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Abstract

Recently the interest by geoscientists in (geo)ethical aspects of geoscience knowledge, education, research, practice and
communication has grown considerably. Today the topic of geoethics has gained a significant visibility within the scien-
tific community. The IAPG — International Association for Promoting Geoethics (http://www.geoethics.org), founded in
2012, has worked to widen the discussion and create awareness about issues of ethics as applied to the geosciences.
Thanks to continuous voluntary work, the respectful exchange, and fruitful sharing of ideas, the IAPG community has
produced a conceptual substratum on which to base the future development of geoethics, by clarifying the meaning of the
word “geoethics”, formalizing its definition, and better identifying a framework of reference values on which the geosci-
ence community can base more effective codes of conduct and guidance. The members of the IAPG community have pub-
lished various books and articles in peer-reviewed international journals, and organized numerous scientific sessions to
bring geoethics to the most important geoscience conferences. Geoethical issues have been also included in the European
project ENVRI-Plus, which is dedicated to the environmental and solid Earth research infrastructures. The tangible re-
sult of these efforts is that, now, many prestigious geoscience organizations recognize geoethics as a fundamental issue,
worthy of attention. This result was confirmed by the high quality of content and the large participation of scientists in
the six technical sessions and a panel session on geoethics organized by IAPG at the 35th IGC — International Geological
Congress, held in 2016 in Cape Town (South Africa). Largely successful due to the cooperative work of different geosci-
ence organizations (IUGS-TGGP — Task Group on Global Geoscience Professionalism; GSL - Geological Society of Lon-
don; EFG - European Federation of Geologists; EGS - EuroGeoSurveys; AGI — American Geosciences Institute; AGU —
American Geophysical Union, and AAWG — African Association of Women in Geosciences). The IAPG considers the
35th IGC as the scientific event that opened a new phase for furthering the concept of geoethics. In order to mark this
milestone, the "Cape Town Statement on Geoethics" (CTSG) was tabled by the IAPG and reviewed in an international
effort. It shall focus the attention of geoscientists on the development of shared values, policies, guidelines, strategies and
tools, with the long-range goal of fostering the regular adoption of ethical values and practices within the geoscience
community. The document summarizes the values, concepts, and contents developed by IAPG so far, providing a per-
spective for the future development of geoethical thinking. This paper addresses in detail the content of the “Cape Town
Statement on Geoethics”, which is now supported officially by several geoscience organizations.

1. INTRODUCTION gible results. They have facilitated the growth
of this emerging field of scholarly inquiry. This

n recent years, the geoscience community includes the publication of numerous books

I has shown a growing interest for geoethics. and articles written under a peer-review pro-
The work carried out by the IAPG in its first cess (Lollino et al., 2014; Peppoloni and Di Cap-
five years of activity has brought forward tan- ua, 2012 and 2015; Peppoloni et al., 2017; Wyss
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and Peppoloni, 2014) and more than 70 events
(scientific sessions, conferences, workshops, sem-
inars, etc.) that have been organized worldwide
(http/ / www .geoethics.org/ events, accessed 30
October 2017. The consequence is that more ge-
oscientists are now discussing the ethical and
social implications of their work (Mansur et al.,
2017; Meller et al., 2017; Stewart and Gill, 2017;
Stewart and Lewis, 2017; Vasconcelos et al.,,
2016) and recognize geoethics as a transversal
subject in geosciences (Bobrowsky et al., 2017).

Thanks to the involvement of many geoscien-
tists, it has been possible to provide geoethics
with a more solid conceptual substratum (for a
summary see Peppoloni and Di Capua, 2014
and 2017; Bobrowsky et al., 2017). Starting from
the etymological analysis of the words “geo”
and “ethics”, a definition of geoethics has been
elaborated, several geoscience issues upon
which geoethics can apply its analyses have
been identified, and a set of geoethical values
have been proposed. The latter offer a sort of
common ground of reasoning to be used by
geoscientists coming from various countries,
having often huge differences in their cultural
experiences, views and economic perspectives,
although needing to share a common geosci-
ence vision. After years of activity, we are now
able to trace a coherent path in the theoretical
and practical development of geoethics that can
strengthen its credibility in the geoscience
community.

