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Definition

In line with the concept proposed by Aristotle (384–322 BC),
ethics reflects on the conduct of humans and the criteria with
which to evaluate behaviors and choices in order to identify
“true good” including the means to achieve this goal. It also
addresses the moral duties of humans towards themselves and
others, and what is the right thing to do when facing a
decision. Regarding the practice of a profession, ethics is
the identification of duties and rights that regulate the profes-
sional activity (deontology) by members of a social group,
who are characterized by the possession of specific technical-
scientific knowledge, methods and tools for its application.

There are values that the human community accepts as
universally representative of individual and social good,
because of the universal character of the human species itself,
such as honesty, justice, responsibility, respect for life, and the
environment. However, depending on the cultural context,
and considering time and place, the ways in which values
are applied can change.

In the end, ethics concerns all humans, without distinction,
and especially those who have major scientific, political, and
social roles, and who certainly have to face issues of great
ethical value.

Function and Practice of Ethics

Ethics is intended to clarify, for a given circumstance, what to
do and how to do it, taking into account the consequences of
that act. Its function is to guide humans when they need to
make a choice by providing a framework of reference values,
shared by the social group to which they belong, that can lead
to good or to what is most useful to the individual or society.

Moral philosophy (i.e., the reflection on how to act rightly
to achieve good) attributes the ability to distinguish good
from evil, and therefore to make right decisions, to some
human faculties, such as reason, conscience, and knowledge,
provided these faculties are adequately cultivated. Therefore,
university training that includes not only technical-scientific
elements, but also ethical aspects of professional practice,
becomes crucial for dealing responsibly with issues specific
to each disciplinary field.

Individual freedom is the fundamental pre-requisite for
ethically practicing one’s own profession. It allows the inten-
tional action (will) for the pursuit of good and/or profit. So, its
absence prejudices the possibility of taking ethical decisions.
The analytical tool for assessing and weighing situations and
possible decisions in a detailed way is critical thinking, i.e.,
the aptitude to question a problem in the complexity of its
variables, assessing interactions, uncertainties, probabilities
of occurrence, but also methods, models, and tools to solve
the problem itself.

An ethical problem presupposes the existence of a choice
between two alternatives, one of which is the best option,
taking into account the reference system of social, scientific,
economic, and cultural values in which one is acting, assuring
an accurate knowledge of the problem to be faced and an
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adequate competence for its resolution. If one option is clearly
better than another, then the decision to be taken could be
relatively simple. But when the two options can both produce
negative consequences (ethical dilemma), the best decision
(from an ethical point of view) to be taken is problematic.

Ethics in Engineering Geology

Engineering Geology is a scientific discipline included in the
wider group of geosciences. The IAEG – International Asso-
ciation of Engineering Geology and the Environment defines
the discipline Engineering Geology as “the science devoted to
the investigation, study and solution of the engineering and
environmental problems which may arise as the result of the
interaction between geology and the works and activities of
man as well as to the prediction and of the development of
measures for prevention or remediation of geological haz-
ards” (IAEG Statutes – Article 2: http://iaeg.info/media/
1008/iaeg-statutes.pdf, accessed 18 October 2017). One of
the main goals of engineering geology is to assure safety,
health, and welfare of the public (Cronin 1993).

The definition provided by IAEG encompasses both the
micro-ethical domain of individual activities and the macro-
ethical domain of engineering geology’s relationship with
society and the environment, providing the expertise needed
to address local and global issues originated by the interaction
between mankind and the Earth system (Bobrowsky
et al. 2017).

Micro-ethics considers ethical choices and dilemmas faced
by individual researchers/practitioners, especially as they
relate to acting in accordance with professional codes and
norms; macro-ethics deals with ethical issues of research and
practice in larger social and institutional contexts, including
broader social responsibilities of engineers and geologists,
policy and political questions and debates, questions about
what the rules and norms should be, and who is involved in
debates (Vallero 2014).

In the problems of Engineering Geology often the decision
can depend on the scale with which one is working (for
example, a small village or a large inhabited center), the
presence of infrastructures and/or economic activities, the
possibilities of development and the vocation of the territory
affected by the intervention. The more functional choice from
a safety and economic point of view will include not only
technical aspects but also aspects of land policy. Through a
comprehensive analysis of the situation, it will be possible to
propose to decision-makers the optimal solution to achieve
the purpose.

An engineering geology intervention on the territory (such
as the construction of an infrastructure) might seem ethically
neutral. But since the construction of the infrastructure has a
socioeconomic and environmental impact, the technical-

scientific choices associated with the decision to carry out
the work, the choice of the best typology and the modes of
implementation also become subjects of ethical reflection.
The greater the importance of the work, the greater the
responsibilities associated with it, and the greater the need
to adopt an ethical behavior.

