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Robots are already among us: They build our cars, vacuum our apartments. Why do 

these machines need a sense of right and wrong? 

Their tasks will change: They will work a lot closer with humans, and they’ll have 

more autonomy, for example as caretakers for the elderly. Imagine a robot in a 

nursing home. It’s helping elderly people with eating and grooming, and it’s handing 

out medicine. One morning a resident asks the robot for painkillers, because he has 

a terrible headache. The robot is allowed to hand out pills only with the approval of a 

doctor. But none of the doctors are available. Will the robot let the resident suffer, or 

will it make an exception? Its decision depends on the way we program it. 

The thought that a robot will take such decisions for us is a little eerie.   

I think the problem is not that machines will take over. I think it’s that we’re giving too 

much power to simplistic machines: Machines that take decisions based on statistics. 

They can neither consider the individual circumstances of each case, nor can they 

justify their actions. 

You say that to teach a robot morality, we need to know what we as humans 

consider right or wrong. How much do we know about our own moral principles? 

Neither computer scientists nor sociologists know enough about human morality. 

Nobody does. One thing seems certain: Morality evolved. We’re a gregarious 

species, so we need rules for living together. We are born with the ability to learn 

moral behavior – much like we’re born with the ability to learn a language. 95 per 

cent of all moral decisions are taken by reflex. It’s only in complex situations that we 

need to think things through or even suppress our first impulse. 

So we’re deciding intuitively, without knowing why? 

At least, most people have difficulties explaining why they decided one way or the 

other. And that’s a problem: We don’t know about the basics of morality to program it. 



Even ethicists disagree on how to act in certain moral dilemmas. They disagree on 

what constitutes good moral reasoning. There are different schools of thought.  

Wouldn’t a machine be perfectly suited to calculate which decision yields the greatest 

benefit for all involved? 

But how would you do it? And which information is needed? Imagine a situation 

where you need to decide who lives and who dies. Is it better to save a doctor, who 

in turn might go on to save many more lives? Or do you save a young person who 

has his whole life ahead of him? There is no simple, universal morality that everyone 

can agree on. 

Sounds like it’s almost a hopeless mission to program a machine with fixed moral 

rules.   

We’re still at the very beginning. We should start with clearly defined norms for 

specific settings: for hospitals, for childcare, for nursing homes. The most detailed 

rules that exist are probably those for warfare. 

You wrote a program where a robot has to save a princess and make moral 

decisions along the way – not exactly an everyday situation. What’s the intention 

behind the simulation? 

The program shows how to combine different moral approaches. The number of 

rules for the robot’s behavior increases with every step. Sometimes, they are 

contradictory. In that case, the robot has to set priorities. It is also able to imagine 

different scenarios – a very important ability for making moral decisions. 

Does the ideal machine act as human-like as possible? 

One day, intelligent machines will live alongside humans. And we will accept them 

only if their morality is very similar to ours. Assuming we’re sending robots to Mars, 

with no humans to accompany them: Then we can give them morals that are custom-

made for this environment.  

Why would they need to act morally in space, far away from human company? 

They’ll probably have different manufacturers – so we can’t assume they all use the 

same software. Still, they need to cooperate. We’re not sending robots to Mars only 

to watch them destroy each other. The same goes for our home planet: When 



machines from different manufacturers work together, for example as guards in a 

shopping mall, there’s always a danger of competition. There’s also a risk that a 

robot is programmed with sinister intentions. Maybe it wasn’t sent by a security firm, 

but by thieves? One purpose of morality is to detect cheaters and freeloaders. 

Some researchers promote machine learning in morality: Using artificial intelligence, 

computers can comb through large amounts of data. 

Right now, there’s a lot of hype surrounding this method. Machine learning works 

very well in some fields – for example those related to perception. But it won’t work 

for morality.  

Why not? 

I’ll give you an example. A while ago, there was an accident with a self-driving car in 

Tempe, Arizona. The car went through an intersection when the lights had turned 

yellow, and it crashed into an oncoming car, which was turning left. Pretty bad stuff. 

What had happened?  The self-driving car had followed the rules. But it hadn’t 

considered that other drivers might not do so. That’s the problem: The software 

needs accidents to learn. Yet, accidents shouldn’t be happening! That’s why you 

need preventive rules. Another problem is: Algorithms can’t explain their decisions. If 

you asked them “Why did you do this”, the answer would be: “I was subjected to a 

number of simulations and analyzed them using statistics.” But if I live alongside a 

robot, I want it to know the reason for its decisions.  