The Cape Town Statement on Geoethics
(CTSG), released officially on October 2016, is a
document that defines a conceptual framework
for the study of geoethics, and provides a first
step to start to explore whether geoethics could
evolve into a new discipline, either within geo-
sciences or within ethical sciences.

2. THECONTEXT

The CTSG was prepared during the 35th Interna-
tional Geological Congress, held in Cape Town
(South Africa) in August-September 2016, where
IAPG organized six technical sessions and a panel
session on geoethics, with a large number of
speakers and a diverse and active audience
(http:/ / www .geoethics.org/ 35th-igc, accessed 30
October 2017). The document is the product of
an international effort, the result of a coopera-

tive work that has involved geoscientists from
all over the world during the period 2012 to
2016. The CTSG’s aim is to focus the attention
of geoscientists on the development of shared
policies, guidelines, strategies and tools, with
the long-range goal of fostering the widespread
adoption of ethical practices in the geoscience
community. Discussions during scientific meet-
ings, editorial projects and other activities car-
ried out under the umbrella of IAPG have pro-
vided the fertile ground to circulate ideas and
to make more colleagues aware about the ne-
cessity to give geoethics a coherent theoretical
framework structure.

3. WHY THIS DOCUMENT WAS NECESSARY

Ethical and social implications in geoscience
research and practice are becoming key-aspects
in the geoscience profession. Geoethics sharpen
categories to face the many issues that involve
both the scientific communities and societies:
intellectual freedom and honesty, responsibil-
ity, respect, prevention, adaptation, and sus-
tainability (Peppoloni et al., 2015; Peppoloni
and Di Capua, 2016). In order to frame the geo-
ethics discussion, it was important to fix sever-
al essential results coming from a cooperative
effort in renewed thinking about geoscience’s
role in itself and for society. The prestigious
International Geological Congress (IGC), that
since 1878 has attracted geoscientists from all
over the world, seemed the best event to
launch a statement on geoethics as a product of
a scientific community with a high level tech-
nical-scientific knowledge, but now more
aware also of its ethical and social responsibil-
ity in practicing geosciences.

Since the 34th International Geological Con-
gress, geoethics has reached a much higher
level of visibility and standing. Moreover, the
common space of a broad international net-
work of colleagues and organizations involved
in the discussion on geoethical issues and the
high quality contents in books and articles
urged to propose a summary document, which
gives to the geoscience community a frame-
work of reference on geoethics, outlines
achievements, and orientates the future devel-
opment of the ethical and social discussion.
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4. THECTSG STRUCTURE

The CTSG is structured into several sections
(see Appendix A). The “Preamble” clearly indi-
cates the overarching objective of the entire
document. The “Introduction” outlines both,
the context in which geoscientists are now op-
erating, and the premises for following a geo-
ethical approach. The section “Definition of
Geoethics” details the IAPG formula (originally
a contribution in Wyss and Peppoloni, 2014).
The formula is based on the term “ethics” as
introduced by Aristotle (384-322 BC), and was
defined with the involvement of sociologists
and philosophers. The section “Purpose” de-
lineates the scope of geoethics, why it is essen-
tial for the geoscience community and society.
The purpose to embrace geoethics is to im-
prove the quality of research and professional
work and the credibility of geoscientists, foster
excellence in geosciences, guarantee sustaina-
ble benefits for communities, protect local and
global environments, and ensure the conditions
for a healthy and prosperous development of
future generations. In the section “Fundamen-
tal Values of Geoethics” the CTSG lists values
to be considered for an ethical approach to
technical and scientific problems related to ge-
osciences. They regard both the individual and
the social sphere of geoscientists, in particular
the four dimensions to consider in geoethical
analysis (self, colleagues, society, and envi-
ronment). The keyword is “responsibility”, one
that should become the foundation of any ac-
tion of geoscientists, in all the different fields of
their activities (e.g. professional, academic and
research fields, education activity, public em-
ployment, industry) (Peppoloni and Di Capua,
2016). The section “Geoethical Promise” con-
tains a slightly revised version of the Geoethi-
cal Promise, an Hippocratic-like oath for geo-
scientists, originally proposed by Matteucci et
al. (2014). The Geoethical Promise is one way to
emphasize the values that young scientists
must keep in mind during their geoscience ca-
reer. It is also a tool for senior geoscientists to
re-consider ideals that direct their activities.
The section “Final Statement” closes the docu-
ment, underlying future environmental and
social challenges, encouraging geoscientists to
raise their responsibility, and strengthen the

credibility of geosciences in order to secure so-
cietal trust. The final statement stresses the ne-
cessity of the document for the geoscience
community in the light of global challenges
(energy, water, minerals, georisks, pollution,
land degradation) that geoscientists face by so-
ciety.

