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Teaching & Learning Guide for: The Ethics of Crashes with Self-Driving 
Cars: A Roadmap, I-II 

Sven Nyholm 
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This guide accompanies the following articles: 

Sven Nyholm, ‘The Ethics of Crashes with Self-Driving Cars: A Roadmap, I.’ Philosophy Compass X/X (20??) pp. 
XXX-XXX [DOI].x 

Sven Nyholm, ‘The Ethics of Crashes with Self-Driving Cars: A Roadmap, II.’ Philosophy Compass X/X (20??) pp. 
XXX-XXX [DOI].x 

 
 

Author’s Introduction 

Self-driving cars hold out the promise of being much safer than regular cars. Yet they 

cannot be a 100% safe. When the first articles about the ethics of self-driving cars 

started appearing in 2014, the prospect of crashes with such cars was presented as a 

thought experiment. Shortly thereafter, real-world crashes started happening, with the 

first person dying in a crashing self-driving car in 2016, and the first pedestrian being 

hit and killed by a self-driving car in 2018. As these crashes illustrate, there is a need 

to make decisions about how self-driving cars should be programmed to handle 

accident scenarios. There is also a need to decide who should be held responsible 

when crashes occur. So far, the ethical discussion has, among other things, done the 

following. It has related the ethics of crashes with self-driving cars to the so-called 

“trolley problem” discussed in moral philosophy and psychology. It has investigated 

and evaluated ordinary people’s attitudes about how cars should handle crash-

scenarios, for example regarding whether cars should always prioritize those in the 

car. The discussion has treated the issue of responsibility for crashes, and of what 

sort(s) of agency, if any, can be attributed to robotic cars. Furthermore, there has been 

discussion about whether there is a moral imperative to transition from regular cars to 

automated cars. These are some of the key topics that have begun receiving a lot of 

attention. But the field is still developing. Much more work is needed.    

 
 

Author Recommends:  
 

Bonnefon J-F, Sharrif A, Rahwan, I (2016) The Social Dilemma of Autonomous 

Vehicles, Science 352(6293): 1573-1576 

 

This article by a group of social psychologists and behavioural economists 

investigates ordinary people’s attitudes about how self-driving cars could be 

programmed to crash. Should they, for example, always try to minimize overall harm, 

even if this sometimes means sacrificing the people in the car? An interesting finding 

is that whereas many people have a positive attitude towards the idea of others using 



such harm-minimizing cars, they themselves prefer using cars programmed to 

prioritize the person(s) in the car. The article suggests that such psychological 

findings about ordinary people’s attitudes should be taken into account in ethical 

arguments about self-driving cars.  

 

Goodall NJ (2014) Ethical decision making during automated vehicle crashes. 

Transportation Research Record: Journal of the Transportation Research Board 

2424:58–65 

 

This article is widely regarded as having established that potential crashes with self-

driving cars sometimes raise ethical dilemmas. Even the safest possible cars will 

sometimes crash – and unlike regular cars, self-driving cars can be pre-programmed 

to deal with crashes in different ways. Some “choices” cars might face will involve 

life and death-decisions about how to balance the moral claims and interests of the 

different people at risk.   

 

Gurney, J. K. (2016). Crashing into the unknown: An examination of crash-

optimization algorithms through the two lanes of ethics and law. Albany Law Review, 

79(1), 183–267. 

 

This article investigates dilemma scenarios involving crashing self-driving cars, both 

from a legal and ethical point of view. Among other things, the author considers how 

utilitarian and deontological moral theories can be brought to bear on how self-driving 

cars should be programmed to handle different accident scenarios they might be 

involved in. The author also relates this topic to some key concept within American 

law. 

 

Hevelke, A., & Nida-Rümelin, J. (2015). Responsibility for crashes of autonomous 

vehicles: An ethical analysis. Science and Engineering Ethics, 21, 619–630. 

 

This article was the first major academic article about who should be held morally 

responsible when self-driving cars crash and people are harmed or killed. The article 

investigates different candidates (including car manufacturers). Among other things, it 

argues that it would be unfair to hold individual users responsible for crashes caused 

by their automated cars.  

 

JafariNaimi, N. (2018). Our Bodies in the Trolley’s Path, or Why Self-Driving Cars 

Must *Not* be Programmed to Kill, Science, Technology, & Human Values, 43(2): 

302-323   

 

This article takes issue with the suggestion that self-driving cars need to be 

programmed to kill certain people while saving others in dilemma-like accident 

scenarios. The author argues that this suggestion embodies an excessively utilitarian 

framing of the ethics of self-driving cars. She responds to this trend by arguing the 

introduction of self-driving cars should instead motivate us to rethink mobility – for 

example, with respect to city design, citizen well-being, and sustainability. 

