THE CONTRIBUTION OF EDUCATION FOR SUSTAINABLE DEVELOPMENT IN ADDRESSING
ETHICAL ISSUES OF CLIMATE CHANGE
N. Tzaberis1, S. Xenitidou2, A. Mogias3
University of the Aegean, Dimokratias 1, Rhodes, 85100, Greece
2
Science Center and Technology Museum, Thermi, 75100, Greece
3
Democritus University of Thrace, Alexandroupoli, 68100, Greece
1

Abstract
The aim of this paper is to approach a combination of the material and spiritual culture that could meet the
current challenges of climate change. Achieving this goal requires individual and collective responsibility based
on values such as respect, justice and unity. The current culture, grounded on the values of expansionism of
possessiveness and satisfaction of uncontrollable desires, applies a peculiar economic policy for decision
making, ineffective in addressing environmental problems, ignoring the fact that the root causes are primarily
moral and spiritual in nature.
Effective confrontation of the issue requires new ethics for the society based on trustworthiness, starting from a
sustainable economy which in turn requires actions in accordance with the degree of development of those
personality parameters that define moral behavior. In this context, sustainability essentially appears to be an
ethical concept aimed at joining nature and humanity. Education on environmental issues and sustainability can
substantially contribute in the direction of establishing a new ethical consciousness and philosophy of life to
eventually change the current materialistic and egocentric attitudes in order to bring man in contact with his real,
inner nature and the world surrounding him.
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Introduction
Climate change, the accumulation of toxic chemicals, the energy deficit and the full utilization of the earth’s
photosynthetic capacity by humans are just some of the environmental problems humanity faces [1, 2]. In
particular climate change provokes extreme weather phenomena, melting glaciers, water shortages, changing
climate conditions for agriculture, rising sea levels, millions of environmental refugees, high costs of mitigation
and adaptation to the effects, greater impact on the economically disadvantaged, and many other [3].
Natural systems are dramatically changing use [4] and planetary bio-diversity is largely threatened [5, 6]. People
have been moving away from nature and gathering in urban centers, thus losing their sense of environmental
awareness (“extinction of experience”) [7, 8, 9]. Humanity is an integral part of the environment. As
emphasized by Suzuki [10], science confirms the ancient idea that what humans do to the environment they do
directly to themselves, and thus the environmental crisis is a crisis of human society.
The effects of these problems are global, affecting the quality of life and creating social inequalities [11].The
mainstream practice has been perpetuated by the capitalist, consumer system [12], which promotes the ever
increasing pursuit for satisfying the materialistic human demands as its main tool [13]. Ethics, although an
indispensable factor in taking the correct decisions for the community, seem to be inadequately supported,
leaving many social and environmental problems unsolved [14].
A simple change is not enough to prevent this painful development. On the contrary, a profound differentiation
is required, proportional to the size of the huge problems that the planet encounters [15]. In an effort to
implement effective ways to solve environmental problems international organizations, governments and local
communities have turned to science, research and education [16]. Especially, environmental education is
considered to be a significant tool because it creates social dynamics, promotes a cooperative and critical
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approach to reality and enhances the creative understanding of environmental problems and the search for
possible solutions [17].
The purpose of Education for Sustainable Development is to prepare students so that they can actively
participate in securing that “such forms of political economy, democracy and citizenship will enable the world’s
people to live sustainably with one another and the rest of nature” [18]. It envisages and sets the foundations for
a different kind of school [19, 20, 21, 22], where children, adults and the whole community will interact and
learn all together [23].

Climate change effects
There are thousands of publications on the explanation of climate change, what has an effect on and how big
this effect is. References also contain a lot of information on the possibility of protection, how this can be
achieved and if people can correct mistakes of the past.
The difference in temperature increase compared to the past is a result of solar radiation and volcanic activity of
the last 1,000 years and also of human activities of the last 150 years [24]. Fossil fuel burning and forest
destruction on one hand, agriculture, stock-raising and transportation on the other, intensify climate change by
contributing considerably to green house gases. Changes on vegetation distribution, atmospheric and oceanic
temperature are considered to have the atmospheric circulation and all physical and biological systems altered [25].
An anthropocentric approach of climate change could be developed based on water, health, urbanisation and
security, environment and economy.
Concerning water resources, there is an increase of salinization of ground waters [26]. The increase of the
frequency of warm days, of the daily temperature variation and the frequency of high precipitation are all
worldwide phenomena [25]. In addition, winter snowfall decreases and the high spring runoff has moved to an
earlier stage causing fast erosion in late winter [27] and farmland loss. Climate change will affect people that
live in basins where groundwater table and rivers feed from snowfall [29, 30]. Project CC Waters (Global water
Partnership, OECD, IPCC) estimates 20% decrease of available water resources by the end of the century, and
20% increase of water needs due to land use changes and extend of summer period. UNEP reports that in the
year 2000 four hundred million people suffered from serious water shortage and the organization predicts that
by the year 2050 four billion people will be affected by serious decrease of water reserves. Research argues as to
whether climate change has reached a point that practically nothing can reverse the current conditions.
