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The machine ethics problem

Moral  
Decision 
Algorithm

Problem

What is moral?

Solution

What standards should artificial moral agents follow?
Who decides? 

What does it mean to be an artificial moral agent?
How can we tell that one is/has competence?
Is ethics for machine agents the same as ethics for people agents? 

Who decides? 



AI Alignment AI Ethics

Machine Ethics Normative reasoning

Machine ethics is “concerned with 
the (ethical) behaviour of machines 
towards human users and other 
machines”

researchers in autonomous agents and 
multi-agent systems working on the 
scientific and technological aspects of 
social coordination, organizational theory, 
normative MAS, artificial or electronic 
institutions, norm/policy-aware and ethical 
agents

• Accountability

• Explainability

• Transparency

• Fairness

• Bias

• Trustworthiness

AI EthicsThe landscape
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What is an artificial moral agent?



Ethical impact agents

• Agent is not capable of morally qualifiable action  

• Agent is an instrument in enabling morally 
qualifiable actions



Artificial moral  
agents

• Implicit ethical agents

• Explicit ethical agents
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what factors matter?
Moral evaluation

• Considering all factors that matter for the 
problem in the context 
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Moral assessment

• This step enables the decision 

• Assigns qualities or quantities that allow for the options to be compared. 
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wrong wrongmaybe less wrong



Moral choice

• The act of selecting a decision 

• The act of executing a decision in a morally acceptable way 

• Ideally we always choose from the morally acceptable set 

• Ideally, the choice can be explained, justified, defended 



what is moral?  
Different normative domains

work in progress with Aleks Knoks, University of Luxembourg

• Deontic categories (right, wrong etc) 

• Evaluative categories (good, bad, etc) 

• Fittingness categories (appropriate, 
justified etc.) 

• Reason-related categories 
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Which hard thing to do? 

7 3 0

Option Option Option

harmful to 1 good  for John harms privacy increases safety



moral conflicts…. often considered to be the same as dilemmas
Hard choices

• Choice 1: purchase a plane ticket for Gran Canaria. 
Human was very busy.  

• Choice 2: donate to doctors without borders. Human 
expressed desire to be more environmentally aware



moral dilemmas
Hard choices

Prohibition dilemma

Obligation dilemma



eMoral uncertainty (descriptive)



Moral uncertainty (normative)

mage.space

Choose what is most fair          

Choose what is least harm fun



What can we engineer? 

The agent

The environmentThe environment



Engineering the environment



Beyond agents, environments, judgments and decisions

• Moral decisions need to be explainable, justifiable and verifiable 

• No systematic development, many ad-hoc approaches


