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PREFACE

The Italian territory is vulnerable and is often affected by important natural phenomena. These are not
always predictable, and we must learn to defend ourselves from them.

In these days of  2012, the seismic events in northern Italy have severely stretched the social and industrial
structure of  one of  the most productive areas of  Europe, the richness of  which derives from a special
combination of  natural, cultural, social and economic factors, which need to be carefully preserved and valued.

Even the scientific community of  the Earth sciences is called upon to take on this difficult task. Careful
reflection of  the ethical value and social impact of  our studies can no longer be postponed, if  we,
as geoscientists, want to have an active role in society.

The population wishes for answers that are scientifically valid, and asks for rational support, instead of  the
instinctual irrationality that characterizes the fear of  natural disasters. They also demand reliable solutions
for managing our land and natural resources, from a sustainability perspective.

It is duty of  the scientific community to provide the appropriate technical and cultural tools through
information and education campaigns, so that society can become more aware and more prepared to
participate in the debate on the best strategies to be adopted for the planning of  our future development,
while respecting the cultural and natural vocation of  the territories.

This commitment and this responsibility of  the scholars of  the Earth sciences provides the term ‘geoethics’.

This special volume of  the Annals of  Geophysics, the journal of  the Istituto Nazionale di Geofisica
e Vulcanologia (National Institute of  Geophysics and Volcanology), represents a turning point in this regard.
Thanks to the efforts of  the two Editors, Silvia Peppoloni and Giuseppe Di Capua, the themes of  geoethics can
finally find the space and attention they deserve in a special issue entirely devoted to them by a JCR journal.

This volume will help to raise new questions and will provide new points for reflection. We believe that it
will be helpful to foster the cultural change that is necessary to give a new perspective to the Earth sciences,
as a group of  disciplines that are serving the common good.

Stefano Gresta,
President, Istituto Nazionale di Geofisica e Vulcanologia
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PREFACE

It is my distinguished pleasure to introduce this volume devoted to geoethics and edited by Silvia Peppoloni
and Giuseppe Di Capua, for two main reasons.

First and foremost, the volume is a collection of  papers presented during the ‘Geoethics’ scientific session at
the 8th Italian Forum of  Earth Sciences that was held in September 2011, in Turin, Italy. The Forum singled
out sustainability – “Earth Sciences for sustainable development” – as its main theme, thus highlighting the
key role of  the geosciences with respect to important issues for the present, and in particular, for the future
of  our society. Resources and energy, climate, water, impact reduction of  natural hazards, new materials,
and protection and conservation of  cultural heritage are all aspects of  interest where a (geo)ethical approach
is strongly needed.

Public opinion is growing more aware of  the critical issues that our society will have to face in the
environmental field. Unfortunately, neither the perception of  virtuous behavior, nor its adoption appear to
be keeping pace with this increasing awareness. This gap is common at various levels, from politicians to
ordinary citizens, and it has multiple and complex reasons that are sometimes dramatically highlighted by
the effects of  improper use of  the land. Admittedly, it is necessary to provide better information about the
role that geosciences can have in offering most of  the answers to critical questions, providing decision
makers not only with the tools they need to face the most daunting challenges – infrastructure safety, water
and energy supplies, environmental protection – but also with new cultural and ethical values.

The second reason has to do with the careful attention that the Federazione Italiana di Scienze della Terra
(Italian Federation of  Earth Sciences) is paying to the sharing and spreading of  ethical values, which resulted
in the establishment of  its own Geoethical Commission in January 2011. This commission is primarily
entrusted with the task of  drawing up a list of  ethical behavior and commitments that will be submitted for
approval by everyone active in the field of  the geosciences.

We and all those working in the field of  environment and natural resources management know only too
well that any decisions taken in this context can result in significant, and potentially irreversible,
consequences. We therefore have a responsibility to correctly inform the public of  any risks involved in
excessive and irrational exploitation of  our natural resources, and to raise the awareness in each and every
one of  us, from the early years of  public education, that the environment is worth protecting and preserving
for future generations.

Silvio Seno,
President, Federazione Italiana di Scienze della Terra
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FOREWORD

This is the first volume of  an international scientific journal that is dedicated to issues of  geoethics and
geological culture. Its goal is to inform the Italian and international scientific communities about what
emerged at the Geoitalia 2011 conference, attended by not only Italian geoscientists. At this conference, the
geoscientists questioned their role in society and the responsibilities that they have to assume as scholars of
the planet Earth and experts of  the territory. They highlighted the need for rediscovery of  the cultural
values of  geology as a science that can contribute to the construction of  correct social knowledge, and the
need to be aware that geoethics cannot exist without a real awareness among geoscientists of  the cultural
value of  the Earth sciences.

The papers collected here offer many reflective cues across many themes. These include the philosophy
of  science, sociology, information and education about natural phenomena in both developing and
developed countries, scientific communication and the relationships between science, the media and policy
makers, environmental sustainability and geodiversity, recovery of  historical memory as a factor to prevent
natural disasters, and the contribution of  geological culture to the strengthening of  the link between the
identity of  populations and their territories.

This volume aims to contribute to the international debate on geoethics through articles that show not only
activities and practical experiences, but also that provide more general reflections. This allows us to recover the
true meaning of  being geoscientists and to highlight the active roles we can have in promoting new cultural
values in modern society, on which to build a more conscious relationship between man and Nature.

Silvia Peppoloni,
Giuseppe Di Capua,
Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy
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1. GEOETHICS AND GEOLOGICAL CULTURE:
METHODS, GOALS AND VALUES ABLE TO INFLUENCE SOCIETY



Geoethics and geological culture:
awareness, responsibility and challenges

Silvia Peppoloni, Giuseppe Di Capua

Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy

ANNALS OF GEOPHYSICS, 55, 3, 2012; doi: 10.4401/ag-6099

ABSTRACT

The international debate in the field of  geoethics focuses on some of
the most important environmental emergencies, while highlighting the
great responsibilities of  geoscientists, whatever field they work in, and
the important social, cultural and economic repercussions that their
choices can have on society. The Geoitalia 2009 and 2011 conferences
that were held in Rimini and Turin, respectively, and were organized by
the Italian Federation of  Earth Science, were two important moments
for the promotion of  geoethics in Italy. They were devoted to the
highlighting of  how, and with what tools and contents, can the
geosciences contribute to the cultural renewal of  society. They also
covered the active roles of  geoscientists in the dissemination of  scientific
information, contributing in this way to the correct construction of
social knowledge. Geology is culture, and as such it can help to dispel
misconceptions and cultural stereotypes that concern natural
phenomena, disasters, resources, and land management. Geological
culture consists of  methods, goals, values, history, ways of  thinking
about nature, and specific sensitivity for approaching problems and
their solutions. So geology has to fix referenced values, as indispensable
prerequisites for geoethics. Together, geological culture and geoethics can
strengthen the bond that joins people to their territory, and can help to
find solutions and answers to some important challenges in the coming
years regarding natural risks, resources, and climate change. Starting
from these considerations, we stress the importance of  establishing an
ethical criterion for Earth scientists, to focus attention on the issue of
the responsibility of  geoscientists, and the need to more clearly define
their scientific identity and the value of  their specificities.

1. Introduction
Geoethics is the study and promotion of  the evalua-

tion and protection of  the geosphere. Even though
geoethics is increasingly present in the scientific confer-
ences (e.g. International Geological Congress, Mining Pri-
bram Symposium, Geoitalia Conference, EGU General
Assembly), its analyses and debates have not reached a sig-
nificant maturity. This new discipline is not accompanied
by an adequate research base and a satisfactory number

of  scientific publications, which are the essential refer-
ences for its future development.

Also, the themes of  geoethics cannot easily find space
in the most reliable scientific journals, and this severely re-
stricts the dissemination of  their contents and the develop-
ment of  a critical stance towards the ethical, social and
cultural implications of  Earth sciences in the scientific com-
munity. The researchers are anxious to respond to the ‘pub-
lish or perish’ logic, and they often tend to neglect geoethics
arguments, although some of  them would like to devote
themselves to the study of  geoethics in depth. So research
on geoethics, as a both scientific and humanistic discipline,
is not developing, and its contribution to the correct con-
struction of  social knowledge is missing, such that society
tends to become culturally poorer.

Based on these considerations, it is increasingly ur-
gent to give greater strength and exposure to geoethics
themes, so that they are recognized and appreciated by
the whole scientific community. Geoethics needs to get
out of  confined areas of  discussion and to become a mo-
ment of  reflection, above all for geoscientists to have the
opportunity to ask questions about themselves, the qual-
ity of  their work, and their contribution to the healthy
progress of  humanity.

2. Geoethics themes 
The international debate in the field of  geoethics fo-

cuses on some of  the most important environmental
emergencies, like the greenhouse effect and climate desta-
bilization, and pollution and problems of  waste disposal.
Geoethics is concerned to encourage critical analysis of  the
use of  our natural resources, to promote correct informa-
tion of  natural hazards and the development of  environ-
mentally friendly technologies, while also extending its
principles to planetary protection [Martínez-Frías et al. 2011].
It is a discipline that is targeted primarily to provide refer-
ences and guidelines of behavior in relation to concrete prob-
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lems of  human life, and to seek the appropriate solutions. 
Among its intents, there is also the promotion of  the

social role of  the geosciences, to involve the community
in the idea of  a common and shared ‘geological’ heritage,
which is considered as having cultural, educational and
scientific value, as well as social capital. So, the goal of  the
geosciences is to steer society into the choice of  appro-
priate behaviors towards real problems of  human life, to
try to find solutions that are compatible with the protec-
tion of  Nature and territory.

The international debate has highlighted the great re-
sponsibilities of  geoscientists, whatever field they work in
(public or institutional fields, the private sphere, or the
world of  research, teaching or scientific information), and
the important social, cultural and economic repercussions
on society of  their choices [Varet 2007]. This is especially
true when problems related to natural hazards are con-
sidered, and in Italy this aspect is particularly evident [Di
Capua and Peppoloni 2009, Peppoloni 2009].

Geoethics should promote reflection and considera-
tion of  the following themes: 

– the comparison with global geological problems, so
as to identify in the complexity those elements that, although
distinguishing, can unite in pursuit of  common goals;

– the rational and sustainable use of  our georesources;
– the proper and correct dissemination of  the results

of  scientific studies and of  responsible information on
risks, which allows researchers to gain the confidence of
the community, to ensure the quality of  research products;

– the help towards efficient management of  emer-
gencies, to protect the community from geological haz-
ards at critical moments;

– the improvement of  the relationships between the
scientific community, the mass media and public opinion,

through constant and qualified participation in the spaces
offered by the media;

– the respect of  the law and the support of  policy de-
cisions;

– the organization of  effective teaching tools to de-
velop awareness, values and correct behavior;

– the identification of  new elements, both in terms
of  content and activities, that can be directed towards new
relations and cultural and ethical views;

– the transfer of  the cultural values of  the environ-
ment to those who inhabit it;

– the promotion of  working groups within universi-
ties and professional associations, for the development of
the topics listed above, also with a flexible and prudent per-
spective for the reconsideration of  scientific certainties and
for reflection on the mutability of  knowledge and roles.

3. Geological culture
James Hutton (1726-1797), Charles Darwin (1809-

1882) and Alfred Wegener (1880-1930) contributed actively
to change the cultural horizons of  their times (Figure 1).
In his theory of  ‘Deep Time’, Hutton was the first to in-
tuit the real age of  the Earth: millions of  years, and not
only the 6,000 years deduced from the Bible. Darwin chal-
lenged the view of  the nineteenth century Creationists,
arguing that man descended from monkeys, and is one of
the many species produced by evolution. In the early
twentieth century, Wegener cast the certainties of  the Au-
toctonists into crisis by asserting that the continents are
rafts adrift on the surface of  the Earth.

These geoscientists influenced the cultural world of
their times, and they revolutionized the way in which hu-
mans perceive themselves, by changing their references of
space and time. Today, they are considered among the fa-

PEPPOLONI AND DI CAPUA
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Figure 1. Left to right: James Hutton (1726-1797), Charles Darwin (1809-1882), and Alfred Wegener (1880-1930) (from http://en.wikipedia.org).
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thers of  modern geology, although they were strongly ob-
structed by the defenders of  knowledge who were consid-
ered most authoritative in their times. 

Culture is the soul of  civilization, and it is not only fixed
ideas and constraints. Science is culture. Geology (in the
broad and noblest sense of  the term) is a science. Thus, ge-
ology is culture, and as such, it can help to dispel miscon-
ceptions and cultural stereotypes concerning natural
phenomena, disasters, resources and land management.
Geological culture consists of  methods, goals, values, his-
tory, ways of  thinking about Nature, and a specific sensitiv-
ity for approaching problems and their solutions [Peppoloni
2007, 2008]. So in the approach to the problems concerning
the relationships between man and Nature, geology should
not be reduced only to codes of  behavior.

Together with other sciences, geology has helped ex-
traordinarily and originally to change the way in which
we perceive time and space. Geology has posed problems
of  philosophy, and has made, and makes, culture; we have
no geoethical solutions if  we do not consider geology as
a part of  our culture. 

4. Geoethics and geological culture in Italy
The reflection on the ethical aspects of  the geo-

sciences started in Italy around the 1970’s, within the wider
debate on the philosophy and sociology of  the Earth sci-
ences. Some geoscientists began to reflect on the ethical
value of  their geological knowledge. One of  the promot-
ers of  these reflections was Felice Ippolito (1915-1997), a
geologist and also an engineer. Although Ippolito was not
a philosopher, he developed philosophical topics related to
the geosciences, such as the relationships between geosci-
entists and Nature. He wondered what kind of  science ge-
ology is, what is its way of  investigating (both through
mathematical models and through the observation of  real
phenomena), as it is halfway between an exact science, like
mathematics, and an empirical science. He considered the
social value and function of  our technical–scientific knowl-
edge, and then the relationships between geosciences and
policy. He emphasized that who has scientific knowledge
must assume the responsibility to act in an ethical sense,
turning this technical knowledge into ethical action, so
taking into account the common good and the public use
[Ippolito 1968]. Ippolito’s reflections demonstrated a long-
standing commitment by Italian geoscientists to philo-
sophical, social and ethical themes related to their
geological activities, even before all of  this set of  issues was
defined with the word ‘geoethics’ [Nemec 2005].

Along these lines, from the 1970’s to date, several
studies on geological knowledge in terms of  culture have
been produced by Sandra Piacente and Mario Panizza
[Panizza 1989, Panizza and Piacente 1991, Piacente 1999,
Panizza and Piacente 2003, Piacente and Poli 2003]. Their

contributions have provided a new way of  understanding
geology, of  going beyond simple definitions, to outline
new perspectives for the geosciences. They fostered im-
proved understanding of  the value of  geological heritage
as an element of  cultural identity, not exclusively attrib-
utable to local territorial realities, but generalizable to the
whole experience of  our human race. Over time, the stud-
ies of  these and other Italian authors contributed to the
achievement of  concrete and prestigious objectives, as in
2009, with the recognition of  the Dolomites by UNESCO
as a World Heritage Site (Figure 2).

Since 2000, thanks to Sandra Piacente, Caesare Roda
and Carlo Bosi, sessions within the Geoitalia conferences
have been organized, not only as strictly technical, but also
dedicated to general topics, such as epistemological re-
search in Earth sciences. In 2009, for the first time in Italy,
a session on geoethics was organized, followed by a sec-
ond session in 2011. The large number of  participants, the
quality of  the contents that were offered, and the growing
interest in these topics led to the creation of  a Geoethics
Committee within the Italian Federation of  Earth Sci-
ences (FIST), which brings together all of  the most im-
portant associations of  geoscientists and research
institutions in Italy. The Geoethics Committee is working
with the intent of  promoting and evaluating geoethics
themes, and of  organizing events on geoethics: among the
various proposals, the most original is the formulation of
an oath for geoscientists, modeled on that of  the Hippo-
cratic Oath for doctors [Matteucci 2012, this issue], which
will support and motivate new graduates on their Gradu-
ation Day; i.e. at the moment of  their official entry into
the world of  geoscientists.

The last important event on geoethics was promoted
by Italian geoscientists in an international venue (together
with English, American and Norwegian colleagues): the
session organized for the first time at the European Geo-
sciences Union (EGU) General Assembly (Vienna, April
2012). The session focused on geoethics in relation to nat-
ural hazards, with specific attention to the communication,
education and science–policy–practice interface. Twenty-
four authors from 15 different countries offered reflections
on the future of  our planet, on ethical questions in risk
management, on significant differences between problems
in developing and developed countries, on scientific com-
munication for risk reduction, on the choice of  tools and
strategies to increase awareness about risks, on education
in schools, and on the relationships between geoscientists,
the mass media, politicians and the population.

5. The Geoitalia conferences 
The Geoitalia 2009 (Rimini) and 2011 (Turin) confer-

ences organized by FIST were two important moments
for the promotion of  geoethics in Italy. Researchers and

GEOETHICS AND GEOLOGICAL CULTURE



professionals from different disciplines reflected on and
discussed the most effective strategies and methodological
approaches that need to be put into place for developing
appropriate attitudes and forms of  critical thinking on
these issues. In 2009, in Rimini, the first Italian session on
geoethics was a comforting success. The theme of  the ses-
sion was a reflection of  the cultural and social responsi-
bility of  geologists in the third millennium. In 2011, in
Turin, this success was confirmed, with the participation
of  34 speakers, a number that exceeded even that of  the
international session at the 33rd IGC in Oslo (2008) and
other international meetings where geoethics is usually
among the disciplines debated. The speakers covered
many disciplinary fields, and geologists, philosophers, so-
ciologists, geophysicists, seismologists, psychologists, nat-
uralists, anthropologists, and many others, attended the
session. This thus gave the signal that a multidisciplinary
approach to geoethics topics is helpful, to contribute to a
cultural renewal of  society. This is necessary and urgent
for an increased awareness of  the responsibilities of  hu-
manity with respect to environmental change, and with
respect to exploitation of  territories and of  their resources. 

With the aim of  opening the world of  the Earth sci-
ences to the wider world of  culture, and of  looking for
different viewpoints about not only the technical–scien-
tific role, but also the cultural role of  geoscientists, even
some prominent intellectuals were invited to the session.
Prof. Franco Ferrarotti (Professor emeritus and world-fa-
mous sociologist) emphasized the strong social impact of
geological research and practice, speaking of  the media as

a subject that should as-
sist with correct scientific
information, of  the un-
derestimated role of  geo-
scientists in Italy, and of
Italian society that is still
not accustomed to listen-
ing to their warnings
[Peppoloni 2012a, this
issue].

Prof. Giorello (one
of  the most prominent
philosophers of  science)
praised the important
contribution of  the Earth
sciences in the promo-
tion of  the major cultural
changes that have oc-
curred through history,
framing this set of  disci-
plines in ethical and epis-
temological terms. He
spoke about the precau-

tionary principle, the uncertainty concept in the Earth sci-
ences, and the probability calculation as a tool for the
evaluation of  natural risks. He also reflected on the rela-
tionships between politicians and citizens, by defining ge-
ology as “a red thread that allows us to go ahead”
[Peppoloni 2012b, this issue].

Other contributions regarded geological risks and the
public sentiments about them, deontological aspects of
geological practice, with particular reference to issues of
legality, evaluation criteria of  geological research, the role
of  geologists working in public administration, impor-
tance of  geological didactics in schools, sustainability and
georesources exploitation, geodiversity, and cultural and
social aspects in land management. 

6. Individual and social responsibility of geoscientists 
If  it is true that geoethics is the investigation and re-

flection on the operational behavior of  man towards the
geosphere, it is therefore necessary to identify a criterion
for the selection of  values on which to base that behavior
so that it is ethically correct. However, the question re-
garding the responsibilities of  those working in the field of
the geosciences has to be discussed, putting the geoscien-
tists at the centre of  the ethical matters [Peppoloni 2008],
as experts on the territory and on all its hazards, as re-
searchers, and as operators in public and institutional
fields, in professional spheres, and in the fields of  educa-
tion and science communication. In each of  these fields,
the importance of  the role that geoscientists have in soci-
ety is evident, with the need to define in a better way the
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Figure 2. The Dolomites (from http://it.wikipedia.org/wiki/Dolomiti).
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scientific identity of  geoscientists, the values of  their speci-
ficity. Finally, there is the need to requalify their profes-
sionalism, beginning from a more aware taking on of
responsibility in the tasks that they have to perform.

An in-depth etymological analysis of  the word
‘geoethics’ [Peppoloni 2011] disclosed an original double
meaning: on the one hand, it contains a sense of  belong-
ing to the social dimension, while on the other hand, it is
related to the individual sphere. These two existential con-
ditions (social and individual) co-exist unexpectedly in the
word ‘geoethics’. So, geoethics can be defined on one
hand as investigation and reflection on the operational be-
havior of  man towards the geosphere, and on the other
hand as the analysis of  the relationships between geosci-
entists who act, and on their own actions.

Therefore, the origin of  the word ‘geoethics’ gives
geoscientists the indication that they cannot ignore the eth-
ical aspect of  their activities. The etymology of  ‘geoethics’
calls geoscientists to face this responsibility. However,
what does this responsibility of  geoscientist consist of ?
And what motivations are needed to push geoscientists to
practice the Earth sciences in an ethical way? 

7. An ethical criterion for the scholars of the Earth 
Werner Heisenberg (Figure 3) asserted : “Natural sci-

ence not simply describes and interprets Nature, but it is
a part of  the interface between Nature and ourselves…”
[Heisenberg 1958]. This means that through their activi-
ties and their personal research, the scholars of  Nature,
and therefore also geoscientists, have the opportunity to
perfect themselves.

As geoscientists are searchers after truth, their scien-
tific research or their professional activities might therefore
constitute for them the way to their personal contact with
the truth of  the phenomena they study, and at the same
time with the truth about themselves. It is primarily for
self-respect that scientific truths have to be affirmed with
intellectual honesty, so that research makes sense and sci-
entific discoveries are transformed into a real service to so-
ciety. The knowledge and experience of  these phenomena
makes us assume a habit of  appropriate behavior, which
becomes a personal and social discipline that as geoscien-
tists, we have to follow in the management of  our Earth. 

Therefore, it is important to establish the ethical cri-
teria for Earth scientists, fixing intellectual honesty pre-
cisely as the indispensable prerequisite. This requires:

– respect for the truth that we look for, and for the
ideas of  others;

– recognition of  the value of  others, as valuable for
ourselves;

– a spirit of  collaboration and reciprocity;
– identification of  a common goal, despite the diver-

sity of  views;

– responsibility of  our technical–cultural expertise and
care for the quality of  research and its correct dissemination;

– opening to comparisons, even with the perspective
of  a resizing of  our certainties;

– reflection on the mutability of  knowledge and roles;
– awareness that conveying scientific knowledge to

others has great value.
In line with these considerations, in the same moment

in which geoscientists are involved in scientific or profes-
sional activities, on the one hand they assume the respon-
sibility to put their expertise to the service of  others, and
on the other hand they have the responsibility towards
themselves to do their best, aware of  the commitments
given. The results that we reach with our activities must
be guided by respect for the truth of  knowledge and intel-
lectual honesty. Otherwise our activities are emptied of
meaning. Only on this basis can our activities become a
real service for others.

8. Cultural, social and ethical implications of  the
geosciences, and future challenges

Geological culture and geoethics can strengthen the
links between people and their land, between the places of
their origins and their own memories. These links are a
great resource in a reality such as the Italian one, where
cultural and natural heritage are often indivisible: man, art
and Nature together constitute the territory. The aware-
ness of  the importance of  their value, a common value to
be shared and from which to draw upon, can encourage
the identification of  new elements, both in terms of  the
contents and the activities, which serves to direct us to-
wards new cultural, social and ethical perspectives.

Geoethics is a great opportunity for the scientific com-
munity to provide formal and substantial value to the com-
mitment of  science for the benefit of  citizens and
institutions. Moreover, like any other sciences, the geo-
sciences have a value especially in reference to the im-
provement of  human qualities and to the satisfying of
human needs. The great challenge of  geoethics is above all
to awaken in the scientific community reflection on its
characteristics and prerogatives. We need to question some
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significant points so that the debate on geoethics makes
progress in the coming years. These should include:

– How to identify and articulate an ethical criterion
for geoscientists?

– Where should the line be drawn between preserva-
tion and economic development of  the geosphere, espe-
cially in low-income countries?

– How can the freedom of  research and actions be
combined with the principles of  sustainability?

– How can the relationships between geoscientists,
the media, politicians and citizens be made more prof-
itable, particularly in the defense against natural hazards?

– What communication and educational strategies
should be adopted to transfer the value of  the geosciences
to society?

Many researchers have been occupied for years in the
search for the answers to these questions, but the answers
we have even now are not yet sufficient. Perhaps it is nec-
essary that next to ‘doing’ and ‘how to do’, geoscientists
must feel even more strongly the need to reflect on the
value of  their acting, because only a conscious and gen-
uine recognition of  the profound value of  an action can
allow the effective transfer to the community of  those val-
ues. In this way we can foster a real and long-lasting root-
edness of  practices, codes and regulations.

A great historical responsibility is in the hands of  the
geoscientists of  the third millennium: to demonstrate
that geological knowledge is really a benefit to hu-
mankind, and that their contribution can be decisive in
searching for a new equilibrium in the relationships be-
tween man and Nature. However, to move in this direc-
tion and to obtain concrete results, it will be necessary
to develop the awareness of  being able to do, to assume
the responsibility to do, and to maintain this with a con-
stant will.

9. Conclusions 
Geoethics does not exist without a real awareness by

the scientific community of  the cultural value of  the
Earth sciences. Otherwise, there is the risk that geoethics
will become just another bureaucratic constraint on the
freedom of  research and actions, a new set of  bonds im-
posed but not perceived in their value, to limit practices
and ideas. Geoethics can become a pretext to lock up the
researcher and the whole of  society in a moralistic way, in
the contraposition between what is right and what is
wrong, what we have to do, and what not to do. Instead,
geoethics has to be above all an opportunity for geosci-
entists to raise the awareness of  their individual and social
responsibility, an occasion to improve our understanding
of  the space and time in which we move and operate,
with the perspective of  the spiritual and economic
progress of  humanity.
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Ethical and cultural value of the Earth sciences
Interview with Prof. Giulio Giorello

Silvia Peppoloni

ANNALS OF GEOPHYSICS, 55, 3, 2012; doi: 10.4401/ag-5755

Prof. Giulio Giorello is amongst the most prominent
philosophers of  science in Italy and in the world. He is cur-
rently Professor of  the Philosophy of  Science at the Uni-
versity of  Milan, Director of  the Series ‘Science and Ideas’
(Raffaele Cortina Books Editor), and Literary Journalist
of  the cultural pages of  the “Corriere della Sera”, one of
the most important of  the Italian newspapers. In this
keynote presentation, in interview form, he talks about
the value that the Earth sciences have had through history,
framing this group of  disciplines in ethical and epistemo-
logical terms, and highlighting some important elements
that have to be considered in geological activities.

Silvia Peppoloni (S.P.)
For some years, geoscientists have been talking about

geoethics, pondering upon all the ethical, social and cultural as-
pects that are implicit in geological research and practice, because
of  the close link between Earth sciences and human life and activ-
ities. In this historical moment, the scientific community needs ref-
erence points to develop constructive debate and to frame geoethics
in the correct way from an epistemological point of  view. Starting
from the cultural value of  science and techno-scientific enterprise,
‘Science is culture’, as is maintained. Jules Henri Poincaré argues
that “in virtue of  science and art, civilizations have a value”. Ge-
ology is a science, and as such it is culture, and therefore it can
transfer cultural values to society, as first of  all the value of  its own
territory. In your opinion, what is the civil value of  the geologist’s
activities, and the geologist’s social and individual responsibility?

Giulio Giorello (G.G.)
I repeat not only that science is culture, but I also add

that Jules Henri Poincaré was right in saying that science
is one of  the characteristics that distinguish a civilization.
Earth sciences are an example of  authoritative sciences,
which had and still have immense importance, especially
from a cultural point of  view, as well as from a technical
point of  view. The great geology of  the 1800’s and 1900’s,

the geology of  James Hutton and Charles Lyell, two great
Scottish geologists, opened the way for the cultural de-
velopment of  Charles Darwin’s theory. Indeed, they in-
troduced the fundamental ‘Deep Time’ concept: the Bible
claims that the Earth is a few thousand years old, while
James Hutton and Charles Lyell claimed that it was much
older. This was the first step to a great intellectual revolu-
tion, which allowed Charles Darwin’s theory to take off.

Geology, by full right, is part of  the great science of
the Enlightenment. Geology is a fundamental discipline of
scientific enterprise. It has been the cause of  great conflicts
and controversies, and this is a good thing: when there is an
intellectual clash, then there is the pleasure of  discovery.
Conflicts occurred also in the study of  the sky with Coper-
nicus, Galileo, Bruno, and Kepler, and with Newton, in the
study of  physics and chemistry. It was so also for geology.
In the U.S., the Deep Time concept is still opposed by Cre-
ationists, who reject the whole cultural change that geol-
ogy has produced, from the Enlightenment to today. So,
geology is a fundamental part of  scientific enterprise.

It all started in ancient times, with the watching of
the sky, and also the observing of  the Earth. The ancients
tried to correlate events in the sky (such as eclipses) with
great events on Earth. Today this may seem to us naïve,
but it shows that the great civilizations of  the past had al-
ready realized the importance of  studying the sky and the
Earth. We find this attitude in Mesopotamia, and also in
India and China, and within some pre-Columbian civi-
lizations. If  we look at the past, we see that civilization has
gone through geology, to try to understand the Heavens
above us, and also the Earth beneath us.

S.P.
Many years ago, Giuseppe Grandori, an Italian Professor

emeritus who recently passed away, and one of  the most distin-
guished scientists in the field of  earthquakes, said: “Defending one-
self against earthquakes means to reduce the consequences of
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earthquakes (victims and material damages) below a limit that so-
ciety deems acceptable, given the costs that would result by a fur-
ther decrease of  this limit”. Grandori said this when nobody was
talking about civil protection and emergencies yet. What can you
say about the precautionary principle in relation to Earth sciences?

G.G.
This statement of  Grandori expresses much wisdom,

as the best of  our good sense. Scientific enterprise is noth-
ing more than an extension of  good sense, which is not
intended as conformism, but as the ability to assess the
costs of  a technology, together with its benefits. A tech-
nology can appear expensive now, but everything must be
assessed by looking at the probable outcomes of  an in-
vestment strategy.

If  there not had been the great geology of  the past,
and if  there were no the current efforts of  geologists,
today we would be far behind in terms of  civil protection
and rational planning of  the environment.

This quote from Grandori illustrates well the way to
proceed in all of  the applied sciences. The same can be
said for medicine, when we take precautions against the
risk of  infections, or for engineering, navigation tech-
niques, and others. In every discipline, there are always el-
ements of  risk. John Locke, an English philosopher and
physician, wrote that we take our decisions under condi-
tions of  uncertainty, and therefore of  risk. We cannot
think of  a perfectly safe technology, because ‘absolute’ is
not a condition of  our world. If  we only act when we are
sure that there is no risk, we would not even go out of  our
house, because we would not have the certainty about the
risk of  a tile hitting us on the head.

In all sciences, there is always uncertainty, and under
conditions of  uncertainty, we have to take our decisions.
It is impossible to act with absolute certainty.

The precautionary principle in an absolute sense can-
not operate. Demand for a technology to be put into op-
eration without risk is a metaphysics call. We have to take
risks, but risks must be balanced with a calculation; this is
what Grandori highlighted. I am against the absolutist use
of  the precautionary principle to stop forms of  scientific
experimentation, as used by some fundamentalists or by
reactionary philosophers.

I think that the fear of  technology in itself  is a dull and
reactionary attitude. Working in fear is not worthy of  a civ-
ilized human being. We have to face fear, and the fear
should not be denied; it should always be used to under-
stand how to move rationally. For the assessment of  risks,
we have to use the calculus of  probability. We have this tool
to assess risks and to see which policies are more or less ra-
tional. This is what Pascal teaches us, and also the
Jansenists, who claimed that the calculus of  probability is
essential to determine our conduct. For example: if  a man

is afraid of  lightning, but he is economically motivated and
knows in addition that studies of  probability indicate that
only one man in a million is hit by lightning, then he wins
over his fears, and he leaves the house even if  it is raining.

Moreover, we see that some risks of  scientific re-
search are much lower than others. It is much more dan-
gerous going out with the car and driving on the highway
during the weekend. We must accustom ourselves to liv-
ing in an uncertain world. As John Locke said, “We take
our decisions in the twilight of  probability, and not into
the clear light of  certainties”. However, using the calculus
of  probability, we can do the best we can, as Grandori said.

The eminent Italian mathematician Bruno De Finetti,
theorist of  subjective probabilities, always cites geology as
an example of  a discipline in which the problem of  un-
certainty is always present: to know how to handle this
can give us great satisfaction.

S.P.
Based on these considerations, the concept of  sustainability,

which contains in itself  the concept of  time, in terms of  continu-
ity and long-term use of  a resource, how has this to be understood?

G.G.
The concept of  sustainability is implicit in the sen-

tence of  Grandori. There is no sustainability in an ab-
solute sense. The balance between cost and benefit is
fundamental, and it can change over time, as well as our
intuitions about what we want to achieve or not to
achieve. It is important to be clear. A few decades ago,
bioethics was born, with the aim to assess the advantages
and disadvantages of  research on human life and to un-
derstand how this research can be directed at improving
the quality of  life. Today bioethics has become the cause
of  a clash between different stances of  ideological, politi-
cal and religious positions. This is beyond what the
founders had in mind. I hope that geoethics does not go in
this same direction, and instead remains a sober discipline,
that looks primarily at the ethical significance of  the cor-
rect knowledge of  the world we live in.

Philosophy, born as cosmology, is not a mere intel-
lectual exercise, but a way of  life. I believe that the Earth
sciences can better explain to us how our common home
works, indicating the ways to deal with natural disasters,
which are often triggered by humans, and therefore refer
to human responsibility.

The Lisbon earthquake of  1755, which was an event
that shook the conscience of  the Enlightenment, includ-
ing intellectuals like Voltaire and Kant, destroyed entire
neighborhoods and left others intact, for example, the
Arab quarter. This highlighted the differences in the ex-
pertise of  those who had built at different times. Building
safely is an ethical responsibility.
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S.P.
Plato opposed episteme, the science based on knowledge, to

doxa, the opinion of  the people. I ask you for a reflection on the
L’Aquila earthquake. On that occasion, maybe there was a mix-
ing of  many elements: disagreement across scientific knowledge,
deemed more or less authoritative, and media sensationalism,
and the pain and dismay of  the citizens of  L’Aquila, and inside
us, as earthquake researchers, the feelings of  impotence and use-
lessness. How can we combine the rigor and the determinism of
scientific research with wise and operational good sense, that can
reassure the population in case of  alarm? Perhaps this should be
a responsibility that scientists have to assume; or maybe not?

G.G.
Today, we have little faith in scientific certainty, that

is Plato’s episteme; we are accustomed to work more on
our opinions. But opinions should not be despised. “The
opinions are our consciousness that is being formed”, as
the English poet John Milton wrote during the Civil War
in England in the 17th century. Opinions must be evalu-
ated through comparison and intellectual exchange if  we
want them to be valid and not to be shocked by emotion.
The challenges of  nature are continuous.

I believe that in the tragedy that occurred in L’Aquila, it
is necessary to start from the legitimate discomfort of  citi-
zens, from their pain and suffering, which cannot be removed.
The media, subservient to political power, have striven to
show the politicians as ‘saviors of  the country’. Politicians
should be servants of  the State and citizens. In our country,
[Italy,] we are discovering acts of  awareness of  whole cate-
gories. If  the politicians do not serve the citizens, they must be
driven out. If  the citizens say “No!” to those who govern us,
this will also help scientists: science is allied with democracy.
If  politicians do not take into account these aspects, they be-
come dictators, and against dictators there are very specific
methods that can be used, as the legitimate fight against the
iniquity of  a power that does not take into account first of
all the interests of  the health and safety of  the citizens.

S.P.
Referring to the relationship between science and politics in

the Italian context, sometimes we might think that our politicians
appear far from an understanding of  the importance of  scientific
research as a tool to serve the citizens, considering it only a mere
speculative exercise. A recent example in Italy is the referendum
on nuclear energy. Beyond the ideas that somebody might have
about this, do you think that a clear debate on the limits and po-
tentials of  this technology has been completely missed?

G.G.
With regard to nuclear power, it is an interesting case

of  shilly-shallying and indecision. I think there have been
many missed opportunities in the past; now the situation

is so intricate that any choice might be wrong. A debate
on nuclear power had to be carried out 40 years ago,
avoiding being drawn into a strong emotional impact. At
the time of  the Chernobyl disaster, it had to be said that
the tragedy was due to the age of  the structures. Person-
ally, I am not a supporter of  nuclear power, but I think
that information for the citizens should be increased in
Italy. We have a cultural lag in science, whereas in other
cultural sectors, we are ahead.

We must take advantage of  the excellence of  the many
Italian scientists who have reached very high levels of  skill
and are always available to provide their expertise in a
frank, honest and democratic debate. My idea of  demo-
cratic debate is very far from the miserable calculations
made by political parties in Italy, both of  the right and left
political parties, as there is not much difference, with a
very low level of  demagoguery.

S.P.
One last reflection, on the women who dedicate themselves

to science. Without going deeply into the theme of  discrimina-
tion, which still today in the 21st century appears difficult to
overcome in our society also in the sector of  scientific research:
perhaps the intelligence of  women, the intuitive capacity and
the good sense that often distinguishes them, is an unexploited
potential. What do you think about this?

G.G.
When we talk about the role of  women in scientific

research, my thoughts go to Lise Meitner, the nuclear
physicist who lived in the 1900’s, a collaborator of  Max
Planck. She received no recognition, despite her contri-
bution to the development of  the theories about nuclear
power. She was discriminated against not only because she
was a woman, but also because she was Jewish, and for
her political beliefs. My thoughts go to Rosalind Franklin,
who contributed to the studies about DNA; only after her
death was the Nobel Prize given to the other members of
the team, the males, for the discovery of  the DNA double
helix. Somebody said she had a bad temper. We are still
under the silliness of  judging a woman who works in re-
search by her character, and not by the greatness of  her
scientific discoveries! So, in the same way, we should erase
Newton from history, who had a notorious bad temper.
We have to be careful. The difficult integration of  women
is not a biological or psychological problem, as some
argue, but it is a question of  discrimination and social op-
pression. Women should be able to do more than what
they do, even in science, as well as in the political field, to
gain proper recognition. When there is discrimination, the
shame is expanded also to those who are not a part of  this
discrimination. “Every wrong done against my brother or
my sister is done against me”: this is the principle which
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should lead us to remove any obstacle, and to use the in-
jection of  energy that comes from the presence of  women
in science and technology.

S.P.
To conclude: Karl Popper says that it is possible to talk even

among people who do not share common values; the debate and
the language can be built along the way. But then, is it possible
to identify a common value, an ethical criterion on which to base
the study of  our Planet? What principle should guide us in geo-
logical research and practice, and what, as geologists, can we do
to increase the motivation and sense of  responsibility that our
work implies?

G.G.
I agree with this wonderful statement of  Popper. If

there had been no Tower of  Babel, it would have been
necessary to invent one. The differences in points of  view,
in languages, in the conceptual apparatus, are resources
and not defects in scientific research. Contrasts are neces-
sary, especially in the field of  scientific research. If  we clash
over a problem, as Galileo said, science takes advantage
from this. He was right, even if  he paid for his autonomy
of  thought, for his intellectual freedom, with the shame-
ful processes that silenced him. 

It is dangerous for scientific enterprise to silence the
dissent. False consensus is unmasked in the long run, and
scientific truth comes out in the end. One of  the most
beautiful and tragic histories inside geology regards the
wonderful figure of  Alfred Wegener, a scholar who de-
fined the theory of  continental drift. He was mocked by
his contemporaries, despite the deep and refined articula-
tion of  his theory, and this caused legitimate resentment
in him. He died as a lone hero on an expedition to the
Pole. But decades after, his theory was reconceptualized,
and has become one of  the great revolutions within the
Earth sciences, which then led to the theory of  plate tec-
tonics. This story shows that those who dare to disagree,
in the end are right. Intellectual tolerance and openess to
the proliferation of  multiple points of  view is a boon to
science. There were similar vicissitudes in quantum
physics: the clashes between Einstein and Bohr were use-
ful to refine the theory, and from these discrepancies were
born beautiful works. 

Geology has its epic stories too, full of  ethical impli-
cations. Ethics means an attitude that aims to reduce the
suffering of  the world in a reasonable way, and to inter-
vene with the environment in a controlled and responsible
way. In the book of  Bill McGuire, who teaches in one of
the most prestigious British universities, entitled ‘A guide
to the end of  the world’, there is no history of  apocalyp-
tic prophecies, for which we care very little. Instead, there
is an analysis of  our responsibilities to avoid the disasters

that can have serious consequences on the global econ-
omy. There is a chapter on earthquakes, which shows how
the wrong choices of  governments and their disregard of
geological problems can have heavy repercussions. This
shows all the stupidity of  the political class.

The issues are complex, and geology can help in this
complexity. Geology is like a red thread that allows us to
move ahead: let us make geology as strong as possible!

It is important to talk about geology in schools, to
make young people aware of  the importance of  knowing
the Earth. Moreover, we have to tell the heroic stories of
geoscientists, like James Hutton, Charles Lyell, John Tuzo
Wilson, and many more, who are worthy enough to stand
alongside the best-known figures, such as Einstein, Coper-
nicus and Galileo.

S.P.
Thank you, Professor, for the recognition of  value that you

have given to the Earth sciences and for having framed this group
of  disciplines in ethical and epistemological terms.

Corresponding author: Silvia Peppoloni,
Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy;
email: silvia.peppoloni@ingv.it.

© 2012 by the Istituto Nazionale di Geofisica e Vulcanologia. All
rights reserved.

INTERVIEW WITH PROF. GIULIO GIORELLO

346



Social aspects of the Earth sciences
Interview with Prof. Franco Ferrarotti

Silvia Peppoloni

ANNALS OF GEOPHYSICS, 55, 3, 2012; doi: 10.4401/ag-5632

Franco Ferrarotti, Professor emeritus at ‘La Sapienza’
University of  Rome; since winning the first Chair in this
discipline in Italy in 1961, he has been considered the Fa-
ther of  Italian Sociology. An independent Member of
Italian Parliament in the third government (1958-1963),
a member of  the New York Academy of  Sciences, and
a ‘visiting Professor’ at many universities in Europe,
North America, Russia, Japan and Latin America. Franco
Ferrarotti has taught and still teaches in Europe and
America, and he has received many awards throughout
his career. 

In this interview, he talks about the social aspects and
consequences of  Earth sciences studies.

Silvia Peppoloni (S.P.)
Good morning Prof. Ferrarotti. As one of  the most impor-

tant sociologists in the world, you can really help us to reflect on
some essential points that must accompany our activities as ge-
ologists. As geologists, we study the Earth, and the natural phe-
nomena that take place on it, and we try to understand the
causes, and to mitigate their negative effects. What are the social
consequences of  geological practice and research?

Franco Ferrarotti (F.F.)
At least for the time being, they are practically irrel-

evant. As almost all scientists in Italy in particular, geol-
ogists are not heard. At the present time, Italy is still
culturally midway between the world of  yesterday’s care-
lessness, the period of  the great pre-scientific traditions,
and the technologized and rationalized world. Scientific
evaluation, which should give us the exact coordinates
of  where we are and suggest what has to be done to re-
duce the risks, is irrelevant at the moment. Science is
viewed as entertainment, but it does not involve us, be-
cause the prevailing mentality both in policy makers and
in ordinary people translates and reduces the political
problems into literary perorations, transforms ethical

problems into esthetic attitudes. This is the culture of
‘beautiful singing’: geologists say useful things, but un-
fortunately they do not sing.

S.P.
What can we do as geologists to change this state of  affairs?

F.F.
Geologists can do a lot. It is necessary to have greater

moderation in judgments. In schools, there must be more
space for scientific subjects. The risk we run is to move
from a miracle-working and superstitious mentality to an
attitude that believes that science can solve everything.
This is wrong: science can have a decisive social impact to
the extent that it is aware of  its limitations. There are
human problems, such as love, justice and death, that can-
not be solved by science; however, science can help us. In
a country such as Italy especially, which is geologically ru-
ined, from Sicily to Trentino, geology can achieve a lot. 

This does not happen though, because of  the Italian
mentality, which is still deeply conservative, miracle-work-
ing, and devoted to chance and luck.

S.P.
What role do the media have in this situation?

F.F.
The media, as television, the internet, YouTube, and

much more, are important, but they are ethically indiffer-
ent: they theatricalize everything; everything becomes en-
tertainment, and so an escape from the real problems.
Instead, specific problems require the intervention of  sci-
ence. Science must make the transition from common
opinion to established truths. It is generally believed that
problems can be solved by using the media properly. This
is a commonly held illusion. This is because there is some-
thing intrinsic to the media, which does not help the ra-
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tional interpretation of  the situation. The media crush
everything into the present time, and eliminate the mem-
ory. Moreover, media do not mediate. For geologists, the
memory is essential, because geological phenomena must
be studied in a temporal dimension. The media, with their
foolish ‘presentism’, cancel out the dimension of  time.

S.P.
Speaking of  ‘memory’, we were all amazed to learn that

during the disaster in Sumatra, there were some indigenous peo-
ple who recognized the precursors of  the tsunami and saved them-
selves from the waves. Thinking about the Italian situation, about
our villages inured to living together with the fragility of  their ter-
ritory: how important is it to maintain a collective memory of
the hazards, of  the disasters, that have occurred in our territory?

F.F.
Collective memory is fundamental, but we are los-

ing it. Italy has become industrialized very quickly, in a
single generation, and today we live in an industrial coun-
try, but we do not have an industrial culture. We have lost
the wisdom of  our ancestors, but we have not yet assim-
ilated the scientific values. The media work against the
memory. Also thinking about history, when history is
treated by the media, you lose the direct relationship with
the ancient existential memory; on the contrary, our an-
cestors had it. On television, memory looks like an arche-
ological find, which is separated from us: it entertains us,
but it does not involve us. And still, without memory, we
are nothing; without memory, there is gratuitousness,
fatuousness, irresponsibility, and in the end, pure mad-
ness. Man is only what he remembers he has been. Mem-
ories are fundamental to understand where we came
from, to understand our present situation, and to build a
project for our future.

As Giustino Fortunato, an expert in the problems of
southern Italy, wrote, “Italy is a completely ruined terri-
tory hanging over the sea”. And then the question can be
raised: where are the geologists? They should be in the
front rows, they should be worshiped as ‘gurus’. Instead,
they live in their little corner, without disturbing anyone.
They should yell: “We are in danger! The Italian territory
is one of  the most seismic of  our entire Planet. At least, let
us try to identify the real terms of  the situation!”

In Italy, geologists are in an almost worse condition
than sociologists. We are in the middle of  enormous social
problems and solutions are not found; they are not even
looked for. We are faced with a territory that is crumbling,
with houses that move, with hills that slide down, and ge-
ologists in Italy are simply not there. Their silence is deaf-
ening. From my point of  view, this is the situation, and
surely it is not positive nor adequate to solve the problems
we are bound to face in the near future.

S.P.
Thank you, Professor, for the strong impulse that you have

given us for changing this state of  affairs. We will certainly bear
your advice in mind.
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ABSTRACT

This article explores the role of  philosophy of  the Earth sciences in the
foundation of  the principles of  ‘geoethics’. In particular, the focus is on
two different examples of  philosophical analysis in the field of
geosciences: the first is the trial against the Italian National Commission
for Forecasting and Predicting Great Risks, which was charged with
negligence in communication and prediction on the occasion of  the
earthquake that almost destroyed the city of  L’Aquila on the night of
April 6, 2009; the second is related to the scientific and theoretical
consequences of  the updated geographical scenario of  the human
global populating of  the Earth, based on archeological, paleontological
and genetic data. Our concept of  ‘scientific prediction’ in the case of
geophysical phenomena and the new ways to see human evolution that
depend on geophysical factors have ethical and philosophical
implications that are crucial for the foundations of  geoethics. The
tentative conclusion is that we need an evolutionary sense of  belonging
to our Planet, and a concept of  ‘natural’ phenomena and ‘natural’
disasters that should not be an alibi for the underestimation of  our
political and ethical responsibilities.

1. Introduction
To date, philosophers of  science have paid insufficient

attention to the Earth sciences. However, crucial episte-
mological issues deserve to be tackled through the analy-
sis of  these fields of  research that are intended as ‘special
sciences’. Among others, these issues include: the extent
to which these disciplines and their principles can be re-
duced to apparently more fundamental ones, like physics;
the role of  past events (and so not observable) in their ex-
planations, theories and descriptions that are devoted to the
reconstruction of  historical and contingent processes
through law-like patterns and generalizations that are con-
sidered as nonuniversal but context dependent; the need
for a plurality of  methodologies of  explanation, which
will be causal and mechanistic in some cases, narrative and
historical in other cases, and with various mixes of  these
two [Frodeman 1995, Cleland 2001, Kleinhans et al. 2005];

and the structures of  geological ‘deep time’ (e.g. circular,
linear, progressive) that emerge from the Earth sciences
[Gould 1987].

These philosophical lines of  analysis, with the results
shared at the moment among the community of  scholars,
are very similar to those discussed in another young field
in the philosophy of  science: the philosophy of  biology, and
particularly, the philosophy of evolutionary biology [Sterelny
1996]. The influence of local circumstances (under-determined
by the data), contingent events, and unpredictable nonlinear
processes, together with the search for general regularities,
appear to be the main link of  resemblance between the two
domains [Sterelny and Griffiths 1999], in a welcome global
vision of  life sciences and Earth sciences.

In this perspective, it must be remembered that Charles
R. Darwin’s first training as a naturalist was in geology, a
discipline that was intended by him to be a model of
methodology (due to its ability to show global patterns of
change) and a conceptual framework for evolutionary grad-
ualism [Herbert 2005, Pievani 2009]. In his youth and his
notebooks, we can clearly see that Darwin was actually the
heir who extended the geological revolution to the life sci-
ences, through Charles Lyell’s uniformitarianism and actu-
alism. Since his first notes during the voyage of  the Beagle,
the geological instability of  the Earth surface was the cul-
ture medium of  Darwin’s transmutational view of  life, as
he emerging from a peculiar mix of  fossil evidence and bio-
geographical observations. So, the history of  the biosphere
and the history of  the physical planet have a lot in common,
not only in their scientific explanations, but also in their
philosophical interpretations and historical roots.

2. Predictions in Earth sciences: from philosophy of
science to ‘geoethics’

A recent Italian example illustrates the need for a
philosophical and methodological evaluation of  the Earth
sciences and the nature of  their explanations. The gov-
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ernmental National Commission, composed of  six lead-
ing Earth scientists and experts involved in the public dis-
cussion and security policies for the prevention of  damage
from earthquakes in Italy (the National Commission for
Forecasting and Predicting Great Risks), is on trial, with
the serious imputation of  multiple manslaughter. This is
because of  the reassuring statements that were dissemi-
nated during the seismic swarm of  the low-level tremors
and the inability to predict the catastrophic earthquake of
April 6, 2009, in the city of  L’Aquila and its surroundings.
The position of  the scientists is paradoxical, because in the
case of  a dramatic and generalized warning to the popu-
lation with every seismic swarm, in the absence of  the
subsequent earthquake (like in the majority of  historically
reported cases), they might have been charged with the
opposite accusation, of  instigating a false alarm and panic.
Clearly, in this case, we are dealing with the concept of
‘prediction’ in general science, and particularly in Earth
sciences, and how to communicate it.

Following the accusations, it is supposed that the sci-
entists should have foreseen the specific occurrence or the
exact probability of  an earthquake (clearly impossible
with our current technologies), or that they would have
alerted the population in every similar case (unrealistic for
earthquakes like that in L’Aquila). Probably the style of
communication of  the Commission was truly incomplete
and contradictory, mostly with the idea that repeated
tremors would mean less probability of  a major earth-
quake. The misleading communication was driven by the
political and contingent demand for calming news, and
the issue here is the way of  communicating scientific evi-
dence based on probability and degrees of  risks, and not
on certainties, as Stephen S. Hall pointed out in Nature in
September 2011 [Hall 2011]. Nevertheless, it appears that
an overestimated interpretation of  the concept of  ‘scien-
tific prediction’ might become a way to underestimate, at
least in public debate, the political, social and ethical re-
sponsibility for the heavy human and civil damage pro-
duced by a not so infrequent seismic event in the
Apennine region.

However, in terms of  the philosophy of  science, the
case has another interesting side: due to their robust and
appreciated tradition of  research, Italian Earth scientists
have actually made a lot of  specific ‘predictions’, and have
even visualized the micro-zones of  statistical seismic risk
for the whole Italian territory, and they have worked for
decades on detailed recommendations for institutions and
people living in highly seismic regions in Italy. Furthermore,
the occurrence of  an earthquake or a prolonged seismic ac-
tivity in areas with previous low probabilities, like in Emilia-
Romagna region in northern Italy since May 2012, shows
the evolving and historic features of  these maps of  risk. The
difficulties in the evaluation of  the real risk through the

analysis of  seismic precursory symptoms have to be han-
dled in a probabilistic way. However, probability, which is
so crucial in our most advanced scientific models, is one of
the less understood concept in public debates. This is ex-
actly the point: these are probabilistic predictions of  risks,
and not of  specific events (like in a prophecy). Recom-
mendations and probabilistic risks claim for consequent
long-term political actions of  preventive measures and for
the general education and ethics of  prevention. Even the
most advanced calculations of  the fragility of  buildings
and hazard probabilities are useless, even when frequently
updated, without consolidated practices of  prevention.

What is under discussion here is not only the difficult
task of  communicating risks and probabilities, but the re-
lationships between human populations and their territo-
ries. So, in such cases, a rigorous philosophical and
methodological analysis might be extremely useful, and
also in public debates and trials, for addressing the concepts
and terms we use in the Earth sciences, and for the correct
foundation of  ethical arguments related to our knowledge
of  the mechanisms and processes of  the Earth.

