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Introduction

Environmental pollution is not a new phenomenon, but it remains the biggest problem facing
humanity worldwide and the leading environmental cause of morbidity and mortality.
Instead of reducing environmental pollution, it seems that ever-increasing human activities
are leading to further environmental pollution, as almost any human activity that results in
the degradation or deterioration of the quality of the natural environment is considered
polluting. As will become apparent through the sections of this handbook, the key to meeting
the challenges of climate change and acting against it is education. In particular, children and
young people in particular need to increasingly develop their knowledge and skills in caring
for the environment and combating climate change. However, in order for our societies to
develop well-informed and active citizens against climate change, teachers must be properly
equipped with knowledge and skills about environmental pollution and climate change so

that they can then pass this knowledge on to their students.

Therefore, the "Caring for the Environment" handbook tries to provide primary and
secondary school teachers with a necessary clarification of terms related to environmental
pollution, as well as inspiration to implement more and more educational activities capable
of developing children's knowledge and skills against climate change. In particular, the
handbook contains a lot of useful information about the threats that currently prevail around
environmental pollution caused by human activity. In addition, it includes the impacts our
planet is experiencing today, as well as an analysis of the possible scenarios we are going to
face in the future, especially by the end of the 21st century. Finally, the handbook contains a
valuable collection of good practices for tackling and combating environmental pollution,
with a particular focus on the opportunities for children to raise awareness and take action
against climate change, both in the partner countries (Bulgaria, Italy, Austria, Malta, Greece,

Portugal, Italy, Malta) and in the wider EU.
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Target groups

The "Caring for the Environment" handbook was developed for both primary and secondary
education and is specifically aimed at teachers and trainers. It aims to inform and clarify key
terms related to environmental pollution and, through relevant information on climate
change, will help them to become aware of the seriousness of the situation, both through
useful information and through possible climate change scenarios. In addition, the role of the
teacher is emphasised, as education is the key to combating environmental pollution and

therefore the teacher is given an active role in the fight against climate change.

The "Caring for the Environment" handbook can be used either as an interlinked part of the
whole "EcoPodcasts" programme or as an independent learning tool. At the same time,
because this handbook has a flexible and user-friendly structure and content, it can be
effectively used not only by primary and secondary school teachers and educators, but also
by youth workers or trainers, as well as other educational institutions in both formal and non-
formal educational settings. It is aimed at beginners on the subject and reading it does not
require extensive experience, as it contains all the necessary theory for an in-depth

understanding of environmental pollution, climate change and other related concepts.

Learning objectives

Through the "Caring for the Environment" handbook, teachers and educators will explore
concepts such as the environmental threats facing our planet today, the causes of
environmental pollution with an explanation, the increasingly evident impacts on the
environment, animal and human health, as well as the future impact of climate change. At
the same time, they will become aware of the criticality of education and proper information,

while the collection of good practices with educational tactics and activities for primary and
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secondary school children for action against climate change will provide inspiration for them

to take action themselves in their classrooms.

Therefore, the educational material in this handbook focuses on developing teachers'
knowledge about environmental pollution and climate change mitigation and they are

therefore expected to:

understand concepts related to environmental pollution and clarify terminology,

e understand the causes of environmental problems,

e explore the effects of environmental pollution,

e realise that climate change is already happening,

e explore possible scenarios for the evolution of climate change,

e realise the important role of education, and

e discover interesting educational practices and activities for students to become aware

and active against climate change.
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Environmental threats and impacts facing our world today

The Earth sustains life in a wide variety of forms. All ecosystems on the earth's surface are
dynamic and are constantly changing during the evolutionary process. We are at a time when
humanity has a huge influence on the planet's ecosystem and, unfortunately, human
activities are causing widespread damage to the Earth's dynamism, with impacts that cannot
be limited to just one area. The environment is being degraded day by day due to the
interconnected challenges that need to be addressed to protect and preserve habitats for
future generations. Today, unprecedented environmental issues are emerging on a global
scale, such as loss of biodiversity, wetlands and forests, climate change, depletion of energy
resources and ozone, waste production, deforestation, soil erosion, water and ecosystem
degradation, while extreme weather events such as floods, severe droughts, heat waves,
forest fires and storms are becoming more frequent. At the same time, the consequences of
climate change may be difficult to predict because the global ecosystem works as a chain,

which may lead to changes we have not yet imagined.