 

Lin P (2015) Why ethics matters for autonomous cars. In: Maurer M, Gerdes JC, Lenz 

B, Winner H (eds) Autonomes fahren: Technische, rechtliche und gesellschaftliche 

aspekte. Springer, Berlin, Heidelberg, pp. 69–85 



 

Like the above-cited article by Noah Goodall, this article by Patrick Lin was one of 

the early articles that helped to establish that the introduction of fully automated cars 

raises important ethical issues. This article contains many interesting thought 

experiments that help to illustrate this point.  

 

Nyholm, S., & Smids, J. (2016). The Ethics of Accident-Algorithms for Self-Driving 

Cars: An Applied Trolley Problem? Ethical Theory and Moral Practice, 19(5), 1275-

1289 

 

The ‘trolley problem’ is the famous thought experiment where a train is about to hit 

five people and the only way of saving them involves sacrificing one other person. 

This article critically investigates the oft-made analogy between the trolley problem 

and the ethics of crashing self-driving cars. It uncovers three key differences between 

the thought experiments associated with the trolley problem and the real-world ethics 

of self-driving cars.      

 

Nyholm, S. & Smids, J. (forthcoming). Automated Cars meet Human Drivers: 

Responsible Human—Robot Coordination and the Ethics of Mixed Traffic, Ethics 

and Information Technology, DOI: https://doi.org/10.1007/s10676-018-9445-9  

 

This article investigates ethical dimensions of coordination problems that arise in 

“mixed traffic” involving both automated cars and human-driven regular cars. While 

self-driving cars are programmed to drive in optimizing and strictly rule-following 

ways, humans typically drive in non-optimal and rule-bending ways.   

 

Nyholm S. (forthcoming). Attributing Agency to Automated Systems: Reflections on 

Human—Robot Collaborations and Responsibility-Loci, Science and Engineering 

Ethics, DOI: https://doi.org/10.1007/s11948-017-9943-x  
 

This article investigates whether self-driving cars can plausibly be interpreted as 

agents capable of making decisions and performing actions. If so, is this an 

independent or collaborative form of agency? The article argues that it does make 

sense to attribute certain forms of agency to self-driving cars. But this agency is best 

seen as a form of collaborative agency, where the key participants in these 

collaborations are certain human beings.  

 

Sparrow, R & Howard, M (2017): When human beings are like drunk robots: 

Driverless vehicles, ethics, and the future of transport, Transportation Research Part 

C 80: 206-215  

 

This article argues that up until the point that self-driving cars become safer than 

human-driven cars, using self-driving cars ought to be forbidden. However, once self-

driving cars become safer than human-driven cars, it is human-driven cars that ought 

to be forbidden.  

 

Online Materials:  

 

https://doi.org/10.1007/s10676-018-9445-9
https://doi.org/10.1007/s11948-017-9943-x


1: The “Moral Machine” Website: 

http://moralmachine.mit.edu/  

This is a platform for investigating people’s attitudes about morally loaded decision-

making by machines equipped with AI, including self-driving cars. Visitors can 

explore different moral dilemmas designed by researchers at MIT, and also create 

their own moral dilemmas. The data generated is gathered for research purposes. 

 

2: The Conversation 

https://theconversation.com/us  

This is an independent news source aiming for “academic rigor, journalistic flair”. It 

contains many stories about self-driving cars that either directly discuss ethical issues 

or that discuss ethically interesting issues related to self-driving cars. 

 

3: The Ethical Dilemma of Self-Driving Cars, by Patrick Lin 

https://www.youtube.com/watch?v=ixIoDYVfKA0 

This is a 4-minute video that helps to quickly introduce the notion that crashes with 

self-driving cars can involve difficult ethical dilemmas. 

 

4: Ethics, Technology and Engineering: The Ethics of Automated Driving 

https://www.coursera.org/learn/ethics-technology-engineering/lecture/bW4lz/the-

ethics-of-automated-driving-part-1 

https://www.coursera.org/learn/ethics-technology-engineering/lecture/MUatI/the-

ethics-of-automated-driving-part-2 

https://www.coursera.org/learn/ethics-technology-engineering/lecture/Snsau/the-

ethics-of-automated-driving-part-3 

These are three mini lectures (all between 3 and 4 minutes) that are part of a coursera 

course on “ethics, technology and engineering” offered by the Eindhoven University 

of Technology. The three mini lectures on the ethics of automated driving, by 

assistant professor Sven Nyholm, can be viewed for free.  

 

5: “Philosophical Disquisitions” – a podcast by John Danaher 

http://philosophicaldisquisitions.blogspot.nl/p/podcast.html 

This is an in-depth philosophy of technology podcast. Some episodes are partly or 

wholly about the ethics of self-driving cars, including episodes 3 and 23. 

