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PREFACE

Engineering professionals are required to serve the general public by strictly adhering to the codes of conduct,

and giving utmost importance to the health, safety and welfare of the public.

Engineering Ethics is a textbook that explores the moral issues and decisions encountered by practicing engineering

professionals, and the study of related questions about the moral ideals, character, policies and relationships

of people and corporations involved in technological activities.

The main objective of this fourth and revised edition of Engineering Ethics is to prepare students for their

professional responsibilities as Engineers. To help them recognise and think through ethically significant problem

situations that are common in the field of engineering, and to evaluate the existing ethical standards for

engineering practice.

A disaster during an engineering project can occur due to many factors such as overconfidence, negligence, poor

maintenance, etc. If the necessary codes of Engineering Ethics are followed, most of the disasters can be avoided.

The understanding of human character and values is ethics. Values provide a unique, personal and moral

template to assess the intentions and actions of ourselves and others. It also differentiates the right from the

wrong.

Starting from the very basic concepts of Ethics and Values, this book condenses and maps all important

discussion on Ethical Theories, Professional Ethics, Principles of Ethics, Human Values and Psychology, and

Ethical Governance in a manner that it all interlinks as one reads para, pages, and chapters. Thus, one gets a

vivid picture of the moral issues and dilemmas faced by engineers. And the book also gives a critical insight

into the major global issues concerning Environmental Ethics, Intellectual Property Rights (IPRs), Computer Ethics

and Internet, etc.

Further, to acclimatise students with engineering ethics, and to build their analytical and reasoning skills in

solving problems, this revised and updated book includes more than 285 questions for self practice and grasping

the essence of Engineering Ethics.

Any constructive ideas, suggestions, feedbacks for improving the content of future editions will be greatly

appreciated.

IES Master Publication
New Delhi
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OVERVIEW
The given chapter deals in detail with the basic understanding
of the concepts of values, morals and ethics. It also talks
about various ethical theories in depth. Then, it culminates
into the concept of ethical and moral autonomy.
After going through this chapter, the reader would have a
crisp understanding of the basic concepts and theories related
to values, morals and ethics.

1.1 EPISTEMOLOGY
It is the philosophical study of the nature, origin and limits of human knowledge.
It is derived from the greek word ‘episteme’ i.e., knowledge and ‘logos’ i.e.,
reason.
It is referred to as the theory of
knowledge, especial ly with
regard to its methods, validity
and scope, and the distinction
between justif ied belief and
opinion.

Propositions

Knowledge

Truth Beliefs

Poorly justified true beliefs

It addresses the questions:
“What is knowledge”?
“How it is acquired”?
“What do people know”?

1.1.1 OBJECTIVIST EPISTEMOLOGY

It assumes that reality exist independent or outside of the individual mind.
Objectivist seeks methods to test reality by collecting and analysing evidence
to explore assetions, corroborate claims, and provide correspondence with
the real world.

1.1.2 CONSTRUCTIONIST EPISTEMOLOGY

It rejects the idea that objective truth is waiting to be discovered. it assumes
that truth comes into existence in and out of one’s engagement with the

1

INSIDE

 Epistemology

 Values

 Role of Socialization in the
Development of Values

 Moral Values

 Ethics and Ethical Values

 Ethical and Moral Dilemma

 Ethical and Moral Autonomy

 Ethics vs Law
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Changes due to specific events/experience

Behaviour
At

conscious
level

At
individual

level

Habit
(subconscious)

Traditions
(supported by

positive morality)At
societal

level

Due to
positive
morality

Customs

Example 3

Which of the following statement is corect with respect to the “societal development”?
(a) Behaviour grows into habit, habits into tradition and tradition becomes custom.
(b) Customs grow into mores and mores grow into custom.

(c) Behaviours grow into customs and customs grow into traditions.
(d) Folkways grow into tradition and traditions grow into customs.

[ESE–2019]

Ans. (a)

1.6 ROLE OF SOCIALIZATION IN THE
DEVELOPMENT OF VALUES

Socialization is a continuous process whereby an
individual acquires a personal identity and learns. The
norms, values, behaviour and social skills.

The process of socialization can be classified as follows:

1. Primary socialization : Primary socialization is
the stage that occurs f rom birth through
adolescence. It is guided by family, primary
caregivers, teachers, coaches, religious figures
and peer groups.

Family has a very significant role in primary
socialization as it is the first institution which
shapes a nascent biological entity. Hence, it is
the values imparted by the family which play a
major role in shaping basic character.

2. Secondary socialization : It occurs throughout
life in which one encounter groups and situation
out side the purview of primary socialization
institutions.

It includes college, university, work place and other
institutions becoming a part of life experience.