Despite the intense debate in recent decades about environmental pollution and the
significant efforts to tackle global climate change, nine out of ten people breathe polluted air
every year, which kills seven million people worldwide (WHO, n.d.). Furthermore, it is
estimated that plastics cover about 40% of the surface of the oceans and their accumulation
is estimated to be between 15-51 trillion pieces, and is predicted to outnumber marine
mammals by 2050 (Center for Biological Diversity, n.d.). The Earth's rainforest cover has
declined from 14% to 6% (National Geographic, n.d.) and the rainforests that suffered
deforestation in recent decades have disappeared. The Amazon is expected to lose 23 to 48
million hectares of forest cover by 2030, followed by Borneo with 21 million hectares and the
Greater Mekong region with 15-30 million hectares (70% of the world's forests are at risk of

degradation, for example). According to the United Nations University Institute for Water,
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Environment and Health (UNU-INWEH), approximately 1.8 billion people use drinking water
contaminated by feces, and 80% of wastewater is returned to the environment without
adequate treatment to be reused in agricultural activities and domestic uses (Guppy and

Kelsey 2017).

It could be argued that environmental pollution is more evident in middle and low-income
countries than in developed countries, but at the same time it is also more intense, probably
due to poverty, poor legislation, low enforcement of penalties, or indifference toward the
impact of such activities on health and environment (Ukaogo, Ewuzie, & Onwuka, 2020).
However, the causes of environmental pollution are not limited to one location where
polluting activities such as industrialisation, urbanisation, mining are taking place, but
pollution has a generalised impact as there is a transboundary movement of pollutants from
developed to developing countries or vice versa. Transboundary pollution is one of the main
reasons why pollution is a major global challenge. Through different pathways, mainly air and
water, pollution produced in one country is very likely to be transported to another country,
either next door or far away, and therefore no country can afford to be indifferent to

pollution.

In any case and in every country of the world, it is quite possible that people are facing
pollution on a daily basis without knowing it or we may possibly be indifferent because we
have become accustomed to the images of pollution in the context of fast-paced life
(Muralikrishna & Manickam, 2017). Unfortunately, not knowing the forms of pollution results
in people carrying out polluting activities that produce harmful substances in forms and
guantities that the environment can no longer manage as they are very large. Examples of
polluting activities include deforestation, continuous and intense fires, the dumping of
agricultural and domestic waste into the water table, the use of chemicals and the improper

disposal of electronic waste, all of which contribute to air, soil, and water pollution. In
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addition, the cross-border movement of non-functional electrical and electronic equipment
(EEE) from developed to developing countries, under the pretext of bridging the digital divide,

is a serious cause of air, water, air and soil pollution by highly hazardous toxic metals.

What's more, as human population density increases, so do human activities, with a
consequent increase in environmental impacts. All this is becoming more and more intense,
because the human population is constantly increasing and, consequently, human activities
are increasing, with a consequent increase in harmful effects on the environment, and the
effects are not only on humans but also on other aquatic and terrestrial animals, including
microorganisms, which are particularly important because their abundance and diversity
maintain the biogeochemical function of the ecosystem, which leads to the balance and

maintenance of the ecosystem.

Knowledge of the causes and consequences of environmental pollution is of paramount
importance, while on the other hand the costs of inaction are enormous. There are different
types of pollution, but three main types of pollution should be considered: air, water and soil

pollution. More specifically (Ukaogo, Ewuzie, & Onwuka, 2020):

e Air pollution: The presence of dangerous chemical compounds in the air at
concentrations that can be damaging to people, animals, plants, and buildings is known
as air pollution. In general, air pollution refers to the existence of chemical substances in
the atmosphere that were not there before. This results in a decline in air quality, and it
also leads to global warming and depletion of the ozone layer. The characteristics of the
pollutants vary depending on the source, type, and circumstances under which they are
produced, which affects how they are distributed and what consequences they have.
Sulfur oxides, specifically SO2, nitrogen oxides, including NO and NO2, volatile organic

compounds (VOCs), and carbon monoxide (CO) are the most prevalent air pollutants.
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Primary and secondary pollutants are two categories for these air pollutants. In contrast
to secondary pollutants, which are gases and particles that are also created in the
atmosphere, primary pollutants are those that are released directly into the atmosphere,
typically from household, industrial, or transportation sources (as in the case of CO, CO2,
NO2, and SO2). For instance, the breakdown of ammonium nitrate, sulfuric acid, and
hydrocarbon aerosols produces nitrous oxide, atmospheric sulphur, and ozone (03),
respectively. The extent of damage caused by air pollutants mostly depends on their
chemical components, including their oxidizing capacity, solubility, concentration, and
the sensitivity of the affected person or object. Due to their water solubility, SO2 gases
can harm human skin and upper airways, but 03 and NO2 gases can enter the lungs more
deeply due to their lower solubility.

