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ABSTRACT

The synergies between environmental education, technological innovations and social media are considered and

reviewed. The possibility to use these synergies to create sustainable behaviors on a large scale is discussed.
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INTRODUCTION

Ecosystems, with their contents in biodiver-
sity, are the platform on which our entire exi-
stence is based (Costanza et al., 1997). The
whole of Earth’s ecosystems provides essential
services to humanity as a whole estimated at over
U.S. § 72 trillion a year comparable to the entire
world’s gross income. Nevertheless, in 2010
almost two thirds of the planet’s ecosystems have
been considered degraded due to damage,
mismanagement and lack of investment in their
productivity, health and sustainability [Nelle-
mann & Corcoran (eds.), 2010]. At the same
time, the number of endangered species increases
year by year (Fig. 1) and, according to the Global
Environment Outlook (UNEP, 2007), our planet
is experiencing its sixth mass extinction mainly
caused by the man. Already in 2004 the risk of
extinction of terrestrial animal and plant species
caused by human effects on climate was estima-
ted between 15% and 37% (Thomas, 2004). The
loss of biodiversity has also major impact on
food production. For example, many of the
world’s major crops such as coffee, tea and
mango are highly dependent on entomophilous
pollination and pest control performed by birds
and insects. The degradation of ecosystems and
the consequent loss of biodiversity could lead, by
2050, to a reduction of up to 25% of food pro-
duction, increasing the risk of starvation for

many people [Nellemann & Corcoran (eds.),
2010].

In the light of these perspectives, in the next
decades it is imperative to move from a society
based on the growth of material consumption to
one based on the sustainability, avoiding the
degradation of natural systems and their inhabi-
tants. This transition will be possible only with a
heavy impact on the mentality and the habits of
billions of people and, in this context, environ-
mental education and environmental communi-
cation become basic. It is quite obvious why
these processes are undergoing a strong accele-
ration both globally and at the level of individual
nations. It is no coincidence that, in Italy, the
strategic plan for biodiversity (AA.VV., 2010)
identifies, as one of the major goals, the increas-
ing, in the population, of the awareness of the
importance of biodiversity and its conservation;
this objective is to be followed through the poli-
cies based on environmental education sup-
ported by the modern computer technology and
the multimedia (AA.VV., 2010). Environmental
education and, in general, environmental com-
munication are a means of creating the signifi-
cant changes in everyone’s behavior, essential
for creating a new sustainable culture. In this
sense, the learning and the acquisition of a col-
lective behavior become the basic means to
achieve the sustainable patterns of behavior and
development. The set of actions and attitudes by
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Figure 1. Increase in the number of species assessed for The IUCN Red List of Threatened Species™ (2000-2011.1).

which the individual expresses his personality communication which range from networking
and relates himself to the others and to the envi- sites to virtual worlds (Table 1). The most inte-
ronment are the result of multisensory personal resting features of the social media are the velo-
processes and are dependent on continuous inte- city of circulation and of diffusion of the infor-
raction and feedback. As such, they are deeply mations, the vast pool of users and the pervasive
involved in the evolution and the technological force in creating new trends and behaviors. For
innovations increasingly used in education and this reason they are already widely used in
environmental communication. Currently, the online marketing. The social media, together
most innovative and fastest way to change the with the planetary network of computers, smart-
behavior at global level seems to be the use of phones and personal tablets, offer a great oppor-
the social media (Kaplan & Haenlein, 2010), tunity and represent the most promising choice
which are represented by different ways of web for the spread of a new sustainable culture.
Social presence / Media richness
Low Medium High
High Blogs Social networking sites Virtual social wo_rlds
G (e.g., Facebook) (e.g., Second Life)
presentation/
Self-
disclosure e Cog?;(;lzgve Content communities Virtual game worlds
(e.g., Wikipedia) (e.g., YouTube) (e.g., World of Warcraft)

Table 1. Classification of Social Media by social presence/media richness and self-presentation/self-disclosure
(from Kaplan & Haenlein, 2010).

