nevertheless a product 

that falls under the scope of the Product Liability Directive. The other view, however, 

is that electricity is explicitly mentioned as a product to take away any doubt.24 From 

that point of view, electricity is a product within the meaning of the Product Liability 

Directive. Apparently, however, electricity was included in the Product Liability 

Directive in this manner to make sure it would be handled the same way across the 

different Member States and has therefore limited meaning in the discussion around 

software.25 

5.5.3 Software, its Carrier and the Absence of a Carrier 

Several opinions can be identified from literature on whether or not, and under 

which circumstances, software can be considered a product within the meaning of 

the Product Liability Directive. A difference can be seen between the opinions 

expressed in literature in the late 80’s and early 90’s, where the carrier of the 

software plays an important role, whereas in later literature, perhaps under the 

influence of the more widespread use of wireless software updates, the discussion 

moves away from the carrier of the software. Four different opinions can be 

distinguished: 

 

 

21 Gerhard Wagner in Münchener Kommentar zum BGB: MüKoBGB/Wagner, 7. Aufl. 2017, ProdHaftG 

§ 2 Rn. 17-20. 
22 Gerhard Wagner, ‘Robot Liability’ (19 June 2018) <https://ssrn.com/abstract=3198764> accessed 1 
May 2019; Reinout JJ Westerdijk, Produktenaansprakelijkheid voor software: beschouwingen over de 
aansprakelijkheid voor informatieprodukten (Dissertation, Vrije Universiteit Amsterdam 1995) 89; 

MüKoBGB/Wagner, 7. Aufl. 2017, ProdHaftG § 2 Rn. 17-20; Pieter Kleve, Richard V de Mulder, ‘De 

juridische status van software’ (1989) Nederlands Juristenblad 1342, 1343-1344. 
23 Dimitry Verhoeven, Productveiligheid en productaansprakelijkheid (Dissertation, Antwerp 2017) 

38; Helmut Redeker, IT-Recht (6th edition, CH Beck 2017) Rn. 830-833. 
24 Michael Lehman, ‘Produkt- und Produzentenhaftung für Software’ (1992) Neue Juristische 

Wochenschrift (NJW) 1721. 
25 Pieter Kleve, Richard V De Mulder, ‘De juridische status van software’ (1989) Nederlands 

Juristenblad 1342, 1343-1344; Claudi Stuurman, Guy PV Vandenberghe, 'Softwarefouten: een 'zaak' 
van leven of dood?' (1988) Nederlands Juristenblad 1667, 1671.  
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Software is not a product as it is not tangible 

Some authors argue that software is not a product as it is not tangible, regardless of 

the device it is kept on.26 This would mean that the software producer cannot be held 

liable for damage caused by a software failure. Tjong Tjin Tai and Koops doubt 

whether it would be desirable to have software fall within the scope of the Product 

Liability Directive. The authors point out that the Product Liability Directive is aimed 

towards products that have been industrially produced,27 whereas software is, to a 

certain extent, produced by small developers or individuals and is quite regularly 

made available for free (especially Open Source Software), which could be hindered 

by application of the Product Liability Directive to software.28 

There is, however, a rather strong indicator that software is intended to fall within 

the scope of the Product Liability Directive: back in 1989, when asked whether the 

Product Liability Directive also covered computer software, Lord Cockfield answered 

on behalf of the Commission that “under Article 2 of Directive 85/374/EEC of 25 July 

1985 on liability for defective products (') the term 'product' is defined as 'all 

movables, with the exception of primary agricultural products — (not having 

undergone initial processing) — and game, even though incorporated into another 

movable or into an immovable'. Consequently, the Directive applies to software in 

the same way, moreover, that it applies to handicraft and artistic products.”29 There 

remains, however, ambiguity on whether software itself is a product, or whether only 

the combination of hardware and software should be regarded as a product within 

the meaning of the Product Liability Directive. 

The combination of software and a tangible carrier is a product 

Some authors argue that only the combination of software and a movable carrier or 

device (e.g. a hard drive) is a product within the meaning of the Directive. The 

 

 

26 Eric Tjong Tjin Tai, ‘Liability for (Semi)Autonomous Systems: Robots and Algorithms’ in Vanessa 
Mak, Eric Tjong Tjin Tai, Anna Berlee (eds), Research Handbook on Data Science and Law (Edward 

Elgar 2018) 55-82; Daily Wuyts, ‘The product liability directive : more than two decades of defective 

products in Europe’ (2014) 5(1) Journal of European Tort Law 1-34, 6; Eric FE Tjong Tjin Tai, Bert Jaap 

Koops, ‘Zorgplichten tegen cybercrime’ (2015) Nederlands Juristenblad 1065-1072, 1068.  
27 Preamble of the Product Liability Directive. See however: Dimitry Verhoeven, Productveiligheid en 
productaansprakelijkheid (Dissertation, Antwerp 2017) 38-39. 
28 Eric FE Tjong Tjin Tai, Bert Jaap Koops, ‘Zorgplichten tegen cybercrime’ (2015) Nederlands 

Juristenblad 1065-1072, 1068. 
29 European Commission, ‘Answer of the Commission of the European Communities of 15 November 

1988 to Written Question No 706/88 by Mr. Gijs de Vries (LDR, NL) (89/C 114/76)’ (8 May 1989) OJ 
C144/42. 
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producer of this ‘bundle’ can subsequently be held liable for damage caused by a 

software failure.30 

Software is a product when it is kept on a tangible carrier 

A closely related view is also considered, and does not exclude the possibility of 

liability of the producer of this ‘bundle’: software is a product when it is stored on a 

tangible device, like a hard drive or an USB-stick.31 In that case, the producer of the 

software can be held liable for damage caused by a software failure. However, if the 

software is not incorporated into the end product or is not stored on a tangible 

device, which is the case with ‘over-the-air’ software updates, this software would 

not be a product within the meaning of the Directive.32 Therefore, if the software 

update causes damage because of a failure, liability of the producer of the software 

cannot be established through the Product Liability Directive. 