3. Sons of an unstable Earth
The same argument, from the philosophy of  Earth

sciences to geoethics, can be outlined for the proposal of
more general ethical values related to, and coming from,
the geosciences. Take the case of  the most updated evidence
about human evolution. Our journey as humans started
two million years ago, when the first specimens of  the
Homo genus walked out of  the African continent and col-
onized Eurasia. A long time after that, small groups be-
longing to our species, Homo sapiens, once again moved
from Africa and launched into the exploration of  the old
and new worlds. The journey is still not over: human be-
ings have crossed or settled in every corner of  the land
above water. That handful of  pioneers has now resulted in
a population of  seven billion people.

Until a few thousand years ago, the Earth was popu-
lated by several human species, of  which there were at
least five [Tattersall 2009, Wood and Harrison 2011]. Now
we have ended up with just one. The history of  the many
humans at the beginning has been shrouded in darkness
for a long time, due to a lack of  scientific and historical ev-
idence. Now, due to the knowledge of  paleontologists,
archeologists and geneticists, we can retrace the paths of
the first explorers, and through them the great journey
into human diversity, through genes, peoples and lan-
guages [Cavalli-Sforza et al. 1994]. 

In this field, we discover that geophysical factors were
crucial for our evolution and diversification, which started
with the role of  the Great Rift Valley for the separation of
the first hominin species in the eastern parts of  the conti-
nent, which were progressively more arid. Later, where
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once there were lakes, rivers and green grassland, now we
have the expanse of  the Sahara Desert; other humans saw
what we can no longer see. Continental drift, volcanic
eruptions, environmental instability, climate change, and
fragmentation of  habitats have all radically shaped the
evolutionary path for us, as for all species. All of  the major
events for our genus took place in the midst of  the unsta-
ble Pleistocene climate that started more than two million
years ago, and then again one million years ago with the
glacial and interglacial periods, the rising and falling of
the sea levels, the coming and going of  geographical bar-
riers, islands turning into peninsulas, and vice-versa, lands
locked in by ice, areas of  vegetation shifting latitude, and
with them the herbivores and carnivores.

The movements of  Homo in and out of  Africa were
largely due to the alternating dry and wet or damp phases
in the Sahara and the Sahel. These areas were green and
fertile expanses with waterways running across them that
are now only visible from satellites [Osborne et al. 2008].
They attracted hominins from the South and the East,
who were then driven in all directions, including North
and North-East, when the desertification progressed. Os-
cillations were in turn caused by variations in the intensity
of  the system of  Atlantic Ocean currents [Castañeda et al.
2009]. This was particularly true after the closure of  the
Isthmus of  Panama. So, who would have thought that
something so deep would bond us humans to the Sahara,
to the continental drift, and to our ability to adapt culturally
and biologically to the whims of  a living planet.

Eight thousand generations ago (or about 200 thou-
sand years ago) the first Homo sapiens made their appear-
ance in sub-Saharan Africa, during the dry phase that
coincided with the Quaternary Ice Age. It was a small pop-
ulation with some identifying traits, such as a tall and slim
build, a large skull and cranial capacity (exceeding 1400
cm3), good stone working skills, and different modulation
of  gene expression that regulated development and growth.
Homo sapiens spread throughout Africa, and then probably
left the continent in several waves, following the shorelines
and congenial climate zones, colonizing Eurasia and then
Australia and the Americas [Cavalli Sforza and Cavalli
Sforza 1995].

Between 60,000 and 50,000 years ago, the islands of
the Indonesian archipelago formed an uninterrupted land
bridge up to Bali, called Sunda. However, to reach the Aus-
tralian supercontinent (Australia, New Guinea and Tas-
mania were all one) a 70 km to 100 km channel had to be
forded or sailed to pass Timor or Sulawesi. At such a dis-
tance, it is difficult to see the other shore. Some Homo sapi-
ens tribes forded the sea stretch and were successful,
probably more than 55,000 to 50,000 years ago. Elsewhere,
in the glacial phases, a land bridge of  at least 2,000 km
joined also what is now Alaska to the Chukchi. It was the

Beringia continent that has now disappeared. This was
wild and wind beaten, and populated by woolly mammoths,
and it is currently mostly submerged, with the remains of
its ancient dwellers. It might have been 25,000 years ago
when the Siberian hunters crossed Beringia and settled
there, then moved on in pursuit of  the mammoth and
caribou herds, and descended into the great plains of
North America.

In this new geographical scenario of  global peopling
and diversification of  human groups [Cavalli Sforza and
Pievani 2011], we discover that on several occasions we
were very lucky from a geophysical point of  view. Molec-
ular data show a drop in Homo sapiens numbers around
70,000 to 75,000 years ago, which coincided with a drop
in world temperatures, maybe due to the volcanic winter
caused by the catastrophic eruption of  Toba on the Isle of
Sumatra. This was a global environmental disaster, equiv-
alent to many eruptions of  Krakatoa all together. We had
apparently ended up in what evolutionists call an ‘evolu-
tionary bottleneck’: a drastic reduction in population num-
bers that led us to the brink of  extinction. Then the few
survivors starting up again after the cataclysm, with a re-
duced internal genetic diversity. 

It might have been just a coincidence time-wise, but
the limited genetic variation of  present-day humans sug-
gests that the founding group was rather small, and that
later the human population had to overcome a number of
bottlenecks due to environmental crises [Huff  et al. 2010].
Other experts believe that the bottleneck (or one of  them)
took place earlier in Africa, during the Ice Age that lasted
from 190,000 to 123,000 years. Due to the changes in the
winds and rainfall, glaciation led to increased arid zones in
Africa. The few Homo sapiens may have found refuge on
the more welcoming coastlines of  the Cape in South
Africa, or at the southern tip of  the Rift Valley. Whatever
happened, it is clear that our evolution, and even our ge-
netic diversity, were shaped by geophysical global phe-
nomena and geographical constraints, which has been
underestimated in evolutionary models to date. The weak
but intelligible molecular traces of  this history are still
present. We see maximal genetic diversity in African hunter-
gatherer populations, with a peak in southern Africa [Henn
et al. 2011], and a general decrease in genetic diversity with
the distance from Africa [Ramachandran et al. 2005]. This is
a picture of  human genetic variation that is coherent with
a process of ‘serial founder effects’ from Africa [Romero et al.
2009, Li et al. 2008].

The same role of  geophysical factors is valid for the
Neolithic revolution and for recent times. The domestication
of  plants and animals began between 12,000 and 7,000
years ago, after the end of  the great cold in the last Ice Age.
With agriculture and animal domestication, the ecosystems
spontaneously started producing much more than they
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had done previously. The increase in numbers led to new
movement and dispersion of populations, and hybridizations
and conflicts. Human populations began increasing at an
unprecedented rate, with the development of  stable set-
tlements and giving rise to the first urban centers in the
course of  the millennia. So, the interplay between envi-
ronmental and geophysical determinants, historical con-
tingencies, and cultural diversities is now a keystone for
our understanding of  the natural history of  the human
species and human societies [Munoz et al. 2010, Diamond
and Robinson 2010].

As in the case of  mass-extinctions produced by global
geophysical events in long-term evolution, the timing of
our young history as a species was punctuated by major
geophysical events. We are the sons of  the geophysical and
ecological instability of  our Planet, which produced major
macro-evolutionary patterns of  biological change [El-
dredge 1999].

4. Geoethics and our ideas of ‘Nature’
As causes of  change, geophysical factors and geo-

graphical constraints are independent from adaptive
micro-evolutionary dynamics of  change in genetic fre-
quencies, although they can influence these from higher
levels of  evolution, shaping, for example, the population
structure of  a species in its territory. This means first that
we need an extended and multilevel theory of  evolution,
with a Neo-Darwinian core and a surrounding plurality of
new patterns of  transformation [Okasha 2006, Pievani
2012]. However, it also means that the macro-evolution of
the several human species was the history of  their rela-
tionships with geophysical phenomena and contingent
events. We were not alone in our history of  species, and we
were not expected as the ‘mainstream’ of  human evolution
[Pievani 2011]. From a philosophical point of  view, this dis-
covery means that we need more evolutionary ‘humility’
and a stronger feeling of  belonging to our Planet.

The expressions of  violence and unpredictability of
natural phenomena that shock our societies so much today
are the normal ecological niches where we were born. We
would not be here at this moment without them. So, in
what sense do we say that a tsunami, an earthquake, a vol-
canic eruption, or a hurricane are ‘natural’ disasters? The
catastrophic effects of  these phenomena, as their usual
geophysical power or strengthened by anthropically forced
climate change, are measured by the disruption of  human
artefacts and settlements, and by the consequent loss of
human lives. So, if  we build a little village under a slope
subject to landslips, or we regiment torrents between ce-
ment barriers, or we erect nonearthquake proof  buildings
in high risk territories, the disaster itself  will be completely
human, cultural, political, social and ethical, but certainly
not ‘natural’. The role of  geoethics here should be not only

the awakening of  public opinion to environmental prob-
lems, hydro-geological instability, and maintenance of  ter-
ritory, but also a more educated idea of  what Nature is (the
only opportunity we have for making a living) and is not
(an indefinite repository of  available resources). Our ide-
alizations of  ‘Nature’, as a harmonic Eden or a wicked
nemesis are frequently our preferred alibi for hiding from
our responsibilities. 

In cases like the trial in L’Aquila, Italy, in the future, we
will have to manage problems of  risk assessment and pub-
lic communication about not only known natural disasters
like earthquakes and volcanic eruptions, but also unpre-
dictably violent weather events, such as floods and
droughts, or hurricanes and tornadoes. Earth scientists have
to be careful to communicate their noncertainties in a
transparent and authoritative way: geoethics will be more
and more an ethics of  communication and relationships
with the wide audience of  science. However, a more gen-
eral philosophical topic cannot be underestimated in these
situations: in what sense do we say that these disasters are
‘natural’? From a natural point of  view, they are normal
geophysical phenomena, given certain circumstances. The
responsibility of  the disaster is primarily political and social.
The negligence in communication, such as that of  Mother
‘Nature’, should not be our alibi.
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ABSTRACT

Like any science, geology has a key role in the development and progress
of  human culture and society. In this context, scientists, professionals
and practitioners of  Earth sciences must inevitably confront themselves
with the purposes, methods and results of  their studies, concerning
relationships between man and his environment, which thus deals with
ethical questions. An essential base for any geo-environmental action
should be respect for the natural ecosystem. This can be achieved by
encouraging an ‘affectionate attitude’ towards Nature or ecology. Some
ancient cultures had a great awareness of  the close relationships between
humankind and the Earth. The recent web-based Museo Torino (Turin
Museum) multimedia product shows the ‘history of  a city’ (Turin, Italy)
in a dimension of  unity and as a continuum of  space-time-life between
the history of  the Earth and of  humans. Geoscientists are not limited to
merely having a pragmatic vision of  the Earth, but should pursue
harmonious collaboration between man and Nature. Within complex
Earth systems, scientists and professionals rediscover their geoethical
roles by responsibly evaluating and managing georesources, for progress
aimed at improving conditions of  life and human dignity. Geoscientists
can also promote respect for ‘human rights’ through appropriate
educational and training actions, for the balanced exploitation of  our
georesources. An example from Mendoza (Argentina) is presented here,
to encourage opportunities for meetings on environmental issues among
people of  different backgrounds and cultures. Last, but not least, there is
the ethical role of  geoscientists in ‘the service of  the truth’. A misleading
view of  Earth systems by geoscientists can lead to fatalism or myths that
often affect people from the psychological and sociological points of  view. 

1. Introduction
Geoethics is a new discipline that involves scientific,

technological, methodological and social-cultural aspects
of  Earth sciences and ethics. It represents the meeting of
humanistic disciplines, such as philosophy, epistemology,
sociology and ethics, and scientific disiplines, such as geol-
ogy, natural sciences and ecology. Geoethics can be also
considered as part of  environmental ethics, as it originates
from man’s inevitable question about the place he occu-
pies in Nature, about the thoughts and motivations that
animate him in his everyday life when dealing with the en-

vironment where he lives. After its beginning as philo-
sophical reflection by several geoscientists worldwide, such
as Felice Ippolito in Italy in the late 1960s, and its later de-
velopments by Vaclav Nemec in 1991, geoethics has now
been widely accepted by both Earth and social scientists
because of  the need for appropriate protocols, scientific in-
tegrity issues, and a code of  good practice regarding the
study of  the abiotic world. We can consider geoethics as a
largely articulated discipline, dealing, for example, with en-
vironmental conservation, georesources prospecting and
exploitation, ecosystem protection, geo-research and geo-
sciences education, risk management and mitigation of
geohazards, and promotion of  geodiversity. 

In this report, we want to underline how geoethics is
the pulsing heart that provides nutrients to several
branches of  Earth sciences and their related applications,
and we analyze some of  the relevant roles that geoscien-
tists can have on the life, culture and society of  man, with
their studies and professional occupation. We also want
to investigate if  and how geoethics, in its transversal and
multidisciplinary meaning, can have important effects also
at a practical level: should geoethics define reference cri-
teria for human behavior both on personal and socio-po-
litical grounds? Our preferred scenario is that geoethics
has a fundamental role in defining the ‘balanced’ envi-
ronmental policies of  the future, including sustainable de-
velopment and adaptation to climate change.

2. The role of geoscientists in human progress 
Nowadays, the general meaning of  ‘ethical scientific

behavior’ appears to be confined to the observance of
some international laws and decisions. In the case of  Earth
scientists and professionals, they are required to respect
certain principles deemed as fundamentals by the scientific
community and by international policy, such as the princi-
ples of  subsidiarity [Treaty of  Maastricht, European Com-
munity 1992], of  precaution [United Nations Conference
on Environment and Development, United Nations 1992]
and of  responsibility [Jonas 1990]. 
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In this respect, we emphasize the need to consider as
fundamental steps in the path of  geoethical behavior those
that stress the welfare of  society. The starting point and the
point of  arrival of  this path should be man: by carefully
considering human identity and needs, our society can
reach a new awareness of  problems that are related to
physical and biological environments. If  there is no such
centrality of  the respect for human life, environmental
ethics and geoethics are at risk of  being manipulated by
ideological and political issues, rather than offering an au-
thentic proclamation of  truth.

This ‘anthropocentric’ analytical perspective is in agree-
ment also with the Italian law that recognizes the centrality
and importance of  man in defining society’s quality of  life
within a given environment: “The environment is protected
as a determinative factor in the quality of  life. Its protection
is not pursued for theoretical or naturalistic aesthetic pur-
poses, but it expresses the present need for a habitat where
man lives and acts, and it is necessary for... citizens” [Con-
stitutional Court of  the Italian Republic 1987].

It follows that there is a close connection between
freedom and responsibility. Also in the case of  Earth sci-
ences and geo-environmental applications, responsible
management of  freedom means making the commitment
to work according to general and common rules. This has
to be accomplished by all of  the people defining, guiding,
formalizing and practicing a certain way of  acting in the
geo-environment.

3. Basic principles for geoethics applications
At the base of  each project of  studying, safeguarding

or exploiting the geological environment, we consider it is
essential to follow some attitudes or basic principles to give
a geoethical meaning to any operational choice in this con-
text. These include the following:

a) It is necessary to stimulate an ‘affectionate attitude’
towards Nature, and hence to enhance an attitude of  tak-
ing care of  Nature. We believe that it is fundamental to ed-
ucate, especially the younger generations, to pay better
attention to Earth sciences, and not only through the en-
hancement of  their cognitive and practical content, but
also by stimulating their sensational and emotional di-
mensions. These objectives can be taken into account by
using practical and interactive methodologies in educa-
tional programs, either involving school children or the
general public. Several recent applications of  such a new
educational approach confirm that the first steps for in-
spiring interest in a scientific topic are to rediscover the abil-
ity to be amazed by its contents.

b) Another essential base for geoethics approaches to
environmental actions is the enhancement of  the order,
beauty and harmony inherent in the Earth systems, and in
general in Nature. As Earth scientists experience in their

everyday research activities (e.g. analyzing crystals, glacial
landscapes, sedimentary structures), the Earth and the uni-
verse follow ‘laws’, and their forms are an expression of  the
orderly system of  the Kosmos (= order), even if  elements can
show different levels of  complexity. In this context, the role
of  geoscientists is fundamental, because their studies can
allow people to discover and understand this dimension of
the Earth systems, thus considering the possibility of  geo-
heritage evaluation and of  a sustainable use of  georesources. 

c) It should not be forgotten that even if  only addressed
by some modern tendencies to dominate and exploit Na-
ture, the relationships between man and the Kosmos were
originally (and still are) characterized by a sort of  depend-
ency of  man on the Earth. An aid in the understanding of
this relationship can be found in some cultures, as generally
those native to less economically developed countries than
ours. These populations have a greater awareness of  the
close relationships between humankind and the Earth (e.g.
Pachamama-Mother Earth in Latin America, the aborigines
of  Australia). Although all of  these native peoples remind
us of  ancient and ‘subservient’ societies, they can also help
us to rediscover our original contact point with Mother Na-
ture. A careful consideration of  Nature can provide a more
balanced approach to georesources, by avoiding over-ex-
ploitation of  Nature in a wasteful manner, which is typical
of  an unsustainable but highly luxurious life. Observing the
principles of  geoethics can lead us to a sober and modest,
and sustainable, way of  life.

d) At the same time, it is necessary to increase our
knowledge, with the ‘modern’ awareness that we belong to
a complex system that is characterized by constant, mutual
and inevitable interactions between the Earth and human
beings. There are many examples of  interactions or symbi-
otic relationships between biotic and non-biotic elements,
from the coral reefs to the human body. As well as inter-
connections at the physical-chemical-biological level, there
are strong interconnections due both to global ecological is-
sues, which include those related to Earth science, and to
the present phenomenon of  globalization. It is more and
more clear that the quality of  the Earth system and the man-
agement of  its resources determine the quality of  human
life and all living beings as part of  one global ecosystem
[Praturlon 2004]. The strong interconnections between the
major Earth systems (lithosphere, hydrosphere, atmosphere,
biosphere) were the starting point for the development dur-
ing the 1970’s of  the Gaia hypothesis by Lovelock [1979] and
his school, who saw the Earth systems as being part of  a sin-
gle ‘living organism’. Beyond this hypothesis, the aim of  our
geoethical approach sees human beings as interconnected
with geo-environments, together with the community of
all of  the living beings [Hugget 1995]. The planet Earth is
our home ground: we have the planet as a common heritage
and our vocation should be the balanced management of
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the Earth resources, rather than their unhealthy exploitation
and manipulation. This responsibility should be extended in
space and time. Indeed, it has to be underlined that every
action has consequences in both space and time; this needs
to be considered to ensure inter-generation and intra-gen-
eration equal opportunities [United Nation 1987]. 

Following these principles, we carried out our geolog-
ical research and dissemination experience for the recent
Museo Torino project, a web-based and multimedia product
of  the Turin Municipality for the 150th anniversary of  the
Unification of  Italy. On the website and in the introductory
part of  the didactic film “Turin, history of  a city”, we out-
lined the different stages of  the history of  its geographical lo-
cation from 5 million years ago to the near future. Through
the representation of  what we have called “The City before
the City”, we have tried to communicate that there is a di-
mension of  unity and a continuum of  space-time-life in the
geological and human histories.

4. Different possible roles for geoscientists
Based on the above-mentioned principles, geoscientists

are not limited to conform to a merely pragmatic vision of
the Earth with the aim being to only provide technical in-
struments, to elaborate on scientific advances, or to per-
form services related to geohazard mitigation, with noble
and high social objectives (e.g. in the contributions of  geo-
scientists to civil protection activities). Rather, geoscientists
can have several value-added aims that have different ethi-
cal implications, as follows: 

1) Mankind is the only living species that can give ra-
tional sense to its actions, to consciously modify the Earth
system. Man can plan and realize plans to govern the
geoenvironment, to interact with natural processes, and to
change or introduce new equilibria. For these reasons, geo-
scientists have an important role in the rediscovering of  the
human role and dignity. Indeed, human beings can safe-
guard and responsibly manage the assets of  their home,
the Earth, to improve the conditions of  life and to enhance
human progress. 

A historical perspective reveals that the term geologia
appeared for the first time in the early 17th century in the
posthumous work of  Ulisse Aldrovandi [1648], and the
rise of  a systematic geological thought developed only
since the second half  of  the 17th century with the Danish
geoscientist Niels Steensen [1669]. Nevertheless, due to
their intelligence and knowledge of  the Earth processes,
human beings have always made determinate, geologi-
cally oriented choices in ‘building their habitat’. For ex-
ample, they had to choose where to build cities, where and
how to find raw materials, and how to avoid involvement
in natural disasters [Panizza 2005]. 

Nowadays, these fundamental choices should also
consider global change, which is a problem that encom-

pass the full range of  global issues and interactions con-
cerning natural and human-induced changes to the Earth
environment. In a global geoethical perspective, we should
use both adaptation measures and proactive responses to
global change in order not to alter the ability of  the Earth
to sustain life [Munn 1996].

2) Every geological action should (ideally) be seen as
part of  a harmonious collaboration between man and Na-
ture, in a relationship of  inter-dependence between the bi-
otic and abiotic components, typical of  a complex system
like our planet Earth.

In this view, any human projects and actions involv-
ing the Earth systems should not be considered ‘for’ or ‘to-
wards’ the environment but more and more in harmony
‘with’ the environment! For example, by dealing with the
effects of  accelerated erosion in different regions through
time, man has developed different ‘synergic’ management
techniques, such as hillslope terracing, drainage systems,
and replanting. These solutions can protect soils from ero-
sion and landscapes from degradation; at the same time,
soil conservation is useful for the development of  agricul-
ture. On the other hand, some other agricultural tech-
niques, such as excavation of  settling ponds, and seeding
and mulching of  bare surfaces, can be used themselves to
reduce sediment removal [Reed 1980, Hooke 1994].

Morever, landscape ‘recovery’ is possible from impacts
due to exploitation of  georesources, as in the case of  post-
mining restoration of  geoenvironments. By following a
geoethical approach, rather than simple restoration by
waste infilling, naturalization processes should be sug-
gested, to return the system to a condition that can be sus-
tained by natural processes [Goudie 2000]. 

3) Geoscientists are also called on to promote respect
for human rights, by providing their knowledge and stud-
ies for educational and training actions which affirm the
Earth and its resources as a common heritage, to be shared
with the community of  living beings. 

As an example, the case of  an international political de-
bate related to the exploitation of  a gold mine in San Carlos,
Mendoza (Argentina) is analyzed. Here, the use of  arsenic
for gold extraction compromised the quality of  the water
resources over a vast urban area. Comprehensive informa-
tion of  a large sector of  the population and increased
awareness of  local administrators, with support from Earth
scientists and experts, were fundamental to thwart this dan-
gerous exploitation approach and to favor land conservation
together with respect for the human rights in the area. 

4) Regarding human rights, in a globalized society,
where poor distribution of  resources is often the cause of
conflict between nations, geoscientists can indirectly be-
come promoters of  justice and peace, through correct
management and equal distribution of  the benefits derived
from the georesources. Indeed, these georesources should
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be considered as shared heritage, to serve and benefit all
of  humanity, including the poorest people. 

In terms of  oil or other mineral resources having a
crucial role from an economic standpoint, it is evident that
they often cause international conflict. It can be seen, for
example, that near the oil fields and pipelines in the Middle
East there is increased concentration of  conflict and polit-
ical vulnerability. Geopolitics in this case can be correctly
guided by geoethical principles: by careful analysis and
planning of  the natural placement of  resources and their
distribution lines, geoscientists can favor balanced eco-
nomic and political choices that are as peaceful as possible
[Biancotti and Biancotti 2004].

5) Furthermore, as a safeguard for the Earth, the home
of all peoples, there is a common target of  different cultures:
geoscientists can have a significant role in multi-ethnic and
multi-cultural dialog, to encourage opportunities to meet
on environmental issues with people of  different back-
grounds and cultures; e.g. concerning the risk management
and mitigation of  geohazards. The recognition of  shared
values can become an occasion for encounters between dif-
ferent cultures. This was the case for the adoption of  the
Hyogo framework for action by the World Conference on
Disaster Reduction of  the United Nations General Assembly
hold in Kobe-Hyogo, Japan, in 2005, and its subsequent en-
dorsement by 168 countries at the General Assembly of  the
United Nations. From the shared recognition of  the crucial
role of  human actions in reducing the vulnerability of  soci-
eties to natural hazards and disasters, a series of  strategic
goals and related activities were initiated worldwide to pro-
mote both substantial reductions in loss of  life during disas-
ters, and the social, economic and environmental assets of
communities and countries [Keller et al. 2008]. 

6) Last but not least, and also very timely, there is also
the role that the geoscientist can have in the service of  truth.
Indeed, more or less consciously, geoscientists can convey
different ‘visions of  the Earth system’ through their scientific
communication and/or popular publications. Different pro-
posals can lead to different ideologies (e.g. catastrophism,
fatalism, mythologizing) or simply help to develop a ‘com-
mon feeling’, which can have important effects on public
opinion and therefore on human thoughts and behaviors,
and on our models for the future. Each prediction and future
scenario for climatic change or natural hazards has to deal
with conceptual models. Some of  these that relate to global
warming were synthesized by Maslin [2004].

Today, we are witnessing increasing public attention on
issues related to the environment and the changing Earth,
although often this does not necessarily correspond to better
information. Indeed, misinformation is often more prevalent
than correct information. In particular, there are several
types of  such misinformation that can arise from different
causes: ignorance or superstition and fear of  the unknown,

uncritical acceptance of  some unfounded ‘pseudo-scientific’
claims, incorrect information from groups of  people who
are interested in giving guidelines to determine specific com-
mercial or political choices. For example, in the early 1990’s,
an incorrect prediction of  a potential earthquake in New
Madrid, Missouri, USA, resulted in a state of  agitation and
anxiety in the local and surrounding population. All the area
suffered huge economic damage, fomented also by the na-
tional media coverage of  the information delivered by cli-
matologist Iben Browning. He predicted in the New Madrid
Seismic Zone that there was a 50% probability of  a magni-
tude 6.5 to 7.5 earthquake in the New Madrid area sometime
between December 1 and December 5, 1990. Despite the
lack of  scientific support, Browning’s prediction was widely
reported in the international media, which caused public
alarm. This event has become a case-study that revealed how
important it is to define some important guidelines for com-
munication between scientist and the media:

– Scientists must promptly evaluate any prediction
that attracts media coverage.

– The media need to verify their sources of  informa-
tion. 

– There should be a coordinated system with an au-
thoritative evaluation of  any predictions [Spence et al. 1993].

A correct and honest way of  disseminating such in-
formation about the Earth system to the public, including
both its resources and its hazards, it is very important to
gain popular credibility and trust in science. This is the
starting point for an educational action that can lead peo-
ple to follow the correct behavior and lifestyle, and to in-
spire policy choices for action and prevention. However,
society should also be told that despite all of  the scientific
knowledge and instrumentation nowadays, it is still not
possible to predict the exact timing and strength of  a po-
tential earthquake, or of  volcanic activity, or of  a tsunami.
A better approach will be to increase public knowledge
through education of  the following aspects:

– The preparedness of  society for dealing with geo-
hazards.

– The efficiency of  the warning systems.
– The coordination of  post-disaster handling of  emer-

gency situations by government agencies and Nongovern-
mental Organizations.  

5. Conclusions
From the consciousness of  the complexity of  the Earth

system and of  the continuous interactions between the var-
ious elements of  which it is composed (living beings, or
not), it is essential to define the role and responsibility that
geoscientists have in this context. It is fundamental to un-
derline that every thought, effort, choice and action within
the geoenvironment needs to remain firmly attached to the
issue of  respect for human life. For this reason the activities

LUCCHESI AND GIARDINO

358



359

of  Earth scientists cannot ignore the values that are gener-
ically known as ‘human rights’. 

In this context, the work of  geoscientists is not merely
pragmatic, to perform a service, but rather it should be
aimed at promoting sustainable living conditions for each
person. Geoscientists have many responsibilities in policy
making and in taking care of  civil activities. Through edu-
cation and training activities, geoscientists can develop re-
newed attention in society towards Nature and the Earth
sciences. To enhance the prudent use and management of
the Earth resources, geoscientists can contribute to the fos-
tering of  North-South inter-governmental cooperation,
with particular attention to people in low-income countries. 

To summarize these concepts, here we would like to
borrow a comment from an important personality of  our
time, Pope John Paul II, who although not a scientist, be-
lieved strongly in the value of  science. In his sermon given
in Rome in 1983 for the 350th anniversary of  the publica-
tion of  the works of  Galileo [1632], he said:

“Ladies and Gentlemen, you who have cultivated the
sciences have considerable power and responsibility that
might become crucial in the guiding of  the world of  to-
morrow… Your job is noble and huge. The world is watch-
ing and expecting from you a service that is worthy of  your
intellect and your ethical responsibilities”.
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ABSTRACT

I present here the reasons why I chose to pursue a University degree in
Earth sciences. Although this topic might at first seem unrelated to
geoethics, it is somehow connected to it. I will show how my decision
to study Earth sciences was influenced by geoethical considerations,
even though I did not consider them as such when I made my decision.
My choice is explained using four representative words: ‘wonder’,
‘environment’, ‘system’ and ‘Anthropocene’. The idea of  Anthropocene
is discussed in detail because of  its relevance to geoethics.

1. Introduction
The reasons that led me to choose a University de-

gree in Earth sciences can be briefly explained with four
representative words: ‘wonder’, ‘environment’, ‘system’
and ‘Anthropocene’. 

The first word is ‘wonder’. This is perhaps the most
common motivation among Earth sciences students, and it
is linked to the fascination that humans feel for natural phe-
nomena, such as volcanic eruptions, earthquakes, and other
representations of  the natural world, of  mountains or
oceans. In my personal experience, the Dolomites (Figure
1) were the place where this wonder first materialized. 

The second word is ‘environment’. This is a vague
word, often used to mean many different things. Initially, I
was interested in environmental issues in a very generic way,
and I read about climate change, air pollution, and natural
hazards. The more I read about the environment, the more
I realized that Earth sciences are the factor common to all
environmental problems. The word environment was fun-
damental in shaping my decision, because it focused my at-
tention on the Earth sciences as a way of  understanding
environmental problems.

The third word is ‘system’, and this mainly refers to the
general research method of  Earth sciences (i.e. from rock
to processes). Once I became interested in Earth sciences
and environmental problems, I started to find out more
about the activities and methods of  geoscientists. Above all,
the methods fascinated me, because geoscientists always
try to group observations together to provide a general,

comprehensive explanation of  natural phenomena. I started
to appreciate the skill that geoscientists have: starting from
simple analytical observations (e.g. looking at a rock spec-
imen), they can provide an explanation for the rock for-
mation and its geological history, and they can then
integrate various pieces of  evidence to construct a general
theory to explain the Earth as a system.

The fourth word, ‘Anthropocene’, deserves a slightly
longer explanation. 

2. The Anthropocene
The International Commission on Stratigraphy has

recently created a new working group whose task is to
solve a rather unusual problem: the stratigraphic signifi-
cance of  the Anthropocene [Zalasiewicz et al. 2008]. The
term ‘Anthropocene’ was first proposed in 2002 by the
chemist Paul Crutzen to describe a new geological epoch
denoted and characterized by human activity [Crutzen
2002]. The possibility of  a geological epoch, or even of
an era dominated by human activities, had already been
hypothesized in the late 19th century by Antonio Stop-
pani [1873], an Italian geologist, who defined an ‘Anthro-
pozoic Era’, which began when humans entered the
history of  the Earth for the first time. In Stoppani’s time
these ideas were criticized by the geological community
[Zalasiewicz et al. 2010], because it appeared nonsensical
to even compare human history to the limitlessness of
geological time. In recent years, the reality of  climate
change and of  the major changes that human activities
are imposing on our Planet has raised new interest in the
Anthropocene (Figure 2).

3. Geoethics and the implications of the Anthropocene
The increasing awareness and interest in the Anthro-

pocene in the geological community is only partly due to
the stratigraphic debate on where to place the Holocene–
Anthropocene boundary. Regardless of  the terminology
used, the concept of  the Anthropocene interests geolo-
gists, and the public in general, as a metaphor of  global en-
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vironmental change. It is a perfect metaphor to represent
the present time in which the history of  the planet and the
history of  humankind have become intertwined. Natural
processes and forces have always influenced human his-
tory to an extent, but the reverse had never taken place,
until now: human processes can now operate at the same
scale as natural processes. As Zalasiewicz et al. [2010] re-
marked, the fate of  one depends on the fate of  the other.

For centuries, geology was a science that was never
concerned with human activities; however, now, in the
Anthropocene, geologists are starting to recognize the im-
portance of  humankind as a primary geological factor. It
is now known that humans are changing the Earth climate
system. However, it is not just the climate system that is
being affected by human
activities: there are many
other changes induced by
human activities that are
happening on a global scale.
For instance, the changes in
the nitrogen cycle, or the
observed increases in the
rate of  extinction of  biolog-
ical species. Geology needs
to change to a science that
is capable of  modeling and
describing the interactions
between natural forces and
human drivers. The Anthropocene requires a change in
perspective, or what Kant would have called a “Coperni-
can Revolution”: anthropogenic drivers need to be con-
sidered as endogenous to the Earth system. 

In the Anthropocene,
scientists in general, and ge-
ologists in particular, will
need to study and under-
stand how the Earth system
functions, and also how
human activities fit into this
system. In this scenario,
geoethics will be an essen-
tial tool in the geologist’s
toolbox, aiding the inter-
pretation of  human activi-
ties, and also, and perhaps
more importantly, guiding
the geologists in the com-
munication of  their results
to the wider public in an ac-
cessible, yet scientific, way.

It is the very real exis-
tence of  the Anthropocene
problem that makes geoethics

relevant nowadays, because it is during the Anthropocene
that humans have for the first time become able to change
geological environments on a planetary scale. Bioethical
issues really became relevant with the advent of  techno-
logical advances that made humans capable of  consciously
changing the basic conditions of  biology. In the Anthro-
pocene the problem appears to be similar: technology has
put humankind in a position where it can consciously de-
termine the fate of  its environment and its components. If
it is ‘up to us’, then decisions on, for instance, carbon emis-
sions reduction or land use, which can have global effects,
need to be weighted up according to geoethical principles;
i.e. principles that consider the application of  new tech-
nologies and policies from a geological point of  view. 

In the Anthropocene
humankind is ‘in the dri-
ver’s seat’, able to intention-
ally and consciously change
the Earth climate and envi-
ronment. Some have sug-
gested taking this even
further, by developing a
new science, geoengineer-
ing (Figure 3), where the
overarching aim would be
the engineering of  the
components of  the Earth
system to reduce the green-

house effect. This type of  science and research cannot over-
look ethical considerations. Again, to force the comparison
with bioethics, it can be said that geoengineering is a cure,
a treatment for the sick planet, the Earth. As bioethics is
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Figure 1. Mount Antelao in the Dolomites, as seen from the town of  S. Vito di Cadore (from Wikipedia).
Bottom left: Figure 2. May 2011 cover of  The Economist, showing the increasing attention that the public is
paying to the Anthropocene. The involvement of  public opinion provides an important contribution to the
debate, although sometimes it can obscure or twist the scientific evidence. Bottom right: Figure 3. Front cover
of  the 2009 Royal Society Report on ‘Geoengineering the Climate’.
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concerned with the morality of  the technological innova-
tions applied to medical treatments, so geoethics is con-
cerned with the morality of  technologies, and more in
general, of  human activities that have a planetary impact.

4. Conclusions
My decision to study Earth sciences was influenced

by geoethics, although I did not consider my motivations
as geoethical at the time. These geoethical considerations
did not come from any ‘environmentalist’ ‘save-the-World’
commitment, but rather from a more realistic and selfish
view of  the world, that takes the management and protec-
tion of  the Earth as a commitment to protect and perpetu-
ate humanity. For any Earth scientists who want to think
about the ethical implications of  Earth sciences, it is perhaps
a useful and interesting exercise to go back to their early
years and reflect on the reasons that led them to choose
this area of  science. By doing so, many Earth scientists will
perhaps find that part of  their motivation was indeed
geoethical. Indeed, the discussion on geoethics needs to start
from the personal experience of  each geologist.
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ABSTRACT

We argue here that the introduction of  an ethical code of  conduct that
follows the example of  the Hippocratic Oath of  physicians will help
geologists to acquire binding awareness of  their professional and social
responsibilities. The ethical behavior and obligations of  modern
geologists involve, but are not limited to, the following issues: correct
land/environment use and management; respect of  truth and science;
and protection of  the Earth systems, on both the local and global scales,
and therefore, of  our well-being. We believe that for geoligists, the
explicit acceptance of  an ethical code will help to promote: (i) an
awareness of  their social role, expertise and sense of  belonging to a
professional community; (ii) an understanding of  the expectations of
citizens and society; and (iii) cultural growth, with better use of
research and implementation of  scientific and professional skills. All
this should enhance the public recognition of  the social mission of
geologists, which is essential for the well-being of  society. Therefore,
we suggest that like in the majority of  medical schools, ethical training
should be a part of  the university curriculum for students in geology.

1. The Hippocratic Oath
The ‘Hippocratic Oath’, through which young physi-

cians still today express their ethical responsibilities, repre-
sents the first written manifestation of  the value inherent
in the moral obligations that arise from the possession of
specific knowledge that has practical consequences. With
Hippocrates, medicine that had until then been hieratical
and theocratic, became rational. 

For a modern physician, this Oath goes beyond the
rules of  professional conduct that are based on the deon-
tological code, to exalt the moral obligation of  the absolute
availability to intervene in case of  necessity, and to legit-
imize the expectation of  those in need of  medical help.
The recurrent modernization of  the original text by med-
ical organizations of  different countries and the relevant

literature [e.g., Reiser 2003, Gruenbaum and Jotkowitz
2009] demonstrate the persistent importance attributed to
the voluntary recognition by young physicians of  the eth-
ical dimension of  their actions, also in relation to the ex-
pectations of  society at large.

2. Parallelism between ethical responsibilities of
physicians and geologists

The relations between physician, illness and the pa-
tient is guided splendidly in the Hippocratic Oath, to guar-
antee the patient as a person (Figure 1a). Until today, this
has represented the basis of  the medical profession. How-
ever, in recent times, this relationship has acquired more
complexity, as it is linked to its social dimension. In this
context, in the triangle of  the Hippocratic relations, as
physician – illness – patient, there needs to be added the
collectivity, and more in general, society (Figure 1b). While
maintaining the rights of  the patient as a person, more and
more it is the social dimension (and the cost/benefit ratio)
of  the illness that necessarily governs biomedical research,
the physician’s action and physician’s potential to operate.
The problem of  so-called ‘rare illnesses’ represents a clear
example here (with ethical obligation to treat, but very
high cost/benefit ratio for society). The social dimension
of  medicine represents a relatively recent acquisition. In
Italy, only during Napoleon’s period did the ‘district physi-
cian’ became a reality in all provinces, which heralded the
beginning of  generally available medical help in the form
of  a public service.

The truth is that ethics have a fundamental role in the
responsibilities of  geologists. The Earth is our unique
home: our well-being, and also our survival, depends on
its habitability and resources. Thus, the Earth systems
(geosphere, biosphere, hydrosphere, atmosphere) repre-
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sent the value of  the common weal. Furthermore, our
Planet is not an immobile body; it has its own life in con-
tinuous evolution, with processes that are often unavoid-
able and damaging for man. Adequate investigation and
timely transfer of  information would in most cases imply
lower levels of  risk to man arising from such processes. It
is also evident that modifications of  the Earth system
processes that are potentially damaging for humankind can
be, and are being, induced by man, through actions that
do not respect our Planet’s natural processes and equilib-
ria. The social role of  the responsibility and actions of  ge-
ologists is therefore extraordinarily important. Allman’s
activity involving land use, and more in general, the envi-
ronment, should be confronted with the historical per-
spectives of  geologists to long-term threats to our future.

Geologists have, therefore, relevant responsibilities to-
wards society, from which, in turn, the ethical importance
of  their actions is derived. A correct and scientifically
sound approach can mitigate, or at least help to avoid,
many of  the serious consequences that continuously arise
through the irresponsible use of  land by man. Even if  ge-
ologists have limited power to impose the correct choices
on decision makers, their ethical obligation is to propose
them and to report wrong actions and behavior.

Therefore, the parallelism between the Hippocratic
obligations of  a physician with respect to society and
those of  geologists is evident. By analogy, the Hippocratic
triangle of  physician – illness – patient/society corre-
sponds to the relations between geologists, ‘Earth’s illness’
and society (Figure 1c), where ‘Earth’s illness’ is repre-
sented by both natural processes that are actually or po-
tentially damaging for man and the similarly damaging

effects of  man’s impact on our Planet.
Unlike national and international health organiza-

tions, those of  the Earth sciences do not yet have a great
impact, or the ability to orient the actions of  governments.
It appears that only the U.S. Geological Survey (USGS),
which was established in 1879 in North America, has rel-
evant social and political influence.

The current relatively limited influence of  the Earth
sciences community on land management practices also re-
lates to the inadequate and volatile perception by public
opinion and politicians of  the extraordinary significance in
the medium-to-long term of  the human and economic
costs that can derive from the insufficient consideration
given to geological constraints. And yet, the 172,359 vic-
tims of  geo-hydrological disasters and earthquakes in Italy
in the last 100 years [Prestininzi 2011] represents a tragic re-
ality. Moreover, if  on the one hand the recurrence of  the
so-called natural catastrophes has not resulted in significant
behavioral changes in society, on the other hand, geologists
have not yet been able to force public opinion and political
decision makers to clearly distinguish between what is nat-
ural and inevitable (geologic events, the effects of  which
can be mitigated via prevention in many cases), from what
is not inevitable (abuse of  land and lack of  respect for geo-
logical processes), and is typically due to ignorance or an
overwhelming desire for short-term economic gain.

3. A(geo)ethical approach to the profession of geologist
The professional role of  geologists is already well

rooted in the framework of  intellectual professions. In
Italy, the practice of  geology is regulated by law and
through the Professional Association of  Geologists, with
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Figure 1. Factors affecting the Hippocratic triangle [inspired by Antoniou et al. 2010], in medicine (physician, illness, patient/society) and the
geological sciences (geoscientists, Planet ‘illness’ – hazards, human imprinting – and society). Bottom right: The early relationships according to
Hippocrates. Bottom left: In medicine today. Top: The geoscientists equivalent.
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its specific deontological code that was issued in 2006 and
amended in 2010. The code contains a clear and explicit
ethical reference to the public and the general interests of
the profession (Articles 1 and 36).

Indeed, in most cases, the professional activities of
geologists are linked to the general interests of  the terri-
tory involved as a system, considered in the medium-to-
long term rather than in the short term, and in the
framework of  the legislation in force. These interests
might include, for example: assessment of  sustainability
and of  long-term effects of  the removal of  river-bed ma-
terial; evaluation of  site suitability for storage of  contam-
inated material or of  radioactive waste; stabilization of  a
landslide through expensive structural measures or
through ‘natural’, and probably cost-effective, drainage
systems; land-use planning; and geological heritage and
landscape conservation. While conducting a cost-benefit
analysis of  any project involving our environment, it is of
prime ethical importance to evaluate if, and make sure
that, the benefits are significantly greater than the costs,
and not only in the short term, but also in the medium-to-
long term (Figure 2). The longer temporal framework
needs to be considered within the economic–patrimonial
logic [Roda 2011], thus leading to the maximum benefit
of  man’s activity at the lowest cost to the territory (eco-
nomic criterion); however, such benefit has to be secured
also for the future (patrimonial or hereditary criterion).
Therefore, geologists have a unique obligation to guide
actions aimed at the conservation of  the geosphere and
its ‘liveableness’ for future generations.

Moreover, the ethical value of  the expertise of  geolo-
gists has global implications, because it contributes to sus-
tainable management of  a very-high-population-density,
overly consumeristic, post-industrial world, in which the
disequilibrium between demand and offer is growing (e.g.
regarding food, energy, water, health), fueled by irrational
management and over-exploitation of  resources, and by the
enormous inequality in the global wealth distribution.

3.1. Ethical obligations
The importance of  promoting ethical behavior within

the geosciences community is well highlighted in the con-
clusions of  the final report of  the GSA (Geological Society
of  America) Presidential Conference [Horten 1997]: “Indi-
vidual integrity is not enough: to be truly ethical, one must
have personal integrity as well as on-going awareness and
insight into the ethical problems that exist throughout the
geoscience profession. In other words, geoscientists must
become alert to, and active in, the subject of  ethics in order
for the practice of  geology to be truly ethical”.

There are two main fields where the ethical impact
of  the behavior of  geologists is most dramatic:

(a) Direct actions, when a commissioned study reflects

the interests of  private or public customers, but also has
geoethical implications in terms of  the systemic interests
of  the territory involved and its dynamics, and in general
of  our Planet (often the short-term and long-term interests
of  the territory and of  its population do not coincide);

(b) Indirect actions, which are aimed at acquiring sci-
entific information that will be useful for public opinion
and decision makers, so that all of  the actions that involve
the equilibrium of  the territory and our Planet and its nat-
ural evolution follow geoethical principles.

In both cases, it is also the obligation of  geologists,
who have a unique and adequate culture and sensitivity,
to demonstrate the actual benefits (not necessarily in the
short term) of  the geoethically sound choice of  action,
which would be the most favorable for and consistent
with sustainable use of  the territory of  interest. This
might need to be confronted with the often relevant im-
mediate benefits of  less prudent choices of  action. It is
through this cost/benefit-based approach that it is possible
to achieve respect for the core ethical values and respon-
sible practices of  geology that are consistent with the pres-
ent and future well-being of  society.

In particular, the Hippocratic obligations of  modern
geologists would involve the following:

(a) Landmanagement/use and conflicting economic interests
The ethics of  sustainable land management must pre-

vail, regardless of  the type of  a commissioned project and
the short-term economic interests of  a client. This might
include, for example: exploitation of  groundwater or min-
eral resources; engineering construction; urban develop-
ment and territory management; landscape conservation;
assessment of  and protection from natural hazards; eval-
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Figure 2. Long-term cost-benefit ratio in the geoethical approach.



uation of  and protection from risks related to anthro-
pogenic impact; conservation and enhancement of  the
natural and geological heritage.

(b) To respect truth and science
The respect of  scientific truth and of  scientific con-

sensus based on updated evidence (including the recogni-
tion of  data uncertainty, or of  limited knowledge) and
rigorous adherence to scientific method is a must in the
professional activities of  geologists. They are also ethically
obliged to request a transparency policy in handling pre-
liminary results of  geological studies and in informing the
public of  actions that might be damaging for the territory;
this obligation is even more stringent in cases of  profes-
sional and scientific associations, which should therefore
also adopt their own ethical code.

(c) To favor the Earth, and therefore our well-being
Although this may appear as an obvious statement, fol-

lowing Hippocrates, the implication is that those equipped
with knowledge and specific expertise should act even out-
side of  their professional duties to protect the Earth sys-
tems, at both the local territory and global scales.

Although the following specific ‘obligations’ fit into
the above more general point (c), their dramatic urgency
justifies their separate treatment here:

(d) To promote awareness
of  every citizen’s responsibility for our World
There is urgency in the need to provide adequate

knowledge, so that people understand and respect the nat-
ural processes that control the life of  our Planet. This is
critical to orient well-informed choices that need to be
made at present and in the future by individuals, society
and politicians. The challenge of  effective information
transfer and adequate education of  new generations must
be won, and geologists have the ethical obligation to be at
the forefront here.

(e) To assure knowledge advance and life-long learning
This critical point is also present in the Hippocratic

Oath. The appreciation of  the expertise of  geologists by
the public represents the necessary condition to promote
both efficient scientific and professional action, as well
as the general recognition of  the role of  geologists. For
this reason, as for physicians, the education of  geologists
has to be for life. However, in addition, a high quality uni-
versity education has to be assured: university studies in
geology have to be recognized as one of  the most com-
plex and comprehensive educational efforts that require
the integration of  two areas of  expertise: the natural and
physical mathematical sciences. Furthermore, following

the example of  the majority of  medical schools, ethical
training should also be introduced into the university
curriculum.

3.2. The significance of  an ethical obligation
How can geologists, and especially the younger ones,

be best assisted in their acquisition of  a clear and binding
awareness of  their ethical responsibility in the geosciences?
Might the introduction of  an explicit act, which follows the
example of  the Hippocratic Oath of  medical doctors, make
sense here, and representan an efficient solution [Ellis and
Haff  2009]? How would young geologists react if  they were
asked to respond on a voluntary basis to an act that they
might consider as an anachronistic ritual or an imposition?

There are some strengths in the introduction and ac-
ceptance of  ethical rules, as this implies a commitment to
serve, using the expertise gained, for the well-being of  so-
ciety, which depends on land preservation and environ-
mental protection, as well as on due respect for geophysical
processes.

In the context of  a publicly growing demand for ethi-
cal behavior by those who, for whatever reason, have the
possibility to intervene within the public domain and to act
for the public weal, the explicit acceptance of  the ethical re-
sponsibility by geologists can have the following effects:

(a) Favoring explicit awareness of  the social role of  geolo-
gists, of  their expertise and contribution, to strengthen their
sense of  belonging

The majority of  the actions of  geologists involve the
public domain. In most cases important and perhaps dra-
matic decisions concerning geo-hazards are often more dif-
ficult to take because of  possible contrasting interests and
opinions; geologists have to act here as protagonists at the
forefront of  hazard research, analysis, and management.
Regarding the questions of  the global dimension (e.g.
water, mineral, soil and energy resources; sea-level changes
and climate variations; relations between technological so-
lutions and respect for natural processes; cost-benefit
analysis of  anthropogenic intervention; assessment and
mitigation of  natural risks), as well as those on the regional
scale (e.g. policy of  geo-hydrological risk management and
of  protection from earthquakes and volcanic eruptions;
land-use management), geologists have to have an essential
role in the debate and the information transfer. We expect
this will happen more often if  alongside the technical–sci-
entific dimension of  the input of  geologists, the public
weal clearly emerges as an underlying objective. Therefore,
geologists always need to act guided not only by their
knowledge, but also by their awareness of  the ethical im-
plications (they need to act following ‘science and con-
science’, exactly like physicians). Self-recognition of  their
role (and, consequently, recognition by others) represents
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an element of  self-enhancement for geologists, and a way
to increase their sense of  belonging to a part of  society that
is essential for its survival and well-being.

(b) Fostering the awareness of  geologists of  the expecta-
tions of  citizens and society

The significance of  the Hippocratic Oath de facto en-
tered the common feeling: citizens respect physicians and
recognize their special status. Something similar is slowly
starting to emerge for geologists, but their awareness of
the expectations of  public opinion has to go step by step
along with their self-awareness of  the geoethical dimen-
sion of  their role.

(c) Fostering general recognition of  the social mission of
geologists, essential for the public weal, and, consequently, of
their specific and unique role

The common feeling, at least in Italy, is that the com-
munity of  geologists does not yet have levels of  authority,
respect and expectation that are comparable to those of
some other professionals (e.g. physicians and engineers).
However, the growing impact of  ‘planetary issues’ on the
media and on public opinion (e.g. unsustainable exploita-
tion of  natural resources, climate variations, pollution) and
of  specific regional problems linked to seismic, volcanic and
geo-hydrological risks (especially in Italy, Japan, Taiwan,
and in many developing countries), as well as the incipient
awareness of  the inadequacy of  government interventions
that are insufficiently supported by scientific research and
by the knowledge of  geophysical processes, make the con-
scious acceptance of  responsibility by geoscientists en-
tirely appropriate, if  not necessary. Therefore, a public and
solemn commitment by those who are to become experts
in the management of  land and of  the problems of  the
Earth represents a useful instrument.

(d) Stimulation of  the cultural growth at the individual
and community levels, exploitation of  research, and implemen-
tation of  scientific and professional skills

The frantic acceleration in the increase of  knowledge,
which rapidly makes obsolete what we knew only a few
years earlier, represents a demanding reality of  our times.
Keeping our knowledge up to date and the continuous in-
crease in our know-how represent the necessary condi-
tions for the practice of  any profession today. However,
these efforts acquire moral significance when the well-
being of  the individual and of  society largely depend on
the quality of  the knowledge and skills of  a practitioner.
For geologists, excellent cultural and practical preparation
has to take on an ethical dimension, starting from their
university studies. Through their individual commitment,
young geologists can assume the need for cultural life-
long increase as an ethical duty.

4. Conclusions
The explicit and conscious assumption of  ethical obli-

gations for geologists appears opportune and useful with
the consideration of  the urgent need to enhance the devel-
opment of  the geoethical dimension in the relationships be-
tween man and the geosphere. It is suggested that this can
be facilitated by following the model of  the Hippocratic
Oath of  physicians. Clearly, the transition to an operational
application will need to be preceded by ample discussion
and the acceptance by national and international commu-
nities of  geoscientists and professionals.
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ABSTRACT

The greatest sensitivity and attention to the geoenvironmental
problematic underline the urgency to face some matters with new
awareness and responsibility, like the management of  the territory, the
exploitation of  the georesources, the energy problem, and the defense
against natural risks. The civil community asks for ready and exhaustive
answers. The technical-scientific competence of  the geologist, linked
with the shared deontological practice with respect to the normative in
force, can give trust back to the citizens, and support to the political
decisoris, the safety and the raising of  our professionalism. The Italian
territory is a great economic, social and cultural resource that must be
defended and valued through the contribution of  geologists. New
strategies, spheres of  action, and operational tools are needed. The
National Council of  Geologists in Italy is working in this direction.

1. Introduction
For some time, professionals, and also lecturers and

researchers, have been asked more and more insistently
to take up a social role to serve the community. 

Geologists have been credited with a social respon-
sibility aimed at “encouraging critical analysis of  natural
resources exploitation, promoting the value and the safe-
guarding of  the geosphere, communicating information
regarding natural hazards in a fair way, and engaging so-
ciety with the idea of  a shared geological heritage that can
contribute to the social construction of  knowledge”
[Geoethics Manifesto 2011].

The social construction of  knowledge is an impor-
tant challenge, and geologists have to make a contribu-
tion; however, this requires cultural and social renewal of
the Earth sciences and of  all of  its ‘souls’, who are per-
haps not always fully aware of  the significant social effects
of  their work. 