The final version of the CTSG, improved with
comments and suggestions of reviewers, was
presented at the 35th IGC on 29 August 2016,
discussed at the 1st IAPG General Assembly in
Cape Town on 31st August 2016, then ratified
by the IAPG Executive Council on 26th October
2016 and released officially in the IAPG web-
site.

The CTSG is a reference document and it is
supported by 18 geoscience organizations thus
far (http:/ / www.geoethics.org/ ctsg, accessed
30 October 2017). In order to increase its global
impact, the statement will be translated into
several languages, thanks to the cooperation of
dozens of colleagues, as already done for the
Montreal Statement on Research Integrity
(Peppoloni, 2015). Providing access in a num-
ber of languages means we can enhance the
cultural diversity as an element of union,
through which all scientists can share universal
values and strengthen their common identity in
social diversity.

5. CONCLUSION

The CTSG shall encourage a more responsible
behaviour of practice in geosciences. It ad-
dresses firstly the geoscience community, but
has important significance also to society as a
whole, as it synthesizes some values that must
guide human actions with respect to the Earth
system. Through the CTSG several important
matters have been recommended that may en-
courage colleagues to further their ethical and
social role, to dutifully foster excellent science
and a professional service to the society.

Many colleagues promote a responsible way to
approach problems involving geoscience
knowledge and to find reasonable solutions,
based on acceptable compromises if needed.
Re-discovering also an ideal dimension in the
geoscience profession means to work more ef-
fectively for the common good, going so be-
yond the simple personal success.
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APPENDIXA

THE CAPETOWN STATEMENT
ON GEOETHICS

Preamble

The concepts, values and views on individual
responsibilities of geoscientists, expressed in
the “Cape Town Statement on Geoethics” re-
flect an international consensus. The statement
aims to capture the attention of geoscientists
and organizations, and to stimulate them to
improve their shared policies, guidelines, strat-
egies and tools to ensure they consciously em-
brace (geo)ethical professional conduct in their
work.

Introduction

Geosciences have major impacts on the func-
tioning and knowledge-base of modern socie-
ties. Geoscientists have specific knowledge and
skills, which are required to investigate, man-
age and intervene in various components of the
Earth system to support human life and well-
being, to defend people against geohazards
and to ensure natural resources are managed
and used sustainably. This entails ethical obli-
gations. Therefore, geoscientists must embrace
ethical values in order best to serve the public
good.

Geoethics is an emerging subject, which pro-
motes a way of thinking and practicing geosci-
ences, within the wider context of the roles of
geoscientists interacting with colleagues, socie-
ty and the planet.

Only by guaranteeing the intellectual freedom
of researchers and practitioners to explore and
discover in the Earth system, is it possible for
geoscientists to follow ethical approaches in
their work. Likewise, only by increasing re-
searchers’ and practitioners’ awareness of the
ethical implications of their work is it possible
to develop excellent geoscience to serve society
and to reduce the human impact on the envi-
ronment.

Definition of Geoethics

Geoethics consists of research and reflection on
the values which underpin appropriate behav-
iours and practices, wherever human activities
interact with the Earth system.

Geoethics deals with the ethical, social and cul-
tural implications of geosciences knowledge,
education, research, practice and communica-
tion, and with the social role and responsibility
of geoscientists in conducting their activities.

Purpose

Embracing geoethics is essential: to improve
both the quality of professional work and the
credibility of geoscientists, to foster excellence
in geosciences, to assure sustainable benefits
for communities, as well as to protect local and
global environments; all with the aim of creat-
ing and maintaining the conditions for the
healthy and prosperous development of future
generations.