Software is a product 

Some authors argue that the device on which the software is kept is irrelevant: they 

argue that software is a product, regardless of whether or not it is stored on a 

 

 

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

Praxis 707, 717; Gerhard Wagner, ‘Robot Liability’ (19 June 2018) 

<https://ssrn.com/abstract=3198764> accessed 1 May 2019; MüKoBGB/Wagner, 7. Aufl. 2017, 

ProdHaftG § 2 Rn. 17-20, GBA Paquay, ‘Software als stoffelijk object’ (1990) Nederlands Juristenblad, 

283; L Dommering-van Rongen, Produktenaansprakelijkheid. Een nieuwe Europese privaatrechtelijke 
regeling vergeleken met de produktenaansprakelijkheid in de Verenigde Staten (Dissertation, 
University of Utrecht 1991), 94-95. 
31 Daily Wuyts, ‘The product liability directive : more than two decades of defective products in 

Europe’ (2014) 5(1) Journal of European Tort Law 1-34, 5-6; Daily Wuyts, ‘ 5-6 Martin Ebers, 

‘Autonomes Fahren: Produkt- und Produzenthaftung’ in Bernd H Oppermann, Jutta Stender-

Vorwachs (eds), Autonomes Fahren. Rechtsfolgen, Rechtsprobleme, technische Grundlagen (CH Beck 

2017) 110.  
32 L Dommering-van Rongen, Produktenaansprakelijkheid. Een nieuwe Europese privaatrechtelijke 
regeling vergeleken met de produktenaansprakelijkheid in de Verenigde Staten (Dissertation, 

University of Utrecht 1991), 94-95; Dimitry Verhoeven, Productveiligheid en productaansprakelijkheid 

(Dissertation, Antwerp 2017) 44-47. See also FW Grosheide, ‘Aansprakelijkheid voor informatie(-
producten)’ (1998) 4 Tijdschrift voor Consumentenrecht en handelspraktijken 309, 311-312. 
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tangible device.33 This view is shared by some Member States.34 In the Estonian Law 

of Obligations, it is explicitly stated within the context of product liability that 

“electricity and computer software are also deemed to be movables.”35 Westerdijk 

points out that software can be regarded as a technical tool and is therefore similar 

to other products as it can cause damage without human interference, but he does 

assign some importance to the tangible carrier on which the software is stored.36 De 

Bruyne and Tanghe argue that the drafters aimed at a wide material scope, shown by 

the inclusion of electricity, and therefore it could apply to software even if it is seen 

as intangible.37 Wagner prefers this approach “that applies Art. 2 of the Directive in a 

functional way, excluding only real estate and services (…).”38 As a consequence, the 

producer of the software can be held liable under the Product Liability Directive for 

 

 

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

Praxis 707-765; Gerhard Wagner, ‘Produkthaftung für autonome Systeme’ (2017) 217(6) Archiv für 
die civilistische Praxis 707 Paul Verbruggen and others, ‘Towards Harmonised Duties of Care and 

Diligence in Cybersecurity’ (Cyber Security Council, European Foresight Cyber Security Meeting 2016) 

99 <ttp://ssrn.com/abstract=2814101> accessed 1 May 2019; Michael Lehman, ‘Produkt- und 

Produzentenhaftung für Software’ (1992) Neue Juristische Wochenschrift (NJW) 1721; Pieter Kleve, 

Richard V De Mulder, ‘De juridische status van software’ (1989) Nederlands Juristenblad 1342, 1343-

44. See also Jürgen Reese, ‘Produkthaftung und Produzentenhaftung für Hard– und Software’ (1994) 

Deutsches Steuerrecht (DStR) 1121; Claudi Stuurman, Guy PV Vandenberghe, 'Softwarefouten: een 

'zaak' van leven of dood?' (1988) Nederlands Juristenblad 1667, 1671; FW Grosheide, 

‘Aansprakelijkheid voor informatie(-producten)’ (1998) 4 Tijdschrift voor Consumentenrecht en 

handelspraktijken 309, 312. 
34 France: Question N° 15677, de M. de Chazeaux Olivier, Question publiée au JO le 15/06/1998 page 

3230; Réponse publiée au JO le 24/08/1998 page 4728. See also European Commission, ‘Evaluation 

of 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’ 

(Commission Staff Working Document) SWD (2018) 157 final, 36-39. 
35 Section 1063 subsection 1 of the Estonian Law of Obligations Act 

<www.riigiteataja.ee/en/eli/507022018004/consolide> accessed 26 April 2019. See also European 

Commission, ‘Evaluation of 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’ (Commission Staff Working Document) SWD (2018) 157 final, 36-39. 
36 Reinout JJ Westerdijk, Produktenaansprakelijkheid voor software: beschouwingen over de 
aansprakelijkheid voor informatieprodukten (Dissertation, Vrije Universiteit Amsterdam 1995) 201-

202. 
37 Jan De Bruyne, Jochen Tanghe, ‘Liability for Damage Caused by Autonomous Vehicles: A Belgian 

Perspective’ (2017) 8(3) Journal of European Tort Law 324. 
38 Gerhard Wagner, ‘Robot Liability’ (19 June 2018) <https://ssrn.com/abstract=3198764> accessed 1 

May 2019. See also MüKoBGB/Wagner, 7. Aufl. 2017, ProdHaftG § 2 Rn. 17-20; Gerhard Wagner, 

‘Produkthaftung für autonome Systeme’ (2017) 217(6) Archiv für die civilistische Praxis 707-765; Kees 

NJ De Vey Mestdagh, Jeroen Lubbers, ‘“Nee hoor, u wilt helemaal niet naar Den Haag…” Over de 

techniek, het recht en de toekomst van de zelfrijdende auto’ (2015) 4 Ars Aequi 267, Helmut 
Redeker, IT-Recht (6th edition, CH Beck 2017) Rn. 830-833. 
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damage caused by a failure of his software, even if the damage was caused by a 

software update that was installed after the main product or carrier was put into 

circulation.39 As Van Wees points out, a difference in the application of the Product 

Liability Directive depending on the existence of a carrier with which the software is 

delivered, seems arbitrary.40 This is a fair point. 

5.5.4 Software of the Automated Vehicle 

It would be undesirable if a producer of software could avoid liability for a defect in 

its software by providing the software via an ‘over-the-air update’.41 Whether the 

software of the automated vehicle is a product remains for the European Court of 

Justice to decide. This will have far-reaching consequences for the legal position of 

the software producer: if software is regarded to be a product, the producer of the 

software could face liability claims for damage caused by a defect in his software. If 

software is not deemed to be a product, the software producer avoids liability.  

At least regarding the software and its updates of an automated vehicle, it is 

reasonable to have software fall within the scope of the Product Liability Directive 

and to treat the software as a product.42 It is industrially produced and it is traded 

just like other products. Treating the software of the automated vehicle as a product 

also provides more protection for the consumer:43 if an automated vehicle causes 

damage because of a software failure, damages can be claimed from either the 

producer of the automated vehicle or the producer of the software. If software falls 

 

 

39 Paul Verbruggen and others, ‘Towards Harmonised Duties of Care and Diligence in Cybersecurity’ 

(Cyber Security Council, European Foresight Cyber Security Meeting 2016) 99 

<ttp://ssrn.com/abstract=2814101> accessed 1 May 2019, 99. 
40 Kiliaan APC van Wees, ‘Voertuigautomatisering en productaansprakelijkheid’ (2018) 4 Maandblad 

voor Vermogensrecht 112-122. See also Cornelis Stuurman, Technische normen en het recht: 
Beschouwingen over de interactie tussen het recht en technische normalisatie op het terrein van 
informatietechnologie en telecommunicatie (Dissertation, Vrije Universiteit Amsterdam 1995) 225. 