2. The role of professional associations
What is the role of  professional associations in the light

of  this hoped-for ethical renewal? Their role is certainly
strategic from several aspects: from the spreading of  knowl-
edge to all groups of  society, to scientific and technical train-

ing of  the members of  the associations, to prepare them for
the various requests coming from the community. However,
this is totally marginal for matters regarding the often out-
dated regulations of  professional associations, and their in-
stitutional roles. It clearly appears that there is the need to
reform the professional associations in Italy, possibly with
modern, incisive, coherent and shared law reform. 

According to their current structure, professional as-
sociations are based on two fundamental pillars: deontol-
ogy and the social role of  the profession. The concept of
deontology needs to be the focus of  the discussion, because
as explained later, it should be extended in the current codes
to include the foundational principles of  legality, which are
often omitted. Indeed, even after the Italian Government
reforms (called the Bersani reforms), the codes still refer to
the noble images of  ‘ethics’ and ‘decency’ of  the profession
as they are intended in the Italian Civil Code, but only in
considering their application to professional performance,
and not to the conduct of  the body’s members.

In this context, an active role that has yet to be ex-
plicitly indicated will also be played by actions against the
spread of  the criminal system. The dangers of  organized
crime have often been, and still are, a cause for concern to
professional associations, in terms of  the involvement of
some of  their members. For example, in recent times, cases
of  complicity between members of  professional associa-
tions and organized crime have been documented not only
in southern Italy, where organized crime has a major influ-
ence on public life, but also in Milan and Turin (in northern
Italy), where the mafia system is expanding dangerously.

As every social actor has the duty to take on an active
role against this phenomenon, professional associations
cannot shirk their responsibility. Cultural and anti-racket
associations, citizens, and others have started to put pres-
sure on the boards of  professional associations, which are
not always watchful on these issues, to push for greater
attention to be paid to the activities and to the conduct of
their members, especially, but not only, when their mem-
bers are under investigation. 
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It needs to be asked in the first place: “How did the
legislator want to make professional associations vouch
for the correct and proper work and conduct of  their
members?”

To answer questions on this point, some professional
associations have officially stated that “the body’s board
cannot take disciplinary measures on a member investi-
gated for a criminal offence; thus even regarding the mafia,
independent of  the final outcomes of  the criminal case,
because it is forbidden by legislation and by numerous
Court of  Cassation judgments”.

It is not quite like this, although it is evident that the
issue poses some serious interpretational problems. It is
then worthwhile to examine how the activities of  the as-
sociations are regulated, starting from the institutional law
(Italian Law, n. 112, dt 1963) of  the Ordine dei Geologi
(Italian Order of  Professional Geologists), which, being
more recent with respect to other professional associa-
tions, borrows some of  the principal regulatory aspects
from earlier institutional laws. 

Law Article 5, entitled Prerequisites to become a member,
states that to become a member of  a professional associa-
tion there is the need to be an Italian citizen with civil rights,
to have irreprehensible moral conduct, to be qualified to
carry out the profession, and to be resident in Italy. The leg-
islator thus emphasizes that irreprehensible moral conduct
is an essential pre-requisite to become a member of  this
professional association. Therefore, if  the member does not
maintain his or her moral conduct in the profession, the
professional association is entitled to take disciplinary meas-
ures, even resorting to expulsion from the association. 

This topic raises another issue regarding the link be-
tween judgements made by professional associations and of-
ficial court sentences. It is not clear whether the disciplinary
measures taken by a professional association in the case of
a severe criminal or administrative offence committed by
one of  its members are to be considered as a judgement de-
pendent on a possible parallel criminal trial, or as an au-
tonomous judgement regardless of  any court ruling. 

The ‘Execution Regulations’ for Law n. 112 dt 1963 are
not helpful in the answering of  this question. Law Article 6
states that the expulsion of  a chartered member can occur
if  the member renounces his or her membership, if  there is
an issue of  incompatibility, or if  the member does not meet
one of  the prerequisites of  Law Article 5 any longer, as ei-
ther the Italian citizenship or residence. Moral conduct is
effectively excluded from the possible reasons that can be
used to justify expulsion from a professional association. 

The difficulty encountered by professional associa-
tions in dealing with this issue is confirmed by Law article
14, related to the subsequent integrative regulations re-
garding the application of  Law n. 112 dt 1963, where it is
specified that “other than the cases of  expulsion from a

professional association provided for in the Criminal Code,
the expulsion from an association is approved if: (a) an ar-
rest warrant is issued for a member; (b) the member has
not paid the professional association dues… The expulsion
is legitimate if  the chartered member, with the final judge-
ment, has been condemned to incarceration for not less
than two years for a nonculpable offence… The expelled
member can ask for re-admission if: (a) he or she has been
rehabilitated according to the Criminal Code regulations;
(b) two years have elapsed since the date of  expulsion”. 

Thus, it is evident that although irreprehensible moral
conduct is expressed as a prerequisite for admission, it is
not considered in cases of  expulsion.

Piero Grasso, Director of  the Direzione Nazionale
Antimafia (National Anti-Mafia Office) of  Italy, has often
reminded professional associations of  their duty of  carry-
ing out their task as guarantors of  the professional con-
duct of  their members. He is effectively upholding the
principle of  social responsibility as it applies to profes-
sionals, a principle that is more relevant than the respon-
sibility of  the common citizen. 

Professionals often provide advice to mafiosi (mem-
bers of  the mafia), advising them on money laundering
and even on the subsequent management and investing
of  the laundered money. The problem of  professionals
who are found to be in collusion with organized crime has
not been addressed; indeed, many doctors, lawyers, engi-
neers, architects and geologists who have been put on trial
are still chartered members of  their respective professional
associations; sometimes also even if  they have been con-
demned for a criminal offence.

3. Conclusions 
How can we not respond to Piero Grasso’s appeal,

which is also an appeal by civil society to chartered pro-
fessionals?

Given the lack of  regulations and of  reforms, which
would allow professional associations to take measures
against their members without the fear of  being, para-
doxically, charged for not respecting regulations, the only
way forward is civil courage. This thus departs from the
limited view of  institutional regulations, and expands
upon the meaning of  guarantor by giving professional as-
sociations a function that the legislator has not clearly es-
tablished. By doing so, professional associations can fulfill
the social role to which they aspire, and they can also be
trusted more by civil society, which often sees professional
associations just as corporations. This problem is felt to
be a major issue, as shown, for instance, by the subscrip-
tion of  many professional association legality protocols,
or by the session dedicated to education and legality by
the Sicilian geologists at their last congress. 

The first example of  courage that I mentioned ear-
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lier comes from Sicily, from the Institution of  Engineers,
which expelled a chartered member because he acknowl-
edged that he had been paying protection money to a local
mafia gang to safeguard his activities. The decision of  the
Institution of  Engineers was based on the immorality of
the member’s conduct, and it set an unfortunately isolated
precedent, especially because the decision was taken unan-
imously by the Institution Board, even though the final
judgement, which condemned the engineer to 15 years of
incarceration, had yet to be proclaimed. The National
Council of  Engineers re-affirmed that disciplinary meas-
ures are autonomous and independent, and confirmed the
expulsion decided by the local council because of  the se-
rious deontological infringement.

If  on the one hand civil courage appears to be the
only way forward, on the other hand, there still remains a
call for reform of  chartered professions that will give a
guarantor role to professional associations by extending
the deontological precepts. In the meantime it will be
worth introducing stricter ethical rules in the deontolog-
ical codes that are going to be revisited due to the new
economic measures.

This is not an overwhelming task. We could start
from the Manifesto of  the Paolo Giaccone Professional Com-
mittee. Paolo Giaccone (Figure 1) was a doctor who was
killed in 1982 by the mafia just because he was honestly
fulfilling his duties, without giving way to requests from
the mafia. The Manifesto puts together a network of
hopeful and honest professionals from all around Italy,
who pledge “to work bearing in mind society’s interests
and the profession’s social role, and not to work against
society’s welfare or in a way deleterious to human safety,
freedom and dignity” (point 1 of  the Manifesto). With
their attestation and their personal commitment, these
professionals want to put forward a basic concept that is
the duty of  every citizen: to carry out one’s profession
with the constant inspiration of  achieving that social role
that serves the community and that gives one dignity, au-
thoritativeness and civil responsibility.
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ABSTRACT

This short article reflects my experience over many years in provision
of  the Geoethics symposium at Geoitalia 2011. I was pleased to be
invited to provide a brief  address at this meeting because it gave me
the opportunity to promote the 34th International Geological Congress
(IGC) that will to be held in Brisbane, Australia, on August 5-10, 2012,
and which will have a strong geoethics symposium. My succinct
remarks reflect my experience over many years in provision of  technical
information and advice in support of  Australian government decisions
and policies on mining, energy and groundwater – all of  which have
core geoscientific elements. Further, they reflect the situation in a new
world country with a strong economy dominated by mining, which
differs in many ways from the countries where the field of  geoethics
has been nurtured and grown. They also outline a dilemma relating to
mining in a developing country.

1. Introduction
This short article is based on the introductory remarks

I made in the Geoethics symposium at Geoitalia 2011. I was
pleased to be invited to provide a brief  address at this meet-
ing because it gave me the opportunity to promote the 34th
International Geological Congress (IGC) that will to be
held – in Brisbane, Australia, on 5-10 August 5-10, 2012 –
and which is towill have a strong geoethics symposium. 

However, I was also apprehensive, because I had had
very limited exposure to “geoethics” until 2010. When
considering the scope of  the scientific program for the
IGC, it became obvious that there were some very active
researchers and practitioners of  geoethics in parts of  Eu-
rope, and Russia, and in some developing countries. Pre-
viously, I was more familiar with terms such as “best
practice” and “a social licence to operate”, which I submit
encompass the essence of  geoethics.

This article reflects my experience in provision of
technical information and advice in support of  Australian
government decisions and policies on mining, energy and
groundwater, – all of  which have core geoscientific ele-
ments. Further, it reflects the situation in a new world
democracy with a healthy economy that is dominated by

mining. As the flattest, most arid, deeply weathered and
least-populated of  the inhabited continents, Australia dif-
fers in many ways from the countries where the field of
geoethics has been nurtured and grown, and from others
where its practice is particularly important. 

After outlining some of  the factors used in Australia
to balance economic with environmental and social ben-
efits, it this article considers a dilemma relating to mining
in a neighbouring developing country, and makes provides
some concluding remarks. 

2. The Australian situation
In Australia, the main industries which that have po-

tential for significant environmental and social impacts in-
clude mining, manufacturing, chemicals and agriculture.
The last few decades have seen a progressively increasing
focus on environmental and social responsibilities. The
framework for this is provided by the federal ‘Environment
and Biodiversity Protection Act’, and complementary state
and territory legislation. There are also guidelines for good
practices for many activities, that have often been devel-
oped by governments with constructive industry and com-
munity inputs, to increase the probability that they will
work in practice. 

Professional societies accredit geoscience professionals
and develop and disseminate codes of  ethics. Many indus-
tries and individual companies have also established codes
for ethical behaviour and sustainability policies. Achieving
a social licence to operate is a widely accepted principle.

Reporting is required for authorised and accidental
releases into the environment, and monitoring is under-
taken to give early warning of  any emerging problems. It
is common that governments and industry co-regulate ac-
tivities, and this generally works well, given the effective
checks and balances that are part of  the regulatory sys-
tem. Particularly in the case of  mining, rehabilitation
funds or bonds are commonly required during operations
to cover costs of  remedial works after closure.

The legislative framework and broadly transparent
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processes are important in reaching decisions on major
projects which that have to balance the various interests
and benefits. No system is perfect, but where things are not
working out as planned, review processes and public pres-
sure lead to improvements, or closure in extreme cases.
The ultimate responsibility to perform satisfactorily is with
the companies, and failure to do so can result in heavy fines
and even imprisonment of  responsible managers. 

3. An ethical dilemma
In contrast with to Australia’s stable setting, the is-

land nations to the northeast, north and northwest are
characterised by high rainfall and relief, high seismicity,
landslides and volcanic activity, which reflecting their near
near-equatorial latitudes and associations with active plate
margins. Such geological settings are highly prospective,
particularly for world-class copper and gold deposits. 

Mining activities in these environments can lead to
ethical dilemmas. I will illustrate this for a major multina-
tional company mining a large Cu-Au deposit in a devel-
oping country, the government of  which is part owner of
the mine. At the outset, a dam was built to contain tailings
on the mine lease. Given the extreme conditions in the re-
gion, it was not surprising that this dam soon collapsed.
Ever since, tailings have been washing down the river sys-
tem with government approval. In places, tailings have de-
posited in overbank areas, fishing has been affected, and
some communities have had to be re-located.

This attracted a lot of  attention from international
non-governmental organisations (NGOs), which have
been very vocal in trying to shut the mine, using elec-
tronic and other media to disseminate their fears of  major
permanent environmental destruction. At this stage, I sus-
pect that many of  you will be agreeing with the NGOs
and thinking of  what action you would take to help
achieve mine closure.

Where is the ethical dilemma? Government Ministers
ministers from the developing country have angrily de-
nounced the pressure to close the mining operations.
They have questioned the rights of  foreigners to protest
against the mine, stating that these people are not speak-
ing in the best interests of  the developing country, which
has received schools, hospitals, jobs and income from the
mine. They pointed out that scientists who have studied
the river system have concluded that the main impacts will
greatly diminish as it is all flushed out by floods after the
mining ceases, and that no significant environmental
changes have been detected in the marine zones beyond
the deposits at the river mouth. 

I will leave it to geoethical practitioners to consider
where the moral high ground is in such a situation, and
to ponder other situations where communities are bene-
fitting from better services and lifestyles in the short short-

to to-medium term through activities which that need to
be conducted ethically to sustain communities in the
longer term.

4. Concluding remarks
Many activities that are undertaken to meet societal

needs, or simply for financial gain, as well as natural disas-
ters, can have can impact on environments and communi-
ties. It is harder to hide and ignore damaging activities and
events now than in the past, because the internet and social
media are provideing powerful means for exposing these
and for exerting pressure on those causing the problems.
Governments have primary responsibility for putting into
place an effective framework of  measures to minimise
minimize the impacts within their jurisdictions.

In most developed countries, there are formal and in-
formal approaches designed to keep impacts within rea-
son. These vary from highly prescriptive – where a fixed
set of  practices or particular technologies are specified – to
outcomes outcomes-based regulation based on underpin-
ning principles. These approaches are generally effective,
although there will always be a the need for vigilance, to
avoid distortions and cutting corners for financial gain.

In those developing and centrally planned countries
where bad practices and corruption are widespread, sound
foundations for ethical behaviour depends primarily on
the appropriate legislation, good governance and a bal-
ance of  assistance and penalties. 

Geoethicists have particularly important roles to play
in promoting the responsible behaviours and practices that
are required for sustainable development. A measure of
their success will be increasing levels of  employment in gov-
ernments and companies, to help achieve these ends.
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ABSTRACT

Two famous quotes from ‘Mahatma Gandhi’, the Indian philosopher, are
helpful in describing the foundation of  geoethics: (a) “God has provided
enough resources for everyone’s need but not for everyone’s greed” and
(b) “Before starting a development project, first think about the effects
which the project would have on the poorest of  the poor people in the
Society”. Geoethics is relatively a new branch in geosciences. It lies at the
meeting point of  geosciences, sociology and philosophy. Much earlier in
the history of  sciences such as nuclear physics, biology or chemistry, ethical
principles attracted the attention of  social leaders and philosophers while
using laboratory research for field trials and applications on a large scale.
Using the research not for atomic bombs but for atomic energy and not for
chemical weapons but for chemical products and drugs was the priority
of  social leaders. In Italy, geoethics originated with philosophers and
later on got the support from geologist. In other countries geoscientists
working primarily in mining industry promoted geoethics for ensuring
socially responsible behavior on the part of  mining companies.

1. Introduction
Two famous quotations from Mahatma Gandhi, the

Indian philosopher, are helpful in providing the ‘Founda-
tion’ for geoethics since 1930s: “God has provided enough
resources for everyone’s need but not for everyone’s
greed”, and “Before starting a development project, first
think about the effects which the project would have on
the poorest of  the poor people in the society.” 

Geoethics is a relatively new branch of  the geo-
sciences. It lies at the meeting point of  geosciences, soci-
ology and philosophy. Much earlier in the history of
science, such as with nuclear physics, biology or chemistry,
ethical principles attracted the attention of  social leaders
and philosophers while using laboratory research for field
trials and applications on large scales. Using the research
not for atomic bombs but for atomic energy, and not for
chemical weapons but for chemical products and medi-
cines, was the priority of  philosophers and social leaders.

In Italy, in late 1960’s, Felice Ippolito, who was a geolo-

gist and engineer with philosophical inclinations, began to
reflect on the philosophical, sociological and historical as-
pects of  the geosciences, considering the ethical value of  ge-
ological knowledge, while using Nature or the natural
resources to meet the needs of  society [Ippolito 1968]. This
can be interpreted as the beginnings of  geoethics in Europe.
Ippolito developed philosophical topics related to the geo-
sciences, such as the relationships between man and Nature;
between the scientific community, Nature and society; and
the position of  geology between exact sciences like mathe-
matics, and natural sciences like biology. He had realized
that scientific research is not necessarily associated with eth-
ical values. However, the application of  such research must
ensure ethical considerations about the effects on society.
His reflections on the ethical and social implications of  the
geological activities showed for the first time the importance
of  the role played by geoscientists in promoting and ob-
serving geoethical principles and values.

In other countries, geoscientists who were working pri-
marily in the mining industry promoted geoethics to ensure
socially responsible behavior on the parts of  the mining
companies. Since 1996, regular symposia on geoethics have
been organized at the International Geological Congresses
(IGC), and more frequently at the regular meetings of  the
Pribram Mining Conferences (Czech Republic) due to ef-
forts of  Vaclav Nemec and Lidmila Nemcova. Over the last
three years, Silvia Peppoloni from the Instituto Nazionale di
Geofisica e Vulcanologia (INGV), Rome, has been organiz-
ing sessions on geoethics at the biennial GeoItalia confer-
ences, and recently she introduced a session on geoethics at
the European General Union, General Assembly 2012 [Eu-
ropean Geosciences Union General Assembly 2012]. 

2. The multidisciplinary nature of geoethics
As it is at the confluence of  three faculties, as men-

tioned above, geoethics has been defined in various ways,
depending on the background of  its proponents. Philoso-
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phers prefer the ‘precautionary principle’, which empha-
sizes the necessity of  putting restrictions on those engaged
in the application of  a new technology or a new activity
on a larger scale, without evaluating the long-term effects
of  such an application. The sociologists consider geoethics
from the point of  view of  the specific needs of  society, if
any, which can be fulfilled by the application of  a new
technology or a new activity on a larger scale. Geoscien-
tists employed in any new development at field level or in
the application of  any new technology view geoethics as
a set of  decisions to be made at field level, through which
the new development will be friendly to society and to the
environment, while being economically viable to the de-
veloper. Geoscientists engaged in teaching or in govern-
ment offices view geoethics as a way to guide such new
developments through directives and regulations and also
to educate society about the value of  natural resources
and their prudent use.

We thus have various stakeholders who are interested
in the theory and practice of  geoethics, including philoso-
phers, sociologists, geoscientists, environmentalists, teach-
ers, developers and businessmen promoting a new activity.
There are also the participants in the activity, the regula-
tors and policy makers in the government, and finally, the
civil society that is likely to be affected by the new activity.
Even in the absence of  any such new development for re-
source use, geoethical activities of  geoscientists would in-
clude: (a) ethical behavior of  geoscientists within their
own community; (b) efforts to educate civil society, and
especially the younger generation, regarding prudent and
eco-friendly use of  natural resources; (c) pursuit of  scien-
tific research and dissemination of  results which might be
of  interest or beneficial to civil society; (d) a role in edu-
cating the public about geohazards, like floods, landslides,
earthquakes, droughts, and volcanic activity, and in pro-
moting preparedness in society to face such hazards; (e)
an active role in predicting geohazards, whenever possi-
ble, and in post-hazard remediation; and (f ) contributions
to the decision-making processes at various levels, and es-
pecially in mining development, ground water use and
geohazards.

Regarding this last point, geoethical behavior expects
geoscientists to ensure that the process of  decision mak-
ing is transparent and involves all of  the stakeholders, and
that the decisions are eco-friendly and can be imple-
mented at the field level. 

3. Geoethics as applied to the mining industry
For many years, mining was considered as a nonsus-

tainable activity. This is because mining includes the phys-
ical removal of  a non-renewable resource from one site
for further processing and use. The resource itself  is thus
not sustainable. Sustainability of  mining is a relatively re-

cent concept, which embodies geoethical behavior to-
wards the society close to the mining area. 

The society close to mines is considered to have sev-
eral types or aspects of  ‘capital’, such as natural resources
capital, educated people or human resources capital, in-
frastructure, employment opportunities, health services,
productive farms, a clean environment, and social institu-
tions. All these are what we can call the ‘social capital’,
which contributes to a stable social order and community
well-being [Rajaram et al. 2011]. Due to mining activities
in its neighborhood, the natural resources capital is per-
manently lost, with possible partial loss in other aspects
of  capital, like a clean environment. Sustainable mining
incorporates compensation for the society towards these
losses by increasing several other capital assets mentioned
above. During the operation of  mining, various aspects of
the capital of  the society can be enhanced by the mine de-
velopers, like education for children, job opportunities for
elders, health services at a company hospital, and the in-
frastructure for an electricity supply, roads and markets.
These would continue during the several years or decades
of  the mining operation. 

However, even after active mining stops, sustainabil-
ity for the society can be achieved by effective rehabilita-
tion processes. Some of  the cement companies in India
have taken up such rehabilitation processes by using old
mine pits for creating large water storage to promote fish-
eries, forestry, and irrigation for agriculture. The ‘self-help
groups for village women’ that were created during active
mining continue to work as ‘value addition’ to agricultural
produce or production of  handicrafts in the rehabilitation
phase. In large cement factories, active mining goes on in
new sectors, while rehabilitation takes place in old, used-
up sectors. Geoscientists have an important role in this re-
habilitation.

One of  the coastal cement factories in India used a
farmer friendly approach in ground water use. The farm-
ers in the surrounding villages were worried that the fac-
tory would pump a lot of  ground water from its mining
lease areas at high levels, for the construction and opera-
tion of  the factory, thereby promoting sea-water intrusion
into irrigation wells of  the farmers located at the lower
levels closer to the sea. The factory authorities declared
that they would not pump any ground water from the
mining area. The factory entered into an agreement with
the farmers that the farmers should supply water to the
factory from their wells rather than using it for irrigation
and the factory would pay them in cash on a daily basis,
which would be much more than what they could earn
from the irrigated crops. After the factory started work-
ing at full capacity, it used hot gases in the chimney for sea
water desalination for industrial use. The factory also pro-
moted ground water recharge by using the lowest levels
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of  the mine pits as ground-water recharge ponds during
the monsoon rainy season. This increased the water avail-
ability in the wells of  the farmers, and also checked the
intrusion of  saline water in the aquifer.

4. Geoethics in ground-water use
In India, and also in several other low-income coun-

tries, the ownership of  ground water lies with the land
owner. Therefore, the farmers have a strong sense of  own-
ership of  whatever ground water there is within their
farms. Suppose a farmer has a good well on his farm.
Then his neighbor also digs or drills a well on his own
farm, not far from this good well, with the result that the
yield of  the good well is considerably reduced. Here, there
is no court case, law suit or ethical considerations. Each
farmer knows that it is perfectly legal to dig or drill a new
well on their tiny farmland, irrespective of  any consider-
ation of  the effects that the new well might have on the
yields of  existing wells in the vicinity. 

In a mini-watershed of  about 100 Ha, suppose a farmer
has a 1 Ha farm in which he is lucky to have a very good
well, so that he can pump out large quantity of  ground
water and irrigate his whole farm of  1 Ha with ‘high water
demand’ crops, like banana or sugarcane. In the view of
geoethics, the farmer’s equitable right to the ground water
resources of  the mini-watershed is just 1%, according to the
area of  his farm. However, just because he is lucky, how
much of  the share of  ground water in the watershed can he
rightfully pump from his well? Five percent? Ten percent?
This is a very difficult question to answer at the village level.
If  the farmer is not ready to reduce his pumping, the geoeth-
ical behavior on his part will be to make provision for in-
creasing the ground water recharge during the monsoon
rainy season. This could be done by collecting the runoff
water in a farm pond, allowing it to settle and then filter-
ing and putting it into the good well. 

Moving further from the scale of  a farm to the scale
of  a watershed, we find that in many watersheds the
pumping of  ground water has increased considerably in
the past 30 years, and the water table has become de-
pleted. Increasing the recharging of  the ground water has
been traditionally considered as the responsibility of  the
government. Only recently have some of  the village
councils taken a lead in increasing the recharging by con-
vincing the farmers that ethically it is their duty to
recharge the aquifer because they have depleted it through
excessive pumping.

Pollution of  ground water by industries is another
issue in which there is a need to stress the principle of  ‘the
polluter must pay’ upon the industries. However, the best
practice is to prevent the pollution from occurring in the
first place, rather than trying any remediation of  a pol-
luted aquifer.

5. Conclusions
Although it is a relatively new branch in the Faculty

of  Geosciences, Geoethics is gradually assuming impor-
tance because observing ethical behavior while develop-
ing geo-resources or while dealing with geohazards, has
become an urgent need of  the society. Geoscientists have
a duty to educate society on prudent and eco-friendly use
of  these resources, and also to increase the preparedness
of  society in dealing with geohazards. The success of  the
session on geoethics at the GeoItalia conference in 2011
in Turin [GeoItalia 2011] was a good indication that Italian
geoscientists are increasingly becoming aware of  this duty,
and are poised to take a leading position on the global
stage. As a low-income country, some of  the nongovern-
mental organizations and business houses in India are also
taking an active interest in this field.
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ABSTRACT

In any profession, a basic set of  moral values needs to be followed to
comply with what we call ethics. Geoscientists have significant roles to
play, more particularly in the field of  geohazards, to appraise society
about the possibilities of  natural hazards such as landslides, avalanches,
floods, volcanoes, and earthquakes. Geoscientists cannot only assess
these hazards, but they can also estimate the potential consequences if
these hazards occur in a given place and at a given time. However,
sometimes it has been found that the credibility of  geoscientists among
society and government is lost, due to some unethical practices for short-
term gain, or due to incorrect understanding of  geological phenomena.
Some of  the hazards that cannot be predicted with the existing
capabilities have been forecast by some pseudo-geoscientists, to draw
social/media attention, thereby bringing the reputation of  the profession
into disrepute. There is the need to be fair enough to accept the limitations
of  our profession in providing information about natural hazards that
are not yet fully understood by the professionals themselves. More
specifically, the predictions related to earthquakes have drawn the
attention of  society as well as media in the developing countries where the
‘common’ people have different perceptions. Most often, popular myths
take over scientific facts among the public, and this can lead to rumors
about natural hazards. This article will mention some cases of  rumors
about natural disasters, and particularly earthquakes, and the response
of  society, media and government. It emphasizes the role of  geoscientists
as the ethical responsibility to inform the public about the actual
situations and the geohazards, to avoid panic caused by rumors from non-
specialists or hyperactive pseudo experts. This article indicates the recent
rumors about a lake outburst, flash floods, and volcanic activities after a
moderate earthquake (M 6.9, September 18, 2011) in the Sikkim State of
India, and considers the actions taken by the geoscientific community to
correctly inform people about the real situation.

1. Introduction
Professional culture and ethics are very important is-

sues for credibility, sustenance and development of  any
subject, particularly those related to societal, humanitar-
ian and environmental aspects. Geosciences have con-
tributed a lot to our understanding of  the Earth and how
to use it as a resource for human development. The ap-

plied branches of  geosciences, including for example min-
ing geology, engineering geology, hydrogeology, environ-
mental geology and economic geology, use geoscientific
knowledge and information for the exploration and ex-
ploitation of  the natural resources of  the Earth, as well
for the reduction and management of  geo-risks. This ar-
ticle mainly discusses the issues related to geoscientific cul-
ture and ethics in disaster management, with some case
examples from landslides, debris flows, flash floods and
earthquakes in different parts of  India.

2. Case studies on earthquake disasters
An earthquake of  magnitude 6.9 struck the Sikkim

State in the northeastern part of  India at about 18:10 hours
on September 18, 2011, with the epicentre near the Indo-
Nepal border [Report on Sikkim Earthquake 2011]. The
author had the opportunity to visit the affected area soon
after the earthquake, for monitoring of  the response and to
carry out a quick reconnaissance of  the damage/losses
through a field survey. The earthquake had caused the
death of  about 55 people and the economic loss of  ap-
proximately 200 million USD (Figure 1). During the sur-
vey, the author received information from the media and
administrators in the affected area about some reports of
lake outburst floods in the higher reaches of  Sikkim State
that were yet not accessible. The reports also indicated
that some people were also suspicious about volcanic ac-
tivities in the area after the earthquake. These reports cre-
ated great panic among the public, as well as the State
administration. The author gathered the necessary infor-
mation about the geology and geomorphology of  the
area, and confirmed that these reports were just rumors.
This professional geoscientific information helped to build
confidence among the State administrations and to dispel
rumors about the phenomenon. The author participated
in the meetings of  non-governmental organizations (Fig-
ure 2), media and government officials at the emergency
operation center of  the State (Figure 3), to inform all con-
cerned about the real situation in the field based on geo-
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scientific knowledge of  the area. Thereafter, the response
teams for post-earthquake activities planned their opera-
tions appropriately in the affected areas. 

Geologists have had important roles in society by
identifying earthquake prone areas through correct map-
ping and by assessing the possibilities of  major earthquakes
based on geo-tectonic and seismological studies. However,
the views of  geoscientists were shattered when an earth-
quake of  magnitude >6 occurred at Latur in Maharashtra,
India, in 1993. The area had been declared a low seismic

activity zone, as it formed a part of
peninsular India that was considered
to be relatively stable in geological
terms, in comparison to other areas.
The credibility of  the seismic zona-
tion map as well as the geoscientific
views about spatial prediction of
earthquakes was challenged by the
Latur earthquake, and later led to the
revision of  the seismic zonation of
map of  India. The five seismic zones
in the India map have been reduced
to four seismic zones, by merging
zones I and II into one category and
delineating the boundaries again
(Figure 4). However, the author’s
personal opinion related to geoscien-
tific culture and ethics for disaster
management is not very encourag-
ing as he finds a gap in field mapping

of  the related features for seismic zonation and inadequate
seismic instrumentation. Therefore, to build greater con-
fidence among society regarding geoscientific practices, we
must make our claims about earthquakes on the basis of
systematic field mapping and instrumental records.

However, it would be worthwhile to mention here
that there have been some instances where some geosci-
entists have made wrong predictions about earthquakes
and have communicated the same to the public through
the mass media, which has resulted in panic and chaos.
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Clockwise from top left: Figure 1. Earthquake damaged buildings being demolished
for reconstruction. Figure 2. Meeting with NGOs to define the true situation in the
field, and to dispel rumours based on geoscientific knowledge. Figure 3. Meeting with
government officials at the State Emergency Operation Centre, to reveal the true situation
in the field, and to dispel rumours based on geoscientific knowledge. Figure 4. Macro-
seismic zonation map of  India, with Sikkim falling in Zone IV (high risk with potential
for MSK intensity as high as VIII).
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Later, these scientists even had to face the fury of  the peo-
ple and other members of  the geoscientific community.
One of  these examples can be cited from Arunachal
Pradesh in northeastern India, where a scientist predicted
the occurrence of  a major earthquake during a specific pe-
riod, although nothing happened. The tribal people of  the
area were unhappy over such an incredible warning, and
threatened the scientist not to repeat these kinds of  false
warnings among the public.

3. Case studies on debris flows and landslides
Leh town in Jammu and Kashmir State in the north-

west part of  India was severely affected by cloud-burst-in-
duced debris flows in August 2010 [Ghosh and Parkash
2010]. The debris flows led to the loss of  more than 140
people and an economic loss of  more than 150 million
USD, due to damage to buildings and infrastructure (Fig-
ure 5). The author visited the affected area soon after the
disaster and interacted with the local community as well
as the administration. Leh town is part of  a high altitude
desert area with a low rainfall (less than 100 mm per

annum), although during August 2010, the area was sud-
denly hit by 200 mm to 250 mm, leading to huge debris
flows in the area. The area was recently afforested by ef-
forts of  the community, the local administration and en-
vironmentalists, which had changed the land scenario
from barren lands to green lands. The heavy precipitation
during August 2010 was considered to be due to the af-
forestation of  the lands, which resulted in micro-climatic

ETHICS IN DISASTER MANAGEMENT

Figure 5 (top right). Flash floods and debris flow at Leh submerged and damaged buildings and infrastructure after heavy precipitation during
August 2010. Figure 6 (bottom). Impact of  debris flow and response of  victims in Leh during the August 2010 tragedy.



changes. So, a negative opinion about the afforestation
program arose among the public. The author made de-
tailed observations in the area and found that although
changes in precipitation amounts were possibly due to
micro-climatic changes, the damage/losses due to rain-in-
duced debris flows were mainly caused by the large num-
bers of  trees planted along the banks of  the rivers and of
their tributaries. During the initial phase of  their lives, the
plants got water easily from the channels. However, dur-
ing the heavy precipitation, they were uprooted and
blocked the channel and the debris flow, thereby creating
a temporary natural dam. These dams burst and brought
huge amounts of  debris on the downstream sides, caus-
ing loss of  human lives and property (Figure 6). Due to
the afforestation programme, the greenery of  the area
was a good positive step towards environmental regener-
ation of  the area, although the plantations were not set
up correctly along the banks of  the rivers.

In September 2003, the author came across another
landslide in the Varunawat hills in the Uttarkashi town of
Uttarakhand State in northern India [Parkash 2003]. The
landslide took place when a large chunk of  mountain
moved downhill and engulfed three four-storey hotels
along the national highways, as well as damaging roads
and other infrastructure (Figures 7 and 8). The author
heard a rumor from local officials that the landslide was
triggered by an explosion of  gas inside the rock, or some
volcanic activity. These myths override people’s senti-
ments or minds, and gain ground if  not properly dealt
with by the geoscientific community. It was chance that
the author had studied this area for landslide problems ear-
lier and had identified this particular site as a potential
landslide area based on the terrain characteristics. He in-
formed the public and the local administration that the in-
formation about the underground gas explosion or
volcanic activity was not true, as the local geology and
geo-tectonic activities did not favour the occurrence of
these phenomena. Rather, it was a case of  a landslide and

rockfall, as lots of  dust had been generated following the
attrition of  rock materials. The dust went into the air due
to the light weight and size of  the small particles. Ade-
quate information based on geoscientific data, maps and
information helped the community to judge the phe-
nomena correctly, and to take appropriate and timely ini-
tiatives. The other major issue found in ethical practices
related to geohazards was the gap in communicating rel-
evant information and reports to the authorities con-
cerned by the geoscientists, as well as getting them to
understand the phenomena. The area was surveyed by the
Geological Survey of  India, and a report about the possi-
bility of  landslides was given to the administration prior to
its occurrence. This was why people were evacuated and
lives were saved. However, it did not help the administra-
tion to understand the phenomenon well. The author
used his reports of  previous studies in the area, and made
the factual situation at the site clear. The author was also
contacted by the media , and the correct information was
shared with the public through print and electronic media.

4. Conclusions
It can be concluded from the above case studies and

discussion that the geoscientific community have a very im-
portant role to play in the field of  geohazards risk manage-
ment; however, it requires hard work, sincerity and honesty
for ethical practices, and to maintain the credibility of  this
profession among the ‘masses’. There might be some cases
where accurate knowledge or information is not available
to geoscientists due to indeterminacy or uncertainties in
the nature of  a geohazard, so we should then be cautious to
provide our input within the given limitations.

The strength of  a geoscientist lies in the correct un-
derstanding of  the Earth’s environment and processes, in-
cluding the role of  humans in causing and controlling
adverse consequences of  geohazardous events, like earth-
quakes, landslides, volcanic activity, and tsunamis. It would
be good if  the appropriate standards of  practices in geo-
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Figure 7 (left). The three four-storey hotels in the Varunawat hills in Uttarkashi Town on September 25, 2003, just the day before these buildings
got buried under the landslide debris. Figure 8 (right). View of  the landslide after the burial of  the hotels, with people watching in panic.
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sciences can be followed, to achieve credible and reliable
results with more accurate information. The knowledge
and information thus generated should be well validated
through field checks and discussions among the geoscien-
tific community, before they are shared with others.

Geoscientists should gear themselves up for a better
understanding of  the geohazards and for disaster-risk
management. Critical assessments and evaluations should
be done in the positive as well as negative roles played by
geoscientists in disaster management, to improve our
practices and eliminate our shortcomings.
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ABSTRACT

A geologist at the beginning of  his career in the early 1960’s was a teacher
of  mineralogy and geology at the Agordo “Follador” Mining Institute in
the Dolomites area. It was 50 years ago now when he observed the
building of  the Vaiont dam, and here he tells us of  the night of  October
9, 1963, when he rushed to the Piave Valley together with the first-aid
teams, to confront the remains of  Longarone. Did the dam collapse?
Everybody thinks so, but the moon was not shining enough to allow an
understanding of  what had happened. It was only the first faint light of
dawn that revealed that the dam was still standing: it was only edged by
the water, from the shaping of  the tremendous wave that was raised by
the Mount Toc landslide when it entered the basin at 100 km/h. The dam
edge contributed to the projection of  the wave onto the opposite slopes,
where once the water mass was released from the narrow Vaiont canyon,
it raised solidly into the air, grazing the Casso village and precipitated as
a massive block on the Longarone area. Everybody looked upwards with
hate and despair, at the residual water streamlets that were overflowing
along the concrete wall of  the dam. Over the white bare esplanade people
appeared extremely small. Pitiful people, gathered around the bodies
wrenched from the devastated houses, denuded and buried in the mud.

1. Introduction
As we approach 50 years after the disaster of  Vaiont,

the scientific community has never stopped the thorough
study of  the combined causes and the final mechanisms of
the terrible landslide of  October 9, 1963, that brought death
and destruction to the villages of Longarone, Erto and Casso,
and that ruined a community of  over 2,000 inhabitants.

The scientists who carried out the most serious stud-
ies after that tragedy to provide the most suitable means
to prevent such disasters in populated areas could not ex-
press emotion when they had to evaluate methods and to
design schemes for future public works in front of  the el-
ements of  Nature.

By reporting this personal testimony of  that night in
Longarone, the emotion of  the Author is intended to re-
mind us of  the necessary link between the respect for
human conditions and scientific knowledge, like a request
to keep them improving.

2. The testimony of  geologist Valerio Spagna, who
rushed to the disaster site

That quiet evening, while waiting for our child to go
to sleep, was the beginning of  the most dramatic night
that I have ever lived [Valerio Spagna 2010]. Suddenly, at a
quarter to eleven, the electricity cut out for a few minutes.
Then the silence was broken by the shrilling of  the sirens
of  the firemen. I got up and followed my instinct towards
something I did not know, but that was certainly serious.
I got into my car, still dressed in the greyish suit and tie I
used to wear for teaching at the school. I greeted Leda,
who was also wondering about the situation, and worry-
ing for the baby’s sleep. Among the few cars on the “Agor-
dina” national road, I heard voices talking about a dam
that had collapsed. I followed them along the valley of  the
Cordevole river.

I then drove through Belluno, and arrived at the
Ponte in the Alps, as if  attracted by a strong magnet. The
road was blocked by the police: nobody could have access
to the Piave valley. By now it was clear that the Vaiont dam
had collapsed and had flooded the whole valley.

I wanted to reach the dam, which I knew well because
I had seen it growing from the foundations to the crest at
262 m above the valley floor. I drove back to Agordo, and
from there I took the road leading to the Passo Duran, up
to 1,600 m, and down into the Zoldo valley.

Now alone as I was driving down towards the Piave
valley in front of  Longarone, I felt surrounded by a tragic
atmosphere and my head was aching. I then heard voices
coming from the Longarone houses set above. Along the
roadside, men were looking down into the valley. I parked
the car and joined them.

They were reviewing the familiar houses, but only by
remembering their places according to their owners’
names; a painful list. “The Julia workshop?” “Nija, nija!”
answered a choir. “Where Nani lived?” “Nija, nija!” “The
postman’s house?” “Nija, nija!” The afflicted litany went
on. My throat was tightened by those “Nothing, nothing!”

At one o’clock, a row of  miners’ lamps appeared, held
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by the Alpinists, carrying on their shoulders a coil of  rope.
Without a word they walked past, bound together by a
long cord, the noise of  their boots on the detritus spread on
the path rose up on the background of  screams and cries.

At that stage, we all looked in the direction of  the
dam with a mixture of  fear and hate. On this mild autumn
night, the sky behind the Vaiont valley section was bright-
ened by the moonshine, showing a ‘V’ profile so deep that
it suggested that the dam was no longer there. When the
moon outlined Mount Toc, we
realized that what we thought
was a piece of  sky was nothing
else than the bright reflection
of  the water, still overflowing
the basin.

Only with the first light
of  dawn did we see clearly
the gray dome of  the concrete
dam wall, with the residual fall
of  water. The bottom of  the
Piave Valley appeared now like
a white desert plain, without
any houses, completely bare,
as well as the hill where the
village of  Pirago once stood,
recognizable now only by the
bell tower of  the hamlet that
had miraculously escaped the
wave that had swept every-
thing around.

Gray bodies, completely
undressed by the raging waters, with the hands of  com-
passionate women trying to put together the dislocated
limbs. An atmosphere of  total defeat, and a sense of  use-
lessness on behalf  of  the rescuers, who could do nothing

but make helpless movements, holding their heads be-
tween their hands. Everywhere a sea of  mud. The stones
embedded in the mud made it look like a lava flow. From
that loose surface emerged only entire bodies, of  both
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Figure 1. Satellite image of  the Vaiont Valley, and the tributary torrent
of  the Piave River Basin.

Figure 3. The present rock mass landslide.

Figure 2. The wall of  the arch-dam rising to 262 m from the bottom of
the Vaiont canyon valley.
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adults and children, naked, or with their
clothes covered in the mud. 

The large plain through which Lon-
garone had expanded appeared like a
huge desert, a hallucinatory landscape
unknown for the bottom of  an Alpine
valley. The human forms moving with-
out knowing where to go, and the men
carrying out the rescue, helpless, and ap-
pearing very small.

A last distressed look from Pirago to
the valley. My car was parked by a truck
with drop sides that was being loaded
with the bodies as they were progres-
sively extracted from the mud. I took the
Passo Duran road, and went straight to
the school without changing my clothes.

The radio gave the news of  the dis-
aster. The principal of  the school had
gathered the students and teachers in
the square in front of  the Institute. I felt
his words inappropriate and out of  the
place, because he was not conscious of
the extent of  the catastrophe. I was hor-
rified when he considered the human
cost, as happens in the mines, as the
usual tribute to the development of  the
human condition (!).

I closed my eyes and saw the human
condition in the expanse of  mud in Lon-
garone that I had just left, and as soon as
I opened my eyes again I saw the stu-
dents of  the Third class gathered around
the reddish hair of  Dal Molin, whose face
was convulsed. His eyes were swollen,
but they did not cry: his family had dis-
appeared entirely.

In the following days, other victims
were found in the Piave valley, and even further downstream
near Feltre. On a bend in the river near Santa Giustina Bel-
lunese, the rescuers found a body imprisoned in a tangle of
branches two meters above the river bank. This shows how
high the wave had been when it was reversed by Vaiont
Lake, and how powerful its destructive capacity had been,
with such effects nearly 30 miles downstream.

For several weeks the pages of  the newspapers were
overflowing with the event. In the months before the
Vaiont landslide, there had been continuous and suspi-
cious movements, but public opinion had not be informed
because a very important financial operation was on the
way to being settled: the sale of  the private hydroelectric
power plants to ENEL, the new Agency created to na-
tionalize the electricity throughout Italy. The plan of  the

Digoman arch dam on the Cordevole River that would
have formed a new lake upstream of  the Alleghe village
was abandoned. Even today, in front of  the village of
Laste, there are still some concrete blocks on the left
shoulder, as a warning to the Italian dam builders to stifle
their pride. In those years, the Kariba Dam on the
Zambesi river was considered an emblem of  Italian engi-
neering throughout the world.

As a countrepoint, the famous writer Dino Buzzati, a
lover of  the Dolomites, wrote a heartfelt article in the
“Corriere della Sera”, the main national newspaper [Buz-
zati 1963]. He concluded his article about Cruel Nature
with that cry: “The mount that broke and spread death is
one of  my life mounts, the profile of  which is engraved in
my mind and will stay there forever. The reason why the

FIFTY YEARS AGO: THE VAIONT NIGHT

Figure 4. The Maè Torrent at the bottom of  the Piave valley, south of  Longarone village.

Figure 5. The first dawn light on the Pirago bell tower, the only building in Longarone
miraculously left standing.



writer has a dry throat and cannot find the right words.
The words of  disbelief, dismay, anger, crying, mourning,
remain inside him, with their cruel weight”.

He did not want then to see that it was human cru-
elty, ignorance, and limits that had let loose this Nature!

“Keeping a diary and writing in his late years one’s
memoires should be a duty assigned by the state; the ma-
terials stored after three or four generations would have a
priceless value: many historical and psychological prob-
lems that beset humanity would be solved”. 

(Translation from Giuseppe Tomasi di Lampedusa,
Racconti, 1961).

3. Conclusions
The geological and geotechnical model that the enor-

mity of  this Vaiont event revealed to scientists enlarged
the field of  scientific knowledge of  the dimensions and
mode of  evolution of  slope dynamics, and this is now in-
tegrated into the most advanced theories of  landslide clas-
sification. However, such major environment disasters
make us always more aware that knowledge must precede
facts, and even in front of  the most painful events, human
participation, consciousness and professional ethics must
be the fundamental attitude of  the geologist in providing
contributions to basic scientific and technical knowledge
in the design of  large public works.

Since that tragic day, now 50 years ago, many other
disasters have occurred across our rugged territory. Cer-
tainly not all of  the disasters might have been predicted,
but most of  them have recurred cyclically and continu-
ously, and not only in relation to large civil constructions.
Instead, we have found ourselves in circumstances in which
even small constructions have challenged “the limits of  the
safe territory”, because they have been built around sensi-
tive natural elements, such as river banks, slopes, mines,
large slopes of  roads and railway infrastructure, mostly by
following imprudent directives in the planning. Very often
this was done with the endorsement of  valuable profes-
sional expertise, but without proper geological-hydraulic
or geological-technical evaluation, both in the general
framework in which such interventions have fallen, and
also in the details of  their implementation.

The memory brings us back to a ruthless and rhyth-
mic list, from northern to southern Italy: 1966: the flood
of  Florence, the flood of  the Belluno area, the breaking
of  the murazzi, the walls placed in defense of  the Lagoon
of  Venice; 1968: the flood of  Strona Valley and Biella,
Piedmont; 1970: the event of  Genoa and the Bisagno
stream; 1977: the floods of  Canavese and Val d’Ossola,
Piedmont; 1978: the rail disaster of  the train “Freccia della
Laguna” between Bologna and Florence; 1982: the “Bar-
ducci” landslide in Ancona; 1985: the landslide of  the land-

fill mining of  Stava, with 290 victims in Tesero, in
Trentino; 1987: the Val Pola landslide, in Valtellina, Lom-
bardy; 1994: the flood in Val Tanaro, Piedmont; 1998: the
landslides in the Sarno Valley, Campania; 2000: the flood
in the tourist village of  Soverato, Calabria; 2009: the land-
slide of  “Cancia” in Borca di Cadore, Veneto;… and this
list is certainly incomplete.

Certainly the situation has improved, both with the
more effective instruments of  control and the quality of
prevention studies. As an example: there is now the obli-
gation to draw up a detailed map of  the “suitability of  the
territory” for the planning instruments required, such as
in the Veneto Region for municipal projects. 

However, disasters continue to follow one after an-
other, relentlessly (2009: the Giampilieri event in Messina;
2011: the disasters of  Cinque Terre and Lunigiana; and al-
ways more…). All of  the events have also worsened in re-
cent decades, because of  the buildings that were constructed
along the rivers and streams. This situation imposes a duty
to do more; not only a duty in the technical sense for de-
signers and planners, but also a duty for all citizens and
administrators, who are often slow to recognize their in-
dispensable role of  participation and control.

The birth of  a new ethical awareness in the practice
and research on Earth Sciences has manifested itself  in the
successfully Geoitalia 2011 Conference that was held in
Turin. For all of  us, this is an encouraging sign.
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ABSTRACT

The study of  the vulnerability of  facing natural and man-made
hazards, with the related resilient answers belong to the complex and
articulate field of  social sciences called ‘Disaster Anthropology’.
Vulnerability is generally defined as a weak point in facing an
aggressive event that is difficult to manage. Resilience is the subsequent
capacity for self-repair after a sustained natural or anthropogenic stress.
Consequently, the theoretical model of  economic resilience is the ability
to restore an economic background that can support the gradual
recovery of  social benefits following a disaster. Moreover, the presence
in the territory of  different systems of  production (natural eco-systems
and/or technical systems) should allow multi-resilient communities.
The mathematical structure of  these economic theorems makes their
practical application difficult inside an ethno-anthropological context,
as it conflicts with cultural variables of  the socio-structural fabric. An
example can be given by some urban and rural family structures that are
settled around the Mount Cameroon volcano (southwest Cameroon), in
which the general psychological pressure increases because of  both the
constant exposure to natural hazards and the vulnerability arising from
its social environment (e.g. castes, forced housing allocation, cultural
estrangement to local chiefdom). Therefore, the rational heuristic model
to be adopted in this social vulnerability study is performed by several
combined analyses that have many interpretive obstacles. In 2009,
within FP7-MIA-VITA, the first fieldwork mission for the study of
socio-economic development of  communities living around Mount
Cameroon was launched. This completed 108 interviews across several
social groups of  different ethnicities and religions. The resulting
information is being re-tested and verified from the second fieldwork
mission in 2011, for completion of  the study area.

1. Introduction to the social vulnerability and resilience
concepts

Social vulnerability is generally defined as exposure
to a hazard that is difficult to cope with. The main factors
to be taken into account for human societies living in risk
zones are (Figure 1):

(1) identification of  vulnerable human and environ-
mental conditions in facing a hazard [Burton et al. 1993,
Anderson 2000];

(2) measurement of  social resilience to hazards [Blaikie
et al. 1994, Hewitt 1997];

(3) integration of  potential exposure within related so-
cietal resilience on specific natural and/or anthropogenic
environments [Kasperson et al. 1995, Cutter et al. 2000];

(4) ethno-anthropological characteristics (social vul-
nerability) [Cutter et al. 2001];

(5) soil and land use characteristics (biophysical vul-
nerability) [Cutter et al. 2001].

Resilience is the capability for self-repair after a sus-
tained natural or anthropogenic stress. Consequently, the
theoretical model of  economic resilience is the ability to
restore a productive background that can support the
gradual recovery of  social benefits following a disaster. In
general, social groups also have different coping capaci-
ties, which enable them to reduce the potential of  a haz-
ard [Turner et al. 2003]. Generally, economic systems with
different production capacities (as natural eco-systems
and/or man-made systems) should theoretically allow
multi-resilient community responses. Nevertheless, for
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those that are ethno-traditionally based, the practical ap-
plication of  mathematics-based economic theorems [Kula
1980] might conflict with local cultural backgrounds
and/or the ability for the application of  practical self-re-
pair models, because of  the social fabric and causes arising
from the location, such as the commercial and industrial
development levels (Figure 2).

2. The Mount Cameroon socio-economic vulnerability
and resilience approach study

The study carried out in the Mount Cameroon re-
gion (Figure 3) in southwest Cameroon, in the framework
of  the FP7 MIA-VITA Project (‘Assess and mitigate risk
from volcanic impact on terrain and human activities’;
2009-2010, 2011), was aimed at investigating socio-eco-
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Figure 1. The ‘Vulnerability Hazards-of-Place Model’ of  Cutter [1996] shows the structure and social dynamics in facing a hazard potential.

Figure 2. The Coping Capacities Theoretical Model, elaborated by Pannaccione Apa in 2011, suggests that resilient responses could not always
directly proportional to level of  exposure to risk and distance from a hazard source.
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nomic vulnerability and resilience in risk zones mapped
in the framework of  the ‘Gestion des Risques Naturels et
Protection Civile’ project carried out in 2006 by the Min-

istry of  Industry, Mines and
Technological Development and
the Bureau des Recherches
Géologiques et Minières, France
[Kouokam et al. 2011].

The test site is in the Fako di-
vision, which is exposed to a wide
variety of  natural hazards. In re-
cent decades, the results of  a ret-
rospective study have shown a
clear trend here for the prolifera-
tion and/or amplification of  risks
and disasters [Zogning et al. 2009]
(Figure 4). The hazard exposure
level and its distribution according
to hazard types and geographical

location are defined only according to the targeted hazards
of  the study that were effectively investigated using a repre-
sentative sample; the rest, however, is strategically analyzed.

MT. CAMEROON METHODOLOGICAL SOCIAL STUDY

Above: Figure 3. Mount Cameroon (4095 m a.s.l.) is an active stratovolcano of  dominantly basaltic
composition (http://www.volcano.si.edu/world/volcano.cfm?vnum=0204-01=). Photograph on the
left: Google Earth. Shaded relief  map of  Cameroon on the right: NASA. Bottom: Figure 4. Natural
hazards in the Fako region.



The expected outcome has been extrapolated using an
appropriate approach that was expressed by combining both
qualitative (heuristic method) and quantitative research
methods for the construction of  a mathematically binding
model, the need to probe for indicators and respondent per-
ceptions or viewpoints in detail in order to originate new the-
ories or concepts besides those pre-established, and the vision
of  selecting among possible alternatives the most plausible
scenario or range of  scores that apply best to a given indi-
cator. This approach should provide the best information to
local people concerning the Mount Cameroon natural risks,
and the necessary organized planning and prevention tools
to help the local population and the local authorities to cope
better with the risks. This includes reducing the community
vulnerability in facing the natural hazards, and the per-
forming of  some appropriate social and economic resilience
strategies according to local behavior, tradition and belief.
Thirty-eight indicators were carefully selected as diagnos-
tic, to evaluate the perception of  vulnerability, the social
fabric resilience, and the social stress factors [Kouokam et
al. 2011]. All of  the information was obtained by direct in-
terviews conducted in Pidgin and English, which were
then stored as specific questionnaires (Figure 5).