Fundamental Values of Geoethics

e Honesty, integrity, transparency and relia-
bility of the geoscientist, including strict
adherence to scientific methods;

e Competence, including regular training and
life-long learning;

e Sharing knowledge at all levels as a valua-
ble activity, which implies communicating
science and results, while taking into ac-
count intrinsic limitations such as probabili-
ties and uncertainties;

e Verifying the sources of information and
data, and applying objective, unbiased
peer-review processes to technical and sci-
entific publications;

e Working with a spirit of cooperation and
reciprocity, which involves understanding
and respect for different ideas and hypothe-
ses;

e Respecting natural processes and phenom-
ena, where possible, when planning and
implementing interventions in the envi-
ronment;

e Protecting geodiversity as an essential as-
pect of the development of life and biodi-
versity, cultural and social diversity, and
the sustainable development of communi-
ties;

e Enhancing geoheritage, which brings to-
gether scientific and cultural factors that
have intrinsic social and economic value, to
strengthen the sense of belonging of people
for their environment;
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e Ensuring sustainability of economic and so-
cial activities in order to assure future gen-
erations’ supply of energy and other natural
resources.

e Promoting geo-education and outreach for
all, to further sustainable economic devel-
opment, geohazard prevention and mitiga-
tion, environmental protection, and in-
creased societal resilience and well-being.

Geoethical Promise

The adoption of the following Hippocratic-like
oath (the “Geoethical Promise”) by early-career
geoscientists is proposed, to promote respect
for geoethics values in geoscience research and
practice:

1 promise...
... I will practice geosciences being fully aware of
the societal implications, and | will do my best for
the protection of the Earth system for the benefit of
humankind.
... Tunderstand my responsibilities towards society,
future generations and the Earth for sustainable de-
velopment.
... Twill put the interest of society foremost in my
work.

. I will never misuse my geoscience knowledge,
resisting constraint or coercion.
... T'will always be ready to provide my professional
assistance when needed, and will be impartial in
making my expertise available to decision makers.
... 1T will continue lifelong development of my geo-
scientific knowledge.
... Iwill always maintain intellectual honesty in my
work, being aware of the limits of my competencies
and skills.
... I'will act to foster progress in the geoscienCes, the
sharing of geoscientific knowledge, and the dissemi-
nation of the geoethical approach.
... Iwill always be fully respectful of Earth process-
es in my work as a geoscientist.
| promise!

Final Statement

It is essential to enrich the roles and responsi-
bilities of geoscientists towards communities
and the environments in which they dwell, as
well as paying attention to each scientist’s in-
dividual conscience and relationships with col-
leagues. Human communities will face great

environmental challenges in the future. Geosci-
entists have know-how that is essential to ori-
entate societies towards more sustainable prac-
tices in our conscious interactions with the
Earth system. Applying a wider knowledge-
base than natural sciences, geoscientists need to
take multidisciplinary approaches to economic
and environmental problems, embracing
(geo)ethical and social perspectives. Geoscien-
tists are primarily at the service of society. This
is the deeper purpose of their activity.

In the coming years, especially when address-
ing matters like energy supply, use of geo-
resources, land management, pollution abate-
ment, mitigation of geo-risks, and climate
change adaptation and mitigation, ethical and
social issues will be central in scientific discus-
sion and in public debate. In addition, handling
large quantities of data, science and risk com-
munication, education strategies, issues of re-
search integrity, anti-harassment and anti-
discrimination policies, gender balance and in-
clusion of those living with disabilities will be
major topics for geoscientists.

Raising the (geo)ethical awareness and compe-
tences of the members of the geoscience com-
munity is essential, also to increase trust and
credibility among the public. This can best be
achieved in the near future by two means: by
promoting more effectively existing guidance
such as codes of ethics/ conduct and research
integrity statements; and by introducing geo-
ethics into geoscience curricula, to make geo-
ethics a basic feature of the training and profes-
sional activity of geoscientists.

Note:

The Cape Town Statement on Geoethics was pre-
pared during the 35th IGC — International Geologi-
cal Congress in Cape Town, South Africa (27 Au-
gust — 4 September 2016). Drafting Committee:
Giuseppe Di Capua, Silvia Peppoloni, Peter T.
Bobrowsky. With the contribution of: Nic Bilham,
Martin Bohle, Andy Clay, Emilia Hermelinda Lop-
era-Parejas, David Mogk. Approved by the IAPG
Executive Council on 26 October 2016. Website:
http://www.geoethics.org/ctsg