See on the protection of the consumer: Paul Verbruggen and others, ‘Towards Harmonised Duties of 

Care and Diligence in Cybersecurity’ (Cyber Security Council, European Foresight Cyber Security 
Meeting 2016) <ttp://ssrn.com/abstract=2814101> accessed 1 May 2019, 100. 
41 See also Pieter Kleve, Richard V De Mulder, ‘Voor een goed begrip (weerwoord op reacties op ‘De 

juridische status van software’)’ (1990) Nederlands Juristenblad 283, 284. 
42 See also Art. 2(1) and (4) of the Regulation (EU) 2017/745 of the European Parliament and of the 

Council of 5 April 2017 on medical devices, amending Directive 2001/83/EC [2017] OJ L117/1; and 

Recital 17 and Art. 2(2) of the Regulation (EU) 2017/746 of the European Parliament and of the 

Council of 5 April 2017 on in vitro diagnostic medical devices and repealing Directive 98/79/EC and 

Commission Decision 2010/227/EU [2017] OJ L117/176 that both recognize software as a(n in vitro) 

medical device. 
43 Claudi Stuurman, Guy PV Vandenberghe, 'Softwarefouten: een 'zaak' van leven of dood?' (1988) 
Nederlands Juristenblad 1667, 1671. 
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within the definition of a product within the meaning of the Product Liability 

Directive, the producer of the defective software update from Scenario 2 can be held 

liable for the damage caused by his software update. 

Regardless, however, of which approach the European Court of Justice decides to 

take, the end producer of the entire product, of which the software is an (important) 

element, can be held liable for the damage caused by his end product (e.g. the 

automated vehicle) as a consequence of a software failure.44 

5.6 When is an Automated Vehicle Defective? 

A product, and therefore an automated vehicle such as the one mentioned in 

Scenarios 1 and 2, is defective if it does not provide the level of safety one is entitled 

to expect (art. 6(1) PLD). All circumstances should be taken into account, including 

the three factors listed in art. 6(1) of the Directive:  

“(a) the presentation of the product; 

(b) the use to which it could reasonably be expected that the product 

would be put; 

(c) the time when the product was put into circulation.” 

The justified expectations, or what can reasonably be expected from a product, are 

not the expectations of the injured person, but the expectations of the public at 

large.45 Moreover, art. 6 of the Product Liability Directive refers to legitimate 

expectations, not to the actual expectations.46 But what can one expect from an 

automated vehicle? 

 

 

44 See also European Commission, ‘Evaluation of 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’ (Commission Staff Working Document) SWD (2018) 157 

final, 52. See also Recital 13 European Commission, ‘Amended proposal for a Directive of the 

European Parliament and of the Council on certain aspects concerning contracts for the online and 

other distance sales of goods, amending Regulation (EC) No 2006/2004 of the European Parliament 

and of the Council and Directive 2009/22/EC of the European Parliament and of the Council and 

repealing Directive 1999/44/EC of the European Parliament and of the Council’ COM (2017) 637 final, 

31 October 2017. 
45 Preamble Product Liability Directive. See also Daily Wuyts, ‘The product liability directive: more 

than two decades of defective products in Europe’ (2014) 5(1) Journal of European Tort Law 1-34, 8ff. 
46 Daily Wuyts, ‘The product liability directive: more than two decades of defective products in 
Europe’ (2014) 5(1) Journal of European Tort Law 1-34, 9. 
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5.6.1 Justified Expectations 

In literature, Schellekens,47 as well as Tjong Tjin Tai and Boesten,48 have suggested 

that an automated vehicle does not live up to justified expectations and is therefore 

defective, when the automated vehicle does not drive as a human-driven car would 

do.49 In other words: an automated vehicle is defective when it is not as safe as a 

human driven car.50 Wagner calls this the ‘human driver test’.51 Schellekens splits this 

‘human driver test’ into two different standards. The first more specific standard is 

that the automated vehicle “should be safer than the best human driver.”52 This 

would mean that accidents can happen, but only those that could not have been 

avoided by, what Schellekens describes as, the best human driver.53 The other more 

specific standard suggested by Schellekens could serve as a minimum standard: “The 

automated car should statistically be safer than human drivers.”54 Tjong Tjin Tai and 

Boesten point out that this is something which producers suggest will be the case, 

that automated vehicles are safer than human driven vehicles.55 Schellekens signals 

that this standard might be difficult to use in practice, as it would require statistics on 

the large scale use of automated vehicles.56 He therefore proposes a standard holding 

 

 

47 Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability law’ (2015) 31(4) 

Computer Law and Security Review 506, 510-12. 
48 Eric FE Tjong Tjin Tai, Sanne Boesten, ‘Aansprakelijkheid, zelfrijdende auto’s en andere 

zelfsturende objecten’ (2016) Nederlands Juristenblad 656, 660-661. 
49 See also Christian Gomille, ‘Herstellerhaftung für automatisierte Fahrzeuge’ (2016) 71(2) 

JuristenZeitung (JZ) 76, 77-78; and Martin Ebers, ‘Autonomes Fahren: Produkt- und 

Produzenthaftung’ in Bernd H Oppermann, Jutta Stender-Vorwachs (eds), Autonomes Fahren. 
Rechtsfolgen, Rechtsprobleme, technische Grundlagen (CH Beck 2017) 110. 
50 Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability law’ (2015) 31(4) 

Computer Law and Security Review 506, 510. 
51 Gerhard Wagner, ‘Robot Liability’ (19 June 2018) <https://ssrn.com/abstract=3198764> accessed 1 

May 2019 12. 
52 Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability law’ (2015) 31(4) 

Computer Law and Security Review 506, 510. See also Esther FD Engelhard, ‘Wetgever, pas op! De 

(vrijwel) autonome auto komt eraan’ (2017) 3 Ars Aequi 230, 232. 
53 Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability law’ (2015) 31(4) 

Computer Law and Security Review 506, 510. 
54 Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability law’ (2015) 31(4) 

Computer Law and Security Review 506, 510. 
55 Eric FE Tjong Tjin Tai, Sanne Boesten, ‘Aansprakelijkheid, zelfrijdende auto’s en andere 

zelfsturende objecten’ (2016) Nederlands Juristenblad 656, 660. 
56 Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability law’ (2015) 31(4) 
Computer Law and Security Review 506, 512. 
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that an automated vehicle should be “at least as good as an average or good human 

driver.”57 

Although it is very understandable to want to compare a new product to its 

predecessor, with regards to automated vehicles this is not the way to go.58 An 

automated vehicle and a human driven vehicle differ too greatly. The new elements 

essential to automated vehicles – the hardware and software that enable the vehicle 

to drive itself – replace the most dangerous element of the conventional vehicle: the 

human behind the wheel.59 These new elements are also the elements that will give 

rise to defects or failures that are unknown to a human driven vehicle. An automated 

vehicle will make mistakes that a human driver would not make, and the other way 

around. An automated vehicle can experience a failure of its safety-critical software 

or the shutdown of a sensor, while a human driver can not experience either of 

these. However, a human driver could fall asleep behind the wheel or be intoxicated, 

something an automated vehicle will not experience.60 Because of these differences, 

the automated vehicle will not be able to meet the ‘human driver test’, argues Van 