Agencies of socialization

Nascent
biological

infant

Sharing participative
and productive

member of society

(Self centric
biological

entity)

(Relatively selfless
social entity)

Mechanism

(Reward and punishment)
Conditioning Trial and error

School

Observation and
learning

Role playing

Religious institutions
and workplace

MediaPeer groupFamily

Fig. 1.2: Process of socialization.
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A social practice might have been considered
moral because mistakenly insuff icient
evidence was discovered and brought forward
in an intelligent way to effect the understanding
of people by highlighting probable risks.

eg. child marriage, practice of sati etc.

(ii) Critical morality : It is the critical analysis of
social institutions and social practices through
a rational perspective based on social
experience from the past and reason. Critical
morality enjoys primacy in conceptual analysis
of morality. e.g., abolition of child marriage,
abolition of sati etc.

[Note : The difference between positive and
critical morality based on emotion and reason
is more relative than being absolute. Because
critical morality once may become positive
morality due to coming of new facts.]

1.8 ETHICS AND ETHICAL VALUES

1.8.1 Defining Ethics

The term ethics is derived from Greek word ‘Ethikos’,
meaning habit or custom. Also related with Greek word
‘Ethos’, meaning character or habit.

The term ‘Ethikos’ is an adjective cognate with ‘Ethos’
i.e. having the same origin.

Ethics is a branch of moral philosophy. The term
philosophy originated from two Greek root words - ‘philo’
meaning love or attraction and ‘sophos’ meaning
knowledge or wisdom. Moral philosophy deals with
study and inquiry of moral theories, questions and
claims.

Ethics, being a branch of moral philosophy, deals with
values which have societal / organization sanction (not
personal sanctions). In restricted sense it can be termed
as science (not a pure science) which aims at rational
inquiry and justification of fundamental questions of
what is good, what is bad, what is right and what is
wrong, from the society or organisation perspective.

Ethics is not individualistic rather it is societal in nature.

Ethics can be defined as ‘morality in action’. As Ethics
aims at establishing a system of rules or codes to
regulate individual, organisational or societal behaviours
and actions.

1.8.2  Defining Ethical Values
Ethical values are those values which are upheld by a

society or organsation for regulating the bahaviour/
actions of its members for overall well being.

Ethical values differ from moral values in terms of
nature. Moral values are individualistic based on
conscience, whereas ethical values are society or
organsiation based.

Ethical values help in making preferences/choices in
decision making which are imperative for proper
functioning and progress of a society or an organisation.

1.8.3 Classification of Ethical Values
Ethical values can be classified in the same fashion as
values are being classified. On the basis of their nature,
scope, expression, persistency in time frame and
directionality.

Example 5

The basic ethical principle of ‘Beneficence’ states that

(a) all our thoughts and actions must be directed to
ensure that others benefit from these thoughts
and actions

(b) our actions must result in the least harm to the
others

(c) we should not impose our views on others

(d) our actions must be fair to everyone

[ESE–2020]
Ans. (a)

Sol. The basic ethical principle of ‘Beneficence’
states that all our thoughts and actions must
be directed to ensure that others benefit from
these thoughts and actions.

1.8.4 Core Ethical Values
Ethical values which are fundamental and foundational
in nature are called core ethical values.

(i)  Trust Worthiness

(a) Honesty: The quality of being honest; uprightness
and fairness.

 Honesty in communication : It is about the
intent to convey the truth to the best of one’s
knowledge and available facts to avoid
misleading and deceive. There are three
dimensions to it.

 Truthfulness : It is about not intentionally
misrepresenting the facts. Intent is the
crucial distinction between truthfulness
and truth itself.
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- only non-cognitive states essentially
motivates as moral judgements do 

(internalism)
- easy explanation of superveniene as a 
consistency requirement on attitudoes

toward natural properties
- metaphysical economy

- the surface of moral discourse
is descriptive

- moral judgements can be
embedded in indirect semantic

contexts (the Frege-Geach point)

- moral facts would have to be queer,
and our epistormological access to them

mysterious
- moral facts purport to give categorical
reasons, but all reasons are relative to
our actual motives (William’s reasons

internalism)

noyes

Are there
moral facts?

Error theory
(Mackie, Joyce)

Are moral facts
independent of our

agreements?

Expressivism
(Ayer, Blackburn,

Gibbard)

Constructivism
(Harman, Rawls,

Korsgaard)

Response-
dependence theories

(Lewis, Firth,
McDowell)

Are moral facts
independent of
our responses?