Finally, the data gathered (geological, hydrological, so-

cial and ethnographic) were integrated into an interactive
geographical information system (GIS) environment pro-
duced by Dr. Kouokam of  the Ministère de l’Industrie, des
Mines et du Développement Technologique and his staff,
the MIA-VITA partner in Cameroon (Figure 6). All of  the
original texts are available as voice recordings and tran-
scriptions, as well as the optional translation into English.
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Figure 5. Project assistant Miss Sylvia Ngubienka’a (Buea University)
conducting an interview in Pidgin in the Mapanja community (Buea)
in the framework of  the FP7 MIA-VITA 2nd fieldwork campaign, Fako
division (Cameroon).

Figure 6. Interactive GIS environment of  the Ministry of  Industry, Mines and Technological Development produced after the first fieldwork
campaign (2009-2010) in the framework of  the FP7 MIA-VITA Project.
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3. Critical analysis to the ethical approach for dialogue
with the social fabric of the Fako division

During the investigation that led to the collection of
the social vulnerability data, we had to overcome many
obstacles through a qualified ethnological approach, to get
honest answers from the local community. The topics (re-
searchers to natives) were as follows:

1. Communication: in the local dialect;
2. Ethnicity: Fako division society is organized into

several ethnic groups, with the two major ones being the
Bakweri and Woveas, and with other minor ethnicities
(Figure 7);

3. Social fabric: far from the urban settlements, vil-
lages are is generally managed by powerful chiefdoms
who have a strong influence on the actions of  their own
ethnic group (Figure 8);

4. Kinship patterns: patrilineal. To have some infor-
mation from women, special focus groups had to be or-
ganized where men did not participate.

5. Religion: Despite Bakweri being a Christian com-
munity since 1970, animism is still practiced. Important
beliefs must be respected to interact with local commu-
nities: Mount Cameroon is protected from a new erup-
tion by a man-eater God named (Efasa) Epasa-Moto. It is
believed that he controls the entire mountain from the
west coast to the northeast coast. Epasa-Moto is described
as a supernatural being who is half  human and half
mountain. He is the male half  of  the Goddess Liengu
Mwanja, who is also called Nyago Namuna, who looks
after the sea. Natural disasters are generally justified as
the gods’ reactions to evil deeds of  men and to the viola-
tion of  taboos (Figure 9).

4. The vulnerabilities and capabilities of the people of
Mount Cameroon in facing volcanic hazards

To quote Kouokam et al. [2011] (unpublished; under
FP7-MIAVITA copyright):

“In summary, no decrease in vulnerability was ob-
served around the Mount Cameroon region several years
after the eruption. An increase in vulnerability was instead

MT. CAMEROON METHODOLOGICAL SOCIAL STUDY

Figure 7. Ethno-linguistic group distribution of  the southwest region
of  Cameroon.

Figure 8. Visit to the Chiefdom of  Bonadikombo during the first
fieldwork mission.

Figure 9. The answers of  the Chief  of  Batoke suggest that despite the
efforts of  the Cameroon Civil Protection to raise the awareness to face
natural hazards, the local risk perception comes from a strong historical
memory that is still alive in tales and legends. Resilience strategies are
delegated to divine intervention [Pannaccione Apa et al. 2011]. Despite
the government ban on these practices, still now human beings are
devoted to be sacrificed in some places, as young albino boys, while
albino virgins are excluded.



observed, although this was not statistically significant.
The population complained of  a reduction in food pro-
duction, increased poverty and unemployment, and of
people settling continuously in disaster-prone areas. More-
over, no significant change in architectural design was seen,
and resettlement or social actions to provide the popula-
tion with safer social housing was not really effective. 

A significant decrease in vulnerability and increase in
resilience was observed with gas and acid rain. This group
of  hazards was indicated as the main cause of  crop de-
struction years after the eruption. The community mem-
bers adapted to this problem by shifting from Colocasia sp.

and other tuber crops, such as cocoyam, to banana/plan-
tain, although this was generally assessed as not sufficient
to curb the problem of  low food production.

The high fertility of  the soil around Mount Cameroon
favors the development of  large-scale and small-scale farm-
ing, the availability of  the sea enhances fishing activities,
and natural resources like petrol, mineral water, and
quarry sites are all potential natural factors that can help
the population to recover from a hazard. This natural re-
silience is more pronounced because other predictors of
resilience, such as economic status, local policies, or assis-
tance in relation to disaster recovery, are highly lacking”.
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Figure 10. Philological approach to interviews and questionnaires in the framework of  the FP7 MIA-VITA Project during the fieldwork campaigns
in the Fako division [Pannaccione Apa et al. 2011].
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5. Conclusions
The leitmotiv of  this brief  review was the ethno-an-

thropological classification based on the framework of  so-
cial vulnerability and resilience analyses of  the communities
living around Mount Cameroon in the Fako division of
Cameroon (Figure 10).

In summary, the human context is related to the vol-
cano by a very close relationship of  dependency. This in-
cludes the prevention of  some incorrect social behaviors
that generate the wrath of  the volcano, and being grate-
ful for the protection and conservation of  an area that pro-
vides wealth in socio-economic terms. This strong
relationship is attested by the periodic sacrifices that are
offered to Epasa Moto (the God of  Mount Cameroon) and
Niangonamuna (the Goddess of  the Sea), which are de-
voted to exorcise the fear of  eruptions and tsunamis, turn-
ing negative into positive to give cultural sense and social
priority to daily survival.

To summarize the experience, within the MIA-VITA
Project, we had the opportunity to follow a philological
social approach in Fako division that has produced some
good results, such as:

(a) Risk mapping: available by GRINP (Gestion des
Risques Naturels et Protection Civile) project;

(b) Social vulnerability–social indicators: according to
the socio-economic components of  the Fako division (the
selected area);

(c) Social vulnerability–resilience data collection:
1163 key-informant questionnaires;

(d) Data processing: standard EPI-INFO, SPSS for the
Social Vulnerability Index architecture;

(e) Social vulnerability–resilience result: interactive
GIS environment.

The complete analyses and further studies are in
progress and will be published at the end of  the MIA-VITA
Project.
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ABSTRACT

In February 2010, we launched an experimental scientific video
channel on YouTube (http://www.youtube.com/ingvterremoti), to
improve our communication strategy for earthquake risk and
preparedness. The main goals of  this initiative were to inform people
of  the ongoing seismic activity in Italy and around the World, to
communicate the results of  scientific research in seismology, and to
increase the knowledge of  seismic hazard of  the people. To date, after
almost two years from the start, we have published 52 original videos
on YouTube, through the collaboration of  many researchers at the
Istituto Nazionale di Geofisica e Vulcanologia (INGV). The videos are
organized into eight play lists: (i) earthquakes in Italy; (ii) earthquakes
worldwide; (iii) the 2009 L’Aquila, Italy, earthquake; (iv) ongoing
seismic activity; (v) tsunami; (vi) earthquake prediction; (vii) seismic
hazard; and (viii) May 11 2011 (when a major earthquake was
predicted to hit Rome). To date, the total number of  views is over
466,000, with two peaks of  more than 20,000/day after the Tohoku,
Japan, earthquake (March 2011) and before the presumed prediction of
a major earthquake to hit Rome on May 11, 2011. The most popular
videos (6) have been viewed more than 20,000 times, with a maximum
of  over 67,000. We think that this initiative has increased people’s
knowledge and awareness of  seismic risk, although at the moment the
outreach is limited only to a specific (but growing) target of  citizens.
In the future, we will try to improve the technical aspects of  our video
communication, and we will try to broaden our audience. We have
learned that when specific earthquakes occur (or even when there are
unfounded predictions about upcoming seismic events) this is when the
attention is highest, which represent the best occasions to move forward
towards improved risk communication strategies.

1. Introduction
Seismological and seismic hazard studies have strong

social impact. Most of  what seismologists accomplish is
used in seismic hazard maps and then in seismic risk re-
duction. In this perspective, one of  our main goals as re-
search seismologists is to transfer our knowledge to the
relevant authorities and to the general public. Geoethics
implies that we will do our best to increase the earthquake

awareness and preparedness of  society, to face future haz-
ards in the right way. 

Civil protection officers benefit from seismological
research because seismic hazard maps are used for seismic
zonation and for the definition of  the correct building
codes. In addition, we know that one of  the main steps to
reduce earthquake risk is to increase the level of  knowledge
and awareness of  the public, including teachers, students,
local authorities, civil protection volunteers, and others.
For this reason, the Istituto Nazionale di Geofisica e Vul-
canologia (INGV) is involved in many educational activi-
ties with schools, as well as in information transfer efforts
through a variety of  tools. These include continuous and
detailed information on seismic activity and hazard in Italy
through our website (http://www.ingv.it), through school
programs, and more recently through social media, such
as Twitter, an iPhone App, and YouTube. 

In recent years, several universities and research in-
stitutes have started to release scientific information
through social media, including YouTube, and more in
general, scientific videos [Grime 2011, Woolley 2011].
In geophysics, the American Geophysical Union is ex-
panding science communication through videos [AGU
2011] and scientific blogs, while new ways of  science video
communications are offered today (see for instance Sym-
phonyofScience.com). In addition, social media are be-
coming a powerful tool to involve people in geophysical
sciences and earthquake monitoring [Allen 2012].

In this contribution, we will describe briefly the
INGV YouTube channel (youtube.com/INGVterremoti),
with the focus on the history of  this initiative and with dis-
cussion of  its social impact. 

2. Motivation and history of the INGV YouTube channel
The need for the better improving and communicating

of  information on seismic activity in Italy and on seismic
hazard reduction increased significantly after the 2009
L’Aquila earthquake. Although the seismic hazard of  the
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area was well known even before the earthquake (see
www.ingv.it/terremoti/pericolosita-sismica/ and www.
protezionecivile.gov.it/jcms/it/classificazione.wp), many
people living there were not aware of  the risk and were
not prepared for a strong earthquake. This emphasizes the
importance of  correct communication to the media and
to the people, not only during a crisis (such as an ongoing
seismic sequence), but also in ‘quiet’ times. The main goal
of  the youtube/INGVterremoti channel is to increase the
quantity and quality of  the information about ongoing
seismic activity and seismic hazard in Italy, and in other
regions of  the World, with the final goal of  increasing the
awareness and preparedness of  the people. 

The birth of  the channel youtube/INGVterremoti
dates back to February 2010. Since then, 52 videos have
been uploaded, with an increasing number of  views, that
has reached today a total of  more than 466,000. In the first
year of  activity, we had about 100,000 total channel views,
while in the following period (March-December 2011) the
audience increased significantly (by a factor of  four). This
was mostly due to strong events that raised the attention
on earthquakes, but also to a general increase in our audi-
ence. To give a better idea of  what this number means, we
can compare it with the YouTube channel of  the U.S. Ge-
ological Survey (USGS) (http://www.youtube.com/usgs),
which started in 2006 and which has a total number of
videos almost five times greater than the INGV YouTube
channel (261). At the time we write, the total number of
views for the two channels is ~264,000 versus ~467,000 for
the USGS and INGV channels, respectively. The USGS
channel contains videos on a broader variety of  topics,
from climate to earthquakes, from volcanoes to floods,
and of  animals, and much more. 

The number of  views of  the INGV YouTube channel
has increased over time, with two obvious main peaks in
the history of  the views (Figure 1a). These two peaks
(both over 20,000 per day) correspond to the Tohoku,
Japan, earthquake on March 11, 2011, and the presumed
Rome earthquake prediction for May 11, 2011. In the first
case, we prepared a quick video from the INGV seismic
monitoring room in which the senior seismologist on
duty (Franco Mele) explained what had just happened in
Japan. The sudden increase in views (more than 30,000 in
four days; see Figure 2) showed us the importance of
being able to post a new video quickly, when attention is
high. Besides the immediate response in terms of  number
of  views, we found that people looking for some rapid in-
formation after a specific event can be attracted by the
other contents of  the channel. In the case of  the second
peak [see also Nostro et al. 2012, in this volume], the in-
crease was due to the presumed prediction of  a strong
earthquake to hit Rome on May 11, 2011. In this case, we
prepared and published a video explaining the story of  this

fake prediction one month before the predicted date of
the earthquake. The video was viewed by several thou-
sand people in the month before the earthquake, with an
average rate of  more than 1,000 views per day (Figure 3),
thus reaching more than 30,000 views by May 8; then it
increased to several thousand/day on May 9, 10 and 11
(7,186, 17,458, and 7,216, respectively), and rapidly be-
came our most viewed movie, with more than 67,000
clicks. Even several days afterwards, the video was still
being viewed 20-30 times per day (Figure 3).

Apart from these two peaks described above, Figure
1b shows the level of  views from July 1 to December 31,
2011, a period without any really strong seismic events.
The current rate ranges between 250 to 1,000 views per
day. More recently, we registered another ‘double’ peak
after two moderate earthquakes in northern Italy in Janu-
ary 2012 (Figure 1a), with more than 6,400 views on the
day of  the M 5.4 Parma earthquake ( January 27, 2012).

3. Contents and numbers
The videos that we have produced can be basically

grouped into four main categories: 1. Periodic descriptions
of  ongoing seismic activity in Italy; 2. Reports of  large
earthquakes worldwide; 3. Specific scientific seismologi-
cal topics; and 4. Radio and television interviews with seis-
mologists. In addition, some videos have been added as
preferred for their relevance to earthquake science or sci-
ence in general, with links to other channels. The videos
are at present organized into eight play lists: (i) earthquakes
in Italy; (ii) earthquakes worldwide; (iii) the 2009 L’Aquila
earthquake; (iv) ongoing seismic activity; (v) tsunami; (vi)
earthquake prediction; (vii) seismic hazard; (viii) May 11,
2011 (the major earthquake predicted to hit Rome). The
play lists are allowed to have some partial redundancy. 

These productions were all made ‘in house’ (except for
one video on tsunamis that was previously commissioned
to a professional company and then used for the INGV
YouTube channel), with cheap hardware and software,
and internal resources used for the movie making, post-
production and editing. The main cost of  the channel con-
sists of  the salaries of  the people involved, who dedicate a
limited part of  their working research time to film mak-
ing. The participation of  many researchers (about 30) who
have been willing to make themselves available to explain
their research or to comment on some specific ongoing
event is considered very important.

In general, the number of  appreciations (the so-called
‘I like’) are much larger than the ‘I don’t like’. Figure 4
shows the relative comparison of  the two, with 990 posi-
tive and 26 negative votes, which correspond to 97.4% and
2.6% of  the total, respectively. Moreover, we consider the
number of  comments posted by users on the INGV
YouTube channel or on specific videos as an indication of
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THE INGVTERREMOTI CHANNEL ON YOUTUBE

Figure 1. Top: History of  daily INGV YouTube channel views from February 2010 to the beginning of  February 2012. The two main peaks corresponding
to the Tohoku, Japan, earthquake on March 11, 2011, and the Rome presumed earthquake prediction on May 11, 2011. The third double peak at the
end of  January 2012 was due to some moderate shocks felt in northern Italy. Bottom: Detail for the number of  INGV YouTube channel views for July-
December 2011. Even without strong events, the daily number of  views remains relatively high (around 300-400), with some peaks around 1,000.

Figure 2. History of  daily views for the Tohoku, Japan, video prepared on the afternoon of  March 11, 2011, which was viewed by more than 30,000
people in the first four days.

Figure 3. Number of  daily views for the video Terremoto a Roma l’11 maggio 2011? (Earthquake in Rome on May 11, 2011?), which scored a total of
more than 67,000 views. The peak was reached the day before the prediction (May 10), with about 18,000 views.



the interest and involvement of  the public (Figure 5). To
date, we have had 379 comments concerning the channel
and specific videos. Most of  the comments have been pos-
itive (acknowledgements), with many containing requests
for additional information; a few have been critical. Most
of  these latter refer to the impossibility for us to predict
earthquakes, which is often compared with reference to
some people who claim to be able to make such predic-
tions. We are not able to answer to all of  the questions,
requests and complaints posted on the channel, but we try
to do this as much as possible, when the questions are fair
and motivated by scientific interest. We believe that the
interactions with the public are an essential part of  our
work, and for this reason we are planning to increase this
side, not only through the INGV YouTube channel, but
also through a specific blog site and other social media (in-
gvterremoti.wordpress.com).

Another measure of  the channel activity can be ob-
tained by looking at the video sharing in the community.
Figure 6 shows the monthly number of  sharings, with val-
ues around zero in the first year and a strong increase in
the period March-May 2011, after the Japan earthquake
and the Rome earthquake prediction. It is meaningful that
in the following months ( June-December 2011) the level
of  sharing was low, but higher than before, ranging be-

tween 10 and 25 shared videos per month, and with a peak
of  106 in January 2012. 

The number of  people registered to the channel (sub-
scribers) has increased relatively constantly over time (Fig-
ure 7), reaching 1,721 today, and increasing at about 20-40
per month in the last period, with 42 in December 2011,
and then 273 in January 2012 due to the M 4-5 earthquakes
in northern Italy. Although our channel is dedicated to the
Italian population, and therefore all videos (except one)
are in Italian, we also have a significant public abroad, and
particularly in USA (about 8,000 views), Spain and Thai-
land (more than 3,000 each), Brasil, UK, Switzerland,
France, Germany (more than 2,000 each). Most of  these are
related to one specific video on tsunamis, which is dubbed
in English and has been seen by more than 34,000 people,
and also by Italians living outside Italy. 

Some of  the most clicked videos obtained their suc-
cess several weeks or months after their publication. This
happened, for instance, for the videos on tsunamis that
were posted a few months before the Tohoku disaster of
March 11, 2011. Immediately after the earthquake and
tsunami struck Japan, many people looked on the inter-
net for videos, images and information on large earth-
quakes and tsunamis. Our videos were originally prepared
after the Sumatra tsunami of  2004, and they were pub-
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Figure 4. History of  the ‘I like’ (blue) versus ‘I don’t like’ reports per month. The total numbers are 990 vs. 26. Most comments were posted in March
and May 2011, and January 2012.

Figure 5. Number of  monthly comments on the INGV YouTube channel from the opening* to date*. The peaks generally coincide with the
publication of  videos on relevant events. The first peak followed the publication of  a video on the L’Aquila earthquake, with a reconstruction of
its presumed prediction.
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lished on DVD for schools, and then posted on the IN-
GVterremoti channel in 2010 for a broader audience. After
March 2011, they were seen and appreciated by thousands
of  people, because they explained the origin of  tsunamis
in a scientific, but simple and effective, way.

The numerous videos produced for the May 11, 2011,
fake prediction of  an earthquake in Rome deserves a spe-
cific mention [see also Nostro et al. 2012, this volume]. We
used the INGV YouTube channel to communicate with peo-
ple who were afraid of, or just curious about, the presumed
impending earthquake. Besides the over 3,000 inhabitants
of  Rome who came to visit the INGV Laboratories in
Rome on the day, several tens of  thousands of  people ac-
cessed our information through the INGV YouTube chan-
nel. We published 12 movies during that day, starting from
1:00 am on May 11, and finishing at 1:00 am on May 12.
We decided to alternate updates from the seismic moni-
toring room every two hours, each time focusing on a spe-
cific aspect of  earthquake monitoring (e.g. how we locate
earthquakes, how we measure their magnitude, among
others), with more general videos on seismic hazard, site
effects, active faults, and so on. Besides a large number of
views of  many of  these movies during May 11, most of
them were seen several times also in the following days,
and some of  them are still very popular.

4. Conclusions
The INGVterremoti channel on YouTube was inau-

gurated on February 2010, to increase the level of  infor-
mation about earthquakes in Italy, which represents a basic
step for seismic risk reduction. The INGV researchers in-
volved in seismology and seismic hazard studies are aware
that this is a very important issue for society, particularly in
Italy, where the frequent seismicity, and more importantly
high building vulnerability and low preparedness, raise the
risk. Over 50 videos have been posted to date, most of
which have been produced with ‘in–house’ resources and
non-professional equipment and software. Although this
sometimes results in low quality technical content (e.g.
audio, lights), we have preferred to focus on the scientific
contents rather than spending too much time on the vari-
ous aspects of  film making. However, we are trying to im-
prove our techniques, without losing immediacy or
reducing the amount of  information that we post. The au-
dience numbers described in this report are encouraging,
with more than 466,000 total views, a constant growth
rate, and continued growing interest, as is witnessed by the
number of  shared videos and the number and comments
of  subscribers. We will continue to use this medium as a
tool for informing and increasing awareness of  seismic risk
of  the people. We intend to increase the quality and quan-

THE INGVTERREMOTI CHANNEL ON YOUTUBE

Figure 7. Monthly number of  subscribers to the INGV YouTube channel from the opening* to date*. As well as peaks related to specific events,
there is a constant rate of  20-40 new subscribers every month. In January 2012, we had the second highest peak (from the time of  the opening of
the INGV YouTube channel), with 273 new subscribers.

Figure 6. Number of  shared videos per month for the INGV YouTube channel from the opening* to date*. Note that before the March-May 2011
period, the monthly averages were near zero, while in the following months they were around 10-25, with a relevant peak in January 2012 (106 sharings).



tity of  information both on ongoing seismicity and on the
hot research topics in earthquake science.
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ABSTRACT

In a ever more connected world, whether justified or not, the possibility
that scientific information can be used to produce generalized behaviors
by populations results in the need to better understand the processes of
science communication. Consequently, it raises serious questions about
the ethical message of  the communication itself, and the way in which
scientists can interface with people with no scientific training. This
article analyses the case of  the supposed prediction of  the well-known
geophysicist Raffaele Bendandi and the earthquake of  Rome predicted
for May 2011 that never happened.

1. Overview about the communication of science
The communication of  science often involves pro-

fessional scientists and generally refers to public media,
whereby the aim (of  the scientist) is to talk about science
with nonscientists. Science communication is important
because some information is directly applicable to the
‘real’ everyday life of  populations, such as in the case of
the geosciences, which are strongly related to the envi-
ronment and the territory. These issues can be critical in
the face of  scientific misinformation, and how much eas-
ier it might be to spread false theories and information,
with the aim to simply scare populations or to convince
the people to do something. Thus, communication of  sci-
ence is becoming of  paramount importance also on the
political agenda, to inform populations about policies and
to obtain the general consensus that might be needed to
carry out such policies. 

One of  the main problems in the communication of
science relates to the concept itself  of  ‘science’ in the mind
of  the scientist and in the mind of  an average individual.
In the former case, ‘science’ is the amount of  knowledge
in a certain field of  expertise, which is always related to
the level of  uncertainty: what we know and what we do
not know are two indissoluble aspects of  science. The ex-
pectations of  a nonscientist about science, as a member

of  the general public, are mostly completely different. In
the modern hedonistic world, it is assumed that science
can provide certitude, instead of  uncertainty. Moreover,
science is considered as a way to predict the future. 

Obviously, these different interpretations of  the cru-
cial word ‘science’ give rise to two different mentalities, as
if  they were two different languages. The communication
of  science is a sensible procedure in which the world seen
by the scientist should be transferred to the population, to
furnish suitable information so that the population can
make responsible decisions. Sometimes the ‘cultural me-
diation’ in the different steps of  the communication
process can introduce misinterpretation, or even contam-
ination of  the original message and knowledge. The con-
tent is therefore important not only in terms of  the
knowledge, the certainty and the uncertainty, but also in
the way that this knowledge is communicated, as the sci-
entific community has some habits that cannot be con-
sidered to be particularly clear and unequivocal to the
‘common’ people. 

As an example reported by the weekly scientific jour-
nal Nature: “At the end of  May 2011, six Italian seismolo-
gists and one government official will be tried for the
manslaughter of  those who died in the earthquake that
struck the city of  L’Aquila on April 6, 2009. During the
hearing, the prosecutor called the committee’s risk as-
sessment ‘superficial and generic’, resulting in ‘incom-
plete, imprecise and contradictory public information’.
The prosecutor acknowledged that the committee mem-
bers had no way of  predicting the earthquake, but he ac-
cused them of  translating their scientific uncertainty into
an overlying optimistic message” [Nosengo 2011].

The Earth sciences appear in the proposed frame-
work to be a crucial cross between science and the popu-
lation, where the communication itself  represents a
‘policy’, and where the knowledge can dispose or propose
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a direction in which to go, or ‘what to do’ in the presence
of  a strong disparity of  resources (knowledge and infor-
mation). Democracy is not only a political methodology
dealing with participation, but also an awareness, to be
able to freely take informed decisions. Thus, the commu-
nication of  science, and especially the geosciences, is an
issue with a strong ethical content. Furthermore, nowa-
days, the internet allows easy access to information to a
huge proportion of  the population. The possibility to
choose between ‘true’ and ‘false’ theories becomes statis-
tically equivalent, and the danger we have to face is that
the ‘most appealing’ explanation can become the most
quoted. We should not be over confident of  the self-com-
pelling evidence of  science, nor of  the general scientific
consensus of  a theory.

The personal perception of  a threat is variable, and it
is regulated by many factors, many of  which are emo-
tionally driven. In the case of  threats to life, behaviors can
lead to certainties being dismissed if  they are not properly
expressed, in favor of  potentially spurious, nondocu-
mented, opinions.

This happened recently in Italy, where the popula-
tion of  the city of  Rome underwent generalized panic
produced by the prediction that Rome was to be hit by a
destructive earthquake on May 11, 2011. The forecast was
attributed to the studies of  Raffaele Bendandi, who had
indicated the date in his famous graphs related to his tidal
theory of  earthquakes. The internet reports that an im-
portant Italian consumer organization lodged a com-
plaint with the Rome prosecutors concerning the impact
of  the alarm, while adding that figures showed that 20%
of  the working population of  Rome, some 600,000 peo-
ple, had taken that day off. Research showed that along
with this 20% who had not gone into work, places out-
side the city, in the countryside and at the beach, were
packed with people.

This episode represents a peculiar ‘case’ in which all
the ingredients of  societal threat perception and spurious
information formed a potentially dangerous recipe in the
complete absence of  any kind of  ‘reasonable’ danger.

2. The ‘case’ of Raffaele Bendandi
Raffaele Bendandi was born in Faenza on October 17,

1893, to a modest family of  workers. Their scarce financial
resources did not allow him to pursue his education, and
so he only completed primary school. He worked in the
workshop of  a watchmaker and at an engraver’s. The
manual experience that he acquired and an innate artistic
sense subsequently helped him to make precision instru-
ments and graphs to support his theories (for a complete
biography, see Pescerelli Lagorio [2011]).

After the catastrophic earthquake of  Messina and
Reggio Calabria that occurred on December 28, 1908,

Bendandi was so emotionally affected by the death and
devastation that he decided to devote his life to the stud-
ies of  geophysics, to develop a theory of  earthquakes
with which he would be able to make forecasts, to protect
and save human beings. Over time, he developed his own
theories about the nature of  earthquakes, which he called
‘seismogenics’. Although unsupported by conventional
scientific evidence, he believed that earthquakes are
caused by planetary alignment in the solar system: that
the moon, the sun, and the other planets have gravita-
tional influences on the movements of  the Earth’s crust.
In 1931, he published Un principio fondamentale dell’Uni-
verso (A fundamental principle of  the Universe), in which
he claimed a relationship between earthquakes and
sunspot activity.

Bendandi became famous, not only in Italy, but world-
wide, for the huge number of  his predictions, which started
from the one related to the earthquake of  January 13, 1915,
that killed 30,000 people in Avezzano, Italy. In the Istituto
Culturale ‘La Bendandiana’ (the Bendani Cultural Institute)
archives, it is possible to see how Bendandi’s forecasts were
reported by a large numbers of  journals and newspapers,
such as the “Chicago Tribune”, the “New York Sun”, “La
Prensa”, and “Le Matin”, over a wide period of  time. It
must be highlighted that an exhaustive ranking of  whether
Bendandi’s forecasts were true or false has not yet been per-
formed; thus, the authors refer only to reported claims by
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Figure 1. Raffaele Bendandi at the window of  his Observatory in
Faenza (from the Casa Bendandi archives).
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newspapers and not to actual occurrence of  earthquakes. 
The Bendandi phenomenon ended up by being con-

sidered a problem for official science, causing Prof. Aga-
mennone, one of  the most considered personalities of
that time in the geophysical sciences and Director of  the
Rocca di Papa Geodynamic Observatory, to include Ben-
dandi in a sort of  damnatio memoriae list, and as reported
by the newspapers, to suggest to Benito Mussolini to offi-
cially not trust Bendandi, and to forbid him from making
further forecasts. 

Bendandi never published a precise account of  his
forecasting methods, which remain largely unknown
today, although he clearly related them to the tidal cycle.
This lack of  knowledge leaves room for a great deal of
speculation and some scientists or ‘amateurs’ claim to be
the depositary of  the ‘real’ methodology developed by
Bendandi. 

Some of  Bendandi’s forecasts corresponded to real
occurrences of  earthquakes, like for the earthquake of
May 6, 1976, in Friuli, Italy (one of  the last forecasts of
Bendandi), and this evidence reinforced the belief  in the
accuracy of  his entire body of  predictions. Even if  many
papers reported a remarkable level of  confidence in his
forecasts, sometimes using a ‘cherry-picking’ approach,
no attempt was made to prepare a catalog that reported
complete validation. The only systematic approach to the
Bendandi methodology and forecasting is being carried
out by Lagorio and Ballabene, who are preparing some
new software called cruscotto bendandiano (the Bendandi
control panel) that will be able to reproduce the astro-
nomical configurations of  importance for tidal effects.
This follows the theory of  Bendandi’s book [1931], and
will be compared with the historical archives maintained
by La Bendandiana and with the archives of  the Istituto
Nazionale di Geofisica e Vulcanologia (INGV; National In-
stitute of  Geology and Vulcanology).

It is not certain whether the Bendandi archives are
complete, for various reasons, amongst which there is
their natural dispersion over long periods of  time. The
archives were also taken over by the municipality only
some time after the death of  Bendandi, and consequently
this does not assure the integrity of  the archive itself.

As far as the Bendandi forecasts are concerned, the
study of  their correspondence is complicated by the fact
that the letters are mostly handwritten, which does not
render their content instantly intelligible, and which
makes their interpretation a relatively difficult job
[Pescerelli Lagorio 2009].

Obviously, along with the rumors around Bendandi’s
death, which happened on November 1, 1979, in his
home, these events have contributed to an increase in the
cloud of  mystery around Bendandi and the findings of
his studies.

3. The Rome earthquake of May 2011
that never happened

In January 2011, leaflets with a false claim were dis-
tributed around the Ciampino municipality (Rome),
which stated that Bendandi had forecast an earthquake on
May 11, 2011, and that residents should leave their homes
before that day. Rumors continued to spread, in particular
through social networking sites, and these specified that
the earthquake would affect Rome. In May 2011, it was
reported that people were leaving Rome in readiness for
the earthquake that was predicted to occur on May 11.
The existence of  a prediction for that date was denied by
La Bendandiana, the custodian of  the Bendandi archives,
and the INGV held an Open Day at its Rome Institute on
that day, May 11, 2011. There was no earthquake in Rome
that day. Nevertheless, some media reports drew attention
to an earthquake that hit the town of  Lorca in Spain on
the same day, although it is more than 1,000 km away
from Rome. The INGV stated, “There is absolutely no
link between Spain and Italy, geologically, or with the pre-
diction of  an earthquake in Rome”.

The “Corriere della Sera” newspaper splashed Ben-
dandi on its front page, naming him as, “The man who pre-
dicts earthquakes”. Among the writings Bendandi left after
his death, the urban legend attributes some predictions for
the future: these were considered so dangerous that some-
one attempted to burn them, although fragments remain
intact and contain two dates: 2011 and 2012. However, the
two dates were not accompanied by any geographical lo-
cations for the predicted earthquakes. 

The strangest thing about the whole of  this fear of
an earthquake that would strike Rome on May 11, 2011, is
that there is no documentation that Bendandi ever made
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Figure 2. The writings of  Raffaele Bendandi that refer to the year 2011
(from the Casa Bendandi archives).



such a prediction. The only thing that supports a supposed
prediction of  Bendandi for that date was the beautiful
alignment of  the planets in the sky during that month, with
May 10-12, 2011, being of  especial note (http://media.sky
andtelescope.com/video/planet-animation-may2011.mov).

4. Conclusions
After all of  this, it is possible to draw some conclu-

sions. First, it is clear that not a single document in the
Bendandi archive reports any earthquake in Rome. The
communi-cation about the falsity of  this supposition was
absolutely ineffective, even when given directly to the bulk
of  the people in the social networks. In addition, as a
throwback, some people assumed that the claim was true
just because ‘official voices’ stated that the information
about the earthquake was false.

Official scientific Institutions approached the claim
by devoting the day to an Open Day, for the population to
communicate with real science, and to furnish a clear pic-
ture that nothing dangerous was likely to happen. The peo-
ple participating in this ‘open-house’ responded positively.

Even reassured by official Institutions, the huge num-
ber of  people who left Rome represents a parameter that
needs to be taken into account should a real potential
threat need to be managed, a possibility that could raise
again some ethical questions.
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ABSTRACT

A devastating earthquake was predicted to hit Rome on May 11, 2011.
This prediction was never officially released, but it grew on the internet
and was amplified by the media. It was erroneously ascribed to Raffaele
Bendandi, an Italian self-taught natural scientist who studied planetary
motions and related them to earthquakes. Indeed, around May 11, 2011,
there was a planetary alignment, and this fed the credibility of  the
earthquake prediction. During the months preceding May 2011, the
Istituto Nazionale di Geofisica e Vulcanologia (INGV) was overwhelmed
with requests for information about this prediction, by the inhabitants
of  Rome and by tourists. Given the echo of  this earthquake prediction,
on May 11, 2011, the INGV decided to organize an Open Day at its
headquarters in Rome, to inform the public about Italian seismicity and
earthquake physics. The Open Day was preceded by a press conference
two days before, to talk with journalists about this prediction, and to
present the Open Day. During this ‘Day’, 13 new videos were also posted
on our YouTube/INGVterremoti channel to explain earthquake
processes and hazards, and to provide periodic updates on seismicity in
Italy from the seismicity monitoring room. On May 11, 2011, the INGV
headquarters was peacefully invaded by over 3,000 visitors, from 10:00
am to 9:00 pm: families, students with and without teachers, civil
protection groups, and many journalists. This initiative that was built
up in a few weeks has had very large feedback, and was a great
opportunity to talk with journalists and people about earthquake
prediction, and more in general about the seismic risk in Italy.

1. Introduction
The news that an earthquake would strike Rome on

May 11, 2011, had been circulating for weeks on blogs and
websites, and in newspapers and on television, and it had
resulted in a collective psychosis. Starting from March
2011, the Istituto Nazionale di Geofisica e Vulcanologia
(INGV) seismologists received requests for explanations
and reassurance about this prediction, by the inhabitants
of  Rome and by tourists.

To answer such questions, we first made a short
YouTube video, entitled Earthquake in Rome on May 11,
2011? This was designed to better explain the story of  the
presumed prediction, which had been attributed to Raffaele
Bendandi. This video was uploaded on April 14, 2011, onto
the YouTube/INGVterremoti channel, the official INGV
YouTube channel that was started in February 2010 [see
Amato et al. 2012, this volume]. As we were approaching
the fateful date, the number of  viewings of  this video
started to increase, along with the comments and questions.
Then we included frequently asked questions on the INGV
website, explaining briefly the Bendandi theory, the char-
acteristics of  the seismicity of  Rome, the causes of  earth-
quakes, and their nonpredictability.

Given the considerable social echo and media atten-
tion for this expected earthquake, the INGV decided to or-
ganize an Open Day on May 11, 2011, in its headquarters
in Rome. This would be devoted to the public who wanted
to learn more about Italian seismicity and earthquake
physics. The Open Day was preceded by a press conference
two days before, in which we talked about the prediction
and presented the Open Day. We had scientific discussions
with the journalists about earthquake prediction, and
more in general on seismic hazard and risk in Italy. About
40 journalists from newspapers, local and national televi-
sion, press agencies, and news websites attended the press
conference, and hundreds of  articles appeared in the fol-
lowing days, advertising the May 11 Open Day at INGV.

The INGV was open to the public all day long (10:00
am to 9:00 pm), and offered meetings with researchers,
guided tours to the seismicity monitoring room, interac-
tive exhibitions on earthquakes and the Earth’s deep struc-
tures, and conferences on topics related to the Open Day.

Although many people remained with the fear (many
decided to take a day off  work and to leave town or stay
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out in the public parks) [De Luca 2011], we contributed to
the reduction of  this feeling, and therefore the social cost of
this ‘strange day’ in the city of  Rome. Moreover, we under-
stood that these (fortunately sporadic) circumstances, when
the attention of  the people is high, are important opportu-
nities for science communication.

Bendandi’s theory was the origin of  the rumors of
this presumed prediction. Raffaele Bendandi was a crafts-
man and self-taught scientist, and he had never published

a verifiable scientific study of  his theory. He became in-
terested in planetary motions in the Solar System after a
solar eclipse in 1905. Then, after the 1908 Messina earth-
quake, he began to study the tides, past earthquakes, and
planetary alignments, setting up his own observatory with
seismographs [Fidani 2008]. In 1920, he joined the Italian
Seismology Society and began to develop his own theo-
ries, which he called ‘seismogenics’, relating to the nature
of  earthquakes. He believed that they were caused by
alignments in the Solar System, and mainly by the Sun and
the Moon. He argued that the forces generated as a result
of  these alignments can produce earthquakes [Lagorio
and Dolcini 1992, Lagorio 2008]. It is worth noting that at
that time, plate tectonic theory was not yet known.

Bendandi’s theory has never been published in scien-
tific journals, and has remained written in his notes and
drawings, which are rather difficult to understand. The
INGV is working with the Osservatorio Bendandi of  Faenza

to collect and catalog these writings. However, it should be
noted that Bendandi’s notes do not show any prediction of
a possible earthquake in Rome for May 11, 2011. 

2. The communication plan
It was on April 20, 2011, that we decided to organize

the Open Day, just 20 days before the presumed earthquake
(May 11). Therefore, we tried to organize a few essential and
effective initiatives to solve this communication emergency.

We first defined the objectives and the
tools available for the initiative. We
created a ‘brand’ for our project, and
asked the INGV Laboratory of  Graph-
ics and Images to design a logo. We
chose to link the Open Day to a recent
initiative of  the INGV Laboratory of
Scientific Education and Outreach,
SCIENZAPERTA (OPEN SCIENCE)
(March-April 2011), and therefore the

chosen ‘brand’ was: OPEN SCIENCE for OPEN-MINDED PEO-
PLE - Who’s afraid of  the May 11, 2011, earthquake in Rome?
Knowledge and prevention help to reduce fear! (Figure 1).

We planned a press conference for May 9, 2011, two
days before the date of  the ‘expected’ earthquake, to pro-
vide direct information to journalists about the presumed
prediction (Earthquake in Rome on May 11, 2011?, Alessan-
dro Amato), and to inform the media about seismicity of
the Italian territory, and about seismic hazard and ways to
reduce it (Living with earthquakes: between education and
awareness, Giulio Selvaggi). The final argument was for the
Open Day and all the initiatives that we were bringing for-
ward for the Open Day for the public (May 11, 2011: Open
Day at INGV, Concetta Nostro). In the days before the press
conference, we prepared a news release with the invitation
to the conference and the announcement of  the Open Day.
On May 3, 2011, this information was sent by the INGV
Press Office to about 1,200 journalists and to many web-
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Figure 1. Invitations to the Open Day at INGV, showing the ‘brand’ of  the event.

Figure 2. The press conference on May 9, 2011, held in the INGV office in the center of  Rome, near the Quirinale.



415

sites and blogs that had discussed the presumed prediction.
With the guidance and collaboration of  our Press Office,
we prepared a folder containing maps, information and
materials on the issues that would be addressed during the
press conference: the seismicity and seismic hazard of  Italy,
along with some notes about the speakers.

The resonance that the prediction was having on peo-
ple and on the internet attracted many journalists to our
press conference. On May 9, 2011, more than 40 journalists
from about 30 different agencies, newspapers, television
and radio stations, and websites attended the press con-
ference, including some qualified scientific journalists and
international television. The conference lasted over an hour,
and there was very active participation by the journalists
(Figure 2). They were impatient to hear about the earth-
quake prediction and about related issues, and there was also
effective moderation by Enrica Battifoglia, a very well
known scientific journalist working for the Agenzia
Nazionale Stampa Associata (ANSA), the main Italian press
agency. They also had the opportunity to better understand
the earthquake processes, seismic hazards and the possible
strategies to reduce seismic risk. It was a rare opportunity of
discussion and exchange ideas between scientists and jour-
nalists. At the end of  the press conference, there were many
individual interviews to give details to the journalists. Many
appointments were set for May 11, 2011, at the INGV head-
quarters for real-time updates on earthquakes in Italy, and
for information on the INGV Open Day.

We also informed scientific institutions and local au-
thorities about our initiatives (press conference, Open Day
and press releases), so that they could use them in answers
to the public, for both those who live in Rome and for those
who were in the Italian capital for business or pleasure. In
the days preceding May 11, 2011, we received several re-
quests for advice, and we knew that the municipality of
Rome, and the provincial and regional administrations will
have been literally overwhelmed with requests of  all types.

We sent this information to the City of  Rome, the individ-
ual municipalities, the Province of  Rome and the Lazio Re-
gion, to help cope with the anxiety of  the people and to
invite everybody to the Open Day at INGV. We could not
measure the impact of  our initiative, but there is no doubt
that our invitation and our press release were on more than
400 websites, including the official sites of  the City of  Rome
and some of  the municipalities, and the Province of  Rome
and the Lazio Region. Hopefully, this helped to further
spread the information, to reduce anxiety, and to make life
easier for administrators.

A critical element in our communication was that we
were not categorically excluding a strong earthquake in
central Italy, with relevant effects also in Rome, or a mod-
erate event in the Alban Hills, the volcanic area close to
the capital. Indeed, we know that Rome has low local seis-
micity, but as it is located on the edge of  one of  Italy’s
most seismic zones, the central Apennines, the seismic
hazard in Rome is not negligible. In the past, some strong
earthquakes of  the central Apennines have caused dam-
age in Rome (eg. in 1349, 1703 and 1915), even up to Mer-
calli grade VII, also because of  the vulnerability of  its old
buildings [Rovida et al. 2011]. This circumstance, although
very remote, could not be ruled out. Therefore, our ini-
tiative was devoted to inform people about seismicity and
the seismic risk of  Rome, and to explain the differences
between short-term earthquake prediction (scientifically
impossible) and probabilistic seismic hazard assessment
(more scientifically sound).

3. The Open Day
The main goals of  the Open Day were to answer re-

quests from the public and to take advantage of  its atten-
tion to establish a direct relationship between citizens and
seismologists. 

On May 11, 2011, the INGV opened its headquarters
to the public. The program included:

AN INFORMATION DAY ON EARTHQUAKE HAZARD

Figure 3. People visiting the earthquake and Earth interior exhibitions.



– meetings with seismologists, to answer questions
on Italian seismicity and earthquake physics; 

– guided tours of  exhibits on earthquakes and the
Earth’s interior and magnetic field; 

– guided tours in the 24-hour seismicity monitoring
room; 

– five afternoon lectures on the social impact of  the
rumors, and reduction of  seismic risk.

All of  these initiatives were linked into a single path that
was proposed to the visiting groups that began to ‘invade’
the headquarters of  INGV an hour before the official
opening. The visit started with the showing of  short videos
(produced to be posted on the YouTube/INGVterremoti
channel during the day) in the presence of  a researcher, to
give the public the opportunity to ask questions and to re-
ceive more detailed and accurate information.

The interactive exhibits about earthquakes allowed
people to learn about the Earth’s interior, and to under-
stand where and why earthquakes occur in Italy and
worldwide (Figure 3) [Nostro et al. 2005]. The interactive
exhibits about geomagnetism allowed them to explore
and understand how Earth’s magnetic field is generated,
and what its characteristics are [Winkler et al. 2005].

Then each visiting group was accompanied to the seis-
micity monitoring room, the place where the data arrive
from the seismic stations distributed throughout the Italian
territory. Here the staff, who are available 24 hours every
day of  the year, compute the hypocenter and magnitude of
each earthquake that occurs in Italy (Figure 4), and send
quick information to the Civil Protection Authorities. In
this room, there were many of  the seismologists who were
normally engaged in the seismic monitoring shifts, who de-
scribed the Italian seismicity in real time. The video wall in
this room had been specially designed for this occasion, to
show the distribution of  the seismicity of  the last 10
months throughout Italy and the city of  Rome, to provide
an instant overview of  the situation. 

At the end of  the visit, each group was accompanied
into another room, where it was possible to put specific
questions to experts on seismic hazard in Italy and to see
the distribution of  historical and recent seismicity and seis-
mic hazard in the different Italian regions [Pignone and
Moschillo 2011]. During the tour, it was also possible to
have information material, such as brochures, maps and
books, provided by the INGV.

Moreover, visitors had the opportunity to participate
to the Guess how many earthquakes there will be in Italy today
game. This game was designed to make people aware that
looking at the statistics, you can guess and predict the
number of  earthquakes that occur in a day (with some
confidence intervals), although this is very different from
making the prediction of  one earthquake, indicating the
exact location, date and magnitude. A student of  a secondary
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Figure 4. People inside the INGV seismicity monitoring room.
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school in Rome indicated the exact number (54), and won
a T-shirt and some publications produced by the INGV. 

In the afternoon of  the Open Day, we organized five
conferences on general topics: from the social impact of
the spread of  rumors, to the reduction of  seismic risk. Re-
searchers and technologists from different fields addressed
the “question of  the earthquake” from very different
points of  view. These included:

– Earthquakes in Rome, by Andrea Tertulliani; 
– A un tale j’arisurta che a Roma, all’unnici de Maggio...

(Someone knows that in Rome, on May 11…), by Massimo
Crescimbene and Federica La Longa; 

– The end of  the world: a recurring theme, by Antonio
Meloni;

– Prevent and predict earthquakes, by Angelo De Santis;
– Living with earthquakes, by Giulio Selvaggi.
These conferences were attended by many people

(about 100-150 each), and they promoted great interest
among the public.

4. The YouTube/INGVterremoti channel and social
networks

Simultaneously with all of  the information activities
at the INGV headquarters in Rome, we designed a com-
munication plan for people who could not come to the In-
stitute, by posting a series of  short videos on the
YouTube/INGVterremoti channel [Amato et al. 2012].
There were three videos uploaded before May 11:

– Rome and earthquakes. This movie explains the char-
acteristics of  the seismicity of  Rome, and describes the re-
lationships between Rome and earthquakes. 

– Earthquake in Rome on May 11, 2011? Through the
contributions of  INGV experts and the consultation of  the
original papers of  Raffaele Bendandi, this movie tries to
work out what was true in this presumed prediction of  an
earthquake in Rome for May 11, 2011.

– The program of  the Open Day, added on our
YouTube channel on May 9.

From May 11 at 00:30 to May 12 at about 01:30, 12
new videos were posted, partly made in the days before,
and partly recorded live during the day, to explain how and
why an earthquake occurs and to provide updates of  on-
going seismicity in Italy from the INGV seismicity moni-
toring room.

These two types of  movies on the YouTube/INGV
terremoti channel had the dual purpose of  providing gen-
eral information on earthquakes, on the characteristics of
historical and recent seismicity of  the Italian territory, and
on seismic hazard, while keeping the public updated on the
progress of  seismicity in real-time, to allow them to work
out how many earthquakes occur in Italy in a ‘normal’ day. 

The videos with updates from the INGV seismicity
monitoring room also contained some brief, but essential,
information about how the seismic surveillance service is
carried out, and how the hypocenter and magnitude of  an
earthquake are computed.

AN INFORMATION DAY ON EARTHQUAKE HAZARD

Figure 5. The 15 videos included in the ‘playlist’ named ‘11 maggio 2011’. This playlist include all of  the videos recorded for May 11, 2011.



Considering all of  the videos in the ‘playlist’ of  May
11, 2011 (maggio 11, 2011; Figure 5), the total number of
views was about 24,000 in one day (on May 11, 2011). To
date, both ‘Earthquake in Rome on May 11, 2011?’ (over
67,000 views), and ‘Rome and earthquakes’ (more than
22,200 views) are among our most viewed videos.

Even on social networks, there was a lot of  excitement
in the days before May 11, 2011. From our experimental
INGVterremoti Twitter site, we sent out a ‘tweet’ on May
10 stating that the INGV had organized an Open Day and
a YouTube program on the INGVterremoti channel. The
same information was also put on the Facebook page ‘Ter-
remoto Oggi’, managed by INGV-Bologna.

5. Impact on the media and the city
Between May 7 and 14, 2011, the initiative promoted

by the INGV was published in 130 newspaper and maga-
zine articles, with over 450 articles on the internet, and
48 articles in the international press (Figure 6). Most of
the articles were written after the May 9 press confer-
ence, to give voice to the
information on the pre-
diction and to announce
the Open Day, although
many other were written
on May 12, to describe
what happened at the
INGV during the Open
Day, and in the city on
May 11, 2011.

From May 9 to May
14, 2011, we counted 48
television and 15 radio
interviews. In particular,
some local networks had
updates during the day
on what was going on at
the INGV (specifying the
number and kind of  peo-
ple participating, how
many children, adults,
and students), and about the seismicity in Italy and Rome.

The Open Day had a significant impact on the media
and the public (Figure 7). Indeed, it is important to note that
the INGV communication plan was addressed to the same
media that contributed to the resonance of  the story of  the
prediction. This allowed us to counter the unreasonable
fear that they had produced. This activity was shown to
be appropriate to avoid irrational and unjustified behavior,
and to be effective with direct and immediate information.

How did the city of  Rome react to the prediction? Ac-
cording to the daily newspaper “La Repubblica” on May
11, 2011, 20% more of  the public employees were on va-

cation compared to the same day in 2010. Public employ-
ees were not the only ones who did not go to work, as
many shops were closed that day. Moreover, the campsites
along the coast near Rome were overwhelmed for the
night and for the fateful day. It is interesting to note that
the municipality of  the city of  Rome where the ‘predic-
tion’ had more effect was Esquiline, where many busi-
nesses are run by people from China, a country that has a
long tradition of  attempts to predict earthquakes. 

How did the institutions react? The Civil Protection
Department of  Italy developed and published on its web-
site (www.protezionecivile.gov.it) on April 21, 2011, the
dossier May 11: Earthquake in Rome?. This is a study de-
voted to the predictability of  earthquakes and seismic risk
in the city of  Rome, which had over 20,000 users up to
May 12, 2011. The City of  Rome, the Lazio Region and
the Province helped to disseminate information from the
Department of  Civil Protection and the INGV, and were
invited to consider this fateful news in a rational manner.
The news circulating on websites, blogs, newspapers, tel-

evision and radio fueled fears that led many people away
from Rome. This reaction induced Codacons (a union of
consumers) to submit a complaint to the judiciary for pro-
cured alarm and abuse of  popular credulity.

6. How did it all go?
The May 11, 2011, initiative at the INGV was an im-

portant experience in integrated communication, in
which the different skills within the institute worked to-
gether to deal with a communication emergency. The
high influx of  the Open Day, the resonance in the media,
the contact with people, both direct and through the web-
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Figure 6. The number of  articles on the web, in newspapers and in national magazines, and in the international
press, and the number of  interviews on television and radio services, from May 7 to May 14, 2011. Only the
articles and interviews mentioning INGV are included.
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site and the YouTube/INGVterremoti channel [see
Amato et al. 2012, this volume], make us confident that
our initiative was useful, and that it helped to limit the
panic and reduce the social problems on May 11, 2011.

In this article, we have briefly summarized why and
how we developed a communication strategy to face an
emergency, such as the one triggered by a fake earthquake
prediction in Rome on May 11, 2011. Although it was not
a real emergency, the fear and uncertainty among the peo-
ple required the time and attention of  many seismologists,
researchers, and technicians, to counteract the effects of
this prediction. All of  the INGV workers involved in the
various stages of  the May 11 Open Day felt a strong social
responsibility: i.e., they contributed with their scientific
knowledge to the calming down of  people who were re-
ally afraid that a devastating earthquake would destroy
Rome. Although we are aware that a strong earthquake
in the central Apennines that even has relevant effects in
Rome might occur, we tried to convince people that the
level of  risk on May 11, 2011, was the same as the days be-
fore and the days after; that earthquakes are natural phe-
nomena, and that it is possible to cope with them,
provided that prevention actions are taken. 

Moreover, our initiative contributed to the improv-
ing of  the relationships between scientists, the media, and
society, and stimulated the broad and qualified participa-
tion of  citizens in the scientific debate and in the basics of
seismic hazard assessment. The opportunity was taken to
share scientific and social knowledge on earthquake
awareness and preparedness. As well as the so-called Ben-
dandi prediction, we explained the real dimensions of  seis-
mic risk in Italy and worldwide, and what the role of
seismological research is in risk mitigation.

Here we quote the words of  the ANSA national
press agency, as they summarized the INGV Open Day
[ANSA 2011]: 

“‘People are afraid when they do not understand; it is
like fear of  the dark’, said an old man as he left the INGV
room where the researchers illustrated the seismic maps.
Nearby, the 24-hour monitoring room was flooded by chil-
dren with their mothers, grandmothers, and teachers. A
class of  high school ‘Aristotele’ had decided to come with-
out their teachers. In every corner of  the Institute, tens of
researchers with maps and interactive models explained
what earthquakes and faults are, and what seismic risk
means, to more or less scared bystanders”.

Knowledge reduces fear. Talking with people, ex-
plaining things with calm and confidence, is the way we
have to face these emergencies, without hiding the real
risks in a seismic country like Italy. 

The measure of  the success of  this ‘strange event’ is
not just the reduction of  fear (hard to measure), but rather
the awareness that we were ready and able to face a huge

request for information and to restore the rightful role of
correct scientific information. Our initiative countered the
false information with a communication plan that had
strong coordination and involved both the relevant sectors
within the INGV and many experts of  information and
communication. To reach this result, we used conventional
procedures, like the press conference and meetings with re-
searchers, but also the social media, like YouTube, Twitter
and Facebook.