In relation to health, increased use of nitrates, phosphates and agrochemicals will lead to eutrophication of
surface and coastal waters [31]. Excess precipitation causes strong surface runoff and extensive ground erosion,
thus resulting in nutrient removal and pollution of surface waters, depletion of dissolved oxygen and growth of
toxic cyanobacteria that in turn will threaten human and ecosystem health [32]. Furthermore, increases of
drought and temperature have the potential to increase microbial loading in the ground and water reservoirs
[33]. To state an example, in New York after heavy rainfall 380,000 – 7,500,000 m3 of mixed water and sewage
pollutes surface and ground water with toxic substances [34].
Climate change also has been affecting urbanization and safety since the 70’s by increasing considerably the
cost of compensation for flood damages on costal settlements and for human losses [25, 35]. Other effects refer
on tourism and transportation [36]. On one hand, world food production contributes to climate change through
the increase of fertilizer use and CO2 emissions; on the other, climate change has an impact on food production
by salinization of groundwater, extreme weather conditions and floods [37, 38]. As a result, the UN cannot
achieve its main goal, which is good quality and low-cost food for all people.
Climate change causes extensive alteration or even complete loss of habitats, changes in animal and plant
species composition and diversity with distinct impact on endemic species [39, 29]. Diversity and composition
of ecosystems directly relate to temperature and precipitation. The raise of the level of the lowest temperature
and the extremely high precipitation will affect both diversity and composition of ecosystems [40, 41].
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In the economy sector, water power stations will decrease their production and consumers will modify their
habits as Eurobarometer foresees [42]. The US EPA and FAO predict a significant decrease of farmers’ income
at world level with an exemption of mid latitudes where temperature raise of 1-2oC might have a positive effect.
Some crops at certain areas around the world will be positively affected while at others, such as South Asia and
South Africa, will not be enough to cover people’s needs for food [43]. Fast agriculture development will
continue until the year 2050 and by then around 10 billion hectares of natural ecosystems will have shifted to
farmland [31]. Many researchers predict a significant decrease of agricultural production (in some scenarios
20%) and a price increase of irrigated crops and particularly of cereals [44]. The famous financial research Stern
Review proposes that 1% of the world’s GAP should be invested, otherwise economic damage due to climate
change will be higher than both world wars and the crash in the 1930’s. According to this research the annual
cost of climate change will exceed 660 billion dollars (5-20% of world’s GAP). About 40% of species will
disappear, 550 million people will starve, and drought and desertification will cause huge immigration waves
[45]. IPCC considers this an underestimation and that damage on natural environment will be more severe.
Increase of temperature at the world level occurs mainly over land than oceans. According to IPCC [29]
precipitation increased during 1900 – 2005 at the east part of North and South America, Northern Europe and
Central Asia. During the same period it decreased in the Mediterranean, South Africa, South Asia and especially
in Japan. Furthermore, heat weaves have become more frequent, longer and more intense in North America and
Europe during the second half of the 20th century [47]. There is also an Australian comprehensive up-to-date
study (the Garnaut Review) [48], equivalent to the extent of the Stern Review, assessing current conditions and
proposing several measures to tackle climate change. Drought in Australia has seriously affected fish
populations in fresh waters [49] as well as in most estuaries and islands with low altitude. Climate change has
altered the intensity of El Niño and La Niña [50] causing adverse effects on habitats [51], alteration of
circulation [52] and biochemistry of oceans [53], increase of frequency, duration and intensity (category 4-5) of
cyclones in the last 35 years [54]. In general, extreme weather phenomena have become more frequent [55].

Ethical issues
Fundamental ethical issues arise from climate change in relation to the above axes. Life, freedom and personal
security are principal human rights that support other rights and are recognized by international legislation.
These rights are violated in the biggest part of the world through climate change by a small percentage of
privileged people in the name of technological innovations. It is extremely unfair that people in weak economies
who have actually contributed very little to green house gases now suffer by the worst consequences. These
same consequences will be inherited to the next generations without being responsible for. Another issue is the
lack of international legislation and commonly accepted ethics in relation to human obligation for living
organisms and natural environment protection [56]. Modern western civilization recognizes only a market price
in nature.
As a result, the first issue rising is the responsibility which applies to all humanity. This responsibility goes to those
who profit from fossil fuel burning, forest destruction, land use change and adopt overconsumption habits [57].