Naturalism
(Railton, Brink)

Non-Naturalism
(Moore, Ross)

- if moral facts are constituted by what we
can (or must) rationally agree to, there’s an
explanation for why we should care about 

them and why they are what they are
- no metaphysical or epistemlogical

queerness - a lot of other facts, like facts
about passports, depend on our agreements

- rationality as such does not
demand us to agree to

anything resembling ordinary
morality, so constructivism
can’t explain moral facts

- response-dependent properties are ontologically
subjective (exist only in virtue of human reactions
under suitable conditions) but can be epistemically

and normatively objective witout being queer
- if moral properties are such as to give rise to
emotional reactions in us, no surprise beliefs

about them are inherently motivating (alternative
explanation for internalism)

- Euthyphro dilemma; either the
conditions under which our responses
determine moral facts are defined in
non-moral terms, in which case the 

results don’t match out intuitions, or they
are defined in moral terms, in which case

the account is circular

- ‘good’ cannot be dofined in
naturalistic terms, so given a

semantic test of property identity,
goodness cannot be identical with

any natural property (the Open
Question Argument)

- questions about meaning and about
metaphysics are distinct, so it doesn’t 

matter if moral terms cannot be
naturalistically defined

- moral facts earn a place in the best
explanations of our experience and social

change

Is the point of 
moral discourse to 

describe the 
world?

Are the mind-
independent moral

facts natural?

yes

no

yes

yes

yes

no

no

no

(ii)   Normative Ethics
Normative refers to what ought to be ? Rather than
what is?
Ethics can be termed as a normative science contrary
to pure science.
A pure science is based on facts, empiricism, universal
principles and pure reason.
Alternatively, a normative science is based on value
judgements rather than factual judgements. Value
judgements are subjective rather than being objective
like facts based judgement.
Therefore normative ethics deals with the enquiry of
good, bad, right or wrong conduct based on what ought
to be the good or right conduct i.e., morally ideal
condition.

Normative ethics can be further subdivided as follows:

(a) Virtue ethics (Keyword - Character): Virtue
refers to a character of high moral standards.

Virtue ethics define an act as a morally ethical act
simply because it confirms to the high moral
character rather than being a duty imperative
(Deontology, Immanuel Kant) or due to the
consequence of the act (Consequentialism,
Jeremy Benetham & J.S. Mill).
e.g., According to virtue ethics, helping others in
a time of need is moral/ethical because it is an
act of charity or benevolence.

A virtue is an excellent trait of character. It is a
disposition, well entrenched in its possessor.
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1. Even if inequality is created in the society, it must
be for the benefit of all. (might not be the same).

2. Every person must enjoy most extensive amount
of freedom, compatible with the others. (The 2nd
point seems to be similar to concept of Duty &
Rights ethics) (I have my rights, but also have a
duty not to violate other’s rights.)

1.9 ETHICAL AND MORAL DILEMMA

1.9.1 Defining Ethical Dilemma
“An agent regard himself as having ethical reasons to
do each of the two actions, but doing both actions is
not possible. Whatever action he does will render him
ethically wrong.”

This problem of decision making in terms of ethics is
called ethical dilemma.

In ethical dilemma, a person is undecisive as which
ethical code to follow. Adhering to one ethical code
leads to transgressing other ethical code.

1.9.2 Defining Moral Dilemma

“An agent regard himself as having moral reasons to
do each of the two actions, but doing both actions is
not possible. Whatever action he does will render him
morally wrong.

This problem of decision making in terms of morality is
called Moral dilemma.

In moral dilemma, a person is undecisive as which
moral value to follow. Adhering to one moral value
leads to transgreesing other moral value.

In general both ethical and moral dilemma are used
interchangeably but there is a difference.

“Ethical dilemma relocates moral dilemma away
from an individualistic reflection on imperatives,
utility or virtue into a social space.”

1.9.3 An Engineering Perspective

“A traditional education does little to prepare you for
morally courageous action... our obligation as
individuals to speak out and correct wrong doing and
injustices.... we have created an entire class of people
to whom we outsource the need to speak out... [but] if
you are part of that team, however small and
unsuspecting your role, and you have a conscience,
you bear partial responsibility for that outcome. With
increasing specialization and complexity, the only truly
effective police are those that have the expertise and
those that are working on the inside... you can’t legislate

morality”, Marc Edwards.

This quote best describes the significance of ethical
and moral decision making from an engineering
perspective alike any other profession and its members.

An engineer has to face a number of day to day
challenges in his profession, a significant number of
which may be related to ethical and moral dilemma.
The issues concerning an engineer as a professional
can be discussed as follows.

1. Micro ethics: It deals with ethical issues related
with individual professionals and internal relations
of the engineering profession. e.g., health, safety,
bribes, gifts, integrity, fair credit etc.

2. Macro ethics: It deals with ethical issues
concerned with collective, social responsibility of
the engineering profession and societal decisions
about technology. e.g., Sustainable development,
product liability, human cloning, nanoscience and
nanotechnology.

Traditionally, microethical issues were solely
considered as far as ethics and ethical decision
making was concerned in engineering profession.