Geoethics: Definition, Method and Values

In geosciences, the most specific “geoethics” term now in use
(Bobrowsky et al. 2017; Peppoloni and Di Capua 2015; Wyss
and Peppoloni 2015) indicates the “research and reflection on
the values that underpin appropriate behaviours and prac-
tices, wherever human activities interact with the Earth sys-
tem. Geoethics deals with the ethical, social and cultural
implications of geoscience knowledge, education, research,
practice, and communication, and with the social role and
responsibility of geoscientists in conducting their activities.”
(Website of the IAPG – International Association for Promot-
ing Geoethics: http://www.geoethics.org, accessed
18 October 2017).

The definition of geoethics includes aspects of general
ethics, research integrity, professional ethics, environmental
ethics, recalling the geoscientist to an individual conduct with
awareness of being a social actor possessing scientific knowl-
edge that can be put to the service of society and employed for
a more functional interaction between man and the Earth
system.

Geosciences have clear ethical and social implications
(Peppoloni et al. 2017). On the basis of the abovementioned
definitions, it is evident that Engineering Geology is a para-
digmatic field of application of geoethics (Lollino et al. 2014).

Geoethics focuses on responsibility as the ethical criterion
of geoscientists in decision-making, whatever their sector of
work (academic, professional, research, teaching, industry,
government, etc.). Taking the responsibility of a professional
choice means to act rationally with respect to the purpose that
one aims (Weber 1919), but also considering the impact of
one’s choices on future generations (Jonas 1979), assessing
the trinomial “situation/decision/consequences” and submit-
ting this to the technical and scientific judgment of colleagues
and society. Therefore, responsibility means we answer for
our actions, owing to our competence on the problem that
need to be addressed and solved.

Certainly our decisions should consider scientific and
technical aspects, as well as economic and temporal implica-
tions (for example lesser costs or shorter feasibility time). But
at the same time, we should take into account the greater
social benefit our choice can entail (for example, the protec-
tion of lives of citizens or the improvement of the economic
activities of a certain area). Finally, we will take care of
environmental aspects, by choosing interventions that respect
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as much as possible natural dynamics. The result of this
analysis must lead to that point of equilibrium that optimizes
the sum of the effects and allows us to take the most ethically
sustainable decision for the human community and the envi-
ronment that are involved.

Since Engineering Geology is essentially an applied sci-
ence, it is based on experience, on continuous application of
knowledge to physical reality, and on empirical testing of
models, with the aim of identifying best practices. Following
the scientific method, this discipline will analyze the problem,
define elements that characterize it, apply a model that simu-
lates it, verify and modify model variables, in order to refine
the model itself and advance the knowledge. Likewise, the
reference values of geoethics that accompany the practice of
Engineering Geology must be constantly defined and verified
in the light of the concreteness of the obtained results, of the
cultural, social, and economic context in which one is oper-
ating and the temporal perspective of our solutions, so as to
avoid being confined to a purely theoretical question.

Finally, a (geo)ethical approach to the profession also has
great civil value, since it is an indispensable requirement for
establishing a climate of trust between geoscientists, decision-
makers, and citizens. If engineering geologists, as responsible
scientists in the public interest, fail to act ethically, they will
lose the trust of society. At the same time, following an ethical
approach to the profession also means to mediate, on the basis
of its own scientific expertise, among different positions and
often to face pressures from politics, public opinion, eco-
nomic powers, and industrial interests.

Individual and Social Dimension of Geoethics

Engineering Geology can consist of small-scale interven-
tions, such as the construction of a retaining wall or founda-
tions of a new building, slope securement, or actions of great
impact on the Earth system, such as the construction of a large
dam or a tunnel, the exploitation of a mine, the modification
of the groundwater regime, or the deployment of a nuclear
waste disposal plant. Regardless of the scale, the intervention
may have repercussions on ecosystems and local populations.
For this reason, technical decisions should be accompanied
by ethical considerations that take into account the social and
environmental impact of that work.

But alongside this social dimension, there are also ethics
intimately linked to the individual dimension of the geosci-
entist, including responsibility towards himself/herself, the
dignity of their own work, the respect for colleagues and
end users of that work, the value of one’s own knowledge
and skills, and the recognition of skills and positions of
others.

The self, colleagues, society, and the Earth system are the
four fundamental dimensions for geoethical analysis

(Teaching GeoEthics Across the Geoscience Curriculum
website: https://serc.carleton.edu/geoethics/index.html,
accessed 18 October 2017; Bobrowsky et al. 2017). They
include responsibility towards:

• Themselves as geoscientists, in doing the best work they
can on the basis of their abilities and competences

• Colleagues, to cooperate with respectful attitude, in order
to achieve the common goal to find solutions to geoscience
problems by following a multidisciplinary approach

• Society, that geoscientists have the duty to serve for the
very fact of possessing a scientific knowledge that has
social repercussions

• The Earth system, that geoscientists have to manage, by
protecting as much as possible its geodiversity and biodi-
versity and its aesthetic dimension.