DISCUSSION In that document (UNESCO, 1978) it is reported
(recommendation no. 1, point 3): “A4 basic aim of

Various definitions of the environmental edu- environmental education is to succeed in making
cation have been given, one of the most compre- individuals and communities understand the
hensive is that developed during the conference complex nature of the natural and the built

organized by UNESCO in October 1977 in Tbilisi. environments resulting from the interaction of
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their biological, physical, social, economic and
cultural aspects, and acquire the knowledge,
values, attitudes, and practical skills to participate
in a responsible and effective way in anticipating
and solving environmental problems, and the
management of the quality of the environment”.
The first part of the definition regards the
descriptive and the notional aspects of environ-
mental education which are acquired through the
learning of schematic transverses across different
scientific and environmental disciplines.

This notional approach, such as “know the
world around you,” was applied, with some
exceptions, in many schools since the eighties
and nineties of the last century. More important,
however, are the goals and the values of environ-
mental education that should lead to a change in
knowledge and behavior. The ultimate purpose,
which means a key step, is the passage from the
particular to the global, namely the verification
of transformation of all projects of environmen-
tal education and communication in a real
change of each one’s behavior, the sum of which
becomes global awareness. The transition from
individual behavior to global awareness requires
a network of relationships and knowledge, and
all this strongly affects the use of computer
technology and multimedia. Although this appro-
ach could have a significant fallout only on part
of the most industrialized world, it is sufficient to
reach a critical mass so that environmental com-
munication could have positive effects. This
objective, however, is always very difficult to be
fully achieved and verified, especially due to the
strong competition of the conflictual ethics and
for the complexity of checking the behavior
acquired out of the learning paths.

To achieve better results, greater importance
should be given even to the type of emotion and
to the strong empathy which should be establi-
shed in the active involvement of consciences,
especially those of the young. For this reason, the
implementation of any environmental education
project should be seen as a continuous and broad-
spectrum process which reaches the final result
of the establishment of a new emotional bond
with the natural and anthropic world that sur-
rounds anybody. In any case, reaching the aware-
ness of the risks of a development without limits
to growth, with its inevitable political and social
implications, and the understanding that the only

possible development is the sustainable one, are
cultural paths neither easy to acquire and not
easy to verify. In summary, the objective to be
pursued is to stimulate the profound cultural
transformations which lead to the formation of a
new conscience in which the awareness and the
dignity of being citizens of the “Gaia planet”
give priority to values that are currently very far
from the collective perception.

The long path towards these aims is even
more complicated for the exponential accelera-
tion of the planetary emergencies. The prediction
of a relatively rapid breakdown of traditional
energy resources and the approaching of the
point of no return for global warming, greatly
reduce the chances of success of traditional edu-
cational systems, which are based on a conti-
nuous, but slow, process of the cultural evolu-
tion, which should lead the children to become
good citizens in the future.

Accelerating behavioral changes and the
maturation of awareness using faster and more
persuasive ways of environmental communica-
tion becomes a priority. In this context, the
modern information technologies and the social
media (including social network, content com-
munities, blogs, the hundreds of thousands apps
used in mobile devices, etc.) seem to offer many
answers and opportunities. Personal experiences
and direct learning are, however, an essential
step of understanding and knowledge of both
natural and anthropic environments. Visiting an
industrial complex or a natural park, walking
along a river or spending a day in a farm, are not
replaceable approaches; they involve a personal
commitment involving all the senses and activa-
ting feedbacks and positive behaviors.

At this point, it is important to wonder about
how modern technology affects learning and per-
ception, and if the use of technology in environ-
mental communication may provide a genuine
and undistorted experience. Simply put, the
question is whether these means are to be consid-
ered as facilitators and amplifiers of learning, or
instead, they are just trendy gadgets of no use in
environmental education. Of course, this pro-
blem is much debated and has several facets,
which, schematically, can be traced to two anti-
thetical attitudes. The first, more extreme, does
not require the use of any technical device and is
based on a direct relationship between the envi-
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Figure 2. Outline of rapid multiplication
flow of information between the nodes.