The modern view adopts a holistic approach by
integrating microethics and macroethics and even
macroethics dominating the issue.

1.10 ETHICAL AND MORAL AUTONOMY

In philosophy, autonomy is an individual’s capacity for
self-determination or self-governance.

Ethical / moral autonomy, according to Immanuel Kant,
is the capacity to deliberate and to give oneself the
moral law, rather than merely heeding the instructions
of others.

Moral autonomy can be construced as the aim of all
ethical and moral deliberation and enquiry. It calls
for internalization of moral code in order to have
minimum external rules/regulations. Therefore, it aims
at flourish of human being for a greater common well-
being.

Kant further developed the idea of moral autonomy as
having authority over one’s decisions/actions, rather
letting the principles by which one make decisions be
determined by others (eg. political leaders, pastor or
society etc.)

Kant connected the idea of self-government to morality.
At the same time, moral autonomy is not about freedom
to choose any moral or immoral position, rather it calls
for being self-aware and practice to incoporate absolute
or ultimate moral truth of well being of all.
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Example 10

Statement (I) : What is legal may not always be ethical.
Statement (II) : Ethical standards and the law, share
the same theme, i.e., what is permissible and
impermissible.

[ESE-2018]
Ans. (b)

Sol. First statement is correct. Example - South
Africa's apartheid regime. Social segregation

of Blacks was allowed legally but it was
unethical.

Second statement is also correct. Ethical
standards and the law share a common
theme of distinguishing between what is
permissible and impermissible in a given set
of circumstances but the two of them are by
no means interchangeable.

Hence, the answer is (b).

Moral 
naturalism

Moral 
intutionism

Emotivism

Moral 
relativism

Error 
theory

Applied 
ethics

Descriptive
ethics

Pragmatic 
ethics

Normative
ethics

Meta 
ethics

Ethical theories

Virtue
ethics

Duty-based
ethics

(Deontology)

Consequentialism
(Teleology)

Duty based
ethics

(Kantian ethics)

Rights 
based ethics
(John Locke)

Ethical
egoism

Ethical
altruism

Utilitarianism

Act 
Utilitariansim

Hedonistic
Utilitarianism

Rule 
Utilitarianism

Jeremy Bentham J.S. Mill
Fig. 1.11



22 | ENGINEERING ETHICS GS AND ENGINEERING APTITUDE

1. Consider the following statements regarding
definition of ‘moral’:

1. Being or acting in accordance with standards
and precepts of goodness

2. Arising from conscience or a sense of right
and wrong

3. A concisely expressed precept or general
truth, a maxim

4. The principles of conduct governing an
individual or a profession, standards of
behaviourWhich of the above statements are
correct?

(a) 1, 2, 3 and 4 (b) 1, 2 and 4 only

(c) 3 and 4 only (d) 1, 2 and 3 only

2. Which is/are the levels of study of ethics?

1. At the level of individual

2. At the level of engineering

3. At the level of Government

4. At the level of society

(a) only 1, 2 and 3 (b) only 2, 3 and 4

(c) only 1, 2 and 4 (d) All of the above

3. Which of the following does not constitute the
foundation of ethics?

(a) Honesty (b) Justice

(c) Integrity (d) Courtesy

4. What refers to situations in which moral reasons
come into conflict, or in which the application of
moral values is problematic?

(a) Silo mentality (b) Preventive ethics

(c) Ethical issues (d) Moral dilemmas

5. Ethics is synonymous to .

(a) Morality (b) Money

(c) Standards (d) Conduct

6. The general and abstract concepts of right and
wrong behavior culled from philosophy, theology,
and professional societies

(a) Ethics (b) Morals

(c) Etiquette (d) Law

7. The ethical dilemma of choosing between two
rights refers to

(a) Choosing between the lesser of two evils
(b) Deciding which of two employee rights is

the most important
(c) Deciding to offer a bribe or lose out on an

important opportunity
(d) Choosing between the two types of sexual

harassment

8. The cultural, organizational, community,
interpersonal, or personal dynamics that should
be considered when making ethical and
professional issues are referred to as:

(a) Personal considerations.

(b) Contextual considerations.

(c) Environmental considerations.

(d) Ethical considerations.

9. Which of the following parameters are evaluated
in definition of “Moral Agents” ?

(a) whose actions and intentions can be morally
evaluated

(b) whose personal character can be morally
evaluated

(c) Both of the above

(d) None of the above

10. In ‘Normative Enquiry’; norms are to be identified
for which of the following reasons?

(a) What is the reason behind work conflict?

(b) Which is the most desirable standard of
behavior?

(c) What are the errors which resulted in
unintended failures?

(d) What is the best principle in work ethics?

11. Ethics is needed for practicising engineers
because:

(a) Every decision engineer makes are not
settled by rules.

Questions
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