We are strongly convinced that we can protect ourselves
from the effects of  earthquakes through awareness, pre-
vention and education. A virtuous circle can be created
among the worlds of  science, communication and infor-
mation, civil defense, and government, to reach the peo-
ple and spread awareness of  the risk.
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“Every rumor has its audience”
Gordon Allport e Leo Postman

The Psychology of  Rumor

ABSTRACT

This study takes a soft scientific cut to talks about rumors, hoaxes and
urban legends. Social psychology, more elegantly, uses the latin word
rumor (rumour in British English), which means sound, voice, or gossip.
In social, economical, political, cultural and scientific communication,
rumors indicate news that is presumed true, that circulates without
being confirmed or made evident. The scientific history of  rumors is
briefly described starting from the period of  ancient Rome, throughout
the Second World War and the Internet era, up to today. We will try
to answer some questions that can be useful to scientists today. What
are rumors? How are they born? How do they spread? By which laws
are they regulated? How do we need to fight them? A final question
regards the collocation of  rumors into modern science. Science today is
divided into ‘hard’ and ‘soft’ science (the latter of  which generally lacks
a basic mathematical structure); these terms, respectively, indicate the
natural sciences, which investigate Nature, and the social/human
sciences, which investigate man in all his facets. Maybe rumors can be
thought of  as a bridge suspended between two banks: those of
‘scientific truth’ and ‘human truth’.

1. Introduction
The history of  rumors is as

old as human history. Even in
remote antiquity, rumors, gos-
sip, and hoax were always in cir-
culation – in good or bad faith –
to influence human affairs. The
ancient Romans had a god de-
voted to rumors: the goddess
Fame.1 This goddess was repre-
sented as a woman always in
motion, constantly shouting
and spreading good and bad

news. Young and impetuous, she was often pictured with
wings covered with eyes, mouths and tongues, in the act of

playing a trumpet or two, one for truth, the other for lies.
This winged monster allegorically represented rumors that
arise, spread, gain credibility, do not distinguish between
truth and falsity, and amplify and distort the facts at will.2

Let us now give an example of  what a rumor is and
what effects it can produce. On October 30, 1938, the
radio drama The War of  the Worlds was broadcast from the
Columbia Broadcasting System (CBS) studios in the
U.S.A., starring by Orson Welles and based on the science
fiction novel by Herbert George Wells.3 This program be-
came famous, as it triggered panic by describing an alien
invasion. Despite notices sent out before and after the pro-
gram, many radio listeners did not realizing that it was fic-
tion, and they believed that the landing of  hostile aliens in
U.S.A. territory was really happening. Indeed, the adapta-
tion of  the novel simulated a special newscast that was at
times inserted above the rest of  the scheduled radio pro-
grams to provide updates on the landing of  the bellicose
Martian spacecraft in the town of  Grovers Mill, New Jer-
sey. With these words, Orson Welles described the uproar
that his interpretation had caused: “The size of  the reac-
tion was incredible. Six minutes after we aired, the houses
were emptied and the churches were filled, from Nashville
to Minneapolis people raised cry and tore their clothes on
the street. We began to realize, while we were destroying
New Jersey, we had underestimated the extent of  the vein
of  madness of  our America”. 

Today with the development of  mass media, the rise
of  the internet and social networks, rumors are ubiqui-
tous. “Did we really ever go to the moon?”. Higgs boson:
“What has God got to do with it?”. “Harold Camping’s
prophecy about the end of  the world today, October 21,
2011, did not come true. Now we have to wait until De-
cember 21, 2012, to see if  the prophecy of  the Maya will
come true”.

Then to the rumors and prophecies that relate more
closely to the earth sciences and seismology: “On May 11,
2011, there will be a devastating earthquake in Rome. The
prediction of  Raffaele Bendandi…”.
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2. Epistemological digression
Talking about rumors puts us ahead of  some philo-

sophical questions regarding epistemology. Epistemology
is derived from epistème (certain knowledge, science) and
logos (discourse). In a narrower sense, epistemology is
identified with the philosophy of  science, which deals
with the fundamentals of  the various scientific disciplines.
In ancient philosophy, the term dòxa (opinion) was used
to indicate an uncertain knowledge. Plato, in the fifth
book of  the Republic, reports the words of  Socrates: “Sci-
ence and opinion are not tangible things, but forms of  dy-
namis, that is, faculty or potential”.

The problem, therefore, is a problem of  demarcation
between what is science and what is not, or the difficulty to
distinguish science from pseudo-science and religion. If  we
try to exemplify these brief  epistemological notes, we are
faced with some questions. Is truth closer to science or to
what people believe? How can we approach scientific
truth? Can scientific truth be established by the scientific
community on the basis of  a majority? And then, how
should minorities and voices of  dissent be considered?4

While rumors express common opinion (doxa), what
should science do to combat against rumors?

3. Scientific studies on rumors
In 1940, in America, rumors about World War II

began to spread. The U.S. government was worried about
these rumors, as there was a risk that they would affect
the social unit of  the United States before they entered the
war (the U.S.A. entered World War II on December 8,
1941). To fight rumors that were deemed dangerous to civil
morality and national security, the U.S. government decided
to set up institutional committees; at the same time, social
scientists began to study the phenomenon of  rumors. 

Rumor Clinics were born in America (in Chicago, in
1942) as operating units of  a larger project, known as the
Rumor Project, that involved several government agen-
cies and American universities. Using data collected by
the Boston Clinics (1941-1942), every Sunday, the Boston
Herald published the most famous rumors of  the week,
where the newspaper dedicated a column of  the first page
to dismantling the rumors according to the evidence
from the facts.

After their studies on rumors during the second war,
in 1947, Allport and Postman publish The Psychology of
Rumor. This study is considered by many as a milestone
of  social psychology, because this science came from the
universities to become a science that deals with reality.
Allport and Postman [1947] defined rumors as proposi-
tions of  faith on specific (or current) topics that pass from
person to person, usually by word of  mouth, without any
evidence of  their truth. Although rumors are usually
communicated from person to person by word of  mouth,

the media have a key role in their spread.5

For Allport and Postman [1947] the basic characteris-
tics of  rumors are:

– they are transmitted by word of  mouth;
– they provide information about people, events and

conditions;
– they express and meet the emotional needs of  the

community.
A crucial aspect in the definition of  rumors is the em-

phasis given to their characteristics:
– disclosure (word of  mouth, which is amplified by

newspapers and media);
– content (news that is in the public domain, to be

distinguished from private and trivial matters);
– listening (rumor spreads to the community because

it responds to the emotional needs).
According to psychoanalysis, Allport and Postman

[1947] supported the idea that a rumor can respond to a
state of  uncertainty through the production of  a response,
and that this can have a cathartic effect.6

Robert Knapp, a student of  Allport, collected and cat-
egorized rumors, and divided them in three categories
based on their content:

– rumors of  impossible dreams (‘pipe-dream rumors’),
which reflect public wishes and expected results;

– ghost rumors and rumors based on fear (‘bogie-
man or fear rumors’), which reflected popular fears and
anxieties;

CRESCIMBENE ET AL.

422



423

– rumors that lead to disagreement (‘wedge-driving
rumors’), which are intended to undermine alliances and
relationships.

Knapp concluded that negative rumors expand more
easily than positive rumors. Jung [1959] proposed a classi-
fication of  rumors based primarily on their temporal du-
ration. He distinguished the rumors as ‘ordinary’ and
‘visionary’. For Jung [1959], visionary rumors have a uni-
versal symbolic value and they live a long time. This kind
of  rumor that expresses chronic anxiety is detectable in
the archetypal images and the collective fears about the
situation of  the world, or in the universal desire for a su-
pernatural power to redeem.

Other authors, such as Festinger [1957] and Prasad
[1935], argued instead that anxiety and fear are supported
and supplied by rumors (e.g. an earthquake in India in
1934). In this interpretation, the function of  rumors is pre-
cautionary and to alert against disaster, and they also have
an adaptive function in relation to catastrophic events.

In 2004, Prashant Bordia and Nicholas Di Fonzo pub-
lished an article entitled Problem solving in social interactions
on the internet: rumor as social cognition, where they stated
that transmission of  rumors is probably indicative of  a
“collective process of  interpretation” (sense making). They
reported also that in this process of  collective problem
solving, every rumor followed four stages of  development:

– introduction of  the rumor;
– spontaneous generation of  opinions, from where

discussions are created;
– resolution of  the problem;
– loss of  interest.
In their book Psychology of  Rumor, Allport and Postman

[1947] also formulated the basic law of  rumor, in which the
strength of  the rumor (R) is linked to the importance (i) and
to the degree of  ambiguity (a) of  the topic, such that:

R ≈ i × a                                        (1)

Finally, according to recent studies, rumor strength is
now considered a complex function of  anxiety and un-
certainty that can occur from internal states of  individuals
(trait anxiety) or from the outside, as state anxiety, or from
their interactions.

4. How to fight rumors
Fighting rumors is not a simple task. Generally there

are only a few simple pieces of  advice that can be issued to
general public, such as:

– Don’t believe information coming from traditional
media and new media;

– Check the sources from where the news came 
– Do not consider any source as a-priori authoritative;
– Increase your own basic scientific knowledge;

– Always maintain a genuine scepticism and develop
critical thinking.

To face up to rumors, a number of  tools have been
proposed that cover two areas: legislative and communica-
tive-educational. In Italy, from a legislative point of  view,
reference is made to Article 21 of  the Constitution, which
protects the freedom of  the press and free expression of
thought, through any medium of  communication. As an
European Union Member State, Italy is obliged to respect
the freedom of  the press, as enshrined in the Charter of
Fundamental Rights of  the European Union (Art. II-71).

Recently, in many countries, controversy has been
stirred up by some legislative measures that have been en-
acted to defend users from information inaccuracy. A spe-
cific type of  these interventions provides what is called a
‘chilling effect’: some rules that make it possible to ‘freeze’
or delete a range of  information that is deemed to be in-
correct or inaccurate. In Italy, for example, much contro-
versy has been aroused by the introduction of  the
Communications Authority7 (AGCOM) Resolution No.
668/2010 which provides for an ‘erase system’ for websites
suspected of  violating copyright rules. Further legislative ex-
amples concern false alarms. In Italy, as in other countries,
this offence is punishable by a fine.8 A false alarm is consid-
ered as an act that triggers emergency procedures without
there being the presence of  a real danger, from cases of
small importance, to events of  greater social impact.

In terms of  seismic risk and announced earthquakes,
it is worth mentioning the case of  Garfagnana (Tuscany,
Italy). In 1985, based on predictions made by the Italian
scientific community, Giuseppe Zamberletti, Head of  the
Italian Civil Protection, evacuated about 100,000 residents
in an area where an occurrence of  an earthquake was said
to be possible. The predicted earthquake did not happen,
and Giuseppe Zamberletti came under inquiry for pro-
cured alarm. In opposition to the case of  Garfagnana, we
can consider the events in relation to the earthquake in
L’Aquila (Abruzzo, Italy) on April 6, 2009. Based on the
analysis of  the concentrations of  radon gas in the area, Gi-
ampaolo Giuliani, a technician at the National Institute of
Nuclear Physics, spread the news around about an earth-
quake that would occur on March 29, 2009, in Sulmona (a
town situated about 80 km from L'Aquila). The earth-
quake at Sulmona did not occur, and Giampaolo Giuliani
received a notification of  procured alarm after the Head
of  Civil Protection, Guido Bertolaso, had requested for
him to receive “exemplary punishment”.9 A few days later,
the devastating earthquake hit L’Aquila. Up to today, the
trial remains in progress and the Department of  Civil Pro-
tection will have to answer for its choices. The members
of  the Department of  Civil Protection, Major Risks Com-
mittee are accused of  multiple manslaughter and serious
personal injury, as they provided reassuring messages to
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the public six days before the earthquake occurred. Be-
yond the idea that the courts do not seem to be the most
appropriate place to discuss problems of  such relevant sci-
entific and social impact, this theme of  prediction versus
unjustified alarm has generated vibrant scientific debate
in Italy and abroad, which is still going on [see, for exam-
ple, Hall 2011].

As regards the area of  communication-education,
the fight against rumors involves: communication, popu-
larizing science and science education. Scientific commu-
nication is defined as the kind of  information published
by journals dedicated to the scientific community (a fa-
mous example is Nature), while using the expression of
the ‘popularizing of  science’ when what is meant is the
spread of  scientific knowledge to the general public. This
is carried out in Italy by magazines such as The Sciences,
television programs such as Quark, and internet sites like
MolecularLab.

An article to be published in a scientific journal must
pass a series of  steps to assess its reliability, the validity of
the research, and the expertise of  the authors, among
other aspects. So how can it be that prestigious scientific
journals can publish errors such as the discovery of  cold
fusion.10 For reasons still not entirely clear, Fleischmann
and Pons held a press conference on March 23, 1989, be-
fore their research was to be published by a scientific jour-
nal. The publication was released on 10 April, 1989, as a
short article written for the Journal of  Electroanalytical
Chemistry [Fleischmann et al. 1989]. The article, in the
opinion of  many scientists, was written in haste and was in-
complete, and it contained some substantial errors in the
measurements of  the emission of  gamma rays.

Therefore, it would seem that rumors cannot be ef-
fectively fought by the journals that deal specifically in the
science, and this is also true for magazines, newspapers and
the internet, which all contribute to the public under-
standing of  science. Generally, in Italy, and it seems true
for others European countries too,11 journalists who deal
with science do not have full scientific training, and this
often leads to inaccurate scientific information that is of-
fered to the public in a superficial and inappropriate way,
and which is sometimes totally incorrect.

5. Conclusions
In our opinion, to combat rumors and to disseminate

accurate scientific information, we should go in two di-
rections: on the one hand, there must be the promotion of
quality science journalism, by trained journalists in differ-
ent fields; on the other hand, scientists must be trained to
engage in communication and dissemination of  scientific
information.

A further consideration relates to science education.
We note that the assumptions themselves of  a science ed-

ucation are often misleading and incorrect. Science is
often taught at schools as a dogmatic ‘truth’. School pro-
grams do not provide epistemological training to develop
observation, phenomenological approaches, and critical
thinking. An example of  a phenomenological scientific ap-
proach12 has been developed by the EDURISK Project13

(Istituto Nazionale di Geofisica e Vulcanologia; INGV,
Italy) over 10 years of  activity. It is an educational project
to reduce seismic and volcanic risk in Italy, and it is pro-
posed to Italian teachers as a multidisciplinary method,
and with a strong phenomenological approach. The
themes of  seismic and volcanic risk can be explored
through a variety of  disciplines, ranging from history to
literature, from religion to mathematics and engineering,
and from psychology to natural sciences, geology and
physics. This approach initially disorients teachers that ex-
pect truths and certainties by the INGV researchers. In-
stead, our approach proposes a path to knowledge that is
built together, teachers, students and researchers.14

In conclusion we emphasize that the most effective
response to combat rumors is to encourage a process of
science education, ever more wider and open to the pub-
lic, accepting the challenge of  bringing reliability, accu-
racy and depth of  science to the popularization of  science.

In this direction, we are supported by the thoughts
of  Italian philosopher Giulio Giorello: 

“We believe that scientific truth is nothing but a state-
ment that somehow we can control and that can also be
discarded and replaced by another, which allows us to bet-
ter understand the experiences we have, the observations
that are recorded. In this sense, what we care about is not
so much the possession of  something, but the tension, the
effort we make. What I have checked, you can also check,
because - as rightly said by Galileo, Descartes, Pascal, and
all the great founders of  modern science - any person who
is able to understand and desire, and who will apply this,
is able to make and control the experience. Science is pub-
lic and verifiable by everyone. If  it is controllable and pub-
lic, it is also teachable”.15

In our opinion, Giorello’s words emphasize four main
points that relate to science and how science is studied:

(1) the guarantee of  scientific data objectivity, that to
maintain such, it must always be clearly identified, sepa-
rated from the processing and interpretation of  what was
done, so it can be taken and checked by other researchers,
and therefore there is the importance of  repeatability of
scientific experience;

(2) the importance of  calling into question acquired
scientific truths, so that science really aims at arriving at
the ‘truth’;

(3) the importance of  knowing how to teach science,
not as dogmatic truth, but as a cognitive process that starts
from experience, observes a phenomenon, questions its
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mechanisms, its meaning, and the relationships between
its parts, and verifies that its learnings are useful to explain
observed phenomena;

(4) the human dimension of  science, both in an indi-
vidual sense as science made by man and therefore falla-
cious and characterized by human experience, and as a
collective process of  knowledge that in order to be such
must be of  all.

Notes
1. Fame (derived from the Latin fari, which means to speak) was a deity

as the allegorical personification of  rumor in Roman mythology.
Virgilio speaks of  her personification created by the Earth after Ceo
and Encelado. Literally translated, the Latin phrase Fama volat
means that fame [the news] flies. (Virgilio, Eneide, III, 121).

2. Ovidio gives a broad description in the XII book of  the
Metamorphoses.

3. The War of  the Worlds, published in London in 1898, is considered
one of  the first novels of  science fiction.

4. Critics of  the thoughts of  Popper say that science would not have
progressed without the minorities and ‘dissidents’.

5. For example, the great cabbage hoax, [Hall 1965, 1977].
6. Allport and Postman [1947] refer to Freud’s psychoanalytic model

of  emotions. This is a hydraulic model, emotions (internal) find a
way (acceptable) to be expelled, and act on the internal tension.

7. The Communications Regulatory Authority is an independent
authority, established by Law n. 249 of  July 31, 1997. Independence
and autonomy are elements that characterize its activities and
deliberations.

8. According to Article 658 of  the Penal Code.
9. On December 22, 2009, the court of  Sulmona acquitted Giuliani of

the accusation of  procured alarm in connection with the March
29, 2009 events.

10. Cold fusion was suddenly in the spotlight on March 23, 1989, when
chemists Martin Fleischmann of  Southampton University in
England, and Stanley Pons of  the University of  Utah in the USA,
announced to the press that they had achieved it.

11. See, for example, Verhoeven 2010. 
12. For a phenomenological perspective of  the educational event, see

for example Pezzella 2007.
13. The EDURISK project was proposed in 1999 at the National Group

for Earthquakes Defense (GNDT) of  CNR, merged in 2001 in the
INGV. The project was conducted from 2002 to 2006 and then from
2008 to 2009. For more information see: Sintesi dei lavori del
Workshop EDURISK 2002-2011: 10 anni di progetti di educazione al
rischio – Roma, 30 Novembre 2011, edited by Vera Pessina and
Romano Camassi, Miscellanea INGV, 13, 2012; available at: http://
istituto.ingv.it/l-ingv/produzione-scientifica/miscellanea-ingv/.

14. For educational programs fulfilled in the project see the website:
www.edurisk.it.

15. Il Grillo (11/12/1997): Giulio Giorello, La verità scientifica, In:
Enciclopedia Multimediale delle Scienze Filosofiche, Rai
Educational, http://www.emsf.rai.it/grillo/archivio.asp.
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Memories of the past contribute to prevention:
photography as a direct means for public understanding of science
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ABSTRACT

There are thousands of  ways to achieve a sustainable future for our
Planet. Some of  these follow high-value scientific research activities,
while others simply aim to increase people’s awareness of  what can
and should be done to improve our, and our children’s, quality of  life.
The easiest way to develop this specific kind of  ‘spread of  culture’
consists of  bringing back to life what was preserved of  the history of
a population and of  a territory, by representing it in a renewed form,
and by making it ‘food for thought’. The Istituto Nazionale di
Geofisica e Vulcanologia (INGV) followed this approach and decided
to publish two volumes where the objective was to make people more
aware of  the geological and volcanic risks in some specific areas of
Italy. The immediacy of  the photography is used to tell the stories of
volcanoes and earthquakes, to represent past events that have become
‘memories’. and to use these as a basis to build a better future.
Terremoto Calabro Messinese, 1908/2008 and Terre di Fuoco
are the two photographic books that have been published by INGV in
cooperation with Alinari, the oldest firm in the world in the field of
photography and image communication. The photographs selected to
be included in the two books had a double significance: on the one side,
they had to convey to the reader the immediacy of  the emotions that
other people had felt and lived; and on the other side, they had to make
people understand the importance of  prevention. The fascination of
history, the importance of  memories of  the past, and the extraordinary
strength of  images help the reader build a link between the past, the
present and the future, where the lessons learnt from past centuries and
from the study of  the Earth and its energy help us to understand which
steps should be taken to achieve a ‘sustainable’ future.

1. Introduction
Volcanic eruptions and earthquakes have always ac-

companied man over the centuries. As manifestations,
sometimes extreme, of  the internal dynamics of  our
Planet, they have been the subject of  stories and docu-
ments of  extraordinary quality. Indeed, the numerous tes-
timonies, as well as their historical and literary value,
represent an immense heritage for scientific research, and

it is also thanks to these texts that we can reconstruct the
history of  the Earth, and in particular, the history of  its
volcanoes and earthquakes.

Man has always tried to describe what happens dur-
ing an earthquake and to document the power of  volcanic
eruptions, their effects, the tragedies of  the victims and
survivors, the difficulties of  reconstruction, and all of  the
steps of  these natural events, almost wanting to leave a
constructive witness of  what they have observed.

While this applies to our entire Planet, in Italy, the
immense archives of  writings and testimonies of  the past
have allowed scholars to understand the series of  volcanic
eruptions and earthquakes over the centuries. This is in-
formation that is of  vital importance for Italy, whose ter-
ritory is characterized by areas of  high seismic risk, and
by the presence of  numerous active volcanoes. Due to this
great availability of  material, the work of  researchers,
however, has had to cope with the need to achieve scien-
tific reconstruction of  events, while in the tales of  past
memories, technical data and timely observations have
very often become mixed with partial, inaccurate, and
sometimes fanciful, reports.

Since antiquity, there have been reconstructions of
extreme natural events that have generated many doubts,
as well as other writings representing, in some ways, the
basics of  seismology and volcanology. However, it was
with the advent of  communication by images that the
tales of  disasters took on a central and objective role for
the world of  scientific research. Photographs have the abil-
ity not to modify what they represent: as it was not possi-
ble to manipulate photographs, those who saw them
could draw a full, objective interpretation, which provided
conclusive evidence of  understanding about what they
represented.

Vintage photographs become extraordinarily sharp
tools in the hands of  researchers, as precious testimonies
of  past events, where their analysis is fundamental to the
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understanding of  the status quo and to the formulation of
future scenarios. Indeed, photographs, as well as films, re-
duce, often to zero, the work of  interpretation that re-
searchers are called to play in the analysis. Due to the
immediacy and accuracy of  what pictures tell, the ‘mem-
ory’ becomes clear and translates into a suitable instru-
ment for every use, from scientific to informative.

By looking at these photographs, every reader can find
a source for reflection: from researchers, who find materi-
als to improve their knowledge of  a phenomena and their
studies, to simple citizens, who have the ability to see the re-
ality of  the events that changed the history of  some parts of
their territory. This process is seen in the choice of  the Isti-
tuto Nazionale di Geofisica e Vulcanologia (INGV; Italian
National Institute of  Geophysics and Volcanology) to pub-
lish two volumes that through their vintage photographs
tell the story of  the Sicilian volcanoes and the tragedy of
the earthquake that devastated the Messina and Reggio
Calabria area 100 years ago. The objective of  this work
was the combination of  the ‘purity’ of  the published pho-
tographs and a technical interpretation that was aimed at
providing an explanation of  the elements that caused the
disruption of  the territory that are still visible nowadays.

Images of  past events can transmit a number of  les-
sons to future generations that would otherwise be im-
possible to learn, and that must be translated into ‘facts’ to
improve the prevention activities needed to avoid the ef-
fects of  an earthquake or a volcanic eruption. Only with
images can the culture of  prevention reach the largest pos-
sible audience and the part of  the population that is threat-
ened by seismic or volcanic risk, thus increasing their
awareness. Due to these ‘memories’, the world of  re-
search can provide useful information to guide future

choice and to orient this towards full sustainability of  the
relationships between man and the surrounding environ-
ment, transforming even the simple vision of  a photo-
graph or a film into a prevention activity. 

2. Terremoto Calabro Messinese 1908/2008: the Calabria
and Messina earthquake, 1908/2008: a lesson to be learnt

The images collected by the researchers of  the INGV
in the book Terremoto Calabro Messinese 1908/2008 (The
Calabria and Messina earthquake 1908/2008) communicate
a sentiment that is at the same time one of  bewilderment
and hope. With surprise, some photographs document
how portions of  Reggio Calabria and Messina were al-
most untouched by the earthquake output, and even
some miraculously intact buildings amidst the complete
collapse of  others. Thus, as well as being a depiction of
the ruins, the photographs allow us to see beyond and to
realize that buildings and houses have different damage
types depending on the construction techniques.

The images themselves suggest that instead of  talk-
ing about a miracle, we should perhaps speak of  a wiser
choice of  the areas in which it is possible to build, or of  a
more conscious design of  the seismic characteristics of
the area of  the Straits of  Messina and Reggio Calabria, or
simply of  using better building materials. These demon-
strate that there is a better way to build, and therefore this
is a way that buildings should be constructed in areas
where seismic risk is high.

The photographic gallery uses over a hundred shots
to focus on three fundamental moments of  the seismic
phenomenon in relation to the life of  man: the effects of
the devastation on buildings and the environmental up-
heaval caused by the tsunami; the rescue process and life
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Figure 1. Left: Cover of  Terremoto Calabro-Messinese 1908/2008. The clock of  the Messina Central Post Office marks the time of  the big shock: 5:21
am. Right: Cover of  Terre di Fuoco. The explosive summit eruption of  Etna seen from the Greek theater in Taormina (ca. 1880-1890), with the
formation of  an eruptive column.
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in the camps; and finally the return to normal-
ity. The survivors, rescuers and refugees are the
protagonists of  the sad rite that lasted for many
weeks and that invariably recurs after each
strong earthquake. It is not trivial to tell what
happened over 100 years ago in the two cities
bordering the Straits through vintage images,
the tragic reminders that evoke a sense of  pro-
found loss. In the case of  1908, however, each
frame appears to emerge from a sense of  order,
of  almost quiet composure against an event of
extraordinary power, where all, Italians and
foreigners alike, worked together with a two-
fold aim: to save lives and to re-
store normality. Finally, in the
images with the camps, the ten-
sion that arose from the torment
of  the tragedy is no more visible:
the scenes of  rebuilding ordered
villages and wooden houses with
pitched roof  are very different
from the images of  the uncompas-
sionate iron encampments of  Be-
lice and of  Irpinia. The initiatives
of  solidarity and the presence of
the most diverse categories of  res-
cuers highlight at the same time
the poverty of  means combined
with the absence of  strategies, and
the aim to do what was possible
that united the actions of  the insti-
tutions and the spontaneous ac-
tions of  civil society.

As always happens in the case
of  large earthquakes, the seismic
phenomenon surpasses its physical
nature and becomes as well a so-
cial, cultural and administrative phenomenon, an event of
great historical impact, the moral and material signs of
which remain with the territory for several decades. The
earthquake of  1908 also marked a major turning point for
the whole of  Italy as a country also from a scientific point
of  view, with the introduction of  seismic classification and
the related technical standards for buildings in more and
more areas of  the national territory. Giuseppe Mercalli
was the first to draw up a list of  places categorized by in-
tensity grades using his macroseismic intensity scale, to
which he added on this tragic occasion, grade 11: catas-
trophe. Consequently, Messina and Reggio Calabria be-
came the symbols of  experimentation into seismic
prevention, and at the end of  1909 the country had the
greatest number of  seismographs in the world: this was
when instrumental seismology was born.

Today, over 100 years later, the dense network of  seis-
mic monitoring of  the INGV in Italy can locate the epi-
center of  an earthquake within a few minutes, even if  it is
of  very low magnitude, and will understand in real-time
the possible effects in that area. The continuous progress of
scientific research allows us to update the seismic hazard
maps of  our territory with increasing accuracy.

3. Terre di Fuoco: Lands of Fire: the Sicilian volcanoes
narrated through images

Within its educational activities, the INGV published
the book Terre di Fuoco (Lands of  Fire), a collection of  pho-
tographs of  Sicilian volcanoes. The material used by the
INGV researchers came from the archives of  the Alinari of
Florence and from the Luce Institute, and it covers the pe-
riod between the last decades of  the 19th century and the
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Figure 2 (top). Messina. The back of  the Vittorio Emanuele Theater in Corso Cavour. The most
significant damage was caused by the collapse of  the surrounding buildings. A large opening just
below the roof  shows the complicated stage machinery that makes the theater appear to be more a
factory or a mill. Figure 3 (bottom). Campo Calabro. A casa baraccata (hut, or shack) built following
the antiseismic code enforced by the Bourbon administration after the large 1783 Calabrian
earthquakes. The building that was supported by a wooden frame tightly connected to the masonry
walls suffered minor damage.



first half  of  the 20th century. Etna, Vulcano and Strom-
boli are the protagonists of  this volume, and they are
chronicled through images that transmit intact to the
reader the power of  Sicilian volcanoes. The selected im-
ages guide the reader along a path of  knowledge of  the
episodes and places that have always represented a theater
where the stories of  volcanic and human events are woven
into an unbreakable combination that results in the mem-
ories, a tool of  scientific knowledge and prevention that is
essential for the development of  a sustainable future, even
in the areas exposed to severe risk, as that represented by
active volcanoes.

In Terre di Fuoco, the images
are arranged according to a path
through time and space, from
which the profound changes to
the territory emerge, both re-
lated to the activities of  the vol-
canoes and to the activities of
man. The documentation of
some eruptions is very impor-
tant; some date back to over a
century ago and show some
specific stages of  the eruptive
activity and their effects on the
territory. Pictures tell us how all
the areas at risk close to Etna
and to the islands of  Stromboli
and Vulcano were previously
sparsely populated, and the
same pictures also make us un-
derstand what the energies of
these volcanoes were like at
that time, and how they are still
today, and what effects a volcanic

eruption can have on humans. Indeed, all of  the photographs
show the human condition before the overwhelming force
of  nature. They also show the dynamics that are not too
different from those we saw in newspapers during the
eruptions of  Etna and Stromboli in recent years. If  pho-
tographs, in their beauty, capture the readers’ attention,
the captions provide technical and scientific analysis that
is capable of  making anyone fully understand the activity
of  these volcanoes.

During the history of  volcanology, the most impor-
tant periods were often concurrent with major volcanic
eruptions, which stimulated the growth of  the scientific
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Figure 5. The Island of  Stromboli. Left: Paroxysm of  October 20, 1950. The eruptive activity continued with an impressive lava flow from the
craters running along the slope of  the Sciara del Fuoco, until it reached the sea. Right: Paroxysm of  December 28, 2002. A photograph of  January
19, 2003, with the lava flow reaching the sea.

Figure 4. The Island of  Vulcano. The eruption of  1888-1890. November 23, 1888. The initial phase of  the
explosion, known as Vulcanian, from the active cone of  La Fossa was described later by Giuseppe Mercalli.
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community. This was seen in the structure of  the Etna Ob-
servatory, which was built in 1879 near the crater of  Etna,
at 2942 m a.s.l., as a center for astronomical observation.
After a large eruption, the Etna Observatory was com-
pleted with a volcanology section dedicated to the obser-
vation and monitoring of  the volcano. In 1926, the
Observatory became part of  the Department of  Vol-
canology of  the University of  Catania, and in 1933, it be-
came part of  the Istituto Vulcanologico (Volcanology
Institute) that was set up within this University. The Isti-
tuto Vulcanologico was a modern organization for the
systematic monitoring of  active Sicilian volcanoes (Etna,
Stromboli and Vulcano), the activities of  which were
based on scientific criteria that are still valid today. It also
led to the creation of  the INGV in 1999.

4. Conclusions
The INGV decided to communicate using images

and to bring back to life the memories of  the past, by up-
dating them and referring them to its patrimony of  knowl-
edge. This knowledge is the result of  decades of  research
in the seismology and volcanology fields, in order to pro-
vide a prevention tool for the populations that live in areas
at risk of  earthquakes and volcanic eruptions. 

With the effects that they have on the life and property
of  man, volcanoes and earthquakes have characterized the
history of  mankind, and more particularly, the of  Italy.
Knowing the past, acquiring its memory, analyzing and up-
dating it to make it available to the community – this is what
has helped to develop our scientific knowledge up to the cur-
rent awareness. This development was also due to histori-
cal photographs of  earthquakes and eruptions, which
remain very important from the scientific point of  view.

The charm of  history, the importance of  memories,
and the extraordinary force of  the historical photographs
published by the INGV help the reader to create a strict
link between the past, the present and the future. The
power of  images combined with the scientific analysis of
earthquakes and volcanic eruptions offer an important
contribution to the decisions to be taken to plan a sus-
tainable future for those areas that are exposed to seismic
or volcanic risk.
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ABSTRACT

Disasters related to natural hazards have increased in the last few
decades. This increment makes it necessary to develop non-structural
risk prevention and mitigation measures to improve people’s safety. An
effective non-structural measure that can improve the preparedness of
the population is a locally adapted communication campaign that is
focused on natural hazards. We have developed a hypothetical
communication campaign for a specific area in the north of  Italy, in
which hydro-geological risk is of  considerable importance. The content
of  the campaign is defined by the combination of  the requirements of
the law with the results of  a survey conducted in the study area. The
aim of  the survey is to evaluate the level of  risk perception among the
residents, and their attitudes towards prevention activities. The
operative procedure of  the campaign is modeled on advertising
strategies. The campaign is designed to reach each family, and it is
aimed at affecting people’s everyday life through a horizontal
communication strategy that involves flyers, billboards, umbrellas and
a website. The use of  umbrellas as a medium for the campaign is the
key. People mostly use umbrellas when it rains. Rain is linked with
hydrogeological risk. As the content of  the campaign is printed on the
umbrellas, each time people use these umbrellas, they remember the
campaign. The campaign is integrated into a broader communication
program that includes meetings with stakeholders, activities in schools,
and public conferences. The final goal is to foster the creation of  a
shared knowledge about risk in the whole population.

1. Introduction
Natural disasters have increased in Europe in the last

decade [European Environmental Agency 2010]. Italy is no
exception in this trend, and this increment makes it neces-
sary to develop non-structural risk prevention and mitiga-
tion measures to improve people’s safety. To this end, in
the past few years, the Department of  Environmental and
Landscape Sciences (University of  Milano-Bicocca), to-
gether with the Italian National Research Council (CNR),
has carried out various studies in a specific area in the
north of  Italy. These studies include a comprehensive geo-
logical survey and a detailed hydrological study. Further-

more, some activities of  information and prevention have
already been realized. Thus, the present study, which is fo-
cused on the communication to the general public, is part
of  a broader communication program, and it is realized in
an area that is well known from a scientific point of  view.

The central idea that guides our communication
choices is that ‘prevention is better than cure’ [Bianco and
Maggi 2000]. To create an extensive control network over
the territory, our aim is to involve the whole population in
the prevention activities. Prevention is a strategy based on
simple everyday actions. People can have key roles in risk
prevention, if  they are aware of  the hydrogeological na-
ture of  the territory in which they live. If  each citizen
starts to periodically check her/his neighborhood, she/he
will be the first sentry against natural hazards. Thus, the
goal is to reach as many citizens as possible.

2. Territory and population
This study is focused on the territory of  the ‘Comu-

nità Montana di Valtellina di Tirano’ (Mountain Consor-
tium of  Municipalities Valtellina di Tirano; hereafter
MCMVT). The MCMVT is made up of  twelve munici-
palities that are scattered over a 451.97 km2 area of  the
Italian Alps, in the Lombardy Region. The altitude goes
from 373,000 to 2,902 m a.s.l. (Figure 1). 

Starting from the last century, the population of  the
study area has sharply increased, and there are now 29,000
residents in the whole of  the MCMVT. As a consequence
of  this larger population, over the last 60 years, new set-
tlements have started to appear all along and down the
valley. In time, these new villages have become more im-
portant and populous than the older ones, which is also
due to internal migration from the mountains to the val-
ley. With few people living on the mountainside, the tra-
ditional activities linked with life in the forests have
disappeared. These activities were important actions in
the management of  the territory, and among other activ-
ities, they included the maintenance of  the dry-stone walls
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and the gathering of  the wood. Dry-stone walls slow
down the velocity of  run-off  water, and during heavy
rains, natural dams formed by water-transported twigs
and branches used to form into streams.

Thus, the consequences of  the changes in the de-
mography have resulted in a loss of  control over the ter-
ritory, and a subsequent increase in the risk of  flooding.
Moreover, the hydrogeological regime of  the MCMVT is
no longer natural, because the rivers are used for hydro-
electric purposes (as more people need more energy).

In conclusion, today the territory of  the MCMVT is
characterized by high hydrogeological risk due to its socio-
economic and geographical characteristics [Sterlacchini et
al. 2008].

3. Local civil protection plans
The content of  the communication campaign is de-

fined by the combination of  the requirements of  law with
the results of  a survey that was conducted in the studied
area. The law of  the Lombardy Region1 describes what
has to be done when speaking about natural hazard pre-
vention. The law identifies four main subjects: preventive
communication, training, emergency drill, and planning.
The corner stone of  the planning is the Civil Protection
Local Plan (CPLP). Each municipality has its own CPLP
that identifies the risks to which the territory is subjected,
as well as the areas that might be affected by a specific risk.
Also, the CPLP locates the safe zones in which people can
take refuge during an emergency. Thus, the CPLP con-
tains the information that the population has to know to
be prepared for an emergency: where hazards might strike

and where to go to be safe. From this point of  view, pre-
ventive communication, the first subject identified by the
law, can be thought of  as the communication of  the CPLP
to the general public.

4. The survey
The population of  the MCMVT was the subject of  a

survey carried out in person by one of  the authors of  this
paper [Garcia 2011]. The aim of  the survey was to evaluate
the level of  risk perception among the residents, and their
attitude towards prevention activities. Risk perception is a
key factor when planning a communication campaign. If
the citizens are aware of  the risks that exist on their terri-
tory, they will be receptive to a communication campaign
focused on these risks. In contrast, if  the citizens do not
know about the risks, they will be indifferent to the same
campaign, because the information will be considered out-
side of  the citizens’ sphere of  interest [Lombardi 2005].
Surprisingly, the results of  the survey showed that despite
having good knowledge of  previous flooding and mass
movements,2 the population of  the studied area has low
levels of  perceived risks and preparedness (Table 1). 

However, the population also showed interest in
being informed about natural hazards, mitigation activi-
ties, risk management and emergency procedures, as
67.3% of  the respondents expressed willingness to learn
how to be better prepared in the case of  a future event.
This includes learning about the appropriate mitigation
activities that they can directly perform to be less vulner-
able. Also, the results highlighted that the preferred
sources of  information are local authorities and not the
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Figure 1. The study area.
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scientific community.3 This indicates the need to work in
collaboration with the local authorities to communicate
scientific information, otherwise the same scientific in-
formation will not be willingly received by the general
public [Gallavotti and Pistoni 2007, Bucchi 2008].

5. Communication strategies
The operative procedure of  the campaign is modeled

on advertising strategies, as the final goal of  our campaign
is to get close to the goal of  a commercial campaign. Like
an advertiser, we want to suggest to our target to do some-
thing [Packard 1958]. Of  course, our aim is not linked to
some commercial purpose, but to risk prevention. The
center of  our campaign is the idea of  safety, and the sug-
gestion that through the adoption of  specific behaviors, it
is possible to make the place in which one lives safer, both
in everyday life and during an emergency.

It is important to note that we do not think that this
campaign is self-sufficient, to create better risk perception, or
even that this campaign will be sure to reach everyone. This
campaign is only one of  all of  the initiatives that should be
developed to create sensitivity in everyday life in a risk-ex-
posed territory. Indeed, extensive work has already been
done in the territory. Meetings with students and teachers
have been arranged to discuss risk preven-
tion in many of  the schools of  the MCMVT.4

Local authorities have met researchers of  the
Department of  Environmental and Land-
scape Sciences and of  the National Research
Council, to understand how a CPLP is made
and how to use it before and during an emer-
gency. This activity has been carried out in-
side the Doctoral research project of  one of
the Authors, and the cost has been borne
through the contribution of  a European
Community project, called Mountain Risk.

Now, we believe that it is important to
try to reach the whole population, to foster
the creation of  a widespread awareness of
risk, and this is the reason that lies behind the design of
this hypothetical campaign.

The campaign is designed to reach each family and
it is aimed at affecting people’s everyday life through a
horizontal communication strategy. The focus on every-
day life is rooted in the impossibility of  defining the exact
moment in which an emergency might take place. Thus,

although the law insists that preventive information has
to continuously run all the time, it is clear that repeated
excesses in risk communication can easily generate the
“cry wolf ” phenomenon, which would cancel out the ef-
fects of  all of  the effort. Several studies have shown that
if  the notice of  an imminent disaster is not followed by
the disaster itself, further communications will be re-
ceived with increasing skepticism by the citizens [An-
derson 1968, Baker 1984, Atwood and Major 1998].
Therefore, it is important to calibrate the communica-
tion, and to prefer initiatives that seek to change people’s
behavior by acting on their everyday lives. Communica-
tion that establishes artificial situations of  emergency
should be avoid, as they are destined to fade into noth-
ingness, and they can also erode the general credibility
in the source of  the communication.

Combining the requirements of  law with the results of
the survey, we created four iconic-text symbols (Figure 2).
On the one hand, these symbols draw attention to some
aspect of  the CPLP (where hazards can strike, and where
to go to be safe). On the other hand, these symbols an-
swer the citizens’ desire that was highlighted by the sur-
vey: to know which activities they can directly perform to
be less vulnerable. These symbols include:

– The symbol of  “Know the territory” (Figure 2, top
left, “Conosci il territorio” in Italian). The aim of  this sym-
bol is to push the population to know their own territory.
If  a citizen knows that their house might be flooded by the
river, then there are more chances not only that they will be
ready to move away in time, but also that they will con-
stantly check the river during (for example) heavy rain.

RISK MANAGEMENT: A PROPOSAL FOR COMMUNICATION STRATEGIES

Figure 2. The four symbols of  the campaign.

Population with knowledge of  previous flooding and mass movements 88.3%

Risk perception level of  the population low (2.2/ 5) 

Preparedness level of  the population low (2.5/ 5) 

Level of  trust of  the population in the local authorities medium (3/ 5)

Table 1. Results of  the survey on risk perception (adapted from Garcia [2011]).



– The symbol of  “Inform yourself ” (Figure 2, top
right, “Informati” in Italian). The aim of  this symbol is to
suggest to people that they should also seek information
by themselves. It is unrealistic to think that the Mayor of
each Municipality will go house-to-house to explain how
to reach the safe zones from each house. If  the majority of
the citizens become responsible for their own safety, the
authorities can better deal with the extreme situations of
an emergency (for example: older people who are not able
to move). This symbol is the logical consequence of  the
previous symbol: to know your territory you have to have
the necessary information.

– The symbol of  “Listen” (Figure 2, bottom left, “As-
colta” in Italian). This symbol reminds the population that
they will not be abandoned in the case of  an emergency.
The authorities will coordinate the rescue operations,
keeping the population updated on the situation. As dif-
ferent Municipalities of  the MCMVT can use different
methods to communicate with the population,5 this sym-
bol is not focused on a specific media.

– The symbol of  “Protect yourself ” (Figure 2, bot-
tom right, “Proteggiti” in Italian). This symbol represents
what should be the first thought of  everyone during an
emergency: to protect their own personal safety. Speak-
ing of  hydrogeological risk, this means to move away from
exposed zones. To know which are the exposed zones is
the goal of  the first symbol. Thus, if  you know the terri-
tory, you should be safe.

Each symbol is made up by text and an image, joined
together as a single unit. In this way, the symbols are more
understandable because the two parts, the text and the
image, clarify one another [Calabrese 2007]. The linguistic
choice of  the text is oriented towards messages that pro-
mote citizens’ direct participation, while avoiding negative
messages or prohibitions, which are considered as little ef-
fective in establishing a dialogue [Barszczynska et al. 2006].
From a visual point of  view, the shapes of  the symbols are
very different from shapes usually linked with emergency
situations. Emergency situations are represented by trian-
gles. The use of  the square, with the rounded angles, is de-
signed to support the ideas of  solidity and safety [Kandinsky
1926], which are central to the campaign.

These four symbols are grouped together in a single
picture that becomes the logo of  the campaign. The cam-
paign is composed of  four phases (Figure 3). First, a flyer
is sent to all of  the 10,000 resident families. The flyer pres-
ents the logo and explains the meaning of  each symbol.
The flyer is sent from the MCMVT, an institution that, as
the survey highlighted, is trusted by the population. After
two weeks, an umbrella is sent to each of  the families. The

umbrella has the logo printed on the cloth. Then bill-
boards are placed in each municipality that explain the spe-
cific meaning of  each symbol according to the specific
territory of  that municipality (what kind of  hydrogeolog-
ical risk exists in that municipality; what is the communi-
cation strategy that the municipality will use in the case of
an emergency; what are the locations of  the safe zones in
that municipality).

Parallel to the previous phases, a website is put on-
line, and it will be possibly for this to be hosted within the
website of  the MCMVT, with the aim of  assuring conti-
nuity to the campaign. The website contains all of  the in-
formation that has been spread through the previous
phases, and it represents a constant point of  reference for
the population, supplying both information and contact
details to reach the authorities. 

So, the campaign starts with an institutional com-
munication (MCMVT – flyer), passes through a common
object that becomes part of  people’s everyday life, and
ends with a local institutional communication (munici-
pality – billboards), finally staying on through the website.

The choice of  the umbrella is not casual. The idea to
use an object in the campaign is taken from guerrilla mar-
keting campaigns. The effectiveness of  this kind of  strat-
egy comes from the capability of  the object to enter
almost unnoticed into the everyday life of  the target of
the campaign.6 As hydrogeological hazards are mainly
triggered by rain, we choose to use an umbrella. An um-
brella is a common object that is used by everyone with-
out regard for gender, age and culture. Therefore, an
umbrella is an ideal object to reach a wide number of  peo-
ple. Moreover, an umbrella presents a wide surface that is
available for printing information. In this way, every time
a citizen takes this umbrella because it is raining, and
opens it, they will see the logo. The logo should remind
the person about the hydrogeological risks and the com-
munication campaign. Even if  some of  the umbrellas get
lost, we believe that just seeing a few of  these umbrellas
around on a rainy day will trigger the memory of  the cam-
paign. Thus, through this dynamic, it should be possible to
transform a simple daily gesture into an action of  preven-
tion, and to contribute to the creation of  a common and
shared awareness of  the territory and its risks.

Therefore, the idea is not to generate alarm in the peo-
ple with sudden announcements of  imminent disasters, but
to help citizens to recognize that in their particular terri-
tory specific risks exist on an everyday basis, and that with
risk awareness, that risk can be greatly reduced. 

The total cost of  this campaign is, more or less, 70,000
euros, subdivide in this way: 45,000 euros for the umbrel-
las (for 10,000 inhabitants), 2,000 euros for the brochure
and leaflet, and 3,000 euros for other costs. It is also clear
that this campaign can be realized only with the contri-

FONTANA ET AL.

436



437

butions of  sponsors. For this reason two of  the main
banks in the territory, Banca Popolare di Sondrio and
Credito Valtellinese, have been contacted.

6. Conclusion
This study puts together two issues: (a) The preventive

communication that has to be carried out according to law;
and (b) the people’s desire to know how to directly reduce
the risk in their territory. In doing this, the campaign relies
on studies that have been carried out by researchers over
the past few years, even if  it could be argued that in the
campaign the scientific information becomes closer to an
advertisement than to a scientific paper.

However, there is little value in producing high quality
research if  the results are not put into practice. With this
campaign, we have tried to explore a way to build commu-
nication between scientists and residents. Scientists know
the natural hazards and how to reduce the risks linked with
them, but it is the citizens who live in the territory. Thus, it
is important to create communication between scientists
and the population. This communication has to go through
the local authorities, as they are more trusted by the popu-
lation than scientists. This preference should push the sci-

entific community to ask itself  what went wrong. Why do
lay people not trust scientists today? We do not have the an-
swer to this question at present, but we do hope that work-
ing together with the authorities and this active contribution
to the safety of  the population through taking science to the
society will help to improve scientists’ credibility in time.

The final goal of  this campaign is to foster the cre-
ation of  shared knowledge about the risks in the whole
population. Hydrogeological risk is caused also by the use
that people make of  their territory. For reasons that are
partially related to industrialization, many inhabitants of
the MCMVT have stopped to live in mutual relations with
their territory. The traditional practices that were linked to
the local culture have been abandoned. Today, many resi-
dents of  the MCMVT live close to the mountains as if
they live in a town on the plain. So, the challenge we face
is to contribute to the creation (or re-creation) of  their sen-
sitivity to the specific environment that characterizes the
MCMVT. If  we succeed in this, every citizen can become
a node of  an extended monitoring network. Due to their
knowledge of  the territory and to their behavior during
both everyday life and in emergencies, they will surely be
able to live in a safer territory.

RISK MANAGEMENT: A PROPOSAL FOR COMMUNICATION STRATEGIES

Figure 3. The phases of  the campaign.



Notes
1. Law reference: Regione Lombardia, Direttiva Regionale per la

Pianificazione di emergenza degli Enti locali (L.R. 16/2004 - art. 7,
comma 11, approvata con D.G.R. n.VIII/4732 del 16 maggio 2007).

2. Flooding and mass movements are the most significant natural
hazards in the MCMVT. 

3. When asked about which source should provide information on
natural hazards, 74.8% of  the respondents said ‘the Municipality’,
while only 8.2% of  the respondents said ‘the scientific community’
[Garcia 2011].

4. These activities were coordinated by Lisa Garbellini (IREALP).
5. Some of  the possible methods are: cell phone SMS messaging, the

internet, television, and loud-speakers on police cars. Of  course,
one method does not exclude another. It is also possible that in
time new methods will arise.

6. More information about this can be found at:
http://www.guerrigliamarketing.it/;
http://www.advertnews.com/category/ad-agency/.
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ABSTRACT

The sudden event of  the spread of  dengue fever (or break-bone fever)
that appeared for the first time in Cape Verde in 2009 revealed that
inappropriate management of  waste can be considered a major cause of
the spread of  this disease. Dengue fever is a tropical infectious disease
that is caused by the dengue virus. Its vector, the mosquito Aedes
aegypti, found an optimal environment for its life cycle in the context
of  Cape Verde, with the persistence of  water in abandoned waste
objects. The connection between the topics of  Earth sciences and the
spread of  this disease is not obvious, but it was explored and illustrated
in a school partnership. Activities with pupils and students provided an
opportunity to investigate how some global phenomena, like climate
change (with an increase in local rainfall and higher temperatures), are
related to local events, such as the spread of  dengue fever. Preventive
strategies are conditioned by the geomorphology of  the territory and by
the complex relationships that connect the geosphere and the biosphere.
For this reason, it is important to be aware of  the risk of  breaking these
delicate balances, and hence activating unexpected consequences. The
roles played by both partners linked knowledge about the natural
dynamics of  our planet with the development of  appropriate behavior,
thus contributing to the formation of  responsible citizenship, to preserve
and protect the environment. The partnership encouraged students to
develop sustainable management strategies against dengue fever, and
consequently against waste, actively involving them at school, at home,
and in their community. In this study, we present a case study of  the role
of  a school partnership in a complex problem, such as the spread of
dengue fever and environmental pollution.

1. Premise
A twinning project between schools of  the Piedmont

Region (north-western Italy) and the Republic of  Cape
Verde explored in its first stage the geomorphological as-
pects of  the territory. In the next stage, it developed an in-
vestigation of  the pupils’ and students’ conceptions about
the geological risks in the area. Further educational re-
search of  the students’ perception of  waste and its dangers
highlighted the connection between the physical charac-

teristics of  the territory, the different ways of  managing
waste, and the correlation with socio-economic problems
[Calvo et al. 2009], which revealed many similarities be-
tween the two partners.

The school twinning and cooperation project was
based on some general principles according to which it was
necessary to share from the beginning of  planning a deep
and not only formal agreement, with reference to the ob-
jectives, the procedures, and the methods to follow. The es-
sential basic condition was to develop a common course on
selected and shared topics in the planning stage, to make
sure that the issues were significant for both of  the partners,
were easily accessible for school and family, and if  possible,
were an integral part of  the daily reality of  each.

The level of  detail could have been calibrated accord-
ing to age, but the topics were the same for all pairs of  the
twinning partners.

2. Introduction
The research included a curriculum for environmental

education in a process of  education for sustainability and
for the training of  tomorrow’s citizens, according to the
following aims:

– to actively participate in the education and training
of  responsible citizens;

– to highlight the importance of  Earth Sciences for
the management and protection of  the environment;

– to propose a didactic trail, for both the young and
adults.

The objectives were aimed at achieving disciplinary
knowledge (related to the curriculum or not), skills, and
abilities (linguistic, analytical, and logical thinking): 

– to detect and exploit the correlation between the emo-
tional and cognitive study of  twinning in various disciplines
(history, geography, art, science and computer science);

– to propose a course of  education for sustainability
at different levels: cognitive, emotional, between teachers,
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between students, and between teachers and students, of
the twin countries; 

– to investigate how the students of  the two partner
countries perceive waste, and to compare the results in
their socio-economic context; 

– to produce a didactic tool to highlight the correla-
tion between local and global aspects (‘bad’ waste manage-
ment, climate change, and the spread of  dengue fever); 

– to produce didactic tools to be presented to the stu-
dent and teacher partners to maintain the path of  twinning
and to directly involve the participants in the exchange of
reports and discussions.

Several years of  international cooperation between
Italy and Cape Verde Republic in the field of  environmen-
tal education have led to an enriching interchange among
the teachers and students, and to interesting results about
primitive conceptions and misconceptions of  the topics
explored [Ferrero et al. 2006, 2007]. The main results re-
lating to some of  the students’ skills were: 

a) to improve the individual awareness of  local risks,
connected to the geological and topographic nature of  the
territory;

b) to allow the students to discover and experience
the information and processes directly in the field;

c) to stimulate interest in the connection between
human actions and natural processes;

d) to facilitate the understanding of  complex concepts
that require a high level of  abstract thought;

e) to discuss the results inside the classroom, and to
exchange and compare the didactic products with the
partners of  the other country.

The experience continued over 7 years and involved
hundreds of  students (aged 6-15 years) who were residents
in small settlements or in the most important centers.
Some classes had continued for only a few years, although
the results of  the previous steps of  the partnership were al-
ways presented to new partners, through synthesis of  the
products made by the students involved in the project.

The protagonists were ideally matched in pairs, to es-
tablish a relationship of  personal friendship right from the
beginning. Although the Cape Verde classes were more nu-
merous than the Italian ones, this was not a problem. At
the beginning, they observed the elements of  the landscape
near the school, and gradually enlarged the field of  investi-
gation, both in space and time [Ferrero et al. 2009a].