e Water pollution: It comes from both man-made and natural sources. Sources in
groundwater springs can discharge natural ores that are rich in toxic metals causing
pollution. For example, cases of high contamination of groundwater sources with arsenic
and lead are linked to such ores. Additionally, the geological formations of different
regions contribute greatly to the elemental composition of water, and therefore could
be the reason for the increased concentrations of elements that cause water pollution
(Ewuzie, Nnorom, & Eze, 2020). On the other hand, anthropogenic sources include
contamination from household waste, insecticides and herbicides, food processing
waste, pollutants from animal husbandry, organic compounds, heavy metals from e-
waste, chemical waste and medical waste. Air pollutants, such as particulate matter, also
introduce other organic pollutants into surface waters. These pollutants can lead to
human health problems such as stomachaches, vomiting, diarrhea, and typhoid.
Chemicals such as pesticides, hydrocarbons, POPs, or heavy metals can cause more
serious human health effects, such as cancer, hormonal imbalances, reproductive

damage, and severe liver and kidney damage. Nutrients in water can lead to
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eutrophication, a growth of plants and sometimes algae that can lead to a decrease in
oxygen leading to more pollution and a more unfriendly environment for organisms
living in the water. Other organic pollutants are also introduced into surface waters by
air pollution. These pollutants can cause typhoid, stomachaches, vomiting, diarrhea, and
other health issues in humans. Pesticides, hydrocarbons, POPs, or heavy metals are
examples of chemicals that can have more detrimental impacts on human health,
including cancer, hormone imbalances, reproductive harm, and severe liver and kidney
damage.

e Soil pollution: The primary causes of soil contamination, aside from earthquakes,
erosion, and other natural disasters that have a tendency to degrade soil, are industrial
and home waste. Heavy metals, hydrocarbons, and inorganic and organic solvents are a
few examples of soil pollutants. The main causes of soil contamination include waste
disposal in open areas, waste incineration, and inadequate landfills. Soil contamination
is also supported by the use of fossil fuels in petrochemical factories, oil refineries, and
power plants. Soil pollution is frequently a result of oil exploration, refinement, and
transportation by road. Due in part to the poisonous nature of the ingredients used in
their production and the direct consequences plastics have on plants and animals, soil
pollution from plastics is also beginning to gain attention on a global scale. Although
plastic waste on land is unsightly, it can contaminate the soil, inhibit plants from
absorbing nutrients, and entangle terrestrial animals. In addition to harming human
health, soil pollution can change how plants use their energy sources, lowering crop

yields, while pollutants can likewise enter the food chain via being absorbed by plants.
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Causes of environmental pollution

But what are the causes of environmental pollution? As can be seen from what has already
been mentioned, the functioning of the global ecosystem is quite complex and strongly
interconnected with each element that makes up this ecosystem, as everything in nature
works as a chain. Consequently, the causes of pollution are diverse and multidimensional.
However, they are largely linked to human activities, as has already been mentioned. For this
reason, the main causes of human-induced pollution will be summarised below, because only
if we know the causes of a problem can we combat it, so in the particularly important and
critical problem of environmental pollution it is equally important to know the causes so that

we can constantly try to minimise them, either at a personal level or at a global level.

People have been releasing dangerous pollutants into the environment at an alarming rate
ever since the industrial revolution. A mix of beneficial and negative effects are linked to
industrialization, urbanization, economic growth, and the environment. For example,
urbanisation and rapid economic growth leads to environmental degradation, which happens
very quickly, resulting in myriad other problems such as excessive air pollution, water
pollution, increased waste disposal challenges and barren agricultural land. The impact is
greater in developing countries though. Water resources are already in decline, and as the
population increases there is a danger of further reduction or even depletion due to
disregard for water conservation and wasteful water use. Furthermore, pollution leads to
contamination of the water table, making a large amount of water currently undrinkable.
Additionally, there are more waste discharges to the aquifer and to the land. Large amounts
of sewage, heavy metals, toxic sludge, and solvents are polluting streams and rivers due to

increased urbanisation and industrializatsion. Urbanisation has greatly accelerated the rise
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of vehicles, which raises severe concerns about air pollution. Last but not least,
industrialisation encourages the extreme loss of habitats through the cutting down of trees
for their wood, the building of houses and roads, all of which contribute to the devastation

of ecosystems and the extinction of some animal and plant species.