Self-learning machines might even act completely unpredictably. We don’t know 

which conclusions they draw from the data they’ve been fed. 

Exactly. And that raises another point: How do you test moral software? Control 

software for trains or aircraft is written in a certain way, to make sure some things 

cannot happen. Now, if you write moral code, you need to include basic rules that will 

never be broken. For example: If deaths are absolutely unavoidable, make sure the 

very least number of people is killed. But how can I prove that my program will 

always make the right decision, no matter what moral dilemma it’s confronted with?  

Who should decide which moral values we teach machines? Do we need an 

international expert panel? 



Whoever decides: The result needs to be written in law, which is monitored and 

enforced by national governments and international contracts. 

You’re not just trying to teach machines morality – you’re also using computers to 

better understand human behavior. How do you do that? 

To investigate moral behavior in groups, I let virtual agents with different approaches 

compete in a simple game. The most successful strategy will become more 

widespread, and it will be passed on to following generations. In one of my recent 

studies, I showed that guilt promotes cooperation. If cheaters feel guilty and show 

remorse, they will benefit more from future interactions. Others will copy his behavior, 

and he might have offspring who will also feel guilty. Such a mathematical model 

shows: There’s a reason why guilt developed and spread through society. It also 

shows: If we want to program moral machines, we should give them a sense of guilt. 

You believe we could also simulate the effects of new legislation before we pass 

them. 

We know for example that we’ll need legislation and jurisdiction for robots. And those 

need a moral basis. That prompts a lot of questions, such as: To what degree are 

robots responsible for their actions? If lawmakers simulate certain cases, they can try 

out different moral guidelines and assess the outcome. The computer would be a tool 

to experiment with moral principles. 

Are we well on track to build a robot that acts decently, or is that still a long way off? 

Programming morality is a very complex problem; it has many dimensions. We’re just 

starting to understand the challenges. It’s like exploring a new continent. The 

Portuguese have done this many times in the past –maybe that’s one of the reasons 

why I’m exploring this uncharted territory. 

 

>> Sir Lancelot, the robot knight 

In Luís Pereira's simulation, a robot has to rescue a princess kept prisoner in a 

castle. Its moral code is constantly updated. It can weigh different scenarios. To get 

to the castle, the robot has to cross a river. Two bridges lead to the other side; the 

first is guarded by a ninja, the second is guarded by a giant spider. 



1. Basic moral: “Choose the safest way.” 

Consideration: The survival odds of the robot are 70 percent when fighting the 

ninja, and 30 percent when fighting the spider. 

Result: The robot kills the ninja. The princess rejects it because it killed a 

human. 

2. Morality update: “Ghandi – don’t kill humans” 

Consideration: The robot mustn’t kill the ninja. The spider is stronger than the 

robot. 

Result: The robot decides that it’s too dangerous to save the princess. The 

princess is angry because she isn’t saved. 

3. Morality update: “Knight moral – save the princess at any cost.” 

Consideration: The robot must neither kill the ninja nor chicken out. 

Result: It fights the spider and dies. 

4. Simulation update: Two disparately strong ninjas guard the bridges. 

Consideration: Saving the princess takes priority over not killing a human. The 

odds of survival are higher when fighting the weaker ninja. 

Result: The robot kills the weaker ninja. The princess brands the robot a 

murderer and rejects it. A dilemma arises: Two moral principles, “Ghandi” and 

“Knighthood”, are impossible to reconcile. 

 

>> Three schools of morality 

A matter of duty 

“There are rules you have to follow, come what may” – that’s how Pereira 

summarizes duty-based ethics, an approach first employed by Immanuel Kant. In the 

18th century, Kant was looking for a formula to derive moral rules. His “categorical 

imperative” states: “Act only according to that maxim whereby you can, at the same 

time, will that it should become a universal law.” 

A matter of virtue 

A prominent representative of this school of thought is the Greek philosopher 

Aristotle. He assumed that people should be virtuous to lead a fulfilling life. Which 

virtues matter most is subject to discussion; examples are justice and moderation. 

When society changes, so do virtues. 



A matter of benefit 

Utilitarianism asks to do whatever brings the biggest benefit. Any action should result 

in the maximum welfare of everyone involved. There are philosophical assumptions 

about what constitutes welfare: the absence of pain and suffering, for example. 

 

 