The ethical issues discussed at round tables -however without any actual progress achieved- concern mainly the
participation in the costs and the benefits resulting from the allocation of responsibilities and rights. These
discussions include sensitive issues in relation to climate change such as prevention and adaptation measures,
compensation and participation in decision-making processes [58]. In any case, each state acts based on
expected consequences on its own citizens, even though it is more feasible to assess global than local results and
it is more difficult to predict the magnitude a certain area will suffer by climate change [59]. For as long as these
negotiations do not take place in a spirit of unity that would serve justice, people will not participate in them and
possibilities for a substantial solution will be diminishing [60].
Climate change actually highlights the problem of fundamental unbalances in modern society. While almost all
people recognize that sustainability is an important subject and a significant long-term goal, merely nobody
sacrifices short-term economic development. The politician who will attempt to introduce an alternative point of
view will simply not be reelected. Modern economy is destructive in its base since it promotes the consumption
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culture and is based on material values and enlargement. Selfishness and rivalry are considered major virtues in
the modern commercialized world. Greed is not merely widely accepted but it has attributed a social and
economic value. Material values however are by nature evanescent and prosperity is not realistic when it is
based on goals such as these [57].
As climate change is an issue of ethics, justice, responsibility and discipline are necessary in order to find a
solution. The aim should be a deep change of human society on the basis of a connection of the modern man
with the natural world [61]. There is a need for an ethical economy that will promote its real goal, which is to
supply the means for the endless possibilities of human conscience to develop. New economic models should be
altruistic and cooperative in order to secure general prosperity and poverty elimination. Since humans are the
stewards of the planet, undoubtedly they are responsible for sustainable management andought to assure
biodiversity and habitat conservation [57].
The transition from frenetic consumerism to a sustainable culturemay only be built on responsible living in
accordance with ethical and spiritual values. The culture leading today’s institutions, economy, communication
and education agents, needs to be reformed through a public discussion between all parts of society concerning
the moral ground of the systemic change necessary [62]. Development of these values can be achieved by
appropriate education.

Education for the environment and sustainability
The problems concerning the environment and human society result from human choices and actions and not
from natural or external sources [63, 64]. It is widely accepted that these issues are related to human values and
behavior, and reflect the way people conceive their position in the ecosystem and their values. Therefore, if
people wish to escape this situation and gradually apply sustainable methods it is necessary to modify their
behavior with emphasis on the creation of a scale of values based on environmental ethics, respect and caring
for all living organisms and ecosystems [65]. In this context, environmental education applies innovative ways,
methods and techniques for a comprehensive understanding of sustainability, offering the opportunity to people
to be interested in environmental issues, and to promote environmental culture that is translated into added value
of knowledge, creative thinking and investigation skills, analysis and tackling of environmental issues through a
holistic point of view [66].
Education for the environment and sustainability aims and seeks to change the relationship between humans and
the environment through a vision for a better world, where human societies will function collectively and
responsibly with social and ecological justice and solidarity [67]. It focuses on critical investigation and analysis
of the issues, on understanding of their social, economic and political implications, on the search of alternative
solutions [68] and is considered a lifelong process that begins in childhood and goes beyond the limits of formal
education [69].
Education for the environment and sustainability supports all three types of education: formal, non formal and
informal [70, 71]. In formal education the classroom is the physical place of learning [72]. The non formal
includes every organized training process beyond the typical education system and has various goals [73]. In the
informal type, the individual finds knowledge and forms attitudes and values from everyday experience and the
learning acquired by his/her environment [74]. It occurs during the whole lifetime of an individual and
contributes to the formation of an integrated personality [75, 76, 77]. In the framework of developing and
promoting lifelong learning, research in the European Union is highly interested in the effects of the lifelong
learning ideal to tutor training [78] and the introduction of modifications in the formal education systems [79].
The ultimate goal is for the educator to become a model to the pupils by dynamically supporting the value of
learning, regarding it as a constant process and adopting suitable techniques in order to motivate them to
lifelong learning [80].
In formal education the sustainable school follows the principle that society is vital when it is open and its
members are responsible for their actions and wishes. Attention moves from “what pupils should learn” and
“how pupils behave” to schools becoming points of interest where children and adults interact and learn together
[23]. The application of the principles of education for sustainability leads to the prerequisite attitudes, values
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and commitments necessary for a sustainable society. It gives the opportunity for skill development in order to
realize and tackle environmental issues. It establishes the cooperation between the school and local society
without any distinction between ages or various groups [81].