Wees.61 Technology should be compared to technology, not to a human. Wagner 

supports this view and states that whether a specific accident caused by an 

automated vehicle could have been avoided by a reasonable human driver should be 

irrelevant.62 Wagner calls for a “system-oriented concept of defect” in which the 

main question should be “whether the system in question, e.g. the fleet of cars 

operated by the same algorithm, causes an unreasonable number of accidents 

 

 

57 Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability law’ (2015) 31(4) 

Computer Law and Security Review 506, 512. 
58 See also Gerhard Wagner, ‘Produkthaftung für autonome Systeme’ (2017) 217(6) Archiv für die 

civilistische Praxis 707, 733 and Gerhard Wagner, ‘Robot Liability’ (19 June 2018) 

<https://ssrn.com/abstract=3198764> accessed 1 May 2019, 50. 
59 Over 90% of motor vehicle crashes are (partially) caused by human error: 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. 
60 See also Gerhard Wagner, ‘Robot Liability’ (19 June 2018) <https://ssrn.com/abstract=3198764> 

accessed 1 May 2019, Gerhard Wagner, ‘Produkthaftung für autonome Systeme’ (2017) 217(6) 

Archiv für die civilistische Praxis 707, 736, and Kiliaan APC van Wees, ‘Voertuigautomatisering en 

productaansprakelijkheid’ (2018) 4 Maandblad voor Vermogensrecht 112, 117-118. 
61 Kiliaan APC van Wees, ‘Voertuigautomatisering en productaansprakelijkheid’ (2018) 4 Maandblad 

voor Vermogensrecht 112, 118. 
62 Gerhard Wagner, ‘Robot Liability’ (19 June 2018) <https://ssrn.com/abstract=3198764> accessed 1 
May 2019, 13. 
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overall”.63 However, this seems to require a significant amount of data, which might 

not be available in the earlier days of automated driving. 

5.6.2 Different Types of Defects 

It can be helpful to, when establishing whether a product is defective, distinguish 

three types of defects: manufacturing defects, design defects and instruction 

defects.64 This distinction originally comes from the United States of America, but it is 

also described in European product liability literature.65  

An instruction defect is, for instance, a failure to warn consumers about certain 

dangers of the product.66 Engelhard and Bruin see this type of defect as particularly 

relevant for automated vehicles because of their technical complexity.67 Schreuder 

points out that when it comes to new, innovative products, consumers will largely be 

 

 

63 Gerhard Wagner, ‘Robot Liability’ (19 June 2018) <https://ssrn.com/abstract=3198764> accessed 1 

May 2019, 13. See also Gerhard Wagner, ‘Produkthaftung für autonome Systeme’ (2017) 217(6) 

Archiv für die civilistische Praxis 707,736-740. 
64 Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 428; John CP Goldberg, 

Benjamin C Zipursky, The Oxford Introductions to U.S. Law: Torts (Oxford University Press 2010) 

282ff. See in the context of automated driving: Eric FE Tjong Tjin Tai, Sanne Boesten, 

‘Aansprakelijkheid, zelfrijdende auto’s en andere zelfsturende objecten’ (2016) Nederlands 
Juristenblad 656, 660; Kiliaan APC van Wees, ‘Voertuigautomatisering en productaansprakelijkheid’ 

(2018) 4 Maandblad voor Vermogensrecht 112-122; Gerhard Wagner, ‘Robot Liability’ (19 June 2018) 

<https://ssrn.com/abstract=3198764> accessed 1 May 2019, 12; Paul T Schrader, ‘Haftungsfragen für 

Schäden beim Einsatz automatisierter Fahrzeuge im Straßenverkehr’ (2016) 5 Deutsches Autorecht 

(DAR) 242, 243; AI Schreuder, ‘Aansprakelijkheid voor ‘zelfdenkende’ apparatuur’ (2014) (5/6) 

Aansprakelijkheid, Verzekering en Schade (AV&S); Daily Wuyts, ‘The product liability directive : more 

than two decades of defective products in Europe’ (2014) 5(1) Journal of European Tort Law 1-34, 10-

11. 
65 See for instance John CP Goldberg, Benjamin C Zipursky, The Oxford Introductions to U.S. Law: 
Torts (Oxford University Press 2010) 282ff. See in a European context: Cees van Dam, E European 
Tort Law (2nd edn, Oxford University Press, 2013) 428. See for the influence of American law on 

European product liability: Simon Whittaker (ed), The Development of Product Liability (Cambridge 

University Press 2010). 
66 Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 428. See for an 

extensive study of warning, instructions and product liability Sanne B Pape, Warnings and product 
liability: Lessons learned from cognitive psychology and ergonomics (Dissertation, Erasmus University 

Rotterdam 2011). 
67 Esther FD Engelhard, Roeland de Bruin, ‘Legal analysis of the EU common approach on the liability 

rules and insurance related to connected and autonomous vehicles’ in Tatjana Evas EU Common 
Approach on the liability rules and insurance related to Connected and Autonomous Vehicles 
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unfamiliar with the product and its use, so consumers will depend to quite an extent 

on the information provided by the producer.68 

A manufacturing defect is a defect that is not present in all of the products of a type. 

The defect is not inherent to the product, but rather it is a single article of that 

product type that does not meet the design as the manufacturer had intended.69 

With regards to automated vehicles, Wagner describes the installation of software of 

the automated vehicle being incomplete or faulty as a manufacturing defect.70  

The third type of defect that has been distinguished is the design defect. Design 

defects concern, unlike manufacturing defects, all products of a specific type. A 

design defect in an automated vehicle could, for instance, be wrongly programmed 

software which offers hackers a chance to influence the driving of the automated 

vehicle.71 Another example of a design defect is the choice to install self-learning 

software in an automated vehicle, which later turns out to be defective.72 When it 

comes to design defects, the risk/utility test, which has its roots in American law, can 

offer guidance.73 The question central to the risk/utility test is whether the 

foreseeable risks could have been reduced by an alternative design without the costs 

of the alternative design exceeding the costs avoided by it (that is the costs occurring 

 

 

68 AI Schreuder, ‘Aansprakelijkheid voor ‘zelfdenkende’ apparatuur’ (2014) (5/6) Aansprakelijkheid, 
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69 Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 428. 
70 Gerhard Wagner, ‘Produkthaftung für autonome Systeme’ (2017) 217(6) Archiv für die civilistische 
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Common Approach on the liability rules and insurance related to Connected and Autonomous 
Vehicles (European Union 2017) 58‘; Cees van Dam, European Tort Law (2nd edn, Oxford University 
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from a design defect).74 The risk/utility test can thereby be a factor that contributes 

to the finding that a product is defective.75 

Not all European authors are in favour of using the distinction between instruction 

defects, manufacturing defects, and design defects in European product liability law. 