The students noted, either directly or with the help
of  the older members of  the family, that the elements of
the landscape are not persistent, as seems at the first sight,
but that they change over time and are sometimes subject
to sudden and catastrophic changes (floods, earthquakes,
volcanoes). Later, their attention was driven by the effects
of  the human presence, and in particular on the pervasive
presence of  waste, and its origin and destiny, regularly

comparing phenomena and processes recognized in both
of  the countries [Ferrero et al. 2009b].

3. Materials and methods
In the case study described in this report, both the

Italian students (about 120, from 2 primary school and 4
secondary school classes) and the Cape Verde students
(about 200, from 2 primary school and 4 secondary school
classes) were asked to work on two worksheets that were
structured in the same way, to highlight their preconcep-
tions about the complex and varied topic of  waste. They
subsequently followed a course of  study, which was often
different in the different classes and which produced many
reports. The worksheets were analyzed with methods
using a quasi-statistical approach and the template ap-
proach [Viale 2011]. The method suggested to the partic-
ipating teachers was based on a research model called
‘Action Research’, in which the teachers become the main
players in the practice of  education and teaching. The
method has been described [Ebbutt 1985, Cattadori et al.
2011] as a systematic study of  attempts to improve edu-
cational practice by groups of  participants, by means of
their own practical actions, and by means of  their own re-
flection upon the effects of  these actions.

The case study described here was connected with re-
cent episodes of  epidemic dengue fever (autumn, 2009
and 2010) that had not been previously present in the Cape
Verde islands, and which generated many victims and
great concern. At the same time, this stimulated a great
venture of  information and actions directed to prevent the
diffusion of  the vector, the mosquito Aedes aegypti. The
children in Cape Verde were involved both in fighting the
disease and in its prevention, undertaking a role of  con-
trol in the family and in the neighborhood of  the school.
Instead, the Italian children were very impressed by the
event and were interested in being more informed. 

This was a significant case involving a partnership,
where the students became aware of  complex problems
of  global relevance that they could share.

4. The dengue fever outbreak
Dengue fever and dengue hemorrhagic fever are a se-

rious problem for public health. The primary vector for
this disease is a mosquito that is prevalent throughout the
tropics, and particularly in urban areas, where the inhabi-
tants are very susceptible to infection. The process of  ur-
banization, which has left many people without water,
sewerage and waste recovery systems, has created new
sites where the vector can settle, thus speeding up the
spread of  infection. The virus is transmitted by the bite of
various types of  mosquitoes, which are active during the
day; the principal vector is Aedes aegypti. This virus circu-
lates in the blood of  the infected people, and the mosqui-
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toes that feed on infected blood remain infected through-
out their life. Man acts as an amplifier host for the infec-
tion. The female mosquitoes can also transmit the

infection to subsequent generations (http://www.cesmet.
com/planisfero.4/schede/malattie/Dengue.htm).

For the first time, in 2009, dengue fever appeared in
Cape Verde, with the most severe outbreak ever recorded
in Africa. The number of  cases grew at a phenomenal rate
from the early days of  November 2009, with a peak of
1,000 new cases every day. Indeed, the intense rainfall as-
sociated with high temperatures in 2009 provided the
mosquito species Aedes aegypti with an excellent habitat to
complete its life cycle.

Following the spread of  the outbreak, the government
distributed informative material on prevention of  dengue
fever, both direct (use of  mosquito nets, repellents) and in-
direct methods to stop the reproduction cycle of  the mos-
quito. In particular, people were involved in the work of
‘cleansing’, as the elimination of  the waste scattered in the
streets and the stagnant water where the mosquitoes lay
their eggs. Beyond the innumerable hardships, the spread of
dengue fever thus had a favorable outcome for the citizens
of  Cape Verde, who were active in the fight against garbage
and stagnant water in urban and rural areas, thus counter-
acting the outbreak of  the disease [Fidalgo de Barros 2009]. 

At the same time, the research team produced some
original educational material for both the Italian and Cape
Verde schools, which included in particular a cartoon-style
presentation of  the disease, its vector, and its symptoms
(Figure 1). For a more engaging and challenging proposal,
the vectors directly involved in the disease were chosen
and individuated: Rino, Rina and Ritinha (a family of  Cape
Verde mosquitoes) and Ziro (an Italian mosquito). They
were presented to the pupils according to the model the
students used to introduce themselves to the twinning
partners [Viale 2011].

After viewing the presentation, with the commentary
supplied by their teachers, the children produced reports
on dengue fever. Some of  these were limited to the con-
tents of  the ‘lesson’, while others proposed their own so-
lutions to decrease the incidence of  the disease. The
expedient of  using humanized mosquitoes as narrators
impressed the students a lot, and helped them to analyze
the problem of  dengue fever from a different point of
view. They went beyond the symptoms, and they sought
to investigate the causes of  the diffusion, and to try to pro-
pose their solutions.

Drawings showed that the mosquitoes were not per-
ceived as terrible enemies, nor the sole responsible entity
for the discomforts of  the disease. Contrary-wise, the
mosquitoes become dangerous in certain environmental
contexts; namely, where there are favorable conditions for
their reproduction. 

All of  the Italian teachers found the effectiveness of
communication through drawings; indeed, the drawings
revealed the great helpfulness of  the misconceptions and

SPREAD OF ENDEMIC DISEASE AND GLOBAL CHANGES

Figure 1. The mosquito Aedes aegypti, the vector of  the dengue fever
virus. Illustration of  the mosquito life cycle, and the environmental
conditions favorable to its development and its diffusion.



contradictions in the students’ cognitive processes [Hayes
et al. 1994, Minuti and Vescovi 1998]. The older students
preferred not to use drawings, and very often they opted
for the development of  multimedia presentations. How-
ever, with the help of  the teachers, they were able to cap-
ture the emotional and affective components in the
drawings of  their partners and the added value that draw-
ings brought to the cognitive component of  communica-
tion and knowledge acquisition.

The Italian pupils were particularly involved in the
topic, and they expressed interest in deepening these issue.
They realized that malaria is still present in Italy, although
it is no longer an endemic disease in Italy. They found that
the presence of  the so-called ‘tiger mosquito’, which had
also been in Piedmont for some years, was concurrent
with an increase in the average temperature, and that as
another species of  tropical mosquito, it can potentially
carry new diseases, including dengue fever.

5. Discussion
Communications with the partners in Cape Verde, as

in other countries in the Sahel, were never easy, because
of  the distance, the travel and expedition costs, and the lin-

guistic and cultural differences. This has always been a crit-
ical problem, previously for the choice of  the topics to de-
velop, and more recently for the evaluation of  the products
obtained. Nevertheless, both twin partners were involved
in this process of  reflection, with the support of  didactic
tools that were valuable aids. The Cape Verde students pre-
sented their preventive strategies, according to the in-
structions given by the Cape Verde Ministry of  Health,
such us avoiding the leaving of  waste around, and using
repellents or mosquito nets during the night. On the other
hand, the Italian students were involved in the develop-
ment of  the emotional and empathetic value of  the part-
nership, both in terms of  knowledge and friendship. 

Both the Italian and Cape Verde students argued dur-
ing the class work, when they produced their reports or
when they received what had been elaborated by their
partner. In these moments, the teachers encouraged more
mature reflections, which provided good integration of
cognitive and behavioral aspects of  learning; i.e. the cre-
ation of  effective and durable learning.

It was shown that some of  the methods used to bat-
tle against the diffusion of  the mosquito vector might in-
terfere adversely with the primary natural resources (air,
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Figure 2. Reports of  students of  primary school in Praia to explain to their Italian partners the best practices to prevent the diffusion of  the epidemic
spread of  the disease. In these drawings, the two students suggest collection of  the waste, cleaning of  the roads, avoiding leaving water in containers
like bottles or cans, not leaving water in plant vases, covering water tanks, avoiding leaving waste around, using repellents, and using mosquito nets
during the night.
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water, soil). It was also discussed whether it was possible
to fight this disease in a sustainable way. Preventive strate-
gies were conditioned by the geomorphology of  the ter-
ritory, and by the complex relationships that connect the
geosphere and the biosphere. 

In an area consisting mainly of  basaltic rock, collect-
ing and burying waste in landfills is not easy [Calvo et al.
2009]. So, waste was often burned outdoors, which pro-
duced toxic substances. On the other hand, a massive fight
with powerful insecticides might contaminate objects and
environments with which people are in contact, and at the
same time promote resistance in vectors of  the disease.

For this reason, it is important to be aware of  the risk
of  breaking the delicate balances by activating unexpected
consequences. The strategies proposed by the Cape Verde
students (Figure 2) demonstrated an awareness of  these
risks, as they were involved in a clear example of  a sustain-
able campaign against dengue fever. The students proposed
to collect the waste, clean the roads, and avoid leaving
water in containers like bottles or cans, and also in plant
vases. In particular, they were aware of  the link between
waste and disease, because water stagnates in waste, and
there the mosquitoes can lay their eggs. Moreover, they
knew that cleaning the environment, both in their town and
in the countryside, is an effective method to fight against
dengue fever. Indeed, mosquitoes can have difficulties in the
completion of  their life cycle without waste.

We recall, for example, the justifiable pride of  the
teacher Luisa and her 42 students from Praia (the class that
has developed the twinning relationship for 6 consecutive
years) to report to their partners how they had been in-
volved in fighting the epidemic, checking around their
neighborhood, and urging adults to take the precautions
they had learnt at school (the same that were suggested
by the Ministry of  Health). They felt that they were active
citizens in their community; at the same time, they shared
this with their Italian friends, aware that they had some-
thing to teach their partner. 

The roles played by both of  the partners linked the
knowledge about the natural dynamics of  our planet with
the development of  appropriate behavior, to contribute
to the education and training of  responsible citizens and
to preserve and protect the environment. The project did
not really propose original solutions; on the contrary, it
mainly focused on the personal awareness of  hazard de-
termined by the diffused presence of  waste, and of  the
possibility of  acting personally to prevent and to mitigate
the diffusion of  the outbreak.

6. Conclusions
The affective elements involved in the twinning rela-

tionship, combined with the surprise and the sense of
wonder aroused by the differences that were discovered

during the course of  the experience, encouraged the de-
velopment of  personal social and cooperative skills. These
were to be a powerful stimulus to improve learning and
developing the cognitive skills of  the students [Cavallini
1995, Alfieri et al. 2000].

From the perspective of  the cognitive viewpoint, the
comparison was highly successful for the detection of  the
different characteristics of  the two countries (Piedmont,
Italy, and Cape Verde). The most obvious difference was
due to the geological setting of  these two countries: they
are very different both in lithology (Cape Verde rock is
mostly igneous rock) and morphology (in Cape Verde
there are many gorges carved into the rock where waste
can accumulate and be transported by the wind and the
infrequent but heavy rainfall).

From the perspective of  affective and emotional un-
derstanding, the comparison revealed rather surprising
similarities in the ways in which the students interacted
with family, in school practice, and in relation to the edu-
cators. They recognized similarities in the wrong habits
and disrespectful behavior towards the environment and
its balance. They discovered a non-sustainable use of  re-
sources (water in particular), and a lack of  reuse and re-
cycling of  raw materials.
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ABSTRACT

This study develops the critical reflections of  the activities for
information, training and education that have been conducted by a group
of  researchers of  the Istituto Nazionale di Geofisica e Vulcanologia in
recent years. In particular, from an epistemological point of  view, our
analysis involves: (i) science outreach, the link between science and the
world; (ii) science teaching and its role in the contact between science
and schools; and (iii) risk education, seen as a process that can develop
a culture of  risk in relation to the territory in which we live. These issues
are critically analyzed on the basis of  experience gained since 1995. The
educational methodologies tested in ‘peacetime’ (in the absence of
seismic events) with the EDURISK Project are compared with those
experienced during an emergency in Abruzzo, Italy. Today, we
increasingly refer to prevention as the primary strategy of  defense against
risk. However, very often the responsibility of  prevention falls on others,
such as the government, institutions and/or local authorities. The
citizens then perceive themselves as powerless against the inevitability of
natural events, and they refer to these ‘rulers’ for the implementation of
effective prevention policies. So, as researchers, what are the most effective
actions we can take to influence risk reduction and to motivate the
choices of  the people? Must the effectiveness of  our interventions be based
on scientific information or on specific training, or must it be reached
through the development of  values, actions and awareness? Must our
interventions be oriented and developed to inform, to train or to educate?

1. Introduction
Over the last few years, there has been increasing de-

bate in Italy regarding the social and cultural implications
of  research in the field of  Earth Sciences. This has focused
in particular on research endeavors related to the defini-
tion of  hazards of  natural origin, and it has also taken into
consideration the significantly increasing correlated risks
as a result of  a marked increase in both environmental and
social exposure and vulnerability. In the face of  recurrent
disasters caused by geological and meteorological events,
the social responsibility of  researchers working in different
fields of  inquiry concerned with the complex processes of
defining natural risks (e.g. geological, seismological, vol-

canological, and planning) is increasingly evident. This is
especially seen in the encouragement of  critical analysis of
the use of  natural resources. There is the need to provide
correct information about risks, and to make society in-
creasingly aware of  the idea of  a common and shared ‘ge-
ological heritage’, which should foster a social construction
of  knowledge [Peppoloni 2011].

Reflections on the social responsibility of  a researcher
can be based on many different points of  view; our input
is part of  the “study of  effective teaching tools to develop
awareness, values and forms of  behavior, with a view to pro-
viding information and training”. In this report, we would
like to consider some critical reflections on the information-
related and educational activities that we have carried out
over the past 10 years. These have arisen from our multidis-
ciplinary group of  researchers at the Istituto Nazionale di
Geofisica e Vulcanologia (INGV; National Institute of  Geo-
physics and Volcanology) and the Istituto Nazionale di
Oceanografia e Geofisica Sperimentale (INOGS; National
Institute of  Oceanography and Experimental Geophysics),
as part of  a risk education project (EDURISK Project) sup-
ported by the Department of  Civil Defense.

One element that clearly characterizes our contribu-
tions with respect to the context in which the role of  the
geologist in society is mainly discussed is specifically the
multidisciplinary dimension of  our approach. Indeed, the
research team includes all of  the disciplines needed to
make it possible to specify the various fields that define
the complexity of  seismic risk: geology, seismology, seis-
mic hazard, historical seismology, earthquake engineer-
ing, and emergency psychology. What unites the research
group in this case is the researcher status and research ob-
jectives, which explicitly consist of  identifying risk reduc-
tion strategies (seismic, volcanic and geological), although
what characterizes the research group most are the dif-
ferent professional skills of  its members.

The aim of  this report is to provide critical reflection
on the priority choices we are called to make as researchers
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in the field of  training, information and diffusion of  scien-
tific culture. While considering that the teaching of  science
has a key role in facilitating contact between the ‘scientific
world’ and the world of  education, and that, in the same
way, the user-accessible popularization of  science represents
a link with society at large, we set ourselves the problem of
understanding what the educational priorities are with re-
spect to the risks characteristic of  our country, Italy. 

Following our initial choices, for 10 years we have
been involved in the EDURISK Project, experimenting
with educational methodologies that have been imple-
mented in ‘times of  peace’; in other words, methodologies
not determined or influenced by emergency situations.
The experience gained in the Project, however, enabled us
to rapidly develop some information and training strate-
gies in response to the emerging needs of  the population
affected during the emergency of  the earthquake that
struck L’Aquila and the Abruzzo region on April 6, 2009.
These experiences have led us to reflect on what the key
elements that come into play in prevention are: the con-
cept of  risk, which is often confused with hazard, and lia-
bility, and the risk attribution to different levels.
More and more today we refer to prevention as
a primary strategy of  defense against risk.

We will therefore try to answer some ques-
tions that we have posed ourselves as researchers
who have been engaged for years in the devel-
opment of  a risk-reduction culture. These ques-
tions are indisputably linked to the choices that
we are called to make as individuals, but which
are of  marked social relevance. What are the
most effective actions we can take to influence
risk reduction and to motivate people’s choices?
How can we influence the opinions and choices
that people make, or do not make, to reduce risk
before an event happens? Must the effectiveness
of  our activities be based on objective informa-
tion and training, or must it be aimed at devel-
oping values, knowledge and actions? In the final
analysis, must our efforts be planned and de-
signed simply to disseminate authoritative sci-
entific information to the people, or should they
set in motion real educational processes?

2. Popularization of science, science didactics
and education: aims and objectives

Given that the world of  research to which
we belong has among its objectives the promo-
tion and dissemination of  scientific knowledge,
the point from which we started is an epistemo-
logical analysis of  the methods that enable us to
popularize our scientific knowledge. Indeed, epis-
temology is the branch of  philosophy that deals

with conditions under which you have scientific knowledge
and the methods to achieve such knowledge. This is as sug-
gested by the etymology of  the word ‘epistemology’,
which derives from the union of  the Greek words episteme
(‘certain knowledge’, or ‘science’) and logos (‘discourse’).

The methods that we will consider, albeit with some
necessary simplifications and schematization, are: the pop-
ularization of  scientific knowledge, as a link between sci-
ence and the world in general; the didactics or teaching of
science and its contact role between ‘science’ and the
world of  schooling; and education as a process that can be
used to develop a culture of  risk in relation to the terri-
tory or geographical area in which we live, and hence as
an agent of  social change.

In the common meaning of  the term, the popular-
ization of  science indicates the activity of  communicating
science to the general public (Figure 1). To look back at
the etymology here, we can start with the Latin verb di-
vulgāre, from which the Italian and English verbs divulgare
and divulge originally derived. In its Italian usage, this fol-
lows the original meaning, which is directly composed of
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dis- ‘several parties/all directions’ and vulgare ‘spread,
spread to the masses’, the Latin vulgus or Italian volgo, the
common people, populace, or general public. Instead, in
English this usage of  divulge, or divulgence, has taken on
the more popular meaning that relates it to the implica-
tion of  ‘secret knowledge’ (which some would argue as
also particularly relevant to science). So here we take on
the concept of  dissemination, as the ‘spread of  informa-
tion’, again clear from the etymology of  the Latin verb
dissemināre from which the English word derives: com-
posed of  dis- ‘several parties/all directions’ and seminare
‘seed’; hence ‘to seed, or spread, knowledge widely’. What
is perhaps less clear is that when we move from the action
of  dissemination of  science to the popularization of  sci-
ence (dissemination to the general public), this contributes
to the spreading of  scientific culture without specific edu-
cational intentions. Thus the aim of  popularizing science
is to increase the perception of  the importance of  science
in the context of  human activities, and to strengthen its
roots in society as a whole. We can therefore say that the
popularization of  science takes place so as to spread sci-
entific knowledge, to create curiosity around the world of
research, to describe the findings or discoveries in different
areas, to talk with the community, and hence to create a
link between science and society in general. 

A critical element that must also be carefully consid-
ered is that the practice of  science communication runs
the risk of  often being reduced to a ‘top-down’ process, a
negative connotation that people often have of  the popu-
larization of  science, as part of  its common perception.

At a different level, we find the didactics of  science.
The word ‘didactics’ comes from the Greek word didàsko,
‘I teach’, and it involves the theory and practice of  teach-
ing, with the aims of  improving the effectiveness and effi-
ciency of  the teaching of  teachers, and improving the
effectiveness, and most of  all the efficiency (reduction in
time and energy) of  the learning process of  the student.
We can therefore say that the didactics of  science exercises
a contact role between ‘science’ and the world of  schooling.
In this regard, the European authorities and the interna-
tional scientific community recognize the importance of
science didactics, and support integrated strategies to pro-
mote literacy and awareness of  science from primary to
secondary schools, and to heighten an interest in the sci-
ences, thus encouraging access to the scientific profession.

Education about risk entails the activation of  a pres-
ent process, which starts from the knowledge of  the real-
ity in which we live, and leads us to a full awareness of  the
characteristics of  this reality (including the nature of  the
hazards) and the need to act upon it to reduce this risk.
Even in this case the etymology reveals a lot: the term to
educate, from the Latin ex ducere, which literally means
‘to lead out’, therefore to set free, to bring to light some-
thing that is hidden.

To better understand how the knowledge process
evolves, we use the data–information–knowledge–wisdom
(DIKW) scheme [Wallace 2007, pp. 1-14], which clearly in-
dicates how and when an educational process is capable of
producing a social change (Figure 2). So what do we mean
by ‘education’? This is a process in which formal and infor-
mal knowledge are part of  a system that guides under-
standing and action, in which the ‘data’ are transformed
into ‘information’ only when they are correctly organized.
The information then ‘becomes’ knowledge, when it is
inserted into a context that gives meaning, and usually

includes some relation to actions, or nonac-
tions. And finally, the ‘wisdom’, which or-
ganizes the knowledge and is the result of
the accumulated experience in our actions,
or nonactions [Wisner 2006]. We can con-
sider this itinerary as a useful theoretical ref-
erence framework upon which to base the
education of  the risk, or the ‘risk education’.
Risk education is a process that can affect the
risk reduction itself, through explaining the
life choices of  individuals in relation to
housing, based not only on technical knowl-
edge, but also on emotive aspects.

EDUCATIONAL STRATEGIES TO REDUCE RISK

Figure 1 (above and previous page). Posters of  the initiatives for the popularization of
science from INGV.



3. EDURISK 2002-2011:
ten years of risk education projects

Earthquakes and volcanic eruptions are events with
which Italy has always had to come to terms with and to
deal with, although the economic and social impacts of
these events are becoming less and less sustainable. Start-
ing from this consideration, over the last 10 years we
have invested a substantial portion of  our work in the
EDURISK Project (Figure 3), which covers the area of  risk
education, first as seismic risk, and then as volcanic risk.
EDURISK is an educational project for risk reduction. 

The explicit objective of  EDURISK is to promote risk
awareness and an active role of  citizens in risk reduction;
therefore the goal is for social change. When we started
this journey over 10 years ago, we were not completely
aware of  this; we simply thought that the spreading of
knowledge, as the many different forms of
knowledge that are related to natural risks, was
important, and it was our duty as researchers
and citizens to contribute to this goal. 

The project was born and developed with
the support of  and within the Civil Defense sys-
tem, a system clearly defined by Italian Law
225/92 as a ‘service’, whereby each of  us, as citi-
zens, is an essential component. The project is ad-
dressed to schools, beginning from kindergarten,
or nursery school, and passing on up through sec-
ondary school. Participation in the project has in-
volved a process of  teacher training (four modules of  eight
hours), and an itinerary of  lessons with their classes during
the school year (averaging a total of  24 hours of  work).

In these 10 years, we have collected and developed a
wealth of  knowledge and experience. We did not know
what was ahead of  us, as we engaged in an increasingly
challenging job that has involved many people, includ-
ing thousands of  teachers, from Friuli to Sicily. Then
there have been the many tens of  thousands of  children,

of  girls and boys, who for one
year, two years, or even more,
have been working passion-
ately on a project that has
helped everyone to become a
responsible part of  the risk re-
duction process (Figure 4). 

Indeed, we were in the
city of  L’Aquila, in Abruzzo,
Italy, only six months before
the earthquake of  April 6,
2009. We believe that our
work there helped some of
the 40 teachers and 800 stu-
dents that came into contact
with the Project, such that

they could deal with such a difficult situation in a better
way. The earthquake that hit Abruzzo on that April 6 led
us to provide energy and human resources, to provide
training and information support, throughout the whole
of  the emergency phase (April-September, 2009).

The educational ‘strategies’ after this earthquake were
linked to the communication of  the risk and the experience
of  the April 6 earthquake in L’Aquila, which also raised the
issue of  an ‘information emergency’. The Risk Education
courses that were designed and carried out during and after
the emergency were dedicated to the schools and the gen-
eral population, to meet the training/information needs
with the intention of  limiting the level of  anxiety generated
by the uncertainty of  the situation [La Longa and Crescim-
bene 2009]. These courses helped people to have a better
understanding of  what had happened, and provided re-

sources to adults in general for them to be more
able to overcome the crisis phase. They also pro-
vided teachers in particular with specific tools to
prepare educational programs and educational ac-
tivities for the children/teenagers.

This experience of  the earthquake brought us
to reflect on the importance of  addressing the
problem of  seismic risk reduction in its complexity
through prevention strategies. This needs to take
into account the different levels of  intervention, in
terms of  initiatives to be implemented before or
after a seismic event [Crescimbene et al. 2010].

Our outcome after 10 years of  work can be consid-
ered positive: 3,500 to 4,000 trained teachers, from nursery
to secondary school, 50,000 to 60,000 students involved in
one or two year training projects, and 15 training products
of  the highest level widely spread in various forms (almost
120,000 manuals have been printed in various editions).

Today EDURISK is no longer a simple Project; it is a
small Network that is in contact with active research cen-
ters (some INGV sections, the INOGS, and some univer-
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Figure 3. Instruments of  the EDURISK Project.
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sities), and which maintains close ties of  collaboration
with professionals in the fields of  educational planning
and communication.

4. Risk education: a choice of social responsibility
The EDURISK Project experience has led us to reflect

on some key elements and critical aspects of  what we, as
researchers, can do to develop a culture of  risk reduction.
The choices that affect risk reduction are those that we
make, or do not make, long before an event occurs, and
they are related to our perception of  risk. 

A first consideration concerns the concepts of  hazard
and risk. From a linguistic point of  view, in Italian, these
two terms are often used interchangeably, and from a risk
education standpoint this confusion brings with it dia-
metrically opposed behavioral reactions. If  people only
consider risk in relation to its component of  danger in an
area, an earthquake becomes the expression of  the power
of  nature, and thus it confirms the impotence of  human
actions. Conversely, if  the risk as such is well known to be
the product of  several factors, including the hazard, ex-
posure and vulnerability, this definition introduces a good
margin for possible actions for risk reduction, not only
conceptually but in actual fact.

Our second consideration is a direct consequence of
the first one. In our experience, we have realized that an
appropriate awareness of  the concept of  the risk might not
even be a sufficient condition to move from conscious
knowledge to conscious action. Our attributions of  re-
sponsibility have a dominant role in helping this passage to
take place. All too often, the responsibility of  doing some-
thing falls upon the shoulders of  other actors: the govern-

ment, institutions, local authorities, or maybe the mayor.
Ordinary citizens can feel that they are powerless in the
face of  the inevitability of  natural events, of  building plans
and decisions, and the regulations that govern them, and of
the safety of  the surroundings where they live and work.
They thus transfer the responsibility for implementing ef-
fective preventive measures to those in public office.

Today, schooling also aims to educate pupils about
their responsibility, and to focus attention on helping them
to develop the skills that are suited to their growing re-
sponsibility, and their becoming conscientious individuals.
The theme of  risk knowledge, prevention and manage-
ment acquires a special significance at a young age: how
they can recognize dangerous situations and gain the skills
to be able to evaluate and address them in a reasoned man-
ner, so they can make informed choices. This is the mini-
mum knowledge that all citizens need to master. The
formation of  skills related to prevention is strongly linked
to the concepts of  rights/duties and responsibilities, and it
is linked to the principle of  mutuality. Together with co-
operation and solidarity, this mutuality is one of  the value
bases upon which social life is constructed.

This then brings us to our third consideration: the
level of  responsibility in a given context is directly pro-
portional to the level of  participation in the action in ques-
tion. It would seem obvious to deduce that the higher the
level of  participation, the greater the sense of  individual
and social responsibility in making choices. In this regard,
it is interesting to note that most professionals and aca-
demics now agree that there are appropriate levels of  par-
ticipation that correspond to different circumstances.
What becomes important in this case, however, is to clar-
ify what the level of  participation expected is on the part
of  the public at large in any involvement processes that
are taken into consideration (Table 1).

5. Conclusions 
In light of  these considerations, we will try to answer

the questions we posed. The culture of  prevention is the re-
sult of  a long learning process that does not go through the
simple use of  information, but must be able to develop risk
awareness and the acquisition of  values, choices and actions
with a view to reducing the risk. We therefore believe that
as researchers, we are called on to make choices. We should
assume the responsibility for the implementation of  all of
the most effective strategies, so we can have an influence
on risk reduction and we can motivate the choices of  the
people before an event occurs. This means that the effec-
tiveness of  our concrete endeavors needs to be aimed at de-
veloping value actions and awareness, rather than relying
only on information and training objectives.

In conclusion, we believe that the priority for those
involved in risk-reduction strategies needs to be less pop-
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Figure 4. Geographical distribution of  the schools involved in the
EDURISK Project.
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ularization, for the dissemination of  scientific knowledge
to the people, but rather education, to heighten the aware-
ness of  the population.
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INFORM CONSULT INVOLVE COLLABORATE EMPOWER

Public participation
goal

To provide the pub-
lic with balanced
and objective infor-
mation to assist
them in understand-
ing the problem, al-
ternatives,
opportunities
and/or solutions

To obtain public
feedback on analysis,
alternatives and/or
decisions

To work directly
with the public
throughout the
process to ensure
that public concerns
and aspirations are
consistently under-
stood and consid-
ered

To partner with the
public in each aspect
of  the decision in-
cluding the develop-
ment of  alternatives
and the identifica-
tion of  the preferred
solution

To place final deci-
sion-making in the
hands of  the public

Promise
to the public

We will keep you in-
formed

We will keep you in-
formed, listen to and
acknowledge con-
cerns and aspira-
tions, and provide
feedback on how
public input influ-
ences decisions

We will work with
you to ensure that
your concerns and
aspirations are di-
rectly reflected in
the alternatives de-
veloped, and we will
provide feedback on
how public input in-
fluences the deci-
sions

We will look to you
for direct advice and
innovation in formu-
lating solutions, and
incorporate your ad-
vice and recommen-
dations into
decisions to the
maximum extent
possible

We will implement
what you decide

Example techniques
to consider

*Fact sheets
*Websites
*Open houses

*Public comment
*Focus groups
*Surveys
*Public meetings

*Workshops
*Deliberative polling

*Citizen Advisory
Committees

*Consensus building
*Participatory
decision-making

*Citizen juries
*Ballots
*Delegated decisions

Table 1. The spectrum of  public participation levels, as developed by the International Association for Public Participation (IAP2).
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ABSTRACT

During the International Year of  Planet Earth (2007-2009), the
Department of  Earth Sciences of  Turin University and a local Museum
of  Natural History promoted a project entitled, Understanding how
the Earth works: from local situations to global processes. In this
context, two geothematic exhibitions on the Cape Verde Archipelago
were designed and staged in local museums. The exhibition called
Getting to know a volcano in order to live with it was the subject
of  action research that involved the design of  interactive activities and
the analysis of  data collected during guided tours conducted with
students of  different ages. This study allowed the demonstration of  the
effectiveness of  teaching strategies in which relevant Earth sciences
topics are proposed, like risk and sustainable development, thus
stimulating debate among the students. This approach enhances the
cultural experience of  individuals by sharing it with other people. The
aim was to widen their awareness of  the cultural value of  the territory,
and to stimulate a new critical way of  thinking about the Earth sciences.
These didactic tools were further developed when they were proposed
and pursued by experienced museum guides and teachers, who were able
to involve not only institutions (museums and schools) in the knowledge
construction process, but also families, relatives and the local community.

1. Introduction
The Department of  Earth Sciences of  Turin University,

together with the Craveri Natural History Museum (in Bra,
Cuneo, Italy), promoted the project Understanding how the
Earth works: from local situations to global processes. This was
performed during the International Year of  Planet Earth
(2007-2009). The project originated from the many activi-
ties of  cooperation and partnership jointly undertaken by
the Piemonte Region and the Cape Verde Republic over the
last few decades, which has allowed visits and the studying
of  the geology and culture of  the Cape Verde Archipelago.
During these years, many experiences of  the twinning
schools of  Piemonte with those of  Cape Verde were carried
out. This has given the pupils involved the chance to learn
about a culture and a territory that is different from their

own, through photographs, paintings, objects, games, es-
says and teleconferences [Ferrero et al. 2006, 2007].

All of  these experiences have increased our awareness
of  the importance of  comparing different realities in order
to know more about our own territory, both in terms of  its
resources and risks. At the same time, this approach allows
us to widen public awareness about the cultural value of
our territory, and to broaden the childrens’ minds towards
a new critical way of  thinking about the Earth sciences. For
these reasons, two geothematic exhibitions on Cape Verde
were designed in Piemonte [Ferrero et al. 2009a, 2009b].

2. Aims and goals
The main purposes of  the project were:
– to reveal the charm and beauty of  the Earth sciences;
– to highlight the importance of  the Earth sciences

for human activities;
– to create awareness of  the role of  humankind as a

modifying agent of  the landscape;
– to provide a global approach to problems, starting

with an analysis of  local situations;
– to provide a scientific dimension to the various issues,

without neglecting the educational aspects of  knowledge
transmission.

Particular attention was given to the didactic approach
and the ways of  communication. The project Understanding
how the Earth works: from local situations to global processes was
an excellent opportunity to design and test new didactic
tools that could be used to help visitors to develop their
awareness and critical thinking about Earth sciences issues
and sustainable development [Carrada 2006].

3. Exhibitions and educational offers
The two traveling exhibitions were entitled Getting

to know a volcano in order to live with it, and Treasures and se-
crets of  the coastal environment. These show two emblem-
atic situations of  the Cape Verde territory (the volcanic,
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and the coastal environments) and compare them with
the corresponding Italian ones, in terms of  the need for
enhancement and protection of  the geological heritage.
Special attention was focused on the constant interactions
between the natural environments and human activities.
In this context, particular care was given not only to the
geological endogenous and exogenous processes, which
contribute to landscape evolution and natural hazards,
but also to the impact generated by human activities, on
both the local and global scales. All of  these themes sug-
gested a comparison between the Italian and the Cape
Verde areas.

The topics covered by both of  the exhibitions were
highly interdisciplinary and can be addressed to different
age brackets, according to the level of  detail achieved by
the students. Indeed, the exhibitions were equipped with
guided tours and practical laboratories, which were ad-
dressed to students of  different ages (from nursery, to sec-
ondary school), as well as workshops dedicated to
in-service teachers (www.caboverde.com) [Ferrero and
Ranzenigo 2009]. The local community was introduced
to the exhibitions through a series of  conferences and self-
guided tours (Figure 1).

4. Action research project
The exhibition Getting to know a volcano in order to live

with it included three sections: 
– Geological structures and geomorphology;
– Volcanic activity and risks;
– Natural resources and environmental sustainability.
The groups were invited to choose one section. They

could integrate the guided tour with a preliminary workshop
focused on the rock and a final geomorphological workshop.

This exhibition (from February-April 2008) was the
object of  an action research program that was based on
the design of  interactive activities and the analysis of  data
collected during the program. The aim was to assess the
effectiveness of  the interactive activities proposed, and to
establish possible modifications during their performance,
as well as in view of  future events. 

Action research is a kind of  qualitative research that
aims to improve the teaching practice during and after the
research [Elliott 1993]. The action research program was
planned as the following steps:

– teachers and students were informed that they were
part of  an action research project promoted by the Uni-
versity of  Turin, Italy;
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Figure 1. The exhibitions were promoted by flyers and guidebooks.



– the students were required to write out their an-
swers and reflections during the activities, and the teach-
ers were invited to participate with them;

– everybody filled in a satisfaction questionnaire at
the end of  the program;

– the teachers were asked to support the research and
to express their opinions on the didactic approach pro-
posed in the visits;

– the final workshop included a discussion about the
data that was collected during the interactive activities and
was analyzed by the researchers;

– a conference disseminated the results of  the action
research program to all parties.

This approach, together with the teaching strate-
gies adopted, was intended to involve the teachers and
the students as much as possible in the action research,
to widen the interactions between the researchers and
the others involved in the experience. The researchers
acted as participant observers [Pimenta 2005]: they
guided the visits and moderated the discussions, based
on the features of  the groups, and the monitoring of  the
activities.

Considering that in Italy most guided tours in muse-
ums and classroom lectures consist of  the giving of  in-
formation, this project proposed a different way to
approach the teaching/learning process. The ambitious
aim was to make the teachers and students experience
that there is a more effective way to learn, based on:

– personal experience and the previous cultural ex-
perience;

– comparison and reflection with others;
– emotional involvement.
This approach was designed to expand both the re-

searchers’ knowledge and the level of  awareness of  the
groups considered [Pimenta 2005].

5. Interactive activities
The interactive activities were designed on the as-

sumption that everybody has their own cultural experi-
ence, which should to be shared to acquire new knowledge
and skills [Ferrero and Gimigliano 2007]. Starting from this
personal experience, a process of  knowledge construction
can be stimulated (Figure 2).

The exhibition Getting to know a volcano in order to live
with it is based on a geoethic approach to Earth sciences
and proposes reasoning from local situations to global
processes. Starting from their own experience, visitors
were asked to reflect on the differences and similarities of
the geological features in different localities. In this con-
text, the interactive activities were aimed to promote cul-
tural enrichment of  the visitors by generating emotional
involvement, stimulating interest and curiosity [Goleman
1995], developing debate, and widening the view points on
topics of  relevant scientific and social value (Figure 3).

The educational activities included tests with open or
multiple-choice questions, to trigger a process of  discov-
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EACH INDIVIDUAL HAS ITS OWN EXPERIENCE:
IT IS IMPORTANT TO SHARE IT

IN ORDER TO ENHANCE IT

Figure 2. Main sources of  information from daily life.



ery that was driven by the avail-
ability of  multiple interpretations.
There were no ready answers to
the questions posed, so the an-
swers can and should be con-
structed from reflective practice.

During the interactions, each
individual carries out his/her own
learning process, stimulated by an
inductive process of  discovery.
The visitors try to understand the
problem posed, and to develop
hypotheses and to test them, until
they reach an inference. In this
way, everybody acquired a per-
sonal experience, rather than fac-
tual information [Compiani 2007].
The inferences reached were use-
ful to widen the vision from local
situations to global processes, to
detect the network of  relation-
ships between events and prod-
ucts. In this process, emotional involvement is crucial,
because it makes the experience remarkable due to the es-
thetic, ethical, historical and everyday life suggestions
[Ghose 2000, Wagensberger 2000, Vomero and Mer-
zagora 2001].

5.1. What is a volcanic island?
In the section of  geological structures and geo-

morphology, the students had to answer the question
“What is a volcanic island?” and to draw a volcanic is-
land. Although this activity was designed to introduce
the geomorphology section, the drawings always showed
elements that were useful to discuss risks and environ-
mental sustainability (Figure 4). The multiplicity of  an-
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Figure 3. Contribution of  interactive activities to the knowledge construction process. This approach
is useful to widen the attention from a local to a global scale.

Figure 4. Selected drawings. (a) The attention is focused on the volcanic structure and its activity. (b) The eruption and the vegetation are the main
subjects in this drawing. (c) Volcanic activity and human settlements stimulated a discussion of  the volcanic risk. (d) The presence of  a tourism site
allowed talk about the environmental impact on the island.

a b c

d
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swers obtained allowed the comparison of  the volcanic ac-
tivity and risk in Italy and Cape Verde.

5.2. Sounds, risks and resources
This interactive activity related to the section on vol-

canic activity and risks, and proposed that they listen to
six sounds (sea waves, a storm, the wind, a volcanic erup-
tion, a rock drill, and stream water) and to express the
emotions they felt during this listening. Then, the students
were asked:

– to guess which event produced each sound;
– to give their opinion on the consequences of  each

event;
– to reflect on the possible risks connected with the

events (Figure 5).

5.3. Scenes related to…“From local to global”
Six scenes were proposed in the section on natural re-

sources and environmental sustainability, which suggested:
water and energy consumption, rubbish accumulation, air
pollution, drought, biological resources recruitment (Fig-
ure 6). Here the students were asked:

– to describe the situation illustrated by each scene;
– to indicate whether the situations were considered

eco-friendly;
– to locate each scene as being in Italy or in Cape

Verde, or in both countries.

6. Results
During the interactive activities, the students filled

out the worksheets prepared by the researchers, to collect
their answers. A semi-quantitative method was applied to
analyze the data [Crabtree and Miller 1992]. This method
allowed the identification of  a set of  categories within the
answers given by the students, and the quantification of
their frequency [Silvermann 2004, Robson 2005]. The re-
sults showed various mental representations and multiple
viewpoints of  the topics discussed.

A multiple choice satisfaction questionnaire collected
the opinions of  the students on the visit. The researchers,
who had the role of  museum guides, monitored the levels
of  interest and participation of  the students and teachers
during the visits, and reported their observations as a mul-
tiple choice questionnaire. Finally, the teachers who fol-
lowed both the visit and the workshops with their
students completed a satisfaction questionnaire.

Overall, throughout three months of  research, more
than 30 classrooms visited the exhibition and filled in these
questionnaires. Due to the amount of  data collected
(more than 600 questionnaires), 189 questionnaires filled
in by the students were analyzed (corresponding to 11
groups). The selection of  items that are the most signifi-
cant for each questionnaire are reported here.

a) Students: Would you like to come back to visit
the exhibition?

Yes (90%). Most of  them would like to come back
with their classmates or with their relatives.

b) Museum guides/researchers: Did the interactive
activities stimulate interest and curiosity?

Yes (91%). Even the less-motivated students partici-
pated in the discussions.

INTERACTIVE ACTIVITIES RELATED TO EARTH SCIENCES

Figure 5. Listening to the sound of  a storm evocates either a flood or
the watering of  the land. These effects can be considered positive or
negative, depending on the season and the territory involved.



c) Teachers: Was the exhibition enjoyable? Was it
useful for learning the topics proposed?

Yes, it was enjoyable (100%). Yes, it was useful
(85%). The educational strategy satisfied both teachers
and students.

Through the collaboration of  some of  the teachers,
it was possible to have feedback concerning the positive
implications of  the pedagogical strategies adopted during
the visits in the later classroom work. The students atti-
tude for curiosity and investigation was stimulated by the
researchers, and it was favored and promoted by the
teachers in the classroom. One case history refers to the
teachers and the students of  a Primary School. Starting
from the visit of  a few classes to the exhibition Getting
to know a volcano in order to live with it, all of  the students
of  the school were involved in a wider project of  envi-
ronmental education based on the local and global ap-
proach. Through this experience, the teachers learned:

– to share the growth opportunities with their students;
– to accept that some answers can be unknown;
– to accept with respect the suggestions and assumptions

of  their students, viewed as possibilities to learn together
[Compiani 2007].

7. People and values
“Action research assumes that the subjects involved

constitute a group with common objective and goals, in-
terested in a problem that emerges from a given context in
which they have various roles. With the problem estab-
lished, the role of  the researcher is that of  helping the
group to problematize it, that is, to locate it in a wider the-
oretical context, and therewith allow the growth of  the
conscience of  those involved, with a view to plan the
forms of  transformation of  the subjects’ actions and in-
stitutional practices” [Pimenta 2005]. This means that ac-
tion research projects require an experienced research
team and a high level of  awareness about the project. For
these reasons, a relevant aspect of  the present research
consists of  the involvement of  the actors from the plan-
ning to the conclusion.

The exhibition was designed by a multidisciplinary
team of  teachers and researchers who are experts in natu-
ral sciences and geology, and all of  whom have a remark-

MAGAGNA ET AL.

458

Figure 6. Selected scenes. Top: In all, 95% of  students located the drought scene in Cape Verde, suggesting discussions on droughts in Italy and on
the implications of  global warming. Bottom: The rubbish scene was located in Italy (50%); and also both in Italy and Cape Verde (30%). The results
show that rubbish accumulation is perceived as a global problem that is managed in different ways in different countries.
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able science teaching background. The museum guides
were involved in the planning phase and asked to share
ideas, values and knowledge with the scientific committee.
So, the exhibition tours were led by operators aware and
involved not only in the contents, but in the values to be
transmitted. During the activities, the museum guides
moderated the discussions, helping both students and
teachers with debate as well as with personal reflection.

The interpersonal relationships that occurred among
museum guides, students and teachers during the guided
tours provided the best evidence of  the effectiveness of
the interactive teaching strategies adopted. For example,
the guided tours stimulated interest in the topics dis-
cussed. This was demonstrated both during the visits,
through questions and observations (Figure 7), and in the
classrooms, through the request for further details.

Some special cases did allow us to investigate these
aspects and they demonstrated that the right involve-
ment of  the students in the constructive discussions stim-
ulated critical thinking and new ways to approach the
topics. Such a favorable situation can be promoted in
schools by experienced teachers, who can develop and
refine teaching strategies that allow the understanding
of  complex and abstract concepts, going beyond the tra-
ditional lecture in which descriptions and memorization
of  situations prevail. In most cases, the best projects pro-
moted from the teachers involved not only institutions
such as museums and schools, but also families, relatives,
friends and the local community. For this reason, at the
end of  the project, a conclusive meeting was organized,
where the results of  the action research program were
shown to all parties.

The involvement of  many and diverse people in a
project might be the right way to provide new practice to
introduce complex issues such as natural resources use,
risk prevention, and enhancement and protection of  the
geosphere.

8. Conclusions
This study shows that teaching strategies can make a

difference in knowledge construction processes. It is im-
portant to stimulate people to compare situations and to
share ideas, so as to enable them to take a stand about
complex topics. This can be done through didactic strate-
gies and tools that stimulate curiosity, wonder, interest,
doubts and emotions, and that involve everybody’s per-
sonal experience.

Both of  the exhibitions that were designed during the
International Year of  Planet Earth were staged at different
locations, where the activities were offered again, with
positive feedback. They are still available to be staged in
new places and the activities can also be re-proposed out-
side the context of  the exhibition they were conceived for.
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ABSTRACT

On December 16, 1857, an earthquake wreaked havoc across a huge
area of  the regions of  Basilicata and Campania (Val d’Agri and Vallo
di Diano). More than 180 villages in an area of  over 20,000 km2 suffered
very severe damage. More than 6,000 houses collapsed or became
uninhabitable, and 19,000 people were killed. In the months of
February and March 1858, the Irish engineer Robert Mallet undertook
a mission to study the earthquake with a grant from the Royal Society
of  London. In 1862, he published his extraordinary study diary, in
which the technical and scientific observations mingled with descriptive
and literary details. This represents, from different angles, a unique
‘observatory’ over the landscape and the social, economic and cultural
aspects of  Val d’Agri and Vallo di Diano. In 2003, the Provinces of
Salerno and Potenza started up a joint venture with the Storia Geofisica
Ambiente of  Bologna and with the scientific partnership of  the Istituto
Nazionale di Geofisica e Vulcanologia, with a view to setting up
provincial laboratories dedicated to environmental education, and named
after Robert Mallet. The Mallet Project proceeded up to 2009 on three
agreements. Within the framework of  the idea of  a ‘Mallet Laboratories’
Project, there has been the opportunity to set up a network of  study
centers in the territories of  these two provinces (Salerno and Potenza),
which can promote research with great national and international
breadth, starting with the world of  schools and local communities. The
study entitled Viaggio nelle aree del terremoto del 16 dicembre
1857 was published through the period from 2004 to 2009.

1. Introduction
On December 16, 1857, at around 10:15 pm, an earth-

quake devastated a vast area of  Basilicata and part of  Cam-
pania (southern Italy). The present-day province of  Potenza
and the central-eastern zone of  the province of  Salerno
were hit in particular. The most serious damage occurred in
the mountain areas, and mainly in Val d’Agri and Vallo di
Diano. The most deaths were recorded for the villages of
Montemurro, Grumento Nova, Viggiano, Tito, Marsico
Nuovo and Polla. As a result of  this shock and the numerous
aftershocks, including destructive ones that followed, more

than 180 villages over an area of  more than 20,000 km2 suf-
fered very serious damage to buildings, to the extent that
most of  the houses had to be abandoned. In this area, more
than 30 centers suffered disastrous damage; whole towns
and villages spread out across an area of  3,150 km2 were
razed to the ground. Altogether, 3,313 houses collapsed and
2,786 became uninhabitable, and about 19,000 people
died, with 90% of  these in the Potenza Province (Figure 1)
[Ferrari and McConnell 2005, Guidoboni et al. 2007, Bur-
rato and Valensise 2008]. 

The Irish engineer Robert Mallet was a witness and
an extraordinary ‘scientific chronicler’ of  the effects of  this
earthquake. On January 27, 1858, Mallet left England to
carry out research in the ruins of  the mountain villages
of  Basilicata, supported by a grant worth 150 pounds from
the Royal Society of  London. From February 12 to March
1,1858, he undertook a scientific mission to the areas most
badly hit by the earthquake, drafting out an extraordinary
diary in the process, in which his technical-scientific ob-
servations are combined with those that were more de-
scriptive and literary (Figure 2).

An earthquake such as this one was the natural labo-
ratory that Mallet had been waiting for, for over 10 years,
to be able to test his theory on earthquake dynamics that
he had presented at the Royal Irish Academy in 1846 [Mal-
let 1848]. The maturity of  this research is indicated by
some of  his conclusions, which gave advice to deepen the
studies in three fields: 1) surveying of  damage caused by
earthquakes according to a new series of  criteria, to arrive
at the origin of  the disturbance; 2) study of  the velocity of
the elastic waves; and 3) installation of  observatories for
the study of  earthquakes in some of  the more exposed
areas, so as to obtain “complete data relating to the mo-
ment of  transit of  the wave, and the breadth and height of
the waves in particular regions”.

The originality of  the scientific method implemented
by Mallet consisted in the systematisation and accurate fi-
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nalization of  observations of  the earthquake effects, which
had previously been used only partly with the aim of  quan-
titative assessment. Upon his return to England, Mallet put
his observations down in a weighty report, which he pub-
lished in London in 1862, with the title: The Great Neapoli-
tan Earthquake of  1857. The First Principles of  Observational

Seismology. With this title, Mallet gave a name to the nas-
cent science of  earthquakes: seismology. 

However, this earthquake had another peculiarity, which
was not a seismological one: it was the first earthquake where
the effects were documented by photographic reportage,
which consisted of  over 200 photographs, most of  which are
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Figure 1. Summary map of  the area struck by the earthquake and involved in the Mallet Project. Coloured patterns, black lines and black triangles
represent the intensity distributions of  the seismic effects (MCS scale), the path of  Mallet’s journey, and the locations of  the geosites mapped during
the Project, respectively.
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stereoscopic. Between December 20, 1857, and May 1858, at
least two photographers ventured into the territories dev-
astated by this earthquake: Alphonse Bernoud, a famous
French photographer who worked in Naples from July 1856,
and Claude Grillet. Mallet commissioned photographic doc-
umentation of  his study mission from Grillet (whom he calls
Grellier in his report): 156 photographs (Figure 3), 120 of
which are stereoscopic and 36 monoscopic, which were used
by Mallet to document his own scientific speculations when
they were published in his large report cited above. 

From different standpoints, this report by Mallet on

the 1857 earthquake also rep-
resents a unique ‘observatory’
on the landscape and the vari-
ous social, economic and cul-
tural aspects of  the areas that
were worst hit by the earth-
quake. In spite of  the dramatic
impact that this earthquake
had on the territory, the con-
tact with the population leav-
ing there showed that the
memory of  this event was poor,
or almost nonexistent, within
the population of  this region. In
contrast, the Irpinia earthquake
of  November 23, 1980 (M 6.9),
was an emphatic reminder of
this terrible event, even if  it only
‘lapped’ the northern part of
the area that had already been
affected by the earthquake of

1857, with some further damage and destruction.
The part of  the territory of  the provinces of  Salerno

and Potenza that was hit by the earthquake had been one
of  the few parts of  the Mediterranean area that had kept its
natural and cultural legacy intact and integrated into the
economic and social structure. As a result of  this ancient
‘harmony’, this area offered a unique opportunity to create
a privileged ‘observatory’ over its natural environment, as
well as its historic and present-day anthropology, which
was finalised to fostering the conscious participation of  the
inhabitants of  the area in the territorial context.

In this territorial context, towards the late-1990’s, new
challenges started to take shape between two apparently
irreconcilable demands: development and quality of  life.
For the two Provinces of  Salerno and Potenza, among the
many practical cases, there was also that of  the tragic flood
of  River Sarno on May 5, 1998, and that of  the develop-
ment of  the extractive oil industry in Val d’Agri. Only re-
cently has the dynamic equilibrium between these two
aspirations encountered the prospect of  sustainable devel-
opment. Within the framework of  the idea of  a ‘Mallet
Laboratories’ Project, there has been the opportunity to
set up a network of  study centers in the territory of  the
two provinces, to promote research characterised by great
national and international breadth, starting with the world
of  schools and local communities. 

2. The Mallet Project
At the beginning, the main objective of  the Mallet

Project was to increase the sensitivity of  the resident pop-
ulation of  the Salerno and Potenza provinces, and in par-
ticular of  the areas affected by the destructive effects of

THE MALLET PROJECT

Figure 2. Particulars of  the original drawings by Mallet to document the directions of  the fractures in
buildings having a rectangular plan hit by seismic waves (left), and the trajectories of  the seismic-wave
particles of  different types (right).

Figure 3. Church of  the Trinity at Trinità di Sala Consilina (province of
Salerno). Left photogram of one of the stereoscopic photos commissioned
by Mallet. The pen lines superimposed by the Irish engineer contribute
to the attribution of  the photograph to Claude Grillet.



the 1857 earthquake. It was also designed to prevent the
risks associated with natural catastrophes, such as earth-
quakes, landslides and floods, and to educate a new cul-
ture of  security.

Despite many bureaucratic difficulties, the Project of-
ficially started in 2003, as a concrete sign that strategies pro-
moting research and environmental education were being
achieved. These aspects are indeed of  great importance in
the drafting and the enforcement of  plans for safeguarding
the territory, in which the regional administrations of  the
Italian State, first and foremost the Regions and the
Provinces, are increasingly called upon to operate.

The Project has involved 52 municipalities of  the
provinces of  Salerno and Potenza (all of  the Alta Val d’A-
gri, the Vallo di Diano, the Valle del Bradano, and the Vul-
ture), and since its beginning there have been three main
phases envisaged: (i) the creation of  a publication as a bib-

liographical point of  reference and awareness; (ii) the real-
ization of  initiatives of  dissemination at all levels of  society;
and (iii) the design and creation of  the Mallet Laboratories,
to provide education in sustainable development. The first
two phases have continued over the duration of  the Proj-
ect, as described here (2003-2009), while the third phase
was launched in 2007, and is still in progress.

