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Context

• Data Science and AI capabilities are becoming commodity 

But not well understood.

• Data Science and AI practices are under scrutiny. 

Regulations on AI quality assurance but without clear guidance. 

• Need for leadership and opportunities for entrepreneurship

But high-tech business incubation requires skills 

Innovation must adhere to societal values and professional 

ethics.
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Ethics & morality 
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Concepts



Society, morality & ethics
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Society

An association of people 

organized under a 

system of rules designed 

to advance the good of 

its members over time. 

Morality 

Set of rules of conduct 

describing what people ought 

and ought not to do in various 

situation. 



Society, morality & ethics
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Society

An association of people 

organized under a 

system of rules designed 

to advance the good of 

its members over time. 

Ethics is the philosophical study of 

morality and a rational examination

into people’s moral beliefs and 

behaviour.

Morality 

Set of rules of conduct 

describing what people ought 

and ought not to do in various 

situation. 



Scope of ethics
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Ethics is focused on 

the voluntary and moral choices 

that people make when they must make 

decisions and choose between two or more 

alternative actions.  



Role of ethical theories & frameworks
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An ethics theory is useful if it allows its proponents to

• Examine moral problems

• Reach conclusions and 

• Defend the conclusions 

using logical and persuasive arguments in front of a 

sceptical yet open-minded audience. 

Aim at a rational, systematic analysis of a conduct and reason about the 

benefits and harm that the conduct can cause to other people.



Professional ethics & morality
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Professional ethics is a set of morally 

permissible standards of a group 

that each member of the group, at 

his/her rational best, wants every 

other member to follow, even if their 

doing so would mean that he/she 

MUST do the same.

Profession, Code and Ethics. 

Michael Davis, Burlington: Ashgate, 2001.

Morality is the set of standards 

that everyone (every rational 

person at his/her rational best) 

wants everyone else to follow, 

even if their following them 

means (the person) having to 

do the same. 



Relationship between ethics & morality 
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‘Ethical’ means consistent with a particular standard.

Conduct can be unethical but morally permissible 

and vice versa.

ethical ≠morally good



Ethics theories
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Types and scopes



Scenario: Software testing

Background
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During a software development group project, every member 

of a group is assigned implementation and testing of an 

important component of the whole system. 

In regular meetings, with a supervisor, the group mainly 

discusses the management of the project and plans for the 

project completion.  

In addition, each member meets individually with Marc, a PhD 

student who is tasked with monitoring and verifying, on a 

regular basis, the progress of the implementation and testing

of software components. 
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During the last three meetings that Marc has had with Sam, 

one of the group members, it has become evident that Sam 

has not been testing implementation of assigned 

components. 

The group project rules indicate that Marc must report the 

lack of testing to the supervisor and the group. 

Sam would be deducted 15% from the final mark. 

Scenario: Software testing

Situation: 
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Context

Scenario: Software testing

Marc and Sam know each other for about two years. Marc 

was an in the same undergraduate course as Sam. 

Also, both Marc and Sam are in the University 

mountaineering society. 

Sam asks Marc to overlook the lack of his testing in view of 

the very good progress made on the implementation of the 

software component. 

Marc has a decision to make. 



Types of ethics theories
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Duty & obligation

Consequences

Contracts

Character

Duty   

Respect
Happiness

Utility

Morality

Justice

Virtue



Duty & obligation

Deontology (Kantianism)

Actions are ethical if guided and rationally 

explained by rights, duty, and obligations 

regardless of whether consequences are 

good or bad.
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The only “good” is a good will.

Good will is the will of a person to act solely 

according to a code of morality, based 

purely on reason. 

Kantian Deontology

Categorical imperative is a rule that must be followed. 

Categorical Imperative
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Universal Law of Nature

One must act only according to maxims 

(principles) that could be adopted as universal 

laws.

Kant’s Categorical Imperative

End in itself

Treat humans, both yourself and others as ends 

in themselves and never as a means to an end.
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Decision

DO NOT REPORT because

Sam is a good friend and would not want to hurt Sam’s 

feelings of friendship and trust. 

Sam is making good progress on the code implementation 

and will catch up with testing in the next round

Sam is a good programmer and unlikely to make significant 

mistakes. Thus, the overall risk is not high.

Reporting would cause unnecessary anxiety to everyone, 

and distract from the ongoing work. 

Scenario: Software testing

Marc’s reasoning
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“Universal Law of Nature” moral rule  

Software testing and coordination ensure 

that the project is successfully completed. 

Sam wants to participate but is not 

testing nor informing the team. 

If no-one were testing the software, the 

group project will be in jeopardy and 

unsuccessful.  

Generalization of Sam’s actions would be 

self-defeating for everyone involved.

Moral rule generalization:Examine based on 

deontology theory 

Marc’s reasoning
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“Universal Law of Nature” moral rule  

DO NOT REPORT because

Sam is a good friend and would not want to hurt Sam’s 

feelings of friendship and trust. 

Sam is making good progress on the code implementation 

and will catch up with testing in the next round

Sam is a good programmer and unlikely to make significant 

mistakes. Thus, the overall risk is not high.

Reporting would cause unnecessary anxiety to everyone, 

and distract from the ongoing work. 

By asking Marc to lie, Sam is treating 

Marc as an agent whose purpose is 

to achieve a personal goal for Sam. 

Sam is treating Marc as a means to 

an end. 