Wuyts opposes the use of the distinction between the three types of defects as it 

would undermine the normative character of art. 6 of the Product Liability Directive. 

Wuyts argues that a product that deviates from the production standard is not 

necessarily defective as it can still meet the legitimate expectations of the public.76 

He further argues that the risk/utility test can be taken into account when 

establishing the legitimate safety level, but not to establish the defect.77 

The length of this chapter does not lend itself for a more in-depth consideration of 

the opinions on, and the use of, the distinction between the three types of defects 

and the risk/utility test, so it will merely offer these options as tools that may be used 

in determining whether or not a product, in this case the automated vehicle, is 

defective within the meaning of art. 6 PLD. 

5.6.3 An Independent Expectation for the Automated Vehicle 

As described above, the comparison of the automated vehicle with a human driver is 

not satisfactory. There are, however, some justified expectations that can be derived 

from this comparison, as automated vehicles will not be accepted by the public if 

they are in general less safe than the human driver of a conventional vehicle. So, an 

automated vehicle should be able to stop for a red traffic light, know the rules of the 

road, have a certain braking distance when it travels at a certain speed, have 360 

degree vision and should be able to recognise humans, etc. These are all very general 

expectations. 

To make these expectations more concrete, one should also look into how the 

expectations of automated vehicles can be formed independently from their 

 

 

74 Gerhard Wagner, ‘Robot Liability’ (19 June 2018) <https://ssrn.com/abstract=3198764> accessed 1 
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predecessor, the human driver of the conventional vehicle. In order for these 

expectations to take shape, a strict comparison between how a human driven vehicle 

would drive, and the automated vehicle, is not necessary. This is because the 

expectations for the automated vehicle are not necessarily being formed through the 

experiences with the conventional vehicle, as the most important element of 

conventional driving – the human driver – is being removed from the equation. The 

general public should not only base their expectations on the experiences they have 

had with conventional vehicles, but should also rely (perhaps even primarily) on the 

information provided by the producers and governments. Producers will have to 

educate the general public and, more specifically, the users of the automated vehicle 

on the capabilities and limitations of this new technology. This can, for instance, be 

done through advertising, choosing the name of the product carefully, warnings, and 

through the interface inside the vehicle.78 Given the substantial safety risks that are 

at stake – road traffic safety, human life – safety expectations of the automated 

vehicle will be very high, as Schrader and Gomille point out.79 

Governments can also influence the expectations consumers might have of an 

automated vehicle through the requirements they set for these vehicles and their 

users. If a driver’s licence is not required in order to use of the vehicle, this could give 

rise to the expectation that the vehicle can drive entirely without human 

interference. The (type-)approval80 granted for the use of the automated vehicle on 

the public roads will also influence expectations: it could give the impression that it is, 

generally speaking, safe to use the automated vehicle on the public roads in the 

circumstances it has been approved for. It raises expectations as to what the vehicle 

is capable of. The approval could entail, for instance, what the reaction speed of the 

vehicle should be, what its braking capacity is, what its field of vision should be etc. 

The (type-)approval serves as a minimum standard for the justified expectations of 

 

 

78 See on product liability and warnings: Sanne B Pape, Warnings and product liability: Lessons 
learned from cognitive psychology and ergonomics (Dissertation, Erasmus University Rotterdam 

2011). 
79 Paul T Schrader, ‘Haftungsfragen für Schäden beim Einsatz automatisierter Fahrzeuge im 

Straßenverkehr’ (2016) 5 Deutsches Autorecht (DAR) 242, 243; Christian Gomille, ‘Herstellerhaftung 

für automatisierte Fahrzeuge’ (2016) 71(2) JuristenZeitung (JZ) 76, 77. 
80 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 (Framework 

Directive). See also European Commission, ‘Guidelines on the exemption procedure for the EU 
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accessed 1 May 2019. 
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consumers. The (type-)approval will therefore have an increased and significant 

impact on the product liability question. Ultimately, it might not even be necessary to 

compare an automated vehicle to a conventional vehicle in order to establish the 

justified expectations of the new technology. 

5.6.4 The Time When the Product Was Put Into Circulation 

The expectations at the moment the product was put into circulation are central. 

However, a product is not defective “for the sole reason that a better product is 

subsequently put into circulation”(art. 6(2) PLD). This is of great importance in a field 

developing as quickly as automated driving technology. When a product is actually 

put into circulation, which is relevant to both Scenarios 1 and 2, will be discussed 

below because of its overlap with one of the defences available to the producer. 

5.7 The Defences of the Producer 

As discussed above, a product is defective if it did not meet the justified expectations 

of the consumers, taking all circumstances into account, including the time at which 

the product was put into circulation (art. 6(1) PLD). The producer can in turn invoke 

one of the six defences listed in art. 7 of the Directive: 

“The producer shall not be liable as a result of this Directive if he proves: 

(a) that he did not put the product into circulation; or 

(b) that, having regard to the circumstances, it is probable that the defect 

which caused the damage did not exist at the time when the product was 

put into circulation by him or that this defect came into being afterwards; 

or 

(c) that the product was neither manufactured by him for sale or any form 

of distribution for economic purpose nor manufactured or distributed by 

him in the course of his business; or 

(d) that the defect is due to compliance of the product with mandatory 

regulations issued by the public authorities; or 

(e) that the state of scientific and technical knowledge at the time when he 

put the product into circulation was not such as to enable the existence of 

the defect to be discovered; or 

(f) in the case of a manufacturer of a component, that the defect is 

attributable to the design of the product in which the component has been 

fitted or to the instructions given by the manufacturer of the product.” 

Two of those defences are of special interest when it comes to automated driving: 

the defence of art. 7(b) PLD which relates to the defect not existing at the time the 

product was put into circulation, and the so-called development risk defence 

(sometimes also referred to as the state of the art defence) of art. 7(e) PLD. In the 
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context of the testing of automated vehicles on public roads by the producer himself, 

the defence of art. 7(a) PLD – that the producer did not put the vehicle into 

circulation – can also spark discussion. As the focus of this chapter lies on the 

deployment phase of automated vehicles, the defences of art. 7(b) and art. 7(e) PLD 

will be discussed further. 

5.7.1 The Existence of the Defect at the Moment the Product Was Put Into 

Circulation 

The defence of art. 7(b) of the Product Liability Directive reads that the producer of a 

product is not liable if he proves “that, having regard to the circumstances, it is 

probable that the defect which caused the damage did not exist at the time when the 

product was put into circulation by him or that this defect came into being 

afterwards.”81 This defence could be invoked by the producer of the automated 

vehicle from scenario 1 above, where the automated vehicle caused damage to a 

third party due to a ‘learning mistake’ – the self-learning software had wrongly 

learned that worn down lane markings are not lane markings. The defence could also 

be invoked by the producer of an automated vehicle that caused damage due to a 

software update which contained a programming failure, which was installed after 

the vehicle was put into circulation (Scenario 2). The mistakes an automated vehicle 

makes during its lifetime due to software updates and self-learning software, 

however, might not be present at the moment the vehicle is put into circulation. 