ronment and the man, a sort of return to the myth
of the noble savage. This view, though valuable
in its simplicity, however, seems anachronistic
and unfortunately late now. The second, oppo-
site, considers as essential the personal terminals
for proper learning aids. The trend seems to favor
the latter hypothesis, as evidenced, for example,
by the increasing amount of the number of users
of smartphones, 15 million users only in Italy in
2010 (comScore, 2010). In contrast to the debate,
the degree of impairment of the environmental
balance is much clearer and can be easily illustra-
ted using a dialogue of the film by Yann Arthus-
Bertrand HOME (at http://www.youtube.com/
watch?v=jqxENMKaeCU): “The cost of our
actions on the environment was very high but it
is too late to be pessimistic”. This attitude,
highly realistic and not hypocritical, is based on,
and emphasizes, one of the most important
human qualities: adaptation, making us see the
change as an achievable goal, even if difficult.
For this reason, the use in environmental educa-
tion of the network of computers, smartphones
and personal tablets connected to the social
media becomes fundamental to pilot the actions
and the behaviors, even if apparently uneven and
unrelated, to the desired effect.

In the connected world, the progress is “col-
lective intelligence”; the development is no lon-
ger a linear and mechanical process, because our
world has become, thanks to technology, a “cultu-
ral system” where open innovation is a virus that
goes in any direction (Lévy, 1994). In this scena-
rio, the power of collective intelligence is put in

evidence by the extension of personal technology,
so that actions and behaviors of each individual,
associated and cooperating, reach a new critical
mass, determining the so-called “emergent beha-
vior” (Beni & Wang, 1989; Kaiser et al., 2010), or
rather, a systematic set of individual intelligences,
whose actions and emotions work together to pro-
duce important and decisive effects at educatio-
nal, sociological, political and anthropological
levels (Graefe & Vogelsong, 2008).

At this point, the technological means beco-
mes an integral part of each individual; it beco-
mes, at the same time, a catalyst and an imple-
menter of the individual actions and behaviors
and builds the transition from the local to the glo-
bal in a simple and complete manner. Assuming
that the environmental knowledge is a precursor,
or at least a correlate, to the environmental behav-
ior change, the use of current and future informa-
tion technologies, combined with the possibilities
offered by social media, enhancing connectivity
and synchronization of thought, could contribute
significantly to the formation of a single common
thought and impose quickly eco-sustainable
behaviors. In this way, the individual perceives to
be part of an unique social context, to which it is
impossible not to belong, and he is forced to
channel his behavior in that direction.

The new social media, which were born and
have evolved through information technology,
are well suited to be used as a means of a rapid
dissemination of ideas, using the same mecha-
nisms of the viral marketing in which an impor-
tant idea can spread very quickly (Maibach,
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1993; Wilson, 2000; Gordon, 2011). In this
regard, it must be considered that, in a social net-
work, the connections that bind the individuals
ensure a rapid flow of information between the
nodes (Fig. 2), allowing, relatively quickly, to
make decisions and to update the individual
behavior. In addition, the mechanisms which
regulate and control a social system, despite their
complexity, are simpler than those of a natural
system, for this reason the assertion of a new
global behavior implies the involvement of a
critical mass estimated at around 20% of the
nodes (Yang-Yu et al., 2011).

CONCLUSION

A critical period, both in social and environ-
mental terms, is approaching and the obligation
to learn as quickly as possible the sustainable
behavior will increase the importance of environ-
mental education and its widespread dissemina-
tion. Certainly, the environmental changes indu-
ced by climate change and the biodiversity loss
will not disappear overnight, but the sooner
humanity shall become aware of the problem and
intervene the better it will be able to control its
own destiny and protect the beauty and the diver-
sity of the planet for future generations.

The use of information technology now ena-
bles to expand awares and emotions, transfor-
ming the mode of construction of knowledges
and training processes. Global connectivity, rea-
ched through social media, could enable to rea-
lize these new behaviors, which should realize a
reversing of the actual trend: “Destroy what is
essential to create the superfluous”. For these
reasons, environmental education, in sinergy
with social media, represents a strategic tool for
the conservation of biodiversity at both global
and local level.

Environmental education, more than other
instruments and/or strategies, can certainly play a
decisive role in changing consciences and beha-
viors, provided that it is pervasively conveyed on
a variety of means of comunication, allowing to
reach a critical mass which could carry out the
significant changes. From this point of view,
information technology and communication,
which are increasingly entering our daily life,
while leading to a reduction of our liberties,

however, would enable to speed up the acquisi-
tion of new skills by creating a sustainable global
response constituted by the individual local
actions.