Sam is not considering Marc as a 

person with his own interests and 

morals.

Focusing on relationships:Examine based on 

deontology theory 

Marc’s reasoning



Consequences

Utilitarianism

Actions are guided by the type of 

consequences (and not by rights, duty 

and obligations), and by maximising 

happiness or social utility.
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Principles of utilitarianism

Principle of Utility or Greatest Happiness Principle is 

applied to individual moral actions and to moral rules. 

24

Act Utilitarianism
Determine whether or not the action maximizes 

happiness in comparison to the other options.

Rule Utilitarianism
• Determine whether or not the action complies with the set rules.  

• Rules are selected to maximize happiness if followed faithfully. 

• Violations are justified only if the utility is increased by such 

violations. 



Rule utilitarianism
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1. Do not kill

2. Do not cause pain

3. Do not disable

4. Do not deprive of freedom 

5. Do not deprive of pleasure

6. Do not deceive

7. Keep your promise

8. Do not cheat

9. Obey the law

10. Do your duty

Rules to increase the overall ‘happiness’
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Decision

DO NOT REPORT because

Sam is a good friend and would not want to hurt Sam’s 

feelings of friendship and trust. 

Sam is making good progress on the code implementation 

and will catch up with testing in the next round

Sam is a good programmer and unlikely to make significant 

mistakes. Thus, the overall risk is not high.

Reporting would cause unnecessary anxiety to everyone, 

and distract from the ongoing work. 

Scenario: Software testing
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Assess actions: Act Utilitarianism

DO NOT REPORT because

Sam is a good friend and would not want to hurt Sam’s 

feelings of friendship and trust. 

Sam is making good progress on the code implementation 

and will catch up with testing in the next round

Sam is a good programmer and unlikely to make significant 

mistakes. Thus, the overall risk is not high.

Reporting would cause unnecessary anxiety to everyone, 

and distract from the ongoing work. 

Report

+ ensures that the team is aware and can 

take actions to reduce the risk

- disrupts the team

- causes hardship to everyone involved

- ‘ruins’ the friendship ties

Do not report

+ strengthen friendship 

+ avoid disruption

- continued risk.

Assess utility of each optionExamine based on Act 

Utilitarianism

Marc’s reasoning
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Apply rules: Rule Utilitarianism

DO NOT REPORT because

Sam is a good friend and would not want to hurt Sam’s 

feelings of friendship and trust. 

Sam is making good progress on the code implementation 

and will catch up with testing in the next round

Sam is a good programmer and unlikely to make significant 

mistakes. Thus, the overall risk is not high.

Reporting would cause unnecessary anxiety to everyone, 

and distract from the ongoing work. 

10. DO YOUR DUTY 

Marc must report – it is his duty.

Sam missed to follow his duty.

No choice is left to Marc but to obey 

the rules that maximize the possible 

outcomes. 

“Do your duty” is generally adopted to 

ensure increased ‘happiness’ due to 

reaching the objectives. 

Marc’s reasoning

Examine based on Rule 

Utilitarianism
Select a relevant rule
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Social Contract 

The voluntary agreement among individuals by 

which organized society is created and invested in 

the right to secure mutual protection and welfare 

or to regulate the relations among its members.
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Social Contract as a bargaining act 

Each party is trying to negotiate the moral rules that will 

allow them to realize optimal utility. 

Each person is concerned with the concessions that she 

makes from her ideal outcome relative to the 

concessions that others make. 

The reasonable outcome is the outcome that minimizes 

the maximum relative concessions of each party to the 

bargain.

Gauthier ’s “minimax relative concession”, 1986, ch. V)
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Virtue ethics

A virtue is an excellent trait of character.

An act is ethical if conducted by a 

virtuous person. 
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Being virtuous

Virtue is a disposition, entrenched in its 

possessor, to notice, expect, value, feel, desire, 

choose, act, and react in certain characteristic 

ways. 

It is a wholehearted acceptance of a 

distinctive range of considerations as reasons 

for action. 



Foundations of virtue ethics

• Happiness results from living a life of virtue – Aristotle

• Intellectual virtue, acquired through education 

• Moral virtue, through repetition of appropriate acts → strong moral 

character

• Deriving a pleasure from a virtuous act is a sign of having acquired the virtue.
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Benevolence (kindness)

Civility

Compassion

Conscientiousness

Cooperativeness

Courage

Courteousness

Dependability 

Fairness

Friendliness

Generosity

Honesty 

Industriousness

Justice

Loyalty 

Moderation

Patience

Prudence

Reasonableness

Self-discipline

Self-reliance

Tactfulness

Thoughtfulness

Tolerance

VIRTUOUS 

BEHAVIOUR
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Example: Not cheating

Action: Not cheating because a person may 

think that honesty is the best policy, or may 

fear of being caught out. 

• These are not actions of an honest person. 

• The honest person simply act since “to do otherwise 

would be dishonest” (that is the only relevant reason).
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Example: Telling the truth 

Action:    Telling the truth (just) because it is true. 

Issue:  It can be tactless or indiscreet. 

• Telling the truth is not the point. 

• The issue of truth vs lie, for a virtuous person 

• They would not lie. Reason “that would be a lie” is sufficient 

not to make certain statement in certain circumstances

• If needed to speak, they tell make true statements and “that 

would be the truth” is a reason for making them.
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Exercise 1

Ethics theories
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