At the beginning of  the Project, there were no prede-
fined guidelines to achieve the main goal, but priority was
given to the knowledge of  the territory, which was fol-
lowed as the same journey that Mallet made 150 years ago.
We tried to be in ‘contact’ with the local people, to under-
stand the different cultures, and to find the best language
in which to communicate. So, indirectly, and sometimes
directly, the recipients of  the objectives of  the Project be-
came involved in the construction of  the Project itself, and
in the construction of  the communication process.
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Figure 4. Scheme of  the work phases that led to the realisation of  the virtual historical landscapes for the three-dimensional navigational software
GEOviewer.



465

2.1. Publications
The publishing activities started in 2003, with two

volumes and a multimedia DVD-ROM, which have since
been extended to a further four volumes and two updates
of  the multimedia product. The great narrative value of
Mallet’s work produced the idea of  a virtual journey into
the territories hit by the earthquake. To achieve this, it was
necessary to create a high-immersion environment by
means of  multimedia instruments, while rigorously ad-
hering to the historical reality of  the mid-eighteenth cen-
tury in the area of  Lucania.  

Thus, a thorough research phase was started, for the
territorial and historical environmental data for the re-
construction of  the historical landscape of  the area, on a
scientific basis. This reconstruction, which at the begin-
ning appeared to be a sub-product of  the Project, soon be-
came one of  the main development sectors of  the Project
itself. The true novelty was not the reconstruction of  re-
alistic virtual landscapes, a practice already in use for some
years and that has been undergoing development in Italy
in several professional and scientific sectors. Rather, it was
that this reconstruction occurred on the grounds of  a
complex global information system (GIS) that was filled
with historical data that were retrieved and processed,
starting from the cross-matching of  different types of
sources (Figure 4). During the second phase of  the Proj-
ect, in 2005-2007, an original interactive system was also
developed in the historical landscape thus constructed.

A thematic library was built in the area that comprises
around 800 original texts, and territorial reconnaissance
was performed for over 5,000 hours across an area of  some
3,200 km2, that is populated by over 350,000 people. In the
most operational part of  the Project, the Irish scholar’s itin-
erary was retraced several times not only ‘in the territory’,
but also in the stories of  the land, the water and the peo-
ple. Here we sought the persistence and the changes with
respect to what Mallet had described or reasonably seen in
these lands. Following in the tracks of  Mallet and the two
photographers, Bernoud and Grillet, we looked for, and
where possible found, the places described and pho-
tographed by these particular travellers. Through the col-
laboration of  technicians, scholars and private citizens, we
identified the points where the photographs were taken,
and we reproduced the same shots. This enabled us to
highlight the changes and the persistence in the natural and
anthropised landscape (Figure 5) as well as to correct some
errors made by Mallet in identifying the places that were
photographed. By his own testimony, the Irish engineer re-
ceived Grillet’s photographs very late, without any indica-
tion of  the subjects and the places photographed, and so he
found it very hard to reconstruct them from memory. 

Interviews were carried out using both audio and
video, into aspects of  the territory, the history, and the

popular culture. The Project is immersed in the cultural
identity of  these populations.

The guiding idea is that the Project should represent
a broad cultural catalyzer, without however forgetting the
pivot on which Mallet’s scientific activity revolved: the
earthquake. Therefore, by analyzing the earthquake as
part of  an environment, both natural and anthropic, from
these effects of  the earthquake, a mature society can draw
useful elements for a new culture based on safety.  

Overall, the publication is made up of  six volumes
and three multimedia DVD-ROMs [Ferrari 2004-2009].
Volumes 1, 3 and 5 collected together 44 original contri-
butions that deal with issues and aspects of  the natural
and inhabited territory, and that are also very different.
Volumes 2 and 4 collected the reproductions of  the his-
torical sources, such as the unabridged Italian translation
(vol. 2) of  Mallet’s work [Mallet 1862] or the facsimile re-
productions, with transcripts of  the official handwritten
documentation of  the Kingdom of  Naples relating to the
expeditions of  Mallet, Bernoud and Grillet (vol. 4). 

Volume 4 also contains the facsimile reproduction of
the original handwritten manuscript of  the lavas collected
by Mallet in his subsequent mission to study the Italian
volcanoes in 1864. The decision to publish reproductions
of  these handwritten documents that come from Italian
and foreign public archives, was to draw in nonspecialist
readers, as well as to reveal the value of  the unpublished
documentary heritage of  which Italy is so rich. The fact
that the historical documentation is elaborated within an
important seismological discipline, historical seismology,
contributes in a major way towards the mapping of  the
seismic hazard of  the Italian territory. This has enabled us
to underline that apart from being an operation of  great
historical and cultural value, the saving of  our documen-
tary assets is rather like a sort of  ‘life insurance.’ 

Lastly, volume 6 re-elaborates in a summary and the-
matic manner the contents of  the first five volumes, and
it represents an iconographic index of  the rest of  the se-
ries. Many references in the text refer both to the other
five volumes for further analysis, and in a sort of  hyper-
textuality, to specific parts of  the same five volumes. 

The DVD-ROM is now in its third release, and it has
developed a complex virtual journey in the territory and
in time, following the tracks of  Robert Mallet, in the area
most damaged by the 1857 earthquake: the lands, the wa-
ters and the peoples of  these two valleys. We chose to deal
with the aspects relating to the Project topic in the form of
microhistories, suggestions, details of  an imaginary trip,
short yet intense in the history, the environment and the
culture of  the Val d’Agri and the Vallo di Diano. This is a
journey realised with the involvement of  government in-
stitutions, and those of  the coordination, i.e. the village
and Mountain Communities administrations. However,
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above all, it involves the people, many of  whom were
eager to collaborate on this Project, which they experi-
enced so intensely. Several schools of  the area have also
contributed to the contents of  the stories on the DVD-
ROM, with school projects performed on various aspects
of  the natural and inhabited territory, thereby taking part
in a direct way in the cultural production. 

The DVD-ROM thus tells the story of  this territory, its
geology, its geodynamics, its natural risks, its traditions and
its cultural identity and history. Over 2,500 stories of  the
water, the land and the people, as 3 hours of  a virtual jour-
ney like that made by Robert Mallet and by the other wit-
nesses of  the effects of  the earthquake. There are also over
10,000 images, mostly from territorial reconnaissance, 450
animations and films, and 45 thematic pathways.

2.2. Realization of  the dissemination initiatives
The Mallet Project has kept constant contact with the

various components of  civil society of  the area, both for
the research, study and cultural production phase, and for

the specific moments of  dissemination of  the results of
the Project. 

All of  the Project activities have been promoted and
documented through a website (www.malletlab.it), which
soon became the point of  reference for the schools and
cultural associations that are involved in the Project and
that have been affected by its repercussions.

The targeted distribution of  the volumes of  the publi-
cation to the libraries of  all of  the municipalities involved in
the Project has been one of  the strengths of  the dissemina-
tion module of  the Project. These dissemination initiatives
have involved both the inhabitants of  the different villages
and the school-going population. Furthermore, each year,
close to the date of  the earthquake (December 16) and for
the whole duration of  the Project, dissemination activities
have been organised on the various aspects dealt with in the
volumes, in both Alta val d’Agri and Vallo di Diano (in gen-
eral, in the Certosa of  Padula), and in Vulture. 

In December 2007, on the occasion of  the 150th an-
niversary of  the earthquake, a series of  events were or-
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Figure 5. Comparison between the landscape of  the Vallo di Diano today (above) and the virtual one of  the middle 19th century (below).
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ganised with educational, scientific and cultural natures,
along with an opening concert of  nineteenth century
music on the theme of  Nature. 

In 2006, the Project was presented in Dublin, upon
invitation, at the Italian Institute of  Culture and at the
Dublin Institute of  Advanced Studies. The latter initiative
fostered the knowledge of  Mallet in the Irish geophysical
world in which he was practically unknown.  

With the publication of  the last box-set with volumes
5 and 6, the first phase has been completed and the dis-
semination module has entered its more mature phase.
Volume 6 has been printed as over 2,500 copies in a pa-
perback version, for distribution to the secondary school
students of  the territory involved in the Project. The nu-
merous hypertext links from volume 6 to the other five
volumes, as mentioned previously, stimulate the students
to analyse in greater depth the topics that are summarised
in volume 6.

2.3. Design and creation of  the Mallet Laboratories for
Education in Sustainable Development 

The aims that we wanted to achieve were clear from
the start, at least on a macro-scale, with the realization of
the Mallet Laboratories for Education in Sustainable De-
velopment. However, it was only in the course of  the Proj-
ect that it was possible to outline more accurately the
structural, operational and communication model of  the
laboratories that were to be set up. This was accomplished
through the analysis of  the specificities of  the territory
studied and described, with an understanding of  its envi-
ronmental and cultural vocation.

During the intense activity of  territorial reconnaissance,
the great wealth of  the cultural producers was assessed:
e.g. of  individual scholars and associations. Most of  these
protagonists of  the local cultural production operate in
isolated ways, and so the idea has been to bring them to-
gether within a sort of  cultural network. Thus, along the
lines of  the far more famous academy that funded Mal-
let’s original expedition, this network can function as a
cultural catalyst and as a point of  reference for the Mallet
Laboratories, as the ‘Mallet Virtual Academy’.

The Mallet Laboratories were first of  all intended as
a center of  cultural aggregation for the environmental,
historical and ethno-anthropological issues of  the area. It
would have its own center of  documentation and point of
consultation for the publications of  the Mallet Project.
The activities of  the Laboratories are oriented towards de-
veloping training and information. Indeed, the central ful-
crum around which the individual actions provided for in
the Mallet Laboratories Project is the involvement of  the
local population in the environmental education and in-
formation processes. Specific collaboration was planned
with the schools in the territory, both primary and sec-

ondary, as well as with the cultural associations, where
their specific aims are to address sustainable development
and environmental protection. 

After a first start-up phase, the users themselves be-
came the protagonists of  the actions of  the Mallet Labo-
ratories: the teachers and the cultural workers, such as
leaders of  study groups consisting of  students and the
local population. Then there are the students, teachers,
cultural operators, researchers and local population as the
producers of  the content that contributes to the enrich-
ing the digital archive.

The sectors of  activity in the training and informational
fields include:
– environmental research into the different territorial
ecosystems and biodiversities; 
– enrichment of  the contents of  the web portal for the
Mallet Laboratories, on the cultural, environmental, his-
torical and ethno-anthropological aspects of  the territory;
– setting up and endowment of  a library and a specialised
media library;
– monitoring artistic and natural emergencies;
– didactic syllabus design;
– production of  teaching and dissemination materials;
– dissemination and training on seismic risk, the earth-
quakes, and the constructions in seismic areas; 
– creation and updating of  the archives of  knowledge and
memories;
– periodic meetings, seminars, congresses and exhibitions
and events;
– observatory on alternative energy;
– network with the school institutions, and with public
and private institutions;
– promotion of  the Mallet Project, of  its activities, and its
products.

The foundation of  the first two laboratories, one in Sala
Consilina (in the province of  Salerno) and the other in
Potenza, has allowed us to work actively on the increase in
value of  the geological sites of  special value, and to develop
educational courses (teaching methods) for their study for
high school students. Some of  these geosites were published
as the geosites in Tarabusi and Lizza [2009].

3. Conclusions
This all started from one of  the most destructive

earthquakes in the seismic history of  southern Italy that
occurred on December 16, 1857, and the subsequent study
mission undertaken by Robert Mallet. Then, almost 150
years later, the idea was born to develop an educational
project for sustainable development in the present-day ter-
ritories that at that time were devastated by the earth-
quake: the Mallet Project. 

As well as the issue of  the earthquake and its eco-
nomic and social implications, and of  the aspects linked
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to seismic risk and its prevention, a broad range of  cul-
tural, historical and ethno-anthropological issues have
been developed. 

The Project has involved 52 municipalities of  the
provinces of  Salerno and Potenza, over an area of  over
3,200 km2, populated by over 350,000 people, and it has
been carried out with the financial support of  the two
provincial administrations. 

A complex and articulated editorial project has also
been carried out, consisting of  six volumes and three mul-
timedia DVD-ROMs that represent the knowledge base
of  the Project. These contain 44 contributions on histori-
cal, scientific and environmental matters, as well as a sub-
stantial corpus of  published sources and manuscripts. The
Mallet Laboratories have subsequently been developed
with the involvement of  the world of  schools and all of
the individual and associated cultural producers. All of
these activities have been accompanied by numerous dis-
semination activities that have involved a very large part of
the population that resides in the territory of  the Project. 

The Mallet Project started with the target of  prevalently
spreading the issue of  natural hazards, and it has gone on
to characterize the rising involvement of  the population, of
the administration, of  the scholars, of  the cultural producers,
and of  the schools to achieve these objectives. It has also
been possible to develop and transfer to different citizens
at different levels the analysis of  the scientific, cultural and
environmental identity, which are the peculiarities of  the
identities of  these populations. In particular, we found that
the results obtained have contributed to enhancing a sense
of  cultural identity between the two valleys, which has been
recalled on a number of  occasions by the scholars.

Furthermore, as the Project has been followed very
closely by the political administrators of  these territories,
this has also served to stimulate the citizens’ knowledge, with
a view to asking the politicians the right sorts of  questions.
All too often, the politicians ask themselves questions and
give themselves their own answers: answers that are often
distant from the real needs of  the citizens, or that the cit-
izens, being unprepared, often fail to understand.
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ABSTRACT

Paleontological museums should adopt a code of  ethics in order to
carry out restorations and to set-up exhibits without any falsification.
Indeed, alterations can often be voluntary because an exhibit needs to
be ‘beautiful’, ‘realistic’ or ‘charming’ for the public. Therefore, the
reconstructed parts are painted and then ‘soiled’ artfully to look more
realistic. An incomplete skeleton might be completed by reconstructing
the missing bones, or by adding casts of  other bones. Sometimes
skeletons are ‘created’, by assembling together bones from several
specimens of  the same species. Therefore, the museum staff  should also
inform visitors if  a specimen has undergone such tampering, because
otherwise each visitor is convinced that they have seen a ‘true’ fossil.
So all museum staff  should be trained not only in the techniques of
museums, but also in the ethics of  restoration and installation.

1. Introduction
Science museums are the places that are responsible

for the preservation and dissemination of  culture. There-
fore, we expect that what they propose is ‘scientifically
true’. Unfortunately, this is not always respected. It hap-
pens indeed that material on display is actually an artifact,
while any notification of  such for visitors is missing. An
alteration is sometimes ‘desired’ because the exhibit needs
to be beautiful and charming for the public. This philoso-
phy is probably inherited from former ‘museums’, in
which only weird findings were considered for display.
These museums were much more ‘rooms of  wonders’, or
‘Wunderkammer’ in German, where from the 16th to the
18th century, wealthy collectors displayed their curiosities
to surprise their guests.

A striking example is the archeological site (archeo-
logical sites are to be considered in all respects as open-
air museums) of  Knossos (Isle of  Crete, Greece). During
the systematic excavation of  the site from 1900 to 1931,
the British archeologist Sir Arthur J. Evans brought to
light many of  the archeological remains visible today.
The monuments were restored in questionable ways.
Some rooms of  the palace were colorfully rebuilt. Even
the famous paintings of  the Minotaur and the Dolphins

were almost completely re-depicted. This method of
restoration has been much criticized, and visitors should
be told to carefully read a well-written guide to be sure
of  the truth.

Unfortunately, it is not unusual to find ‘disciples’ of
Evans in some modern paleontological museums. 

2. The paleontological museums 
Fossils are stored in paleontological museums. By

their intrinsic nature, fossils are usually not intact, as they
are the remains of  organisms that lived thousands or hun-
dreds of  millions of  years ago. Fossils are often broken,
fractured, or distorted. At present, we see how much
restoring is important and necessary as a practice to pre-
serve fossil material. Unfortunately, during the restoration
process, fossils can be altered in more or less severe ways,
and this falsification is often voluntary.

3. Restoration
Restoration is the practice whereby a damaged ob-

ject is ‘restored’ to its original aspect. Moreover, the re-
covery operation is not always easy. Sometimes, and
quite rarely indeed, fossils are found intact, whereas
more often fossil material is found damaged, and it re-
quires long and painstaking work of  restoration. Basi-
cally, we can recognize two types of  restoration, one
addressed to mere conservation, and one targeted at the
display of  the material.

3.1. Conservative restoration
This type of  restoration is performed when a find-

ing is not going to be displayed. In this case, the inter-
vention is aimed only at maintaining the artifact in its
optimal condition. So the restorer acts in order to stick
together fragments, and eventually to assemble the bat-
tered parts. This is therefore like minimally invasive sur-
gery, because there is no need to reconstruct the missing
parts. The adhesives used to glue and to impregnate
must be reversible.
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3.2. Exhibition restoration
In this case, with appropriate mastics, the restorer re-

constructs the missing parts of  the fossil to reproduce the
exhibit as it would be if  it was intact. It is good practice
not to hold the true parts, and to it is recommended to
use adhesives that are reversible. The reconstructed parts
can be colored so as to make them easily recognizable.
This is an invasive intervention, however, which can alter
the original appearance of  the exhibit. It is important to
have deep knowledge of  the fossil taxon when it is treated,
so as not to falsify it.

3.3. Remarks
Unfortunately, it is clear that restoration of  material

can lead to misrepresentation. In some cases, ignoring the
concept itself  of  fossils and science, an exhibit might be
restored to look as if  it is intact, so as if  is ‘new’. Indeed,
the reconstructed parts can painted and then ‘soiled’ art-
fully, to look more realistic, such that at first sight they are
indistinguishable from the real parts (Figure 1). Only a
careful examination will allow the restoration to be de-
tected. Unfortunately, until recently, many restored fossils
were altered, and new restorations are now necessary to
‘correct’ such false fossils.

For mounted skeletons, the falsification of  fossils
might also occur in the skeleton assembling and mount-
ing. The mounting of  a skeleton can be a hard task. The
bones are often fragmented or deformed, or even missing.
It is therefore mandatory that the assembling must be well
designed. For example, if  the bones are deformed, the
skeleton might slope to one side. So, when the restorer
starts facing skeleton mounting, he must consider in
which way the bones might be deformed, to find the right
balance. In some cases, inexperienced technicians have
filed down the bones to have a perfect skeleton.

Many museums have skeletons that were installed fol-
lowing the example of  the infamous Dr. Victor von
Frankenstein. In this way, an incomplete skeleton can be
completed by reconstructing the missing bones (and in

some cases by inventing new bones), or by adding casts of
other bones (sometimes from other species), or with
bones belonging to specimens of  the same species. For
these reasons, although some fossils are ‘falsely real’, they
are actually counterfeit or chimeras. The intent of  those
who counterfeit is commendable on the one hand, be-
cause they aim to give the viewer an idea of  the ‘real’ an-
imal. At the same time, it is evident that the visitor is
pushed into believe that what he is seeing is a true and ac-
tual fossil.

Another problem is with the ‘compiled’ skeletons.
These skeletons are ‘created’ by assembling together bones
from several specimens. From one point of  view, these are
true ‘monsters’, worthy of  the best of  Dr. Frankenstein
[Mateus et al. 2008]. This mode of  operation is generally
adopted when a lot of  bones that are supposed to belong
to a single species are found together. In this case, the
bones are all measured. Then, using biometric methods,
i.e. using bones that appear dimensionally compatible with
each other, several entire skeletons can be assembled.
Scholars consider this as a reliable method from a scientific
point of  view. However, it is clear that any skeleton com-
piled in this way is effectively a ‘puzzle’ made of  several in-
dividuals (Figure 2). The visitors are thus unaware that they
are only observing a working hypothesis.

Another problem is the posture of  the skeleton.
This can vary greatly depending on whether we imagine
the animal as standing, as stationary, or is moving. Today,
curators really like to show the dynamism of  certain an-
imals, so we can see skeletons that stand on one leg only,
or that are about to prey on an another skeleton. The in-
tention is noble, but even in these cases, reconstructions
of  behaviors might be arbitrary, or at least scientifically
questionable.

4. Falsification and scientific theories
Sometime museums suffer from obsolete scientific

theories. Scientific theories can change according to new
studies and/or new finds. For instance, in several natural
history museums of  paleontology, skeletons of  bipedal di-
nosaurs (e.g., Theropoda) are mounted in a way similar
to the tripodal posture of  kangaroos (i.e. two legs plus the
tail in contact with the ground). This means that those
skeletons were mounted with the pelvis and tail in a sub-
vertical position. Today it is thought that bipedal dinosaurs
hold the pelvis and tail sub-parallel to the ground.

The craziest thing is that to maintain the ‘tripod’ the-
ory, bones have been filed down. Of  note, in the famous
original mounting of  an Iguanodon at the Royal Institute of
Natural Sciences in Brussels, several caudal vertebrae were
modified to obtain a tail that rested on the ground. Origi-
nal shapes have thus been filed down to agree with the old
and compelling theory of  tripod-standing dinosaurs.
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Figure 1. Detail of  a deer horn on which sand was glued to increase the
realism (Paleontological Museum of  Rome University).



It is evident that in these cases it is not correct to speak
of  deception. Indeed, these skeletons were mounted when
that theory was in vogue and was considered to be correct.
Nonetheless, filing down bones is certainly a hoax.

Nowadays, the tripod posture can be considered
somehow scenic, and the skeleton is significantly higher
than it would be if  correctly mounted. So it might be pre-
ferred to maintain the skeleton just as it is, in the wrong
tripod posture. At the same time, it should also be said that
any adjustment to the mounting of  such an exhibit has sig-
nificant cost, and this might be why many museums prefer
to avoid such extra costs. Again, however, it would be ap-
propriate to specify in the captions that the tripod position
is no longer accepted by the scientific community.

5. Desire for success
In a few disgraceful cases, the insane search for fame,

glory and cash has lead some private institutions to dis-
play material of  uncertain origins, if  not totally fake. In
July 1997, a farmer from Xiasanjiazi (in the Liaoning
province of  China) who was also a fossil hunter and seller,
came out with a fossilized skeleton of  a bird, preserved on
a slab of  shale. This skeleton was datable to the Early Cre-
taceous, and was identified as a primitive bird. An Ameri-
can museum bought the piece and made it available for
study by experts. With its particular characteristics (both
reptile and bird), the fossil turned out to be, at least the
experts said, the missing link between dinosaurs and birds.
It was named as Archaeoraptor liaoningensis. The National
Geographic magazine sensed the importance of  this sci-
entific discovery and funded research and published sci-

entific results from the study of  this extraordinary fossil.
The criticism of  the scientific community, which high-
lighting some inconsistencies, destroyed the article in a
few weeks. Indeed, all of  the unavowed doubts at the time
of  the discovery eventually became certainties, and Ar-
chaeoraptor was declared a resounding fake. In December
1998, the counter-mould of  the tail of  a dromesaurid di-
nosaur (the cast of  which was glued to the bird skeleton
by the Chinese farmer) was recovered from a fossil-bear-
ing locality in China. In this way, Rowe et al. [2001] were
able to officially confirm that Archaeoraptor was a name
given to a false fossil. Later, computer tomography analy-
sis revealed further forgery of  the ‘original’ Archaeoraptor
specimen [Simons 2000].

5.1. Remarks
This case is the one that a scientist would never like

to comment on, because it overshadows the scientific
community due to the disarming superficiality of  the re-
searchers who were charged with the study of  the fake
Chinese fossil. Indeed, more than pointing out the super-
ficiality of  some of  the analyses, and that they did not
take sufficient account of  the criticism, the most worry-
ing aspect is that the scholars were biased by their con-
viction of  having a missing link in their hands, instead of
aseptically investigating the specimen. Such cultural bias
is one of  the worst faults that a scientist can have. Cul-
tural bias can lead to deliberately falsifying plain facts, be-
cause it starts from an incorrect assumption. It is
important here to remember that also racism stems from
a cultural bias [Gould 1983].
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Figure 2. Composite skeleton of  a dwarf  elephant (Elephas falconeri) (Paleontological Museum of  Rome University).



6. Conclusions
What we have seen so far comes mainly from the

questionable philosophy that a displayed exhibit must be
beautiful, even it means sacrificing some science, forget-
ting in this way that a fossil, for its inherent nature, is im-
perfect. Among other things, these ‘monsters’ are often
accepted passively by the scientific community, because
they are considered scientifically reliable. From an ethical
point of  view, this way of  working is questionable, be-
cause the viewer is often not informed. If  the paleonto-
logical museums, and also for the Knossos ruins, inform
visitors about the process of  restoration that any ancient
remains have gone through, there would be no objections.
The visitor should be informed that the finding has been
restored, and the visitor is happy anyway. The best thing
would be a conservative restoration, possibly revealed by
a distinguishing color of  the exposed material. At most,
we can propose the separate reconstruction of  how the
fossil would have been if  found intact. The important
thing is to always inform the visitor of  the type of  restora-
tion that has been done.

Finally, it is necessary to train the staff  of  museums,
and not just the technicians, but also the scientists. This
should not only include the techniques of  fossil prepara-
tion, mounting and display, but also the ethics of  restora-
tion and installation.
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ABSTRACT 

Over the last decade, the demand to evaluate the impact of  any given
research study, the credentials of  a researcher, and the influence that any
single research unit or agency has on the world of  research has constantly
grown. Many tools have been developed and applied to evaluate the level
of  innovation, originality and continuity of  a single researcher in an
objective way. As a consequence, there are comparisons of  the performances
of  different research agencies. Some of  these tools, which often provide the
result as an ‘index’, are briefly described in this study. However, it is clearly
evident that the evaluations provided by these instruments do not always
correspond to the real impact of  the research, nor are they unique. Indeed,
the same index computed using similar criteria on different databases gives
different scores, which can lead to confusion and contradictions. In this
contribution, the principal anomalies, problems and failures of  these
evaluation schemes are described. The most evident of  these arise from the
nature of  the evaluation, which being automated, cannot establish the
role of  any single researcher in papers of  ‘pooled’ research, and cannot
recognize similar or duplicated papers by the same researcher(s) in more
than one journal. The ‘selecting’ effects that these evaluation indices can
have on the research are then discussed. Indeed, in an attempt to obtain the
highest possible scores in terms of  citations, there is a tendency of  the
single scholar to avoid studies that deal with small areas, or with scientific
problems that do not have a broad interest or provide applicative results.
In all of  these cases, an article describing such studies will in all likelihood
appear in a ‘minor journal’ (one with a low impact factor). As a
consequence, this will provide a low citation index, will not significantly
contribute to the authors’ H-index, and/or will only be published as a
report. Moreover, a discussion on the role that these evaluation indices
can have in the world of  research is presented. Particular attention is paid
to the consequences in the field of  the geoethics, where scientific,
technological, methodological and socio-cultural aspects need to be
considered in a different order to that expected in a pure meritocracy.

1. Introduction
Over the last decade, it has become necessary to ob-

jectively evaluate the impact of  any research study, and of
the ‘credentials’ of  a researcher or the influence that any

single research unit or agency has on the world of  re-
search. To be effective, this evaluation must be rapid, easy
to update, based on sound elements, widely available, easy
to use, and of  course, as objective as possible. Once a
methodology to evaluate a research study is designed, the
applications of  such an assay can be very large. Indeed,
they span the mere impact of  the single academic, to the
allocation of  funds, career advancement, job/position as-
signment, and awards, even if  the very different natures
of  these applications require additional factors to be taken
into account. For example, the amount and quality of  the
data from which a scientific result is obtained often de-
pend on the availability of  instruments, computers and
other facilities, rather than simply on the skills and expe-
rience of  the research unit or the single researcher.

Given this situation, I discuss here the problems that
can arise and are often not taken into account when using
these tools, and especially the consequences that the using
these indices can have on the research. As known, most of
these evaluations are compacted into a number or an
index. I will focus on the research field that I know more
about, which is geophysics, but I am almost convinced
that similar problems affect most research fields, if  not all. 

The debate that I will summarize applies with dif-
ferent relevance across various countries. To cite just a
few of  the ‘filters’, English-speaking countries have a nat-
ural tendency to write papers in the English language
(which is one of  the requirements for many of  the evalu-
ation indices). However, some countries host the most
important press companies in any particular science,
which are therefore a favourite target for the scientists liv-
ing in that country. Some other countries, and especially
those in the Far East, have historic roots and origins in
science, due to which they prefer to use their own lan-
guage, and indeed, were not allowed to use other lan-
guages in the past, or have advised researchers against
publishing in foreign journals. 
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Italy is slowly approaching the need for an objective
way to evaluate its research and scholars. There are a few
elements that render this approach more clumsy: the cul-
tural importance of  the Italian language; the existence of
many locally distributed journals, some of  which are very
slowly becoming international by opening the Editorial
Board to foreign scientists and by hosting articles in Eng-
lish; and the pioneering nature of  geophysics in Italy, which
was the reason for establishing the XX century relation-
ships, which included bilingual journals, with advanced
countries like Germany, more than with English-speaking
countries. Just to mention an example, one of  the most im-
portant journals in geophysics, the Rivista di Geofisica Pura
ed Applicata [Bossolasco 1939], turned to the current struc-
ture and name of  Pure and Applied Geophysics in the late
1960’s, although it was still publishing papers in German,
Italian and English at that time. 

The first part of  this report sketches out the main
evaluation tools that are used to score scholars, and de-
scribes some of  their incongruities. The aim of  the dis-
cussion propounded here is not to criticize any single
index or to label it as good or bad. I do not have enough
skill and experience to even dare to attempt this. Further-
more, I am firmly convinced that even with the failures
that I will briefly describe here, the indices in current use
are sensitive and objective enough to grossly describe the
credentials of  scientists in Earth sciences. However, a dis-
cussion of  the roles that these evaluation indices have in
the world of  research is well supported. This is especially
relevant in the light of  the geoethics, where scientific,
technological, methodological and socio-cultural aspects
have to be considered in an order that is different to what
is expected in a pure meritocracy. This aspect will be the
argument of  the second part of  this article, together with
a few suggestions on how to render the use of  evaluation
indices if  not more effective, at least more adherent to the
real importance of  the research. 

2. Citation Metrics
Over the last few years, many tools to quantify the

scientific importance of  any research have been proposed,
developed and adopted. Although some of  these are rela-
tively new (e.g. the H-index dates back to 2005 only), they
have been rapidly included in the computation schemes
and are currently provided by several indexing agencies.
These evaluations score the publications or compute the
score of  the single scholar on the basis of  his/her publi-
cations. A detailed description of  the evaluation criteria
or the single number/ index goes far beyond the scope of
this article; however, a short summary of  the main char-
acteristics might help the reader to get to the point, and so
these are described in the next lines. 

In particular, the discussion here is based on the Im-

pact Factor (IF), the Citation Index, and the H-index. Gen-
erally speaking, these numbers are often grouped under
the name of  ‘citation metrics’, or bibliometrics.

The IF is a measure that reflects the average number
of  citations to articles published in science and social sci-
ence journals. In a given year, the IF of  a journal is the av-
erage number of  citations received per paper published in
that journal during the two preceding years. For example,
if  a journal has an impact factor of  5 in 2010, then the pa-
pers it published in 2008 and 2009 received 5 citations each
on average in 2010. The impact factor of  a journal is cal-
culated as follows:

A = the number of  times articles published in 2008
and 2009 were cited by indexed journals during 2010.

B = the total number of  ‘citable items’ published by
that journal in 2008 and 2009. These citable items are usu-
ally articles, reviews, proceedings, or notes, but do not in-
clude editorials or letters to the Editor.

The IF for the year 2010 is then A/B, and it is com-
puted only in 2011 because it cannot be calculated until
all of  the 2010 publications have been processed by the in-
dexing agency. 

This IF was devised by Eugene Garfield [1998], and it
is provided to subscribers by the agency founded by
Garfield himself, the Institute for Scientific Information
(ISI; http://apps.webofknowledge.com/), which is now
part of  Thomson Reuters. Although the IF by the ISI ac-
counts for more than 11,000 science and social sciences
publications, these represent only a part of  all of  the pres-
ent-day journals. 

There are alternative ways to rank the influence of
any journals and to compute the IF. These include:

– the PageRank [Brin and Page 1998] algorithm of  the
Google search engine;

– the Eingenfactor (http://www.eigenfactor.org/), in
which journals are rated according to the number of  in-
coming citations, with citations from highly ranked jour-
nals weighted to provide a greater contribution to the
eigenfactor than those from poorly ranked journals; 

– the SCImago Journal Rank (http:// www.scimago
jr.com/), an open-access journal metric that is based on Sco-
pus data and that uses an algorithm similar to PageRank.

The IF is a quick tool to evaluate the breadth of  distri-
bution of  a journal, but it is not problem free. Its value is
not merely dependent on the citations (A, in the formula).
Indeed, if  a journal publishes only a few, longer articles, or
does not publish any item in a given year, this will increase
the IF the following year (B will be small); conversely if  the
number of  articles per year is high, the IF will be small if  the
number of  citations is not also significantly higher. 

Moreover, when journals are included in the ISI list,
it takes three years before they are assigned an IF, which
means that issues published before or during the first two
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years of  computation are not assigned an IF. Finally, the
IF can change abruptly from year to year, but the authors
know the IF relative to their publication only at the end
of  the successive year, making it very hard to forecast the
popularity of  a journal, and in turn, the benefit of  their
choice to publish in that journal.

On the other hand, it is very clear that the IF is a qual-
itative more than a quantitative tool. In practice, any arti-
cle published in journals for which an IF is computed
concur to the credential of  a scholar as a single unit, no
matter how high the rank of  the journal is. A scientist is at-
tributed the number of  published articles, and not a sum
weighted on the IF of  the journal where they appear. An
exception is with the very high IF journals, which are
sometimes mentioned separately in a scientist’s resume,
because, being top publications, they carry concrete cred-
ibility to the authors. Nevertheless, there is indeed a sort
of  IF ‘filter’ on the research. Indeed, in principle, the
higher the IF of  a journal is, the better known, distributed
and read it is. For this reason, the top-ranked journals will
not be likely to host studies related to minor topics or
small geographical areas, and the Editors will strive to
publish arguments regarding national to planetary mat-
ters, and novel arguments. I will recall this point in the dis-
cussion on the roles of  these evaluation tools.

A second, common way to evaluate research is the
Citation Index, which sums up the number of  citations of
all articles for a given author. There are several indexing
agencies and bibliographic databases that formulate this
evaluation.

The oldest of  these citation indices, the Science Ci-
tation Index, was established by Garfield in 1960 (http://
thomsonreuters.com/products_services/science/free/
essays/history_of_citation_indexing/), and it is currently
accessible to subscribers under the ISI Web of  Science
webpage or on a CD. Then there is the bibliographic data-
base SCOPUS (http://www.scopus.com/ home.url),
which is owned and run by Elsevier and offers a similar
service to subscribers. Finally, the Google Scholar data-
base (http:// scholar.google.com/) can be queried via a
program (Publish or Perish [PoP]) [Harzing 2010] that is
becoming very common among scientists, because it is
very easy to use (it self  connects to the web and searches
for the most updated database), and it is free of  charge and
open to any user. 

Unfortunately, these three bibliographic databases are
very different, and the choice of  a reference dataset turns
into divergent results with respect to using one over the
others. Table 1 shows a comparison of  a query to evaluate
my own research activities using these three databases.
The results are very different, with variations of  the order
of  50% in these citation indices and the H-index, the de-
scription of  which is below. 

The most evident problems with the citation in-
dices are:

– they do not take into account the number of  au-
thors on each paper, so that if  an article is written by more
scientists, each will get an identical score, no matter how
big their contribution;

– they do not take into account the IF of  the journal,
meaning that an article published in a very low ranked
journal will be rated as being as important as a very highly
ranked paper;

– they are not ‘time weighted’ or ‘dependent’. The ci-
tation indices give the sum of  the citations over the career
period (or at least over the last 20 years) without any dif-
ferences between long or short activity periods. Very pro-
lific young scholars will have similar performances as
older, less productive scientists, and vice versa.

Finally, the H-index [Hirsch 2005] is based on the set
of  a scientist’s most cited papers and the number of  cita-
tions that they have received in other publications. The
definition of  the H index is given as: “A scientist has an
index H if  h of  his/her Np papers have at least h citations
each, and the other Np-h papers have no more than h ci-
tations each”. In other words, a scholar with an index of
H has published h papers, each of  which has been cited in
other papers at least h times. Thus, the H-index reflects
both the number of  publications and the number of  cita-
tions per publication. The H-index is designed to improve
upon simpler measures, such as the total number of  cita-
tions or publications. The H-index works correctly only
for comparing scientists working in the same field, as ci-
tation conventions differ widely among different fields.

The H-index can be manually determined using cita-
tion databases or can be determined using automatic tools.
Subscription-based databases such as Scopus and the Web
of  Knowledge provide automated calculators. Harzing’s
PoP program (http://www.harzing.com/ pop.htm) cal-
culates the H-index based on the Google Scholar entries.
Each database will produce a different H for the same
scholar because of  the different cover of  the scholar’s pub-
lications (see Table 1): Google Scholar has more citations
than Scopus and the Web of  Science, although the smaller
citation collections tend to be more accurate 

The H-index should cover up the main disadvantages
of  these other bibliometric indicators, such as the total num-
ber of  papers or the total number of  citations. The total
number of  papers does not account for the quality of  the
scientific publications, while the total number of  citations
can be disproportionately affected by participation in a sin-
gle publication of  major influence (for instance, method-
ological papers proposing successful new techniques,
methods or approximations, which can generate a large
number of  citations), or having many publications with a
few citations each. The H-index is intended to simultane-
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ously measure the quality and quantity of  scientific output.
There are a number of  situations in which the H-index

can provide misleading information about a scientist’s
output. Although most of  these are not exclusive to the
H-index, they include:

– The H-index does not account for the number of
authors on a paper. In the original paper, Hirsch suggested
partitioning citations among co-authors. Due to this, the
H-index and similar indices tend to favor fields with larger
groups, e.g. experimental over theoretical.

– The H-index does not account for the typical num-
ber of  citations in different fields. Different fields, or jour-
nals, traditionally use different numbers of  citations.

– The H-index discards the information contained in
the author placement in the author list, which in some sci-
entific fields is of  significant importance. 

– The H-index is bound by the total number of  pub-
lications. This means that scientists with a short career are
at an inherent disadvantage, regardless of  the importance
of  their discoveries. This is also a problem for any measure
that relies on the number of  publications.

– The H-index does not consider the context of  the ci-
tations. For example, citations in a paper are often made
simply to ‘flesh out’ an Introduction, and can otherwise
have no other significance to the article. Also, the H-index
does not resolve other contextual instances, such as cita-
tions made in a negative context, and citations made to
fraudulent or retracted work. This is also a problem for
regular citation counting.

It is of  note that various proposals to modify the H-
index to emphasize different features have been made, and
some of  these modifications are currently computed, in-
cluding the G, Hc and Hm indices.

3. Discussion and conclusions
As already stated, in principle it is reasonable to eval-

uate the impact of  a scholar provided that the rating tools
apply to the personal merits of  that scientist. However,

from what I have described above, it is clear that in most
cases, a score can be influenced by the environment where
the scientist works, including the ‘pool’ he/she belongs to,
the availability of  money and laboratories, the facilities
he/she can profit from, and the importance of  the agency
where he/she works. This ‘starting’ condition reflects on
all of  the rest of  a career, because the rating of  a scholar is
often used as a discriminating element for funding, job ad-
vancement, and personnel selection. This thus provides ac-
ademic impact and makes the scholar suitable for more
credits in the future, with respect to other colleagues.

In addition, within any similar ‘environmental’ situa-
tions, a scholar can perform better than others if  he/she
makes particular choices. In the introduction to PoP, it
says: “If  an academic shows good citation metrics, it is
very likely that he or she has made a significant impact on
the field. However, the reverse is not necessarily true. If
an academic shows weak citation metrics, this may be
caused by a lack of  impact on the field, but also by one or
more of  the following:

– working in a small field (therefore generating fewer
citations in total); 

– publishing in a language other than English (effec-
tively also restricting the citation field); 

– publishing mainly (in) books.” 
It is then clear that the topics, the conditions, and the

means of  research of  a scholar looking for impact are not
completely free. Indeed, to get a higher score, the results
should not be published in a language other than English,
should not be printed on books (this last point does not
apply to some indexing agencies, like ISI, which recently
included citations from books in the computation), and
should not be devoted to ‘small fields’ of  research. How-
ever, I would also add that they should not be published as
a ‘User’s manual’, nor as a United States Geological Survey
Open Report File, just to mention two examples. Indeed,
in the latter case, as these publications are not subjected to
peer review, they will not be included in the computation
of  citations by most of  the indexing agencies, although it
is well known that anybody using a program code will cer-
tainly use and then cite the accompanying manual or re-
port describing its features and use. 

And what about publication costs? Sometimes to
publish on a high-impact journal the authors have to
cover printing expenses. The amount of  money available
in research projects depends on many factors, but seldom
it is proportional to the target of  the research. As an ex-
ample, theoretical studies are often not adequately
funded, as they do not need field or laboratory activities,
although these studies can produce results suitable for a
widely distributed journal that can only be accessed if
the costs for publication can be covered.

There are significant implications from all of  the ar-
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Source Number of
publications

Number of
citations

H index

Web of  Science 19 199 6

Cited reference search 29 235

Scopus 20 212 7

Google Scholar (via PoP) 29 247 8

Table 1. Computation of  the author’s personal score as an example of
the use of  the different databases. Comparison of  the number of
published papers, the citation index and the H-index according to ISI
(two computations), SCOPUS and Google Scholar. The scores vary a
lot across the different sources, and show variations of  up to 50%. The
choice of  a specific database biases the (absolute) rate of  the single
scholar, although it probably affects comparisons between scientists
only if  their scientific production is very dissimilar (many books or
conference papers versus journal articles).
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guments discussed here. I believe that the need to obtain
the highest possible score can make a scholar avoid stud-
ies that deal with small areas, to give low priority to sci-
entific studies of  narrower interest, and to refrain from
research activities in applicative fields. In all of  these cases,
converse to what is required to increase the impact, an ar-
ticle describing the study will probably appear in a ‘minor
journal’ (with low impact factor). It will thus have a low ci-
tation index, will not significantly contribute to the H-
index, and/or will only be published in reports.

The search for fame and glory of  a scholar and the
decisions and choices linked to this can reflect on the so-
ciety and consequences in the field of  geoethics, where
scientific, technological, methodological and socio-cul-
tural aspects have to be considered in an order different to
what would be expected in a pure meritocracy. The most
important scientific discoveries, including those in the
Earth sciences, have been achieved for ethical reasons,
such as to help people, to enlarge perspectives, to investi-
gate causes, and to be prepared to react. Sometimes these
studies have been rewarded later, although the converse
has never happened. No scientist has up to now estimated
his/her work in terms of  ‘popularity’, but only in terms of
benefits to the scientific community, with the related con-
sequences for society. Avoiding ‘small’ arguments or less-
widely distributed journals can, in the long term, interfere
with the freedom of  the single researcher. Indeed, even
now the ‘recommendation’ to publish in highly cited jour-
nals is already a limitation to our freedom.

In my opinion, a good compromise between the cur-
rent rating scheme and a more ethically correct one would
be to assign a fraction of  the score to the scholar that is
proportional to his/her contribution to a study. This can
be carried out by simply taking into account the number
of  authors or by establishing thresholds, like a full score
for a single author, a half  score for up to three authors,
and so on. This feature of  dividing the merit according to
the number of  authors is already included in the compu-
tation of  some indices, although it has not been steadily
accepted. By undertaking this improved assignment, we
would avoid the paradox of  those very basic studies that
sometimes appear in widely distributed journals and are
authored by the many scholars , each of  which gets a
score, participating in a field experiment. Although the ar-
ticle is often dealing with the simple description of  the
field activity and then carries no significant or novel re-
sults, it is cited by the hundreds of  colleagues using the
data collected in the experiment (increasing as a conse-
quence the citation index of  each author) and, even worse,
with citations that persist for very long times.
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ABSTRACT

Three examples of  the study and enhancement of  the landscape in
Italy are presented. The interdisciplinary approach to this topic is
carried out not simply by juxtaposing disciplines, but by the integration
of  different ambits. In this way, disjunctive thought is substituted by
a holistic approach that produces communication more appropriate to
research. This offers the scientists a tool that is of  paramount
importance for their studies, and for ordinary citizens, a new way of
considering the landscape. Example 1: Sustainable tourism and man–
landscape relationships: Ecomuseum, Castello di Serravalle (Bologna).
By studying the landscape of  a hilly wine-producing area, it has been
possible to observe the signs of  reciprocal man–environment interactions
that have characterized the area for over two millennia. For this reason,
an Ecomuseum was founded, to provide an efficient tool for the
enhancement of  sustainable tourism, and also to popularize knowledge
of  local cultural heritage among the citizens. Example 2: Lago Bracciano
near Montese (Modena): re-assessment of  an Apennine area combining
archeology, landscape and history. The landscape of  areas containing
historical settlements of  local populations was reconstructed. This
started with archeological and documentary data that had not yet been
correlated, which was integrated with geological and geochemical data.
In this way, a marginal tourism area has been improved by appraisal of
its intrinsic cultural and historical values. Example 3: Geological
elements and poetic trails in Frignano Park. This geological–literary
itinerary starts from the assumption that there is a specific poetic and
cultural value to the Modena Apennines that is linked to the
morphological and geological features of  this territory. Geology and
literature become an accompaniment to a new pilgrimage of  knowledge.

1. Introduction
In an ever-changing and complex society like today’s,

distances have shrunk, journeys are faster, and links with
the specific places to which each of  us belongs appear to
be disappearing. On the other hand, the more a familiar,
nearby place is surpassed by many other places, perhaps
just because they are more exotic or further away, the

more the link with one’s place of  origin becomes stronger,
in a sort of  search for our topological identity. It is this
identity that we should try to appraise: throughout his-
tory, man’s life, social structures, religion and culture have
always found their roots and most immediate basic ex-
pressions in geological forms, in buildings of  stone and
their functional and esthetic features. In short, deep mean-
ings and values have been assigned to the landscape.

The landscape is therefore considered a powerful
means to build knowledge and create awareness of  the
cultural values of  our own territory. In this, a strong link
with the main topics of  geoethics can be found, by in-
volving society in the construction and conservation of  a
common, shared heritage.

2. From knowledge to enhancement
The concept of  a well-balanced relationship between

man and the environment is based on two fundamental
elements: ‘research’ and ‘information’. The former is de-
veloped by means of  integrated and coordinated studies in
diverse fields of  the natural and social sciences and the hu-
manities, and it is indispensable for the attaining of  knowl-
edge; the latter should find the methods and means suited
to the education and training of  the human conscience. In-
deed, the knowledge of  environmental dynamics is an in-
dispensable foundation for understanding equilibria and
disequilibria, and for the development and formulation of
forecast scenarios, at least at a cognitive level. In addition,
every kind of  knowledge is loaded with values, and as
such, it cannot be considered neutral with respect to
human needs, aspirations and expectations.

The demand for knowledge that leads to the correct
safeguarding of  the environment and the patterns of  its
spread has recently become a clear social need. By now
everyone knows that this might constitute the essential
basis not only for a better quality of  life, but also for the
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survival of  the human species. In particular, scientific
knowledge is considered an indispensable part of  the ex-
perience that each individual should have in order to
strengthen his/her own participation in public life. Science
has within itself  a specific image of  the world that shows
how it should be perceived and investigated. Science
should be able to spread its own values and, in particular,
convey what the role of  man should be in Nature. It must
be remembered that science provides both conceptual and
behavioral models that often direct and condition many
sectors of  social life [Piacente 1999a, 1999b].

Another element of  paramount importance that
must not be neglected is the interactions with society.
Knowledge is not an abstract concept, but a product of  the
human mind: man carries out research to gain knowledge.
Man is indeed part of  his own time, which implies the pos-
session of  the means and apparatus for reaching a more di-
versified, higher, level of  knowledge compared with the
past. However, time also encompasses the social and eth-
ical sphere, and therefore other needs and other values
[Panizza and Piacente 2003].

In the field of  landscape heritage enhancement in gen-
eral, and in geological–geomorphological enhancement in
particular, up to a few years ago, everything that had been
carried out in Italy reflected the legacy of  a mainly cata-
loging approach [Bini and Poli 2003]. The constraints and
critical state typical of  the Italian conservation system can
be summarized as follows: (i) conservation inspired mainly
by a restriction model; (ii) lack of  a systemic and inte-
grated view of  territorial resources; (iii) modest financial
support for upgrading and enhancement activities; and (iv)
planning, intervention and conservation proposals that

were often imposed from above with little involvement of
the local population. Indeed, the local population has often
had to tolerate the implementation of  measures the im-
portance or meaning of  which were not understood.

On the contrary, first and foremost, ‘enhancement’
means communicating. Indeed, positive communication
(which reaches its target) is the first step for lasting and
shared enhancement. ‘Enhancement’ also means experi-
menting with new strategies linked to continuous and
transversal learning routes that also involve the sphere of
emotional relationships. As a consequence, ‘enhancement’
must be considered as an integrated network between all
of  the physical, biological and cultural components of  the
environment.

3. Three examples of the achievement of communication
and enhancement 

3.1. Sustainable tourism and man–landscape relationships
in the Ecomuseum of  the hills and wine in Castello di Serravalle 

By studying the landscape of  Castello di Serravalle
(Bologna Apennines, Italy), which is a hilly area famous
for the production of  typical wines, it is still possible to
see traces of  continuous and reciprocal interactions be-
tween man and the environment that have lasted over two
millennia [Badiali 2009a]. Archeological and archeob-
otanical data show that the strong farming and wine pro-
ducing vocation of  this territory, which is a direct
consequence of  its geological and geomorphological set-
ting, has been exploited by man from Etruscan times to
date. Cultivation of  crops and grapevines has never been
interrupted, not even during periods of  hard social and
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Figure 1. The landscape of  Castello di Serravalle: a reciprocal interaction between man and the environment that has lasted over two millennia.
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environmental crisis, when elsewhere many farming prac-
tices were abandoned and the territory depopulated.

On the basis of  these typical relationships between
man and the landscape, an Ecomuseum was founded
[Grasseni 2010]. The purpose was to develop a cultural
process that was aimed at the enhancement of  the common
heritage of  an entire territory, especially for the benefit of
the local population [De Varine 2005]. The Ecomuseum
of  Castello di Serravalle has thus become first of  all an
ideal means for spreading knowledge and awareness
among the local residents.

The outcomes are a website, a map and
guide, and an audio guide of  the Ecomuseum:
three didactical and educational tools that allow
visitors to create their own itinerary, based on
personal needs and interests. It also provides an
important resource for development, by means
of  sustainable enhancement (Figure 1).

3.2. Lago Bracciano, near Montese: re-assessment
of  a marginal Apennine area through archeology,
landscape and history

In a poorly known area of  the Apennines,
between the provinces of  Modena and Bologna,
no trace remains on the ground to bear witness
to the complex vicissitudes of  Lago Bracciano.
This small body of  water of  geomorphological
origin no longer exists. Significant archeologi-
cal and documentary data (Etruscan-Italic finds,
local legends, and information dating from the
19th century) clearly demonstrate that in the
past this site had a major role at a regional level,
as it was considered a sacred area linked to the
cult of  curative waters where many people used
to gather, through following various trans-
Apennine trails (Figure 2). Unfortunately, the
lack of  precise archeological and morphologi-
cal evidence has so far hindered any further in-
vestigations [Macellari 1990, Macellari 2000,
Cardarelli and Malnati 2006]. 

To give new momentum to the study of  this site, a
fully interdisciplinary methodology was designed and
planned by the identification of  further goals for research,
and by the recovery and in-depth study of  already known
data, which had nevertheless never been correlated before
[Badiali 2009b]. The results of  these recent investigations
carried out in the fields of  landscape–geomorphic, geo-
chemical and geological engineering studies are now a key
element for giving this site the cultural and historical rele-
vance that it deserves. The various investigation stages also
included popularization and awareness activities for the
local residents, thus creating preliminary conditions for
tourism enhancement of  the area, including the imple-

mentation of  a correctly equipped
educational footpath (Figure 3).

For this purpose, several activi-
ties are carried out: didactic visits, ‘he-
donistic–convivial’ visits, equipped
footpaths, and theater performances
[Badiali and Piacente 2011].

3.3. Geological elements and poetic trails in the Frignano
territory 

This project of  a geological–literary itinerary started
from the assumption that there is a specific poetry and cul-
ture of  the Modena Apennines (Upper Frignano district,
northern Apennines) that has resulted from the typical ge-
omorphic and geological features of  the territory [Pia-
cente and Poli 2003].

The itinerary in the Frignano territory is proposed as
a spiritual and human journey that runs through literary
scenarios and images, where physical and fictional places
materialize in a sort of  permanent exhibition, and where
natural and mental dimensions intertwine in an identity
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Figure 2. Transformation of  the Lago Bracciano area. The Lago Bracciano area today
(top) and in the Etruscan Age (bottom). Reconstruction by Riccardo Merlo, exhibition
Mans and Gods of  the Mountains, Modena, 2006 (courtesy of  Museo Civico
Archeologico, Modena). Figure 3 (below). A guided tour of  the Lago Bracciano area,
together with a witness of  the events of  the Second World War.



of  land and feeling. In this way, it is possible to go beyond
that ideal border – more sensed than actually crossed
knowingly – that requires a different mental approach and
sensitivity as a ‘passport’. The geological–literary itinerary
was organized as a sort of  mini-guide for sightseers yearning
to meet Nature, also in its poetical forms, by traveling in
space and time (Figure 4).

No place is too far away or unreachable, no land is
‘foreign’ if  you can find a common thread that can lead and
involve even the most absent-minded visitor towards the
vast and widespread heritage of  this country that is its
own landscape. 

4. Conclusions
To tackle adequately the problem of  the relationships

between scientific research, communication, and political
choices with the hope of  attaining positive results, it is of
paramount importance not only to establish a dialog be-
tween the various parties, but also to constantly involve
public opinion. This must be carried out by means of  con-
tinuous information and educational activities. Further-
more, the scientific and administrative parties should
assume a more ‘humble’ attitude, aiming not only to ob-
tain a ‘result’, but also to make plain the route followed
for its achievement. In this way, knowledge becomes the
suitable rational basis for the implementation of  a policy
of  correct use of  landscape assets. This implies conserva-
tion and improvement by means of  efficient integration
of  cultural, social, economical and tourism interventions
and competences.

In particular, ‘communication’ should enrich knowl-
edge by making it more comprehensible without cultural
impoverishment. Therefore, specific skills and cultural and

social responsibilities are required. Too great a popular-
ization would produce negative effects if  it is based only
on ‘show’, or arid legislative norms. Indeed, Nature must
not be deprived of  its poetic form, of  its own soul. The
danger of  trivialization of  Nature can lead to that form of
spreading called “pornoecology” [La Cecla 1992], by re-
placing the reality with an image, of  the Golem.