ACKNOWLEDGMENTS

We are grateful to Dr. Oscar Lisi (Catania,
Italy) for his comments and suggestions to the
improvement of the text.

REFERENCES

AA.VV,, 2010. Strategia nazionale per la biodiversita in Ita-
lia. Ministero dell’ambiente e della tutela del territorio e
del mare, 204 pp.

Beni G. & Wang J., 1989. Swarm Intelligence. Proceedings
of the Seventh Annual Meeting of the Robotics Society
of Japan, Tokyo, Japan, 1989: 425-428.

comScore, 2010. Online document from the global Internet
market research firm at http://www.comscore.com/
Press_Events/Press_Releases/2010/3/UK_Leads Euro-
pean_Countries_in_Smartphone Adoption_with 70 G
rowth _in Past 12 Months.

Costanza R., D’Arge R., De Groot R., Farber S., Grasso M.,
Hannon B., Limburg K., Nacem S., O’Neill S., Paruelo
J., Raskin R., Sutton P., & van der Belt M. 1997. The
value of the Worlds ecosystem services and natural capital.
Nature, 387: 253-260.

Gordon R., 2011. A framework for sustainable marketing.
Marketing Theory, 11: 143-163.

Graefe D. & Vogelsong H., 2008. Environmental education
as a catalyst for behavior change: a study of the effects
of Coastwatch Magazine on subscriber environmental
knowledge and behavior. Proceedings of the 2007
Northeastern Recreation Research Symposium; 2007
April 15-17: 277- 282.

Kaplan A.M. & Haenlein M., 2010. Users of the world,
unite! The challenges and opportunities of Social
Media. Business Horizons, 53: 59-68.

Kaiser C., Krockel J. & Bodendorf F., 2010. Swarm Intelli-
gence for Analyzing Opinions in Online Communities.
Proceedings of the 43rd Hawaii International Confer-
ence on System Sciences: 1-9.

(The) IUCN Red List of Threatened Species, 2011.
http://www.iucnredlist.org/about/summary-
statistics#Tables 1 2.

Lévy P, 1994. L’intelligence collective. Pour une anthro-
pologie du cyberspace. La Découverte, Paris, 245 pp.

Maibach, E., 1993. Social marketing for the environment:
Using information campaigns to promote environmental
awareness and behavior change. Health Promotion
International, 8: 209-224.

Nellemann C. & Corcoran E. (eds.), 2010. Dead Planet, Liv-
ing Planet — Biodiversity and Ecosystem Restoration for



200 FABIO MASSIMO VIGLIANIST & GIORGIO SABELLA

Sustainable Development. A Rapid Response Assess-
ment. United Nations Environment Programme
(UNEP), GRID-Arendal. http://www.grida.no/publica-
tions/rr/dead-planet/.

Thomas C.D., Cameron A., Rhys E.G., Bakkenes M., Beau-
mont L., Collingham J., Erasmus B., Ferreira de
Siqueira M., Grainger A., Hannah L., Hughes L., Hunt-
ley B., van Jaarsveld A., Midgley G., Miles L., Ortega-
Huerta M., Townsend Peterson A., Phillips O. &
Williams S., 2004. Extinction risk from climate change.
Nature, 427: 145-148.

UNEP, 2007. United Nations Environment Program.
Global Environment outlook. http://www.unep.org/geo/

GEO4/media/media_briefs/Media_Briefs GEO-4%20
Global.pdf.

UNESCO, 1978. Intergovernmental Conference on
Environmental Education organized by Unesco in
cooperation with UNEP, Tbilisi (USSR), 14-26
October 1977, Final Report. ED/MD/49 Paris, 101
pp. http://unesdoc.unesco.org/images/0003/000327/
032763eo0.pdf.

Yang-Yu L., Slotine J. & Barabasi A., 2011. Controllability
of complex networks. Nature, 473: 167-173.

Wilson F., 2000. The Six Simple Principles of Viral Market-
ing. Available. Accessible at http://www.wilsonweb.
com/wmt5/viral-principles.htm.