In 2006, in relation to art. 11 of the Product Liability Directive which relates to the 

time limitation in which a claim can be brought against the producer, the European 

Court of Justice (ECJ) decided that a product has been put into circulation “when it 

leaves the production process operated by the producer and enters a marketing 

process in the form in which it is offered to the public in order to be used or 

consumed.”82 This could mean that an automated vehicle that is being tested by its 

producer on public roads might not be put into circulation (which means the 

producer could successfully invoke the defence of art. 7(a) PLD). Van Dam explains 

that a product has been put into circulation if it has been put at the disposal of a third 

 

 

81 If the vehicle gets hacked, the producer of the automated vehicle will not be able to successfully 

invoke this defence when the producer did not provide the vehicle with sufficient safety features as 

to prevent hacking. 
82 Case C-127/04 O’Byrne v Sanofi Pasteur MSD Ltd and Sanofi Pasteur SA [2006] ECR I-01313, para 
27. 
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party, which would be the case if a product is being used by a test subject.83 

However, the situation is clear when it comes to automated vehicles that have been 

deployed for general use by the general public, they will be considered to have been 

put into circulation. 

The next step is to establish whether or not the defect of the product already existed 

when the vehicle was put into circulation. Firstly, the example regarding the self-

learning software and the learning error (Scenario 1) shall be considered. In Scenario 

1, the mistake in the learning process of the software has taken place after the 

vehicle was put into circulation. So, the producer could argue that the defect – the 

learning mistake – was not present when the vehicle was put into circulation. 

However, as Tjong Tjin Tai and Boesten point out, equipping the vehicle with self-

learning software is a design choice, made by the producer.84 So even though the 

error in the learning process occurred later, the producer has taken the risk of 

equipping the vehicle with self-learning software. The ECJ has stated that the 

defences of art. 7 PLD should be interpreted strictly in order to protect the interests 

of the victim.85 In this case, that would mean that the producer cannot successfully 

invoke the defence of art. 7(b) PLD, as the basis of the learning error was a design 

choice made before the automated vehicle was put into circulation.86 

Next up is the software update containing a programming failure, which subsequently 

caused damage (scenario 2). If software is considered to be a product within the 

meaning of the Product Liability Directive, the producer of the software update can 

successfully be held liable for the damage caused by that software update. But can 

the producer of the entire automated vehicle also be held liable for the damage its 

automated vehicle caused due to the software update? The answer to this question is 

 

 

83 Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 433. See also Daily 

Wuyts, ‘The product liability directive: more than two decades of defective products in Europe’ 

(2014) 5(1) Journal of European Tort Law 1-34, 21-23. See Esther FD Engelhard, ‘Wetgever, pas op! 
De (vrijwel) autonome auto komt eraan’ (2017) 3 Ars Aequi 230, 231 and Esther FD Engelhard, 

Roeland de Bruin‘Legal analysis of the EU common approach on the liability rules and insurance 

related to connected and autonomous vehicles’ in Tatjana Evas EU Common Approach on the liability 
rules and insurance related to Connected and Autonomous Vehicles (2017) (European Union 2017)61 

regarding the position of companies executing tests. 
84 Eric FE Tjong Tjin Tai, Sanne Boesten, ‘Aansprakelijkheid, zelfrijdende auto’s en andere 

zelfsturende objecten’ (2016) Nederlands Juristenblad 656, 660-661. 
85 Case C-127/04 O’Byrne v Sanofi Pasteur MSD Ltd and Sanofi Pasteur SA [2006] ECR I-01313, para 

25; Case C203/99 Henning Veedfald v Århus Amtskommune [2001] ECR I-03569, paras 14-15. 
86 See differently: Jan De Bruyne, Jochen Tanghe, ‘Liability for Damage Caused by Autonomous 
Vehicles: A Belgian Perspective’ (2017) 8(3) Journal of European Tort Law 324. 
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of particular importance if software is not considered a product within the meaning 

of the Directive. This is because if it is not a product, then the injured party might not 

be able to claim damages from the producer of the software update on the basis of 

the Product Liability Directive, and could therefore be left without compensation for 

his damages.87 

If, however, the software update that caused the damage can be considered to be a 

product within the meaning of art. 2 of the Directive, the producer of that software 

update can be held liable under the Product Liability Directive. This producer has 

brought the software update into circulation by offering it to the owners or users of 

the automated vehicle.88 It is, however, possible that the producer is able to 

successfully invoke the development risk defence (also called the state of the art 

defence). This defence will be discussed in the next section. 

The producer of the automated vehicle, who is not necessarily the producer of the 

software update, could also possibly be held liable for the damage caused by the 

software update for his automated vehicle, depending on the view one takes. It can 

be argued that the automated vehicle as a whole has become defective because of 

the software update, but the producer could successfully argue that the defect did 

not exist when he put the vehicle into circulation. This would mean that the producer 

of the automated vehicle could avoid liability by offering software updates not 

before, but after the vehicle has been put into circulation. However, the rationale 

behind the defence of art. 7(b) of the Product Liability Directive lies in the influence 

the producer has over his product: once his product has left the production process 

he no longer has any influence over his product. With the development of the 

software update, this has changed. Long after a product was put into circulation, the 

producer can still greatly influence his product through providing software updates. 

For this reason, the producer should not be able to invoke the defence of art. 7(b) 

PLD. This does justice to the rationale of the Product Liability Directive as the 

producer would not be able to avoid liability by, instead of providing the vehicle with 

all the necessary software before putting it into circulation, only providing the 

necessary software (updates) after the vehicle is put into circulation.89 Going back to 

 

 

87 Depending on national law, the producer of the software update might be liable under a fault-

based liability regime. 
88 Case C-127/04 O’Byrne v Sanofi Pasteur MSD Ltd and Sanofi Pasteur SA [2006] ECR I-01313, para 

27, Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 433. 
89 See for instance the over-the-air updates Tesla provides to unlock certain self-driving features: 

Tesla, ‘Autopilot’ (Tesla.com) <www.tesla.com/model3/design?redirect=no#autopilot> accessed 20 
March 2019. See for the problems that arise from such an extensive update with regard to the 
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Scenario 2, this would mean that the producer of the automated vehicle that later 

got a defective software update would not be able to successfully invoke this 

defence. 

It can also be argued that in the case of an extensive software update, which provides 

the vehicle with substantial new features, a whole new product comes into 

existence.90 The updated vehicle could be regarded to be a new product, in which 

case the producer would not be able to avoid liability under the Product Liability 

Directive if this extensive software update entails an error which causes damage 

(scenario 2). The producer of the new automated vehicle would not be able to 

successfully invoke the defence of art. 7(b) of the Directive, as the defect was present 

when this new product was put into circulation. 