Deontology, Research Integrity and Codes of
Ethics/Conduct

The IUGS – Task Group on Global Geoscience Professional-
ism (TGGGP) clearly states that “Geoscientists in all areas of
the geoscience profession are called upon to provide expert
services and opinions. These services and opinions are relied
upon by employers and the public to make key decisions;
decisions which affect business, the general public good,
and the environment. It is essential that those geoscientists
providing the services and opinions are providing them at a
professional level; incorporating sound geoscience knowl-
edge and application of theory; exceptional ethics; and
good judgment; providing services and opinions only in the
areas of geoscience in which they are competent” (Website of
TGGGP: https://tg-ggp.org/, accessed 18 October 2017).

Engineering geologists work both as researchers and pro-
fessionals after extensive academic training to acquire the
special knowledge and skills to do their jobs effectively on
behalf of society. In many countries, engineering geologists
working as professionals must be licensed or certified.

Researchers have the duty to follow the scientific methods
and rules of research integrity, intended as the set of ethical
values, deontological duties and professional standards on
which is based the responsible and correct conduct of those
who carry out, fund or evaluate scientific research, as well as
of institutions that promote and implement it. The Singapore
and Montreal Statements on Research Integrity (Website of
the World Conferences on Research Integrity: http://www.
researchintegrity.org/, accessed 18 October 2017) are the
two main reference documents to be considered in order to
maintain high levels of one’s own ethical profile while doing
scientific activities.

Professionals, working as free-lance consultants or
employees within engineering companies, mining, or
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industries, have to follow laws, codes, professional regula-
tions, standards, and public policies by political/administra-
tive authorities.

In order to ensure an ethical dimension in their job, in some
countries geoscientists are called to adopt codes of ethics/
conduct by their professional or scientific associations (see
the list at http://www.geoethics.org/codes, accessed 18 Octo-
ber 2017), framing a set of general principles and listing best-
practices (Andrews 2014). The observance of codes of ethics
is generally mandatory: if such observance is disregarded,
disciplinary measures may be taken by judging bodies.

Codes of conduct are certainly useful in establishing the
ethical coordinates for a group of geoscientists. However, the
observance of an ethical conduct is not obtained by the mere
adoption of codes and rules but needs a sincere desire for
individual adherence and a path of personal growth that must
be encouraged from the first stages of academic education. In
fact, ethics of responsibility must not be confused with ethics
embodied by the code itself, as a tool that establishes princi-
ples and rules. The code of ethics can only certify an ethical
decision, which may only arise from a responsible choice.
The deep meaning of ethics for a professional is to be perfect
and honest in his/her work, in relationships with colleagues
and end users, so that his/her business also becomes an
opportunity for personal inner growth.

Conclusion

In ethical issues, before the social dimension, one is always
involved individually, and it is always necessary to question
one self, one’s own actions and decisions with objectivity and
discipline, to understand the best way to act. Ethical behavior
is a practice to be applied daily, in order to be honest and
qualified in one’s own work: this implies competence and
awareness of the limits of personal knowledge and the uncer-
tainties of models.

Ethics applied to Engineering Geology is primarily a sci-
entific question that needs an accurate evaluation of variables
at stake, aimed at a cost-benefit analysis that also includes
social and environmental aspects, by taking into account the
spatial and temporal impact of decisions to be taken. In any
case, the cost-benefit assessment alone may not represent the
solving criterion of a problem. Often, in the decision-making
process that accompanies an Engineering Geology interven-
tion on the territory, ethical, and social elements, that are
beyond purely technical-scientific issues, also converge. The
final decision on the feasibility and implementation of the
intervention depends not only on science or technology but
also on politics. However, science must not replace politics,
but instead provide all the concrete and exhaustive elements
to take a decision as sustainable as possible for that social and
environmental system.

In this context, a modern and responsible engineering
geologist is called to ensure:

• Excellence and continuous updating in technical-scientific
preparation

• Rigorous application of the scientific method, providing
models based on verified data, which takes into account
uncertainties and probabilities

• Knowledge of the ethical and social implications of the
profession

• Ability to listen societal needs with the aim of the public
safety

• Promptness in identifying suitable technical solutions
• Compliance with laws and procedures
• Ability to relate and be mediator within multidisciplinary

teams
• Ability to communicate data and results of public and or

private interest

For all the above considerations, the current academic
training of engineering geologists needs integrations aimed
to increase the individual awareness of the ethical implica-
tions of the profession and the resulting responsibilities.
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