We believe that this sort of  approach would offer a
very important opportunity for relaunching the role of
Earth sciences, which should find fresh cultural and social
vocations in these topics. Naturally, these perspectives can
become reality only if  the philosophy of  geoconservation is
surpassed and integrated by the constant practice of
spreading geological culture.

The correct viewpoint should be not so much planning
in order to protect and protecting in order to manage, but
rather planning to spread knowledge, and knowing to develop
awareness and self-protection. All this should be carried out
with the conviction that each generation is responsible for
what happens to our Planet, as a consequence of  our be-
havior towards future generations. Each of  us is a mere “ten-
ant of  the Earth with precise instructions”; it depends on us
all to read and interpret these instructions correctly.
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L’ora di notte
[...] E della terra
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I sottoposti monti.
(Francesco Vignocchi, 1844-1910)

Figure 4. The poetry and landscape of  Monte Cimone (2.165 m), the highest peak in the northern Apennines (Photo G. Bertolini).
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ABSTRACT

A geoethical approach to geodiversity allows better understanding of  the
value of  abiotic nature and enhances its conservation and development.
Our basic assumption is that even during an economical crisis,
geoheritage sites can serve both public and private interests. A set of  nine
strategic geothematic areas were chosen to represent the geodiversity of
the Piemonte region, north-western Italy, each of  which is characterized
by great potential for scientific studies, enhancement of  public
understanding of  science, recreational activities, and economic support
to the local communities. Specialized research teams individuated critical
aspects to advance our knowledge of  the geological history of  the
Piemonte region, through climate and environmental changes, natural
hazards, soil processes, and georesources. The scientific concepts and
techniques were coupled with geodiffusion actions and products: not only
geosites, but also museum collections, evidence of  mining and quarrying
activities, science exhibitions, and nature trails. The preliminary results
have allowed action plans to be developed with local partners, to assess the
geoheritage management requirements. A series of  investigations were
carried out to improve the visual representation of  the geological processes
and the evolutionary scenarios. Further outcomes of  the project will
include didactic tools for educators, schools, and the public in general.

1. Introduction
As a general view, geoethics is seen as the set of

guidelines that pertain to human behavior that can affect
larger planetary geophysical systems, including atmospheric,
oceanic, geological, and biological systems [Cascio 2005].
This approach mainly refers to behavior that can result in
long-term, widespread and/or hard-to-reverse changes in
global systems; even if  transient, local and superficial al-
terations can be considered through the prism of
geoethics. Indeed, other studies have considered geoethics as
a new discipline (in both Earth sciences and applied ethics)
[Martinez-Frias 2008, Nemec and Nemcova 2011]. 

Whenever ethical dilemmas occur in problems con-
nected with the sustainable use of  the Earth resources,
geoethics helps decision makers to undertake scientifically

based political decisions [Martinez-Frias 2011]. This view
links geoethics to ‘geodiversity’, which is considered as “the
range of  rocks, fossils, minerals, landforms and soils that
occur on our planet, along with the natural processes that
shape the landscape” [Gray 2004]. By developing a geoethi-
cal approach to geodiversity, we can understand the value
of  abiotic nature and devise the correct strategies to con-
serve a legacy of  geological assets. In a few words, we can
enhance the ‘geoheritage’ of  a region, i.e. the range of  sites
or areas of  geological features with significant scientific, ed-
ucational, cultural, or esthetic value [O’Halloran et al. 1994].
Moreover, the geoethical approach helps the potential of  ge-
ological heritage sites to be identified. These sites might
have tourism and economic relevance as local and regional
resources [Knudsen et al. 2008], or they might be identified
as sites of  historical and cultural value that are deserving of
conservation (e.g., for the Piemonte region, the Langhian
and Serravallian historical Global Stratotype Section and
Point) [Mayer-Eymar 1858, Rio et al. 1997].

Knowledge of  regional geodiversity is fundamental not
only for the successful exploration of  natural resources, but
also for geohazard assessment and mitigation. Moreover, by
developing the correct plans for geodiversity identification
and management, a range of  social, economic and envi-
ronmental benefits can be delivered. Enhancement of  ge-
odiversity awareness can provide not only the opportunity
to study the evidence of  past environmental changes and
evolutionary processes, but can also reveal information
needed for more accurate prediction of  future environmen-
tal change and for adequate adaptation plans [Giardino
and PROGEO-Piemonte Research Team 2011].

2. Methods and stages of  the ‘PROGEO-Piemonte’
research program

From a geoethical perspective, the multidisciplinary
research project known as ‘PROGEO-Piemonte’ (PROac-
tive management of  the GEOlogical heritage in the

Article history
Received December 21, 2011; accepted January 31, 2012.
Subject classification:
Geodiversity, Geoheritage, Geoethics, Education, Public issues, Geohazards.

487



Piemonte region) aims to define a new comprehensive
conceptual and operational procedure to promote geodi-
versity knowledge, assess regional geoheritage, and sup-
port geoconservation activities in the Piemonte region
(north-western Italy). The scientific background derives
from both the geological and geomorphological literature
of  the area (see below), and from methodological studies
relating to the development of  techniques for the identifi-
cation of  geodiversity and for the management of  geo-
heritage [Serrano and Ruiz-Flano 1995, Ellis et al. 1996,
Erikstad 1999, Wimbledon et al. 1999].

The geoethical management of  geoheritage requires
a balance to be reached between the protection strategies
of  georesources and the legitimate needs for fruition by the
local population or by visitors. This approach was introduced
by the European Working Group for Earth Sciences Con-
servation that was created on 1988. Then in 1993, this
transformed into the PROGEO Association, which is de-
voted to geodiffusion activities and to establishment of  an
international network for geosite inventory and conserva-
tion [PROGEO 2011]. Following this approach, a ‘PRO-

GEO-Piemonte’ multidisciplinary research group (Earth
sciences, biology, economics, informatics, social sciences, en-
gineering) was created, which involved 58 participants
from eight academic research and administrative institu-
tions in the Piemonte region.1 Our assumption was that
even during economic crisis, geoheritage sites (‘geosites’)
can serve both public and private interests. 

The basic principles of  geoconservation have been ap-
plied in several projects throughout the world. In Italy, we
found a gap between the acceptance of  this conceptual
framework and the application of  geodiversity action plans.
This is why we consider the application of  a balanced mix-
ing of  ICT (Information and Communications Technology)
instruments and geoethical principles innovative in the
recognition of  geodiversity, for the promotion of  geologi-
cal knowledge, the preparation of  functional guidelines for
the management of  the geoheritage, and the support of
geoconservation activities. The preliminary activities started
during 2010. Then, after a long evaluation process by an in-
ternational committee, the project received financial sup-
port from university and regional bank foundations.2
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Figure 1. ‘Visual’ approach of  the PROGEO-Piemonte project (see text for description). a. The Piemonte region. b. A representation of  the Piemonte
regional geodiversity (lithological map by Arpa-Piemonte: http://webgis.arpa.piemonte.it/geoportale/). c. The ‘disassembled Rubik cube’ analogy.
d. The operating selections of  the Rubik cube analogy. e. the ‘re-assembled’ Rubik cube of  the geological and geographical components of  the
Piemonte region.
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The main stages of  the PROGEO-Piemonte research
program are: 

(a) Analysis of  Piemonte geodiversity at a regional
scale, through a comparative study of  past and present ge-
ological and geomorphological environments.

(b) Identification of  ‘symbols’ for the Piemonte geo-
heritage, the outstanding scientific and didactic values of
which are coupled with the high potential for attracting
tourists.

(c) Advanced scientific research on selected geosites
and related geothematic areas, to provide a basis for dis-
semination of  regional Earth sciences knowledge.

(d) Experimentation on innovative didactic tools and
visual representations of  geological processes, and evolution
of  landscapes, for the enhancement of  awareness of  the
natural resources and hazards.

(e) Promotion of  geosites as valuable products, not
only as material resources, but also as cultural and geot-
ourism assets that can bring enjoyment to individuals and
that are deserving of  protection.

(f ) Elaboration of  strategies for promotion of  eco-
nomic support for local communities responsible for geo-
heritage management and protection.

3. Preliminary results on selected geothematic areas
The application of  these methods by specialized re-

search teams from different scientific backgrounds (struc-
tural geology, sedimentary geology, paleontology,
petrography, mineralogy, physical geography, geomor-
phology, lichenology, geoscience education) produced a
preliminary report on the Piemonte geodiversity at a re-
gional scale. Studies of  the geodiversity contents are based
on scientific knowledge that was either produced by the
participants of  this project, or was obtained from the lit-
erature. ‘Hot topics’ for advancing our knowledge on the
geological history of  Piemonte were analyzed, including
climate and environmental change, natural hazards, soil
processes, and georesources. As a preliminary result, sev-
eral geosites were located to symbolize these different
themes of  Piemonte geodiversity. 

A selection then had to be defined, both to enhance
the individuality of  different provinces of  Piemonte (Fig-
ure 1a), and for the recognition of  new strategic areas to be
studied in the region. We applied a visual/conceptual ap-
proach to this problem that was based on geographical and
geological criteria. Earth scientists used different colors to
highlight different geological units. The geothematic map
of  Figure 1b shows the Piemonte regional geodiversity, the
analog of  which can be individuated in the planar view of
a ‘disassembled’ Rubik cube (Figure 1c). Here, each solid
color represents a different geological unit, in term of  dis-
tinct processes, materials and structural settings. We con-
sidered the analogy between this three-dimensional

mechanical puzzle and an idealized crustal block, with su-
perficial, shallow and deep geoenvironments as a key for
operating selections (Figure 1d) and for the ‘re-assembly’
(Figure 1e) of  geological and geographical components of
the Piemonte region. 

This exercise offered different solutions that we eval-
uated in terms of  geothematic contents and geographical
distribution. Our choices were addressed to the obtaining
of  a balanced sample of  Piemonte territories, and an (al-
most) complete representation of  its geodiversity. As a re-
sult, we identified nine geothematic research themes
(‘geothemes’; Figure 2, 1 to 9) where we considered the
‘symbols’ of  the Piemonte geoheritage, which was also
useful for the enhancement of  the cultural awareness of
the Earth science topics, and for the promotion of  geot-
ourism throughout the region. 

Each geotheme represents a distinctive geodiversity
feature of  the Piemonte region that is deserving of  ad-
vanced research, and that has particular management and
protection needs. Proactive management of  these scien-
tific themes (both as diffusion and protection) is now in
progress, according to the following four interdisciplinary
thematic actions:

(a) Geomatic applications for evaluation and man-
agement of  Piemonte geoheritage [Ghiraldi et al. 2011].

(b) Visual representation of  geological environments
and processes.

(c) Geodiversity action plans for dissemination activities.
(d) Tool-integrated management of  a geosite: appli-

cation of  a Territorial Integrated Quality Management
System (TIQMS).

Our innovative approach to the Piemonte geodiver-
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Figure 2. The ‘disassembled Rubik cube’ analogy for the description
of  the geothematic areas of  the PROGEO-Piemonte project.



sity received approval from an international committee,
and it is now available to the Regional administration for
the assessment and management of  the geoheritage. The
same visual/conceptual approach is useful to spread
awareness of  geoheritage among the general public. A
better understanding of  the complexity of  regional geo-
diversity and its interactions with human activities and ter-
ritories can promote the correct selection of  geosites
according to geothematic contents and targeted manage-
ment activities. This can result in a balanced approach, be-
tween geoheritage protection issues and the needs of  local
populations and of  visitors.

The preliminary findings of  the PROGEO-Piemonte
research groups for both the study of  the regional geot-
hemes and in the interdisciplinary thematic actions are an-
alyzed and commented upon in the following sections.

4. Analysis of symbols of the Piemonte geoheritage 
Piemonte is very rich in geological symbols that can

be used to open people’s hearts and minds to the mag-
nificence of  Nature and to the need for her conservation
for the enjoyment of  future generations. Here, two ex-
amples are presented to provide an understanding of  the
role of  geodiversity in the environmental dynamics of  the
Piemonte region and of  its geoheritage as a cultural asset.

The first example is the Belvedere Glacier (north-east-
ern face of  Mt. Rosa; Figure 2, geothematic area 6; Figure 3),
the view of  which offers a spectacular analog of  the Pleis-
tocene glacial ages, very far from the anthropogenic spread.
Here, the most extensive Piemonte glacier has changed its
appearance rapidly in the last few years as a consequence
of  the temperature increases that are affecting the Western

Alps [Haeberli et al. 2002, Gianotti et al. 2011]. From an
educational point of  view, the comparison of  the present
and past geomorphological landscapes allows us to un-
derstand the Earth surface processes and these environ-
mental dynamics.

The variations, extent and thickness of  the glacier,
and its landform changes and mass wasting processes, can
be used as lessons to show the effects of  climate change
and natural hazards [Haeberli et al. 2002]. These can be
used to analyze the possible interactions between human
activities and the environment. A better understanding of
these processes will favor respectful attitudes toward geo-
logical assets.

As an example, the putting together of  a movie se-
quence of  thousands of  images of  glaciers that were
taken through the temporal window of  the last hundred
years can provide very convincing evidence of  a climate-
driven dynamic process for a wider public and will be a
useful tool for didactic activities. Moreover, it is a possible
tool to widen the consensus on environmental problems,
and a way to reach broader adherence and participation
in certain choices for the protection of  our georesources.
Widespread awareness in the general public leads and in-
fluences the choices of  managers towards the correct
management of  our georesources. 

Another example among the Piemonte geo-symbols
is the mining district of  Brosso and Traversella (Figure 2,
geothematic theme 7) [Costa et al. 2011]. This area has been
well known since prehistoric times, when our ancestors
began to extract iron, as the ‘resistant and strong’ material
that was useful to produce artisan tools for hunting and
working the fields. In ancient times, the local people under-

went impositions and abuses
by foreign conquerors and
local potentates, with pres-
sure to increase the amount
of  extracted minerals. In
more modern times, the
mining activities allowed the
local people to enjoy greater
economic wealth, until the
closures of  the Brosso and
Traversella mines (in 1964
and 1971, respectively). So,
the mining trails, the forges
spread throughout the area,
the extraction tunnels, the
mortuary chapels where
‘white deaths’ were cried
over, and the yellow to red
sulfur-rich veins all remind
us of  the hard but fruitful
work humans can do. Also,
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Figure 3. The Belvedere Glacier (photo: Gnemmi).
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the remains of  this activity and witnessing the world of  the
old miners teaches our generation, and future generations,
of  the need to reduce the human environmental impact and
to enhance the safety of  the workers.

5. From scientific knowledge to diffused Geo-awareness
Geological literacy has a strategic role for the im-

provement of  our awareness of  Earth science topics that
impact on human affairs. The PROGEO-Piemonte pro-
ject conceived geothematic themes (Figure 2) to aid in the
diffusion of  the knowledge of  ‘hot’ Earth science topics,
such as: 

– Long-term climate change through past geological
times (Figure 2, geothematic theme 3), to show its effects
on the ecosystem (population and habitat) and geosystem
(environmental and landscape changes) [Dela Pierre et al.
2011a, 2011b]; 

– Time scales of  geological processes (stratigraphic and
tectonic combined in an orogenic succession) (Figure 2,
geothematic theme 2), to reveal long-lasting impacts on
our planet, and to show their possible interactions with
human activities and on our future [Bertok et al. 2011,
d’Atri et al. 2011];

– Limitation of  the available georesources (Figure 2, ge-
othematic theme 7) and is influences on the lifestyle of  an-
cient and future generations [Costa et al. 2011].

Up-to-date scientific research on these themes is es-
sential to address the correct management of  geore-
sources, and the adaptation for remedial measures for
hazardous geological processes. 

Accurate dating of  paleoclimatic and tectonic events
can clarify: (a) how long climate change has lasted in com-
parison to the human and geological time scales; (b) how
these events have impacted on life and the geosystem; and
(c) if  and when the biome recovered after these events. As
an example, new data on this debated topic have been re-
alized through recent studies on the Messinian succession
of  the Tertiary Piemonte Basin (Figure 2, geothematic
theme 3) [Dela Pierre et al. 2011a]. An understanding of
the major environmental changes that occurred around 6
million years ago during a short time span (compared to
Earth history) is useful, to improve our knowledge of  the
related modifications to biological communities and the
environment.

Improvements in the interpretation of  the regional
structural settings, stratigraphic and metamorphic char-
acters, and seismo-tectonic activity of  the Western Alps
(Figure 2, geothematic themes 1 and 2) [d’Atri et al. 2011,
Rolfo et al. 2011] are legacies to future generations, be-
cause they can help in a better assessment of  the geore-
sources and geohazards of  the Piemonte mountains.
These are other valuable products of  the project: they sup-
port the idea that geology is an array of  ongoing processes

that primarily involve the everyday life of  our and future
generations. Eventually, this newly achieved awareness
will strengthen the general idea that continuous Earth sci-
ence education can improve our life style and our place on
Earth [Belluso et al. 2011].

With respect to the educational goals of  the project,
our strategy is to develop the cognitive aspects of  the
teaching/learning processes of  Earth sciences, while en-
hancing the sensory and emotional aspects that condition
the acquisition of  this knowledge [Orion 2007]. Educa-
tional materials should create moments of  wonder and
surprise, including positive feelings related to the mo-
ments of  discovery. Also, sometimes, they should promote
a sense of  distress, with the realization of  the existence of
‘problems’ and the personal inadequacy to deal with them
[King 2008, p. 197]. All of  these sensations and feelings are
part of  people’s emotional intelligence, and they become
a powerful stimulus for:

(a) keeping the focus on not-intuitive issues, which
are sometimes abstract and rarely explored by direct ex-
perience;

(b) motivating personal knowledge improvement,
such as looking for visual documents, broadening and
deepening the range of  interest, repeating the experience
in the same place, or in different ones.

According to the suggestions of  a holistic approach
for science education [Orion 2007], we believe that learn-
ing in nonformal educational situations provides an ex-
cellent opportunity for the students [King 2008, p. 201]. It
makes it easier to perform participatory actions, to pro-
duce positive sensations through active personal involve-
ment, with the association of  the enjoyment with
recreational activities and with feelings of  satisfaction for
the conquest of  a ‘goal’.

6. Geo-resources and geohazards
Following the International Decade for Natural Dis-

aster Reduction (INDNR 1990-2000), many projects have
been carried out on different scales (national, regional,
local) to provide better understanding of  natural hazards.
Then the International Year of  Planet Earth (2007-2009)
[IYPE 2008, UNESCO 2008] promoted a global view of
geoheritage and georesources. In this perspective, our
project aims to: 

(i) enhance a geo-ethical approach to these funda-
mental fields;

(ii) increase the competence of  local administrators
and educators for their understanding of  the value of  local
georesources, and their sustainable exploitation;

(iii) mitigate risks related to hazardous Earth processes.
Three of  the geothematic themes of  the PROGEO-

Piemonte project (Figure 2) offer significant enhancements
for the awareness of  geohazards and geoheritage:

GEODIVERSITY ACTION PLANS IN THE PIEMONTE REGION



1) The interactions of  geological processes and
human activities in the Monferrato Hills (Figure 2, geo-
theme 4) show that the cultural heritage of  this land and
the economic value of  its worldwide-known vineyard ter-
rain have deep roots on its ancient and recent geological
history. Earth sciences knowledge of  this area is funda-
mental for the protection of  the local resources from geo-
hazards, and PROGEO-Piemonte promotes the correct
assessment and mitigation of  local accelerated erosion
and slope instabilities [Van den Eeckaut et al. 2010, Mas-
ciocco et al. 2011].

2) Studies on the Quaternary evolution of the landscape
and the local climates have been used to offer a compre-
hensive view of  the interactions of  major geomorpho-
logical systems within geothematic theme 5 (Figure 2),
where glacial, fluvial and anthropic processes are relevant
for local georesources and hazards [Ajassa et al. 2011].

3) As a result of  the systematic review of  geoscience
and natural hazards information, the Middle Susa Valley
(Figure 2, geothematic theme 8) has become a strategic
area for the enhancing of  public understanding of  natural
hazard studies; the achievement of  these objectives was
made easier by the recreational and didactic activities that
are supported by the local communities. Visual represen-
tations and digital evolutionary models of  large slope in-
stabilities (Cassas landslide and Serre la Voute deep-seated
gravitational slope deformation) have popularized scien-
tific results of  the recent stages of  local geological history,
the effects of  climate and environmental change and nat-
ural hazards, and the related risk management practices
in the Susa Valley [Borgogno Mondino et al. 2009, Lom-
bardo et al. 2010, Giardino et al. 2011].

7. Geosites as cultural and geotourism assets
Geothemes 1, 3, 4 and 9 of  Figure 2 have offered ex-

cellent opportunities to illustrate multiple aspects of  Earth
sciences, due to the variety of  geological and geomor-
phological phenomena they represent. Each of  these
themes also differs from the others in term of  territorial and
environmental context: they contain a variety of  locations
with respect to settlements, infrastructure and manufactur-
ing activities, and different possible accessibility of  geosites
in relation to the seasonal conditions and the type of  public.
A coherent and comprehensive selection of  geosites makes
the geoheritage a valuable cultural resource that can pro-
vide local and regional economic benefits as tourist desti-
nations.

As an example, geothematic theme 9 (Figure 2) has
been selected, studied and exploited for its very complex and
interdisciplinary significance: it emphasized the scientific
and cultural value of  many historical Piemonte stones
[Borghi 2010, Borghi et al. 2011] which have been used in
the architecture of  the city of  Turin, the first capital of  Italy

(Figure 4) [Favero Longo et al. 2009]. The urban geosites of
this geothematic theme are always easily accessible; they
offer great potential to promote geotourism, with the in-
tegration of  historical and artistic aspects of  the town with
the petrographic nature of  the stone used for construction.
These geosites are also ideal for educational use by students
if  they are coupled with visits to the temporary and per-
manent exhibitions at local museums (e.g. Museo Regionale
di Scienze Naturali/Regional Natural Sciences Museum)
and with ‘virtual tours’ that can be offered through the in-
ternet (e.g. MuseoTorino) [Lucchesi and Giardino 2011].

8. Economic support for geoheritage management
Communities living in a territory with an important

geological site should be considered as owners of  this
property. As a consequence, a program for geoheritage en-
hancement should have positive local economic impacts.
This is a necessary theoretical and practical approach for
creating ‘virtuous circles’ that are aimed at maintaining
the site and at raising the geological awareness, both of
which are fundamental actions to attain the correct man-
agement of  territorial assets. The economical benefits de-
rived are then available for an improved quality of  life of
the resident populations. Administrators should be made
aware of  the historical, cultural and economical value of
geoheritage, so that they can introduce limitations to the
exploitation of  the site, as geological assets are finite re-
sources. By following the principle of  sustainability, these
assets will be long lasting, and open to and usable by fu-
ture generations.

The process that links life quality and sustainability
will be analyzed in the PROGEO-Piemonte project by the
Commodity Science Department of  the University of
Turin, by using TIQMS, a certified system that takes into
account environmental protection, occupational safety,
protection of  the landscape, social responsibility and prod-
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Figure 4. Ornamental stones of  Piemonte: the Superga Basilica, via
Roma, Turin (photo: Borghi).
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uct quality. Using international evaluation standards,
TIQMS analyses every step of  geoheritage management
and development, starting with the involvement of  the
local community [Beltramo et al. 2011]. Preliminary ap-
plications of  this methodology have suggested successive
steps in the economic development and geoconservation
of  the geothematic themes; for example:

– in geothematic theme 1 (Figure 2), economic de-
velopment must take into account the geographical and
social contexts. Geologically active areas of  the Western
Alps are also affected by population loss. Here, the correct
evaluation, selection and management of  geoheritage
sites will boost geo-aware tourism growth, leading to so-
cial improvement and geoconservation actions; 

– in geothematic theme 4 (Figure 2), the geological
and geomorphological assets of  the Monferrato Hills are
the main constraints for the economic development of  the
area. A balanced interplay between territorial develop-
ment and soil conservation policies is suggested, as excess
exploitation would lead to the loss of  a key resource (vine-
yards) for the population.

9. Final remarks and future developments
By capitalizing on previous successful experiences

[Giardino and Mortara 1999, Giardino and Mortara 2004,
Boschis and Giardino 2004, Boschis 2010], the PROGEO-
Piemonte project supports the development of  the cor-
rect plans for geodiversity identification and geoheritage
management of  nine geothemes of  the Piemonte region
(north-western Italy).

A new comprehensive conceptual and operational
procedure has been set up: 

1) fundamental knowledge of  regional geodiversity
is achieved by up-to-date scientific research that is ad-
dressed to key regional issues of  the Earth sciences;

2) management of  geoheritage sites is developed with
a geoethical approach, which involves local residents and
administrators;

3) the correct plans for geoheritage management, to
increase the value of  the local geodiversity and its sus-
tainable exploitation, is achieved by applying TIQMS.

As one of  the main focuses of  the project has been
on the actions for spreading geological culture, different
products have been prepared: teaching materials for pri-
mary and secondary schools [King 2008, page 209]; train-
ing courses for teachers, restorers, and tourism operators;
events for the general public (museum exhibitions, geo-
logical field trips); geoheritage promotion through digital
media (virtual tours, interactive websites). Other similar
products are in progress to further enhance the cognitive
aspects of  teaching Earth sciences, coupled with sensory
and emotional aspects related to the acquisition of  knowl-
edge. All of  the PROGEO-Piemonte educational materi-

als are conceived to be shared with local organizations,
schools, and museums. 

In addition, the long-term and short-term objectives
of  the project are integrated into the needs of  the local
communities, who receive information about the scien-
tific value of  the geoheritage of  their territory and par-
ticipate in setting objectives and steps of  intervention, to
attract visitors and tourism. Local communities and ad-
ministrators provide human resources and funding for the
achieving of  the objectives of  the project and for the en-
hancing of  the dissemination and use of  geological knowl-
edge (e.g. MuseoTorino) [ScopriAlpi 2010, Lucchesi and
Giardino 2011].

The development and dissemination of  ‘geological
skills’ to children, youths and adults is addressed to a pos-
itive impact on the daily life of  the local community, both
under normal conditions and during geo-hazardous
events. Moreover, the PROGEO-Piemonte project pro-
motes healthy and respectful interactions with the physi-
cal and biological components of  the environment, and
with other human communities, by favoring better un-
derstanding of  the value of  geodiversity and stronger per-
ception of  the natural risks.

A geoethical approach to the geodiversity of  the
Piemonte region will reduce local vulnerability to disas-
ters and will support the balanced management of  geo-
heritage through the application of  the TIQMS, which is
suitable for tourism, sustainable development, and geo-
conservation.
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ABSTRACT

The history of  the origin and evolution of  the term ‘geodiversity’ is
described, and its present definitions are given. Several types of  values
of  geodiversity are considered. Moreover, a new type of  value is defined:
the information value of  geodiversity, as developed from the ethical
principles of  geodiversity preservation.

1. Introduction
In the ordinary sense, diversity is the existence of  dis-

parate, non-recurring, items and a lack of  uniformity. 
Natural diversity is a fundamental feature of  Nature.

It reflects the set of  structural and functional characteris-
tics of  the natural organization that has been imple-
mented during evolution. It currently ensures sustainable
development of  planetary life, of  the biospheres and
geospheres, and it supports ecological balance and eco-
logical stability, while at the same time allowing the de-
velopment of  the true potential of  Nature. In science,
there are several points of  view of  the concept of  ‘natural
diversity’: sometimes, it is treated as being synonymous
with biological diversity, sometimes as a combination of
all species of  animals, plants and microorganisms, and of
all ecosystems, and their place in ecological processes. Ac-
cordingly, there are three levels of  biodiversity: 

– genetic diversity (the amount of  genetic information
contained in the genes of  all species of  plants, animals and
microorganisms);

– species diversity (the number of  species);
– ecosystem diversity (the number of  different habitats,

biotic communities, and ecological processes). 
In biology, diversity is associated with the funda-

mental features of  life and its organization, while its pro-
liferation in geosciences originally had a purely pragmatic
aspect of  preserving natural values. Geodiversity and the
concept of  its preservation are new definitions for most
people. The concept that the physical features of  the Earth
(rocks, subsoil, mineral resources) need good manage-
ment and preservation is not obvious for the majority, as
the structures on the surface of  the Earth and within its

subsoil look strong, solid and stable. In the past 15 years,
the problems of  preservation and use of  the geological
environment has prompted the formation of  geodiversity
and landscape diversity concepts.

2. Geodiversity and its value
In the modern sense, the term ‘geodiversity’ was first

used in Tasmania, shortly after the adoption of  the Biodi-
versity Convention at the International Summit in Rio de
Janeiro in 1992. However, before 1992, geoscientists used
terms such as the “diversity of  the Earth”, and “geomor-
phological diversity”. It was a direct consequence of  the
parallelization with biodiversity and use of  terms such as
“landscape species” and “landscape community” in biodi-
versity theory. Thus, in the early 1990s when biodiversity
became an accomplished event, Tasmanian geologists
quickly adapted it for the geological equivalent geodiver-
sity, to describe the variety within abiotic Nature (Table 1)
[Australian Heritage Commission 1996, 1999, 2002]. The
basic definitions of  geodiversity are given in Table 1.

All of  these definitions come from a variety of  rocks
and minerals, landforms, soils, mineral resources and ge-
ological processes, or from the inseparable connections
between geologic formations, systems and processes,
and the people associated with our natural heritage, such
as biodiversity and geodiversity, and our cultural land-
scapes, and more. 

Note these defining characteristics of  geodiversity.
First, it involves both endogenous and exogenous geological
processes. Second, the definition implicitly includes past and
present geological time and space. However, all of  these def-
initions have one disadvantage. They do not include the dif-
ferent levels of  geological systems, and the complex
interactions between these geological systems that do not
involve the use of  different scales, from global (continents
and oceans) to elemental (atoms and ions) [Krut’ 1978].

Endogenous and exogenous geological processes
have a leading role in the formation, preservation and de-
struction of  the variety of  subsoils, surfaces and land-
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scapes of  the Earth, because of  their great power and du-
ration, which is not comparable with the duration of  the
existence of  the human species.

Now the human impacts on the Earth as a geological
body are only related to the lithosphere, which they affect
in terms of  the following basic activities: 

– geological surveys and exploration (carried out
without any material surface integrity); 

– mining; 
– construction and maintenance of  underground fa-

cilities unrelated to mineral production; 
– formation of  lithospheric technical zones under ter-

ritories of  cities and industrial developments; 
– dumping of  household and industrial wastes, in-

cluding radioactive and toxic wastes;
– lithospheric (geological) weapons that use cata-

strophic geological processes (earthquakes, volcanic erup-
tions, large-scale rock falls and landslides) as adverse factors.

At the present time, no questions have been raised
about the possible limits of  this damage, and about the re-
sistance of  the lithosphere, and the other geological
spheres, to this damage.

The creative human activities in the sphere of  subsoil
use are not so great. These are limited to the special pro-
tection of  geological features of  scientific, cultural, aes-
thetic, health and recreational values (scientific and
training grounds, geological reserves, wildlife and geo-
logical sanctuaries, natural monuments, caves and other
underground areas). 

There are six types of  values of  geodiversity [Sharples
1995, Eberhard 1997, Prosser 2002, Gray 2004], which are:

– internal or intrinsic value: the intrinsic value goes
back to the ethical approval that some things (in our case
geodiversity of  Nature) have value simply because they
exist, not only because they can be used by people (utili-

tarian value); this is the most difficult value to understand
and describe, as it involves ethical and philosophical di-
mensions of  the relationships between society and Nature;

– cultural value: as geomythological, archeological
and historical value;

– aesthetic value: this is the most tangible, real con-
cept, as it is based on the visual perception of  the physical
natural environment, the positive physiological and psy-
chological effects of  various geological objects on health
and human consciousness;

– economic value: determined primarily by the need
to use subsoil, mineral resources, underground waters,
landscapes, and underground cavities in the economic de-
velopment of  civilization; 

– functional value: something that provides a substrate
for the functioning of  the terrestrial biosphere, for the exis-
tence of  the atmosphere, hydrosphere and lithosphere;

– research and educational value: this provides the
process of  scientific cognition of  the world, and is the
basis for the monitoring of  natural processes, including
dangerous geological processes, such as earthquakes,
floods and landslides.

In addition to these six types of  values of  geodiversity,
there is one more: the information value of  abiotic Nature,
by analogy with the genetic diversity of  species [Nikitina
2011]. Each geological object has its own unique geological
information, and the complexity of  this information is di-
rectly dependent on the hierarchical level of  the geological
object. At the present stage, only a small part of  this infor-
mation is available to our surveying and understanding. 

Every year, tens of  thousands of  long-term geologi-
cal carriers are withdrawn from the geological environ-
ment. As a result, the geologically complex hierarchy
objects, sophisticated geological systems, and accompany-
ing processes are deprived of  their future (mineral deposits,
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Year Author of  the definition Definition

2004 Murray Gray The natural range (diversity) of  geological (rocks, minerals, fossils), geomorphological (landform,
processes) and soil features. It includes their assemblages, relationships, properties, interpretations
and systems [Gray 2004].

2004 David Roche The variety of  rocks, minerals, landforms etc., and the processes that have formed these features
through geological time. 

2002 Collin Prosser The variety of  rocks, fossils and minerals and natural processes [Prosser 2002].

2002 Mick Stanley The link between people, landscape and culture; the variety of  geological environments, phenomena
and processes that make those landscapes, rocks, minerals, fossils and soils that provide the frame-
work for the processes of  life on Earth [Stanley 2002].

1997 Rolan Eberhard The natural range (diversity) of  geological (bedrock), geomorphological (landform) and soil features,
assemblages, systems and processes. Geodiversity includes evidence for the history of  the Earth (evi-
dence of  past life, ecosystems and environments), and a range of  processes (biological, hydrological
and atmospheric) that are currently acting on rocks, landforms and soils [Eberhard 1997].

1995 Chris Sharples The range (or diversity) of  geological (bedrock), geomorphological (landform) and soil features, as-
semblages, systems and processes [Sharples 1995, Houshold and Sharples 2008].

Table 1. Basic definitions of  geodiversity.
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ore formations). New mechanisms for stabilizing the crustal
processes are originated, which lead to the activation of
deep faults. This withdrawal of  complex hierarchical ob-
jects and sophisticated geological systems from the litho-
sphere without explaining their relevance to the geological
and geophysical evolution of  the Earth can be potentially
considered as the start of  planetary disorganization. 

3. Geoethical principles for geodiversity preservation
Apart from the introduction of  the term geodiversity

into the geosciences, the major theoretical achievements
of  “the geodiversity doctrine” are: 

1. The six core principles of  sustainable development
and use of  mineral resources [Gray 2004] are similar to
the principles of  “deep ecology” that were suggested by
Norwegian philosopher Alexander Naess in 1974 [Naess
1984, 1994]: accept that natural change is inevitable, work
with the natural functions and processes, manage natural
systems within the limits of  their capacity, manage natu-
ral systems in a spatially integrated manner, use non-re-
newable Earth resources wisely and sparingly and at a rate
that does not restrict future options. Use renewable re-
sources within their regeneration capacity.

2. Classification of  value types of  geodiversity and cre-
ation of  the concept of  ‘Nature and geological heritage’.

3. Develop a rationale for objective necessity to main-
tain geodiversity because of  the responsibility of  living
generations to future generations, and recognize the hard
benefit of  sustainable development of  natural resources
to mankind and to the natural world.  

4. Action-oriented recommendations for geodiversity
conservation and practical realization [Limestone Land-
scapes 2010, Zwolinski 2010]. 

In general, the geodiversity doctrine is a significant
achievement in geosciences. However, due to the insuffi-
cient development of  the ethical foundations of  this doc-
trine, we can see contradictions between its basic elements. 

For example, the recognition of  the internal (intrin-
sic) value of  abiotic Nature essentially means that people
do not have the right to reduce the geodiversity; in other
words, people do not have the right to exploit objects
that are abiotic in nature, or to interfer in the organiza-
tion processes that occur in abiotic Nature. In this case,
any proposed options for preservation of  geodiversity
will constantly lose competition to the mining industry,
because revenues from this sector are obvious and tan-
gible. The proposed principles for the preservation of  ge-
odiversity do not contain any indications of  the
boundaries of  the right to exist. What geological fea-
tures, objects, systems, processes and phenomena “have
value simply because they exist”? How does this relate
to the objective necessity for human use of  mineral re-
sources for the maintenance of  the existing human civi-

lization? Should we stop the spread of  geological
processes that are dangerous for us? 

In developing the ethical principles of  geodiversity
preservation, I have tried to rely not on an abstraction of
the universal validity of  moral norms, but on their poten-
tial realizability. 

1. Being a part of  Nature, people should not re-orga-
nize geological systems, particularly on a global and re-
gional scale. It is permissible to interfere with natural
geologic processes on a local level in cases where they are
a threat to human life. 

2. People have no right to reduce geodiversity, except
to meet basic needs.

3. Recognition of  the need to establish effective lim-
its of  consumption and use of  mineral resources, as com-
ponents of  the geological environment, on the basis of
stabilization of  the world population; to substitute the lin-
ear degradation of  mineral resources using renewable re-
sources and the recycling of  mining wastes. 

4. Opposition to an unregulated market economy, es-
pecially if  it is a mineral-resources-based economy. 

5. The use of  mineral resources, and of  objects and
components of  the geological environment should be
based on the recognition of  the objective laws of  develop-
ment and interactions between the geospheres and society,
on the modern scientific and technological achievements,
on the combination of  possibilities of  geospheres, and on
the economic interests of  society, providing real guarantees
for the rights of  citizens to benefit from the use of  the sub-
soil (scientific principle). 

6. Policies, strategies and tactics of  geological her-
itage preservation should be formed as a complex inter-
active system of  institutions and individuals: governments,
public and social organizations, on the global, national and
regional levels; geoscientists, geoexperts, and ‘geological
heritage consumers’ (visitors to geoparks and geological
museums, tourists). 

7. In the ‘man-and-abiotic-nature’ system, the whole
takes precedence over the singular, such that if  the use of
a geological object does not to lead to a decrease in the
geodiversity of  higher geosystems, then that object can
be used). 

Our proposed variant of  ethical principles for geodi-
versity preservation is not the only feasible theory. We
hope that our colleagues and/or ‘opponents’, especially
for the ethics, will offer other projects, following the logic
of  which we will have an opportunity to improve the ge-
odiversity concept.

4. Conclusions
Thus, in contrast to the concept of  biodiversity, the

term geodiversity, its value, and the need for its conserva-
tion, has not yet entered the broad academic community.

GEODIVERSITY, AND THE GEOETHICAL PRINCIPLES FOR ITS PRESERVATION



However, it is clear that in addition to biodiversity con-
servation, geodiversity (and in the future, the variety of
animate and inanimate Nature) should also be a priority in
any human activity on Earth. It is characteristic of  the ge-
ological diversity, and ethical guidelines for its conserva-
tion should serve as a basis for policy, as we aspire to
manage our mineral resources to ensure sustainable eco-
nomic development. 

Undoubtedly, in the third millennium, we have to
search for new geoethical ideals in our subsoil use.
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ABSTRACT

The Park of  Renewable Energy is an environmental technology park in
the middle of  Italy that has an innovative integrated system for the
production of  renewable energy. Recently, the Park launched a public
invitation: to become part of  a great widespread community for the
production of  renewable energy, and to promote energy conservation and
a sustainable lifestyle. This empowerment process that turns consumers
into energy producers – and also into those who convey the culture of
sustainability – might, over time, give life to a community that actually
lives according to the geoethical principles of  biosustainability. The route
for the identification and dissemination of  the Park of  Renewable
Energy community is an interesting example of  the generative process,
whereby rather than doggedly pursuing a predetermined objective, such
as a model to be implemented, the actors involved, “look for directions
and values that are inherent in the means available” [Bateson 2000],
including communication networks and methodologies of  social
participation. The community components focus their attention on the
action and relationship effects, rather than on ways to reach a predefined
goal. In this perspective, the Park of  Renewable Energy experience aims
to become an interesting object of  observation and reflection for its green
ethics. This ecological approach promises unexpected new creations:
there is a chance we will at last see the birth of  a sustainable form of
social organization adapted to the human community.

1. Introduction:
towards a new ecologically based ethics

“We cannot separate the human being from his life
environment, and therefore we cannot change one with-
out changing the other, transform the world without
changing ourselves” [Bateson 2000]. 

If  today “changing the world” means, first of  all, the
building of  sustainable communities in which the lifestyle
is in harmony with the natural vital processes, this goal
requires the modification of  our conceptions and behav-
ior. In the first instance, it is necessary to change our bad
habits, to think and act exclusively in terms of  personal
usefulness, without appraising the social and environ-
mental cost, in anti-ecological terms.

The geosciences describe the complex natural systems,
and reveal the organizational and conservation principles
that regulate these systems. So they show us the fundamen-
tal principles of  an ecological life style: to cooperate with
Nature’s ability to sustain life and preserve natural resources.
The geoethical approach to a responsible and harmonious
relationship between science and society leads the scientific
disciplines, and especially technology and the exact sciences,
to critical thoughts on the moral, social and cultural aspects
of  research, scientific communication and the populariza-
tion of  science. Geoethics adopts a hermeneutic and critical
type of  reasoning, typical of  the Earth sciences, and applies
this to the topics of  social responsibility and sustainability.

The debate on sustainability highlights the interpreta-
tive nature of  knowledge, and has to constantly relate ‘facts’
and values, and epistemic and ethical aspects, to support a
critical and dynamic type of  thinking about environmental
complexity. From this point of  view, the question of  human
responsibility takes on an ecological dimension, as the inner
process of  knowledge itself. The practice of  reasoning for
relationships and interactions, to combine logical proce-
dures, and to modify assumptions and theoretical aspects
that deal with the issue of  the man–planet relationship, en-
courages the exercise of  ‘deep questioning’ towards onto-
logical, ethical and social ideas [Morin 1999]. The human
practice of  ‘making sense’ of  actions is based on these
ideas. As a consequence, geoethics lays the foundations for
an ethics that is oriented around ecological principles.

Also, today, the complexity of  ecological and social
issues and the unpredictable consequences of  the ‘tech-
nological doing’ [Galimberti 2000] make it necessary to
reassess the ethics from an ecological point of  view.

Then, from the theoretic and operational points of
view, geoethics appears to provide the guidelines for a new
ecologically based ethics, where moral rules take shape
through social participation, cultural interchange, and crit-
ical debate on the sustainability of  human, and even non-
human, life on our Planet.
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The promoters of  the Park of  Renewable Energy
were inspired by these theoretical and operational princi-
ples, and today these same principles are the foundations
of  the Park community.

2. The Park of Renewable Energy:
an interesting example of eco-sustainability

The Park of  Renewable Energy is located in Umbria,
in the middle of  Italy, near Narni, 575 m a.s.l., inside an
interesting area in terms of  environmental and geological
aspects. The Park lies in a rural area, far from factories and
from industrial agriculture, inside a site of  Community in-
terest, in 6,000 hectares of  woods, on a hilltop, where the
sun and wind never fail.

The Narni territory within which the Park lies occu-
pies part of  the central sector of  a large ridge that shows
the classical orientation of  the Apennines. Engraved by the
course of  River Nera, it extends from Mount Croce di
Serra (municipality of  Guardea) towards the northwest,
and almost to the mountains of  the Sabina territory to-
wards the southeast. The peculiarity of  this structural ele-
ment is the presence of  sediments of  the Umbria–Marche
succession, beginning from the Dolomites of  the upper
Triassic, to the marly-arenaceous formations of  the mid-
dle Miocene. The limestone massif  constitutes the widest
element of  this succession, and it is characterized by karst
phenomena, particularly in the area of  Mount Arnata, to
the northwest of  Narni. This formation is home to a large
circulation of  underground water, to which River Stifone

is connected, with its capacity of  12.000 litres per second.
The Park of  Renewable Energy was founded in 1999

by a few people with strong environmental awareness.
Today, they are still living inside the Park. Without any pub-
lic financing, the founders purchased the abandoned
ground in the 1960’s. They then began the restructuring of
the ‘ruins’, giving life to a true process of  recovery of  the
rural area. This has been possible through the integration
of  ancient practices and modern technological solutions.

Today the Park is an environmental technology
park, with innovative integrated systems for the produc-
tion of  renewable energy (Figure 1). Since the beginning,
the intention of  the promoters was to spread the sus-
tainability principles, and their quality of  life and respect
for the social and natural environment has characterized
the park as a laboratory of  environmental education,
above all for students.

The buildings include an ‘eco-hotel’, with a zero-km
restaurant and a zero-energy house equipped with solar
panels, photovoltaic panels, wind generators, geothermal
engines, and sophisticated systems for gray water recovery
and for recycling of  organic waste (Figures 2, 3, 4).

These systems are used both for the farm activities
and for educational experiences for the visitors to the cen-
ter (Figure 5). The site is totally independent from any
supply network, including for the water supply. This
makes it an interesting example of  eco-sustainability.

Moreover, the territory of  the Park has an added
value. The characteristics of  the natural environment and
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the landscape, as discussed above, contribute to the
processes of  awareness that the Park promotes for the sus-
tainable use of  resources. The visitors to the Park can
enjoy the same environmental richness that the Park is
seeking to protect through its ecological proposals.

3. The Park of Renewable Energy
and the ‘project’ of a participatory social economy

Over the last year, the Park has launched a public invi-
tation. It has become part of  a great widespread community
for the production of  renewable energy, and for the promo-
tion of  energy conservation and a sustainable lifestyle.

Today, about 100 people have accepted the invitation,
and an association called Naturalife has been formed. Nat-
uralife was constituted in November 2011 by 62 founders,
with an investment of  only €50 each. Naturalife mem-
bership comes with the following advantages:

– complete ownership of  a share in the Park (it is not
possible to purchase more than a single share);

– technical advice on zero-impact energy solutions;

– membership of  the buying group known as Energy
Technologies;

– lodging in the Park with convenient prices, accord-
ing to the formula of  a ‘perfect price’.

The project started in May 2011, when the promoters
wrote a letter to Noam Chomsky, the famous Ameri-

can linguist, philosopher and communications theorist.
They explained to him the idea of  an experiment in
democracy and of  a participatory social economy. The ap-
preciation and encouragement in Chomsky’s reaction
turned the idea into a real proposal. 

Today, the Park is not only a technological experi-
mental center on renewable energy, especially solar and
wind power, it is also an opportunity for everyone to take

THE PARK OF RENEWABLE ENERGY GEOETHICAL PROJECT

Previous page: Figure 1. Park of  Renewable Energy. The main building
of  the Park. Inside an ‘eco-hotel’ for 20 people, with a conference room,
and a zero-km restaurant. This page: Figure 2 (top left). Some components
of  the integrated energy production system: a panel producing warm air
inside the house, and the photovoltaic panels. Figure 3 (bottom left).
Zero-energy outdoor bar and restaurant. Figure 4 (top right). A ‘working
model’ of  the zero-energy house. Bottom: Figure 5 (right). A solar
fountain with a photovoltaic panel that feeds the circulation of  the water,
refreshed as it passes over the surface of  the same panel. (Photographs:
PeR - Il Parco dell’Energia Rinnovabile © All rights reserved).



part in a social experiment of  a participatory economy.
The number of  Naturalife members is increasing contin-
ually, and many of  them even live very far from the Park.
So they rarely meet each other, but they pursue and share
the same goals through virtual communication and web-
sites. They wish to share in a social emancipation process
that can change them from simple consumers into energy
producers, and overall, into those who spread the culture
of  sustainability and who live according to biosustainabil-
ity geoethical principles. 

Naturalife experiments and proposes new energy
production technologies to the partners at extremely com-
petitive prices. The selected products are tested within the
Park, and if  they show a good relationship in terms of  du-
ration, quality and price, they are proposed to the final
consumers, with reductions in the costs that are estimated
at up to 40%, in comparison to market prices. A reserved
internet site makes the booking of  selected products pos-
sible. Once the pre-arranged quantity has been reached,
these become real orders with exceptional cost reductions.

Moreover, the Park promotes a lot of  study and
search activities that are managed by open working
groups. The major themes are: technology, education and
popularization, communication, computer science and
telecommunications, agriculture, new economy, mobility,
energy efficiency, health, water management, and bio-
housebuilding and construction, among others. Today,
anyone who joins Naturalife becomes an ‘owner’ of  the
Park, and can participate in thematic groups and enjoy the
same advantages as the founders. The goal of  the cooper-
ative is to reach 50,000 partners within three years. 

The first public presentation of  Naturalife was on
November 19, 2011, in Verona, during the ‘Sustainable So-
ciety’ symposium organized by the Zeitgeist Movement
of  Verona. This Movement includes around 500,000 peo-
ple, and it is a system in which man’s survival is based on
the reduction of  technology and economic demands.

Today, the Park has become a shared ownership with
a participatory management. Above all, it constitutes the
opportunity for anyone to recognize his/herself  as an ‘en-
ergy agent’ of  an open social system. A system that organ-
izes, modifies and develops itself  through actual geoethics:
to compare, experiment, and democratically negotiate
some good practices for the sustainability of  our Planet.
Naturalife is an interesting example of  the generative
process, in which rather than doggedly pursuing a prede-
termined objective, the actors “look for directions and val-
ues that are inherent in the means available” [Bateson 2000],
including communication networks and the methodolo-
gies of  social participation. The new community members
focus their attentions on the effects of  actions and relation-
ships, rather than on ways to reach a predefined goal. They
gather the transformation strength of  every action, and

learn to accept the uncertainty, the unforeseen event, and
the fate, as factors of  innovation and creation.

In this perspective, the experience provided by the Park
is an interesting object of  observation for its green ethics,
which are not simply expressed as a behavioral code. For
the Naturalife community, ecoethics is a practice, a social,
democratic, responsible, and contextual trial in the search
for sustainability [Walsh Stoddard and Grant, 2003].

4. The Naturalife community: the route of identification
As the Park of  Renewable Energy project has come to

the light, the promoters have encouraged open debate. At
once, this invitation started a social trial, with a particular
ethical character: to negotiate the meanings and values by
which the stakeholders can recognize themselves as mem-
bers of  a community that promotes sustainable energy
systems. The authors of  this article have monitored the
construction process of  the Naturalife community since the
beginning, and they have reported that many founding con-
cepts have become focused. These are the following:

– The Park community constitutes the widespread
body of  the system: the network of  partners produces,
consumes and spreads all aspects of  renewable energy, in-
cluding intellectual and ethical ones, to reduce their im-
pact on the global environmental, and to improve the
quality of  life of  communities.

– The decisional faculty of  the partners is intention-
ally participatory and negotiated, and it represents the col-
lective mind and feeds the self-regulation process of  the
same system.

– The Park system constantly organizes, frees and ex-
tends itself  in the directions for the best quality of  life,
through reduction of  environmental impact, consump-
tion, and costs, abandonment of  classical energy sources,
promotion of  a new of  lifestyle, and use and diffusion of
daily ecosustainable products of  consumption.

– All of  the partners share the pragmatic exercise in
ethics. When a decision must be taken, they promote ne-
gotiation processes that deal with all of  the contextual fac-
tors in the game: human priority needs, economic and
human resources, technological opportunities, and judi-
cial-normative possibilities, among others. The debaters
try to converge towards the best possible solution, while
respecting the principles that govern sustainable social sys-
tems and the necessary conditions for a better future. Fi-
nally, the ‘best possible solution’ will come out: it will be
the one shared by the greater part of  the community.

– Communication, especially of  decisional and man-
agerial aims, inside and outside of  Naturalife, is guaran-
teed by the internet, with computer platforms and social
networks allowing participants to interact, both in a pas-
sive form (e.g. to receive news, information, invitations to
social activities) and in an active form (e.g. to spread
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knowledge, to take part in debates, to vote on proposals).
– The widespread Naturalife community adopts the

judicial form of  the cooperative, to be able to channel the
annual membership fees and others resources into search
projects, into activities for the promotion and expansion
of  the social system, and into Park management.

Moreover, the identification of  the cooperative proce-
dure of  the Naturalife mission has produced other inter-
esting effects at the level of  the partners’ awareness. While
the founding principles were forming, at the same time, the
participants focused on their own profiles as members of
an ecoethical community, so that they identified and shared
some distinguishing characteristics, including:

– Naturalife members constitute the first and princi-
pal energy source of  the system, and they sustain the ex-
istence of  the Park by devoting economic and intellectual
resources to it;

– Naturalife members collectively decide the lines of
experimentation on the priority needs of  the majority;
they choose to whom to submit any search for new en-
ergy applications or sources;

– Naturalife members constitute the first group test-
ing new sustainable energy solutions; they use global con-
sultation with the Park experts to reduce their daily
consumption and to use alternative energy sources;

– Naturalife members reciprocally increase their own
competences around the use of  new technologies;

– Naturalife members form a large buying group
(gruppo di acquisto) of  tecnological systems for the produc-
tion of  renewable energy;

– Naturalife members constitute a community with
good know-how, to propose local and national norms on
these matters;

– Naturalife members are spreaders of  the sustain-
ability culture, and vehicles of  contamination of  the cur-
rent ecological needs;

– Naturalife members are agents for the transforma-
tion of  anti-ecological ways of  life, mental attitudes, and
behaviors; 

– Naturalife members form a community that can
empower itself  towards new, more sustainable, forms of
economic and social organization.

5. Conclusions
The social experience that is promoted by the Park

of  Renewable Energy represents an interesting example
of  an ethical ecological approach to the environmental
question, especially relating to alternative energy sources.
Even if  international debate appears to be far from solving
the energy problem, this global challenge can become an
opportunity for the human community to question the
ways in which our primary needs are defined and the re-
sources – not only the natural ones – are consumed on our

Planet. On the one hand, answering such questions re-
quires a comparison between what is scientifically possible
and what is socially necessary. On the other hand, the way
of  thinking and the lifestyle of  modern urban man need
to be revised in the direction of  more responsible sustain-
able behavior. Above all, we cannot effectively face these
aspects unless we are willing to change ourselves by prac-
ticing the ethics of  sharing and cooperation.

In this perspective, the Naturalife association provides
a good opportunity for anyone who wants to experiment
with newer forms of  social participation, to learn a lot
about reduction in consumption and about home-made
energy sources, and to practice the ethics of  sustainability.
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