If invoking the defence of art. 7(b) PLD is unsuccessful, the producer could, depending 

on the circumstances, invoke the defence of art. 7(e) PLD. This development risk 

defence, sometimes also referred to as the state of the art defence, is seen as highly 

relevant to the automated driving context.91 

5.7.2 The Development Risk Defence 

Art. 7(e) of the Product Liability Directive reads: “The producer shall not be liable as a 

result of this Directive if he proves: (…) (e) that the state of scientific and technical 

knowledge at the time when he put the product into circulation was not such as to 

enable the existence of the defect to be discovered (…).” Art. 15(b) PLD offers 

Member States the option to (partially) exclude the development risk defence. Five 

countries have decided to make use of this option; some have chosen to only do so 

 

 

limitation period in which to bring a claim forward (Art. 10 PLD): Jan De Bruyne, Jarich Werbrouck, 

‘Merging self-driving cars with the law’ (2018) 34(5) Computer Law & Security Review 1150-53. 
90 Jan De Bruyne, Jarich Werbrouck, ‘Merging self-driving cars with the law’ (2018) 34(5) Computer 

Law & Security Review 1150-53. 
91 Esther FD Engelhard, Roeland de Bruin, ‘Legal analysis of the EU common approach on the liability 

rules and insurance related to connected and autonomous vehicles’ in Tatjana Evas EU Common 
Approach on the liability rules and insurance related to Connected and Autonomous Vehicles (2017) 

(European Union 2017) 61; Kiliaan APC van Wees, ‘Voertuigautomatisering en 

productaansprakelijkheid’ (2018) 4 Maandblad voor Vermogensrecht 112, 118-119; Eric Tjong Tjin 

Tai, ‘Liability for (Semi)Autonomous Systems: Robots and Algorithms’ in Vanessa Mak, Eric Tjong Tjin 
Tai, Anna Berlee (eds), Research Handbook on Data Science and Law (Edward Elgar 2018) 55-82. 
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regarding specific products.92 With regards to automated vehicles, within the EU, this 

defence cannot be invoked in Luxembourg and Finland.93 

In order to successfully invoke the development risk defence, the objective level of 

knowledge, and not the level of knowledge of the specific producer, must be such 

that the defect could not have been discovered.94 This includes the most advanced 

level of knowledge available.95 The ECJ adds: “that knowledge must have been 

accessible at the time when the product in question was put into circulation.”96 The 

ECJ does not elaborate on when knowledge is indeed considered accessible. Van Dam 

points out that the accessibility of knowledge might be doubtful if the knowledge has 

been published solely in a journal in one country and was not written in one of the 

commonly recognised languages.97 

In Scenario 1, the automated vehicle collided with oncoming traffic because the 

automated vehicle failed to recognise worn down lane markings as such, due to a 

learning error of the self-learning software. This can be seen as a design defect that 

only manifests later. It is well known that software can entail defects, but whether it 

is impossible to discover those defects, given the scientific and technical knowledge 

at the time, is difficult to establish, especially when it comes to self-learning software. 

Because of the self-learning capacity of self-learning software, it is difficult – perhaps 

even impossible – to predict what it will learn exactly. In the long term, when 

automated vehicles are a normal occurrence, automated vehicles of different makes 

might be compared in order to get a better picture of the state of scientific and 

technical knowledge with regards to self-learning software. 

However, if a producer successfully invokes the development risk defence, then the 

injured party will not get compensation for its damage under the Product Liability 

Directive.98 The development risk gets passed onto the injured party. The injured 

 

 

92 See in more detail: Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 436. 
93 Esther FD Engelhard, Roeland de Bruin, ‘Legal analysis of the EU common approach on the liability 
rules and insurance related to connected and autonomous vehicles’ in Tatjana Evas EU Common 
Approach on the liability rules and insurance related to Connected and Autonomous Vehicles (2017) 

(European Union 2017) 61; Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 

2013) 436. 
94 Case C-300/95 Commission v UK [1997] ECR I-02649. 
95 Case C-300/95 Commission v UK [1997] ECR I-02649. See also Cees van Dam, European Tort Law 

(2nd edn, Oxford University Press, 2013) 435-436. 
96 Case C-300/95 Commission v UK [1997] ECR I-02649. 
97 Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 435. 
98 Depending on national law, the injured party could still have other ways to get his damage 
compensated. See for instance §7 of the German Straβenverkehrsgesetz (StVG). See also Paul 
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party is just a random victim, who is suddenly confronted with the costs arising from 

an innovation that, is designed to benefit the society as a whole, as is hope for 

automated driving. Unlike the producer, the injured party has no influence over the 

driving behaviour or the development of the automated vehicle. If the producer 

successfully invokes the development risk defence, the costs of the development risk 

are passed onto this randomly injured party. It is not fair to confront this injured 

party with this burden. 

This burden can be placed onto the producer by Member States by choosing to 

derogate from art. 7(e) of the Directive (art. 15 PLD). Member States could lay down 

in their legislation that the development risk defence is not applicable to defective 

automated vehicles.99 That way, the development risk is put upon the producer of 

the new technology, instead of a randomly injured party. 

If Member States decide against derogating from art. 7(e) of the Product Liability 

Directive, other options could help alleviate the costs for the injured party. For 

instance, producers, original equipment manufacturers, software developers and 

other parties involved in, and benefitting from, the production of automated vehicles 

(perhaps also governmental organisations and/or insurance companies) could 

contribute to a fund, from which the injured party gets compensated for the damage 

suffered.100 This way, the party who just happens to be in the wrong place at the 

wrong time is not confronted with the costs of the development risk associated with 

the development of a new technology such as automated vehicles, particularly one 

which should benefit society as a whole. The costs should be borne by those parties 

who benefit the most financially from the development of automated vehicles. 

Another option would be to require first party insurance, or traffic insurance. Every 

road user would insure himself for his own damage, claiming directly from his own 

insurance instead of the insurance of the party who caused the accident.101 First party 

 

 

Verbruggen and others, ‘Towards Harmonised Duties of Care and Diligence in Cybersecurity’ (Cyber 

Security Council, European Foresight Cyber Security Meeting 2016) 99 

<ttp://ssrn.com/abstract=2814101> accessed 1 May 2019, 101-102. See also European Commission, 

‘Evaluation of 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’ (Commission Staff Working Document) SWD (2018) 157 final, 38. 
99 As for instance in France the development risk defence cannot be invoked with regard to human 

products: Cees van Dam, European Tort Law (2nd edn, Oxford University Press, 2013) 436. 
100 This approach would also be effective in cases of hacking of the automated vehicle. 
101 In cases of damage caused by hacking, a first party insurance could also be helpful as it does not 
confront the injured party with the question who is liable for the damage this party suffered. 
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insurance is an insurance against damage, not liability. The question of who was at 

fault is thus at first avoided, leaving insurance companies and producers to prosecute 

over the liability questions at a later stage. This approach has been explored in-depth 

by Van Wees and Schellekens, as it could offer a solution to the various liability 

questions surrounding automated driving and possibly dampen the chilling effect 

liability law could have on the development of automated vehicles.102 

5.8 Conclusion 

All of the various considerations on whether software is a product, the justified 

expectations for an automated vehicle, and the different defences available have a 

great influence on the scenarios described above. Depending on the outcome of the 

discussions on these topics, the injured parties from the scenarios might not be able 

to successfully claim damages from the producer of the automated vehicle or the 

producer of the software. National law could offer the opportunity for these injured 

parties to claim damages from another party, for instance the road authority. 

