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Ethics

Remarks upon Research on Autonomous Vehicles



Walkthrough
1. Self-driving cars on (ethical) crossroads. ‘Moral Machines’ project.
2. Alternative architectures of AVs as implementations of ethical systems. 
3. Algorithmization of ethics. 
4. Conclusions.  



Dilemmas of Autonomous Vehicles
Should autonomous vehicles sacrifice passengers  to save life 

of pedestrian or of passersby (Bonnefon et al. 2016)?

● 76% of participants think that it is more moral to sacrifice one passenger  life 
rather than kill 10 pedestrians .

● People have strong preference to utilitarian  AVs (number of saved lives is 
strongly correlated with approval of sacrifice).

● This result is robust  even if the passenger is family member .
● But people say that they would buy self-protective  rather than utilitarian AV...
● …and they do not accept enforcing  utilitarian algorithms by government



Moral Machine (moralmachine.mit.edu)
The aims of the project are to:
● understand how humans make 

moral choices
● understand how humans perceive 

machines making moral choices
● build a crowd-sourced picture of 

human opinion on how machines 
should make decisions when faced 
with moral dilemmas

How does it work?
● User is presented with several 

situations in which AV must make 
a choice .

● Situations differ in several aspects  
such as:

○ Whether pedestrians are 
law-abiding or not (e.g. red 
signal on a crossing)

○ Whether solution require 
intervention or not

○ Number of people involved
○ Gender, age, social status, 

occupation, posture  of 
people involved

○ Etc.… 



Moral Machine and Gamification
Elements of (light) gamification:
● After completing the survey 

participant can compare yourself 
to others.

● The comparison is presented in 
“video-gamey” manner (Most 
Saved/Killed Character!)

● The results can be shared on the 
social media.

● Users can make their own 
dilemmas and send them to their 
friends.

What did gamification do in this 
case?
● Due to huge  popularity of this 

project on the social media:
○ The researchers collected 

enormous amount of data.
○ They rose awareness of 

moral dilemmas concerning 
AVs.

○ Quality of the data could be 
better than in traditional 
experiments or worse.

->Recent work on the gamification of explanatory 
schema using VR: Sutfeld et al. 2017



Promises and challenges in experimental study of ethics
(Quick and Dirty) Typology of Moral 
Research

1. Gamified experimental designs 
tailored specifically for research (e.g. 
Moral Machine, social experiments in 
virtual environment)

2. Story-driven, linear and scripted 
experiences with a couple of moral 
choices embedded in the narrative 
(Telltale games, Life is Strange, visual 
novels)

3. Open-world (possibly multi-agent), 
heavily interactive environments 
which players can actively shape (SP: 
Fallout 3, MP: Minecraft, Eve Online)

1. How to present ethical choices to the players in meaningful 
way?
● Players should be aware that they are making moral choice.
● Players should care about outcomes of their actions.

2. How to make players engaging with moral dilemmas?
● Implementing morality as a game mechanic can be detrimental 

(Fable case).
● Choices should be real choices, not only puzzle to be solved (Kate’s 

story in Life is Strange)
● In multi-agent environments players will be competitive.

Games can prove to be a vehicle for this task due to their: 

○ non-linearity
○ dynamic and interactive  character
○ immersiveness
○ ecological validity



Approaches to constructing 
Autonomous Vehicles (AVs)
❖ Autonomous  (Waymo/”Google Car”) is more than automated  

(“Guardian Angel” - Toyota; “Autopilot” - Tesla)
❖ Endgame: entirely independent  from human input. 
❖ NHTSA’s 5 levels of autonomy

Two construction concepts:

❖ Based on classical AI-like  architecture (explicitly rule-based ). 
Separable ‘moral module’.

❖ Based on neural nets, machine learning/deep learning (blackbox 
architecture ) - Nvidia DRIVE PX2; 
➢  Supervised learning
➢ Unsupervised learning

❖ Hybrid solutions





Information ethics (e.g. Floridi 2013) 
❖ Studying ethical questions of information-processing situations. 
❖ In-game scenarios pertain to the domain of information ethics. 

So do AVs: as concerning non-human autonomous moral agents. 
❖ If we accept the need of establishing such a new field/theory, then:

Basic Question (for our purpose)

(A)  Does information ethics present entirely new set of ethical problems  
(unanalyzable or poorly analyzable with classical doctrines): like 
AV-related dilemmas; i.e. - is it an extended theory  rival to the existing ones ;

OR: 

(B)  does it provide an overarching scheme  for understanding classical systems; 
i.e. can we test the ethical intuitions within such a framework/field ? 



Classical ethical systems & different algorithmic 
architectures. Case of AVs.