The implementation of new methods opens new horizons to teachers in and out of schools, with active
participation and experiential learning playing a key role. The teacher encourages cooperation in a framework
where students learn about the environment, the problems and their consequences. He/she promotes
participation in such activities in order to acquire experiences and drives, supports and accompanies them
through the learning process [82]. Teaching techniques and methods motivate students to search for knowledge
and constantly participate in teaching processes [83].
The teacher guides them to exercise in scheduling, organizing, implementing, evaluating and identifying
situations and actions [84]. He/she implements active learning and teaching techniques such as experiential
learning, problem solving, educational visit, case study, role playing, research, team work, arguing, modeling,
comprehending values etc. [85], while in a two-way cooperation students and teachers study, examine, discover
and apply these techniques.
In this process the teacher is not the focus centre anymore and knowledge is not flowing in a one way direction
from him/her to a passively receiving student [86]. Learning extends outside of the classroom at the school yard
where familiarity develops and encourages social interaction [87]. Furthermore, this setting brings students in
closer contact with the natural environment thus raising their interest for environmental problems and
contributes to the development of their moral values [88, 89, 90, 91]. It has been sustained that the belief
humans are part of nature is closely related to the adoption of positive environmental attitudes [92]. Learning
that takes place at the school yard contributes to the development of collaboration [93] and socialization [90],
extends the overall learning process [94], strengthens skills for research and problem solving [95], promotes
self-respect and contributes to the formation of a new generation whose values impel towards the protection of
nature and the society [96].

Discussion and Conclusions
Research results warn that climate change consequences are getting worse [97] and that it is very likely their
complexity will increase in the future. Current situation seems to extend because “the greatest obstacles in
adopting technology such as renewable power sources, are actually private interests and lack of consciousness’
[98] while the International Institute for Strategic Studies underlines that if climate change continues then results
may be similar to a nuclear war [99]. Considering the fact that half to two thirds of earth’s population by the
year 2025 will suffer from water shortage [100], the importance of safety becomes obvious since states will
notice the destruction of their natural resources and their economies, that consequently will cause instability in
areas of strategic importance, national conflicts and a wider gap between the rich and the poor. It is also
believed that due to shortage or pollution, water may well represent a cause for a possible war between states
that share rivers, lakes and ground tables [101, 102].
It is apparent that the confrontation of climate change cannot be separated from economic globalization, water
saving, poverty mitigation, health, environmental destruction and establishment of international security and
stability. To this direction governments should not continue their inflexible attitude following security strategies
only for their own states but they should take into account the concerns of neighboring states for political and
social stability, environmental and military safety [103]. It is evident by international events that ecological
deterioration can actually threaten national security. In this framework, ecological damage constitutes a threat
for people, states, natural ecosystems, socioeconomic stability and sustainable development [104].
Atmospheric pollution, temperature increase and climate change represent catastrophic effects not simply of a
serious environmental crisis but of a deep values crisis of all humanity. Unity, justice and responsibility are
often discussed on negotiation tables and are all values every part wishes for in order to achieve sustainable
development and a prosperous society. However no progress has been made towards this goal. Strong ethical
values are the only substantial argument against the modern model of consumption that pushes individuals,
groups and whole states to adopt completely selfish attitude, ignoring the impact on the weakest people that
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have practically a small share on the climate change issue, disregarding the future generations and the fate of
other living creatures on the planet. The transition from a selfish culture that promotes consumption to one of
sustainability can only be built on a responsible way of living. It is necessary to reform the culture framework
that governs institutions, agents of economy, information and education by means of public discussion between
all society members about the moral values of the necessary system change [62].
These ethical values can be established through healthy character building, the outcome of training, culture and
finally education [11]. The only secure way of achieving environmental friendly behavior in everyday life is
environmental education and sustainability [105]. Education in a system like this can contribute to the formation
of a new environmental culture for a new way of governing, where active citizens with good sense and creative
thinking will participate in actions for securing their quality of life, problem solving, decision making and
critique assessment [106]. International literature demonstrates that the new education process with this aim has
encompassed the conceptual framework and methodology for sustainability that will contribute to reorientation
of values and necessary adaptation of politics and practices in all levels [107].
Environmental education and education for sustainable development is not based on simple training but on
culture, through which a student learns to love, respect, search and experience the value of responsibility. It uses
holistic learning, recognizes the value of active participation and achieves spiritual, social, sentimental, moral,
aesthetic and physical development [108]. It promotes group learning, develops environmental and moral
values, attitudes, and abilities being in accordance with sustainable development [109]. It encourages students to
participate in positive social transformations and develop environmental responsibility [110]. In this way, the
transition from selfish materialism to the vision of unity and solidarity for all humans is achieved. Within this
vision, each human being is a productive member of society. Thus, a solid base is established where upon the
sense of individual responsibility for prosperity of humankind and future generations develop; this is the actual
heart of sustainability [61].
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