However, this way the producer of the automated vehicle is not confronted with the 

costs of the risk – the automated vehicle – it has created. This is an undesirable 

outcome as it does not provide the consumer protection aimed for in the Product 

Liability Directive and it does not provide any incentive for the producers to ensure 

that they only put safe products into circulation. For instance, by offering a software 

update only after the vehicle has been put into circulation, instead of equipping the 

vehicle with it before the vehicle is put into circulation (Scenario 2), the producer can 

successfully invoke the defence of art. 7(b) PLD and thereby avoid liability. This is not 

desirable as it is not in line with the rationale of the Product Liability Directive and the 

defence of art. 7(b). The producer has an extensive influence on the product after it is 

put into circulation, for which he should not be able to avoid liability. In these 

circumstances, the producer should not be able to invoke the defence of art. 7(b) of 

the Directive. To avoid confronting the injured party with the costs of developing a 

new technology and to provide an incentive for the producers of automated vehicles 

to only put vehicles which have been tried and tested into circulation, Member States 

could also consider derogating from the development risk defence of art. 7(e) of the 

Directive, so that this defence cannot be invoked when damage has been caused by 

 

 

102 Kiliaan APC van Wees, ‘Zelfrijdende auto’s, aansprakelijkheid en verzekering; over nieuwe 

technologie en oude discussies’ (2016) 2 Tijdschrift voor Vergoeding Personenschade (TVP) 29; 
Maurice HM Schellekens, ‘Self-driving cars and the chilling effect of liability law’ (2015) 31(4) 

Computer Law and Security Review 506, 506-517. See further on no-fault compensation schemes: 

Maurice HM Schellekens, ‘No-fault compensation schemes for self-driving vehicles’ (2018) 10(2) Law, 
Innovation and Technology 314. 
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an automated vehicle. This way, the producer of the automated vehicle cannot 

invoke the development risk defence, ensuring that this development risk is borne by 

the producer instead of a random road user who just happened to be the unlucky 

person injured by the automated vehicle. The same should apply to the producer of a 

software (update) for the automated vehicle (Scenarios 1 and 2). However, the 

producer of the defective software of an automated vehicle could avoid liability 

under the Product Liability Directive if it is decided that software is not a product 

within the meaning of art. 2 of the Directive. This is also undesirable as it would not 

provide an incentive for the producer, who has substantial influence over the driving 

behaviour of the vehicle through their software, to only bring software to the market 

that has been extensively tried and tested. The risk of using self-learning software 

should not lie with the random road user that gets injured due to a failure of that 

software, but with the producer of the automated vehicle and the producer of the 

software. To achieve this, the Product Liability Directive needs further clarification on 

the topics discussed, including on whether or not software is a product within the 

meaning of the Directive,103 so that the protection of the consumer is guaranteed 

when automated vehicles hit the road. 

 

 

 

 

103 See also European Commission, ‘Evaluation of 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’ (Commission Staff Working Document) SWD (2018) 157 
final. 
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Epilogue: Consequences of the Proposed Derogation from the 

Development Risk Defence 
Following from the argument in the previous chapter, Member States are advised to 

derogate from the development risk defence of art. 7 (e) of the Product Liability 

Directive in the context of automated driving, thereby appointing the development 

risk to the producer instead of a random party injured by an automated vehicle. This 

is derogation possible under art. 15 (b) of the Directive. The effects and desirability of 

a derogation concerning automated driving, however, differ per Member State and 

depend on their national tort law. To illustrate this, the positions of the Netherlands 

and Germany are discussed in this epilogue. 

In the case of the Netherlands, derogation from the development risk defence is 

especially desirable when the injured party is the user of another motor vehicle.1 This 

injured party would not be able to claim his damage from any other stakeholder. 

Dutch law does recognise a strict liability for the keeper (bezitter) of a motor vehicle 

ex. art. 6:173 BW. However, the keeper will avoid liability if the defect already existed 

at the time that the product was put into circulation (art. 6:173 lid 2 BW), which 

seems the most likely scenario with automated vehicles. Only the producer can be 

held liable for such a defect that exists at the time that the product was put into 

circulation. So, by derogating from the development risk defence within art. 7(e) of 

the Product Liability Directive, the development risk comes to rest with the party who 

has the most influence over that risk – the producer – and the injured party is not left 

empty-handed.2 

Compared to German law, however, the need to derogate from the development risk 

defence is less pressing from the perspective of the injured party. Under §7 of the 

German Straßenverkehrsgesetz (StVG), the keeper is also strictly liable for damage 

caused by his automated vehicle. However, the StVG does not contain the same 

exception as the Dutch civil code does concerning a defect present at the time the 

vehicle was put into circulation. Therefore, the keeper is fully liable under German 

law and the injured party can claim damages from the keeper, regardless of the 

 

 

1 If the injured party is a vulnerable road user that is not using a motor vehicle, for instance a cyclist 

or a pedestrian, the owner of the automated vehicle is liable under art. 185 Wegenverkeerswet 1994. 

The owner can avoid liability in case of force majeure, but a technical defect is not regarded to be 

force majeure: HR 16 april 1942, NJ 1942/394 (Torenbout-arrest). 
2 Insurance could compensate for the negative effects this has on the injured party. 
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position of the producer. The difference between the Germany liability regime and 

that of the Netherlands is illustrated by Table 1. 

Table 1. Comparison of the Dutch and German liability regimes concerning the question of 

who the injured party (the user of a vehicle) can hold liable for his damage caused by an 

automated vehicle SAE Level 5. 

These examples from Dutch and German law show that a derogation from art. 7(e) of 

the Product Liability Directive does not have the same consequences or urgency in 

each Member State from the perspective of the injured party. As discussed, a 

derogation from art. 7(e) of the Directive is nevertheless desirable as it places the 

development risk with the producer, which is the stakeholder with the most influence 

over the risk.3 Therefore, a derogation from the development risk defence of art. 7(e) 

of the Product Liability Directive in the context of automated driving is advisable. 

  

 

 

3 See also 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) 38, 83. 
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