Information ethics as an overarching scheme for implementing different ethical  
systems
Top-down vs. bottom-up approaches (Wallach, Allen 2008)

● Rule-based approach  as deontological paradigm. [“Kantian" AV: working by a set 
of rules such as “priority directives” imposed by the programmer = dominant t-d ]

● Data-driven observational approach  as utilitarian/consequentialist view. 
[“Democratic” AV: Mimicking prevalent public intuitions = a mix of t-d and b-u ]

● Deep learning  as implementation of virtue ethics. [“Sage” AV: reliant on its own 
expert judgment = mainly b-u ]



Potential Pitfalls of Algorithmic Decision-Making in Ethics (Mittelstadt et al. 2016)

Total neutrality = algorithm of fully bias-free, transparent design 
offering neutral, unquestionable answers is a p̶i̶e̶ ̶i̶n̶ ̶t̶h̶e̶ S̶k̶y̶ No Man’s Sky.

Built-in:

● Uncertainty 
○ Evidence is always somewhat flawed & an algorithm is as good as the dataset. (Illari & Russo 2014)
○ With no hope of establishing causation, only epistemologically weaker ‘actionable insight’ can be offered 

instead. Still on Hume’s Guillotine. (Mittelstadt et al. 2016)
● Opaqueness

○ Can we really tell how the choice was made? Epistemic standard endangered. (Miller & Record 2013)
● Normative inconclusiveness

○ What if the mechanism is sound but the outcome (assessment of action itself) is deemed unacceptable?

Example: AV makes a controversial decision - is it a mistake or an unintuitive but 
‘correct’ reasoning? Who’s wrong? Whose opinion is justified?



Normative inconclusiveness 
“Wyobraźmy sobie, że skonstruowano mechanizm, który w sposób przejrzysty i 
powszechnie akceptowalny podejmuje decyzje zgodne z oczekiwaniami społeczności, 
w ramach której ma operować. Założenia wbudowane w system uznane są za 
rozsądne, reguły wnioskowania za dobrze zdefiniowane, a dyrektywy rozwiązywania 
dylematów za tożsame z intuicjami moralnymi ludzi. System ten został 
doprowadzony do wysokiej sprawności dzięki konsekwentnej nauce reagowania w 
wielkiej liczbie sytuacji, co do których ustalono pożądany sposób zachowania, na 
przykład na podstawie eksperymentów pokrewnych projektowi Moral Machine lub – 
lepiej – jakiejś jej zgamifikowanej formy. Nieuchronnie jednak maszyna taka prędzej 
czy później znajdzie się w sytuacji dotychczas nieznanej. Załóżmy, że maszyna 
podejmuje decyzję, która w powszechnej opinii uważana jest za nieintuicyjną lub 
wręcz błędną.” (Maćkiewicz&Mamak 2018)

● “Kto ma rację?” -> Epistemic superiority/inferiority of cognitive modes.
● The problem of responsibility-bearing? Is it transferrable?
● May there be such a thing as an ethical discovery?



On an Ethical Test Range: Do We Know What We (Want to) Test?

● Single cases or “ethical patterns”; or only bigger data-chunks?
○ Cultural differences (Awod 2017)
○ Bias? (Gitelman 2013)

● Decisions-only so far
○ Effectualist  bias? Intention->effect
○ Greenhouse effect? Overidealisation ? Too well-defined an environment.
○ Can we assess meta-ethical intuitions ? Are intuitions any good anyway?
○ How to include explanations  for decisions (-> tractability, justification )

● Are we mimicking the hivemind or trying to surpass human agents (ethical expert 
system)? 

● Secondary data - reaction time, heart-rate, EEG, eyetracking etc. 



So what might be tested with games?
★ Gamified experimentation is an example of ‘bottom-up’ approach’
★ What kind of data can we expect from such ‘moral laboratories’?

○ Outcomes of particular ethical choices in well-defined, controlled environments (scil. game-worlds):
■ case scenarios: singular dilemmas 
■  in-world interactions: complex behaviour 

○ Large chunks of quantifiable (but: how representative?) data.  
○ Metadata: e.g. speed of taking the decision, possibly information about bodily functions?
○ Decision-context: replayability (priming), save/load sensitivity

Open problem - T estability of metaethical intuitions
(To test how to test it):

Can we examine what people consider to be a preferable 
method of ethical activity or consideration? 

➔ Contextual prerequisite or a consequence of 
practical choices? 

○ concern:  objectivity and fairness
○ decision:  mechanical vs. judgmental
○ justification:  data-driven (patterns) vs. 

casuistic



Conclusions
● Machine-learning algorithms need vast amounts of curated, reliable data  in order to 

provide satisfying results
○ (e.g. we need variable images of cats to teach machine to effectively recognize a cat on a picture)

● In order to construct a machine which can make ethical decisions.  such data on real  
mora l choices made in a variety of different situations needs to be collected 
(bottom-up component).

● More dimensions to this type of data - different target questions beyond trolleyology.
● Moral Machine project is a step in good direction, but in order to accomplish its goals 

it needs to be more like game  and less like gamified experiment.
● Schematism and relative triviality of problems around AVs is beneficial - starting point
● Simulation will always be just simulation - granted. 



Thank you for your 
attention!
Any questions?
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