 

 

Sample Syllabus: 

Week I: Introduction & Overview  

 

Why automated driving raises ethical issues + some thought experiments to get the discussion started 

 

Reading: 

 

Goodall, ‘Ethical decision making during automated vehicle crashes’ 

 

Lin, ‘Why Ethics Matters for Autonomous Cars’ 

 

 

Week II: Dilemma-Scenarios and Moral Theories (and Criticisms thereof) 

How could we use the standard moral theories to evaluate potential moral dilemmas faced by crashing 

self-driving? Should we reject this way of framing the ethics of self-driving cars? 

http://moralmachine.mit.edu/
https://theconversation.com/us
https://www.youtube.com/watch?v=ixIoDYVfKA0
https://www.coursera.org/learn/ethics-technology-engineering/lecture/bW4lz/the-ethics-of-automated-driving-part-1
https://www.coursera.org/learn/ethics-technology-engineering/lecture/bW4lz/the-ethics-of-automated-driving-part-1
https://www.coursera.org/learn/ethics-technology-engineering/lecture/MUatI/the-ethics-of-automated-driving-part-2
https://www.coursera.org/learn/ethics-technology-engineering/lecture/MUatI/the-ethics-of-automated-driving-part-2
https://www.coursera.org/learn/ethics-technology-engineering/lecture/Snsau/the-ethics-of-automated-driving-part-3
https://www.coursera.org/learn/ethics-technology-engineering/lecture/Snsau/the-ethics-of-automated-driving-part-3
http://philosophicaldisquisitions.blogspot.nl/p/podcast.html


 

Reading: 

 

Nyholm, ‘The Ethics of Crashes with Self-Driving Cars: A Roadmap, I’, Philosophy Compass 

 

Gurney, ‘Crashing into the unknown: An examination of crash-optimization algorithms through the 

two lanes of ethics and law’ 

 

JafariNaimi, ‘Our Bodies in the Trolley’s Path, or Why Self-driving Cars Must *Not* be Programmed 

to Kill’ 

 

Week III: Ordinary People’s Attitudes, Empirical Ethics, and the Trolley Problem 

 

Can we base the ethics of crashes with self-driving cars on the philosophy and psychology of the 

‘trolley problem’ and/or on empirical research about ordinary people’s attitudes? 

 
Reading: 

 
Nyholm, ‘The Ethics of Crashes with Self-Driving Cars: A Roadmap, I’, Philosophy Compass 

 

Bonnefon et al., ‘The Social Dilemma of Autonomous Vehicles’ 

 

Nyholm & Smids, ‘The Ethics of Accident-Algorithms for Self-Driving Cars: An Applied Trolley 

Problem?’ 

 

Week IV: A Duty to Switch to Autonomous Cars? + The Ethics of Mixed Traffic 

 

If self-driving cars are much safer than regular cars, is there a moral imperative to transition to only 

using self-driving cars? Also, if we have “mixed traffic” involving both robotic cars and human-driven 

cars, what measures ought to be taken to ensure optimal human—robot coordination within such mixed 

traffic with both self-driving cars and regular cars? 

 

Reading: 

 

Sparrow & Howard, ‘When human beings are like drunk robots: Driverless vehicles, ethics, and the 

future of transport’ 

 

Nyholm & Smids, ‘Automated Cars meet Human Drivers: Responsible Human—Robot Coordination 

and the Ethics of Mixed Traffic’ 

 

Week V: Responsibility for Crashes 

 

When there are crashes involving self-driving cars and people are harmed or killed, who should be 

held responsible? 

 

Nyholm, ‘The Ethics of Crashes with Self-Driving Cars: A Roadmap, II’, Philosophy Compass 

 

Hevelke & Nida-Rümelin, ‘Responsibility for crashes of autonomous vehicles: An ethical analysis’ 

 

Nyholm, ‘Attributing Agency to Automated Systems: Reflections on Human—Robot Coordination and 

Responsibility-Loci’  
 
 

Focus Questions  

 



1: If automated cars – even if they become much safer than regular cars – cannot be a 

100% safe, what moral principles should we use to program them to deal with any 

accident-scenarios they might face? 
 

 2: Can we apply the traditional moral theories (e.g. utilitarianism, Kantian ethics, and 

virtue ethics) to new ethical issues such as how self-driving cars should be 

programmed to respond to accident-scenarios? Or do we need new or updated ethical 

theories to deal with emerging ethical issues involving risks associated with 

automated technologies? 

 

3: Are ordinary people’s moral attitudes and emotions good guides to how to regulate 

risky technologies such as self-driving cars? Are there ethical experts – or other types 

of experts – who are better able to make ethical recommendations about these 

emerging ethical issues? 

 

4: If automated technologies – such as self-driving cars – outperform human beings in 

important ways, should we forbid older forms of human-operated technologies? How 

can we create efficient and ethically acceptable human—robot coordination within 

domains of life where we are introducing robots and other automated technologies?    

 

5: When automated technologies – such as self-driving cars – harm or kill human 

beings, who is responsible? What sort(s) of agency, if any, can plausibly be attributed 

to automated systems?  

 