The quality of the air, water, and soil is impacted to varied degrees by pollution caused by
mining and exploration. Just the mine site excavation itself can result in waste production,
sinkhole formation, and habitat loss. Other dangerous materials, such as lead (Pb), could
burst during the extraction of a particular valuable material, such as gold ore, and
contaminate the soil and water. Although mineral exploration may result in little pollution,
the various stages of large-scale exploration may result in more intense pollution of sail,
water and air. When rocks, oil, and limestone are exploited extensively for use in various
construction projects, pollution is even worse. Another major problem is illegal pipeline
bursting and refining oil in illegal refineries. Security agencies frequently set fire to illegal
refineries in order to prevent bunkering. However, this burning activity generates massive
amounts of carbon compounds, sulphur, organic pollutants, toxic substances, and metals, all
of which have serious consequences not only for the environment, but also for terrestrial and

aquatic life.

Agricultural pollution is caused by various agricultural activities that harm, pollute, and
degrade the environment and ecosystem, such as the burning of agricultural waste, the
application of fertilizer in excess of plant requirements, and the use of certain non-

biodegradable pest control chemicals. These processes have repercussions such as the
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entrance of specific substances into the food chain and the destabilization of habitats.
Furthermore, nitrates from agricultural activities tenter groundwater aquifers, and thus e
utrophication caused by an excess of nutrients in aquatic environment is typically related
with the use of fertilizers at a greater dose than is required for plant absorption. In addition
to the pollution caused by agricultural land cultivation, the breeding of land or aquatic
animals pollutes the environment. Uneaten feed or animal feces, for example, might have a
negative influence on soil or water sustainability. More crucially, the desire to enhance
agricultural production in order to feed an ever-increasing population has stimulated the use
of anti-pollutants, antibiotics, and fungicides in agriculture, which has exacerbated

ecosystem contamination.

The burning of fossil fuels releases a variety of air pollutants, which harm the environment.
We use oil, coal, and natural gas to meet our energy needs, which contributes to the current
global warming catastrophe. Burning fossil fuels releases a range of primary and secondary
pollutants, including particulate matter, SO2, CO2, CO, hydrocarbons, organic compounds,
chemicals, and nitrogen oxides (NOx). The main greenhouse gases, such as carbon dioxide,
methane (CH4), nitrous oxide, and fluorinated gases, are all present in the emissions from
fossil fuels. As a result, these activities produce air pollution that not only threatens air quality

but also contributes to climate change and global warming.

The atmosphere contains a significant amount of particulate matter, which can either come
from natural sources or be caused on by human activity. Numerous natural sources release

tons of particles into the atmosphere every year. There are several of them, such as volcanic
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eruption, wind and dust storms, forest fires, rock debris, and interactions between soil
erosion and gas emissions. On the other side, p articulate matter is formed in the atmosphere
as a result of human activities such as fuel combustion, industrial processes, steel production,
oil foundries, cement production, the glass manufacturing industry, glass melting and mining

activities, fly ash emissions from power plants, coal combustion, and agricultural waste.

People are starting to realize how much plastic pollution has affected the environment.
Plastics can degrade into macro- or microplastics. Microplastics are primarily found in
consumer goods like paints, cosmetics, and the fibers in washed synthetic garments.
Secondary microplastics are produced as bigger plastic waste breaks down (Auta, Eminke, &
Fauziah, 2017). Microplastic pollution has been identified as a threat to coastal marine
environments as well as to humans since they are strongly integrated into the food chain.
However, research is still ongoing to elucidate the environmental impacts of microplastics as
beyond the obvious pollution, much of their negative impact on either the environment or

humans is unknown.

Effects of environmental pollution

The term "environmental pollution” refers to the fact that the environment is almost always
the first victim of the pollution spike. Land impacts include waste pollution of land surfaces,
deforestation and forest decline, the extinction of wildlife species, soil sterility leading to
poor plant performance, and damage to historical monuments and buildings (Feng et al.,
2019). Soil chemical properties are altered, and important cationic nutrients such as

magnesium, potassium, and calcium are lost, resulting in a decrease in soil pH (Vallero &
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Vallero, 2019). All of this leads to food shortages for both humans and animals, either directly

or indirectly.

Furthermore, direct contact between soil and water promotes the exchange of pollutants.
Pollution causes changes in chemical, microbiological, and physical properties of water
resources. Increases in water temperature, for example, are caused by increased heat from
the sun; oil in exploration areas covers the water surface and blocks oxygen and sunlight;
increases in water salinity from NaCl used in drilling; and eutrophication. These changes
cause excessive nutrient and plant growth, decreased oxygen in the water, decreased

biodiversity, bio-network destruction, and decreased water quality.

The atmosphere is a known carrier of pollutants that end up in water and soil. When sunlight
strikes pollutants like particulates and gases, haze forms, blurring the purity of color and the
shapes of objects. Furthermore, the effects of microplastics on soil and aquatic environments
are being studied. Microplas (Feng, Wang, Bai, & Reading, 2019)tics, on the other hand, may
contain additives and hazardous chemicals that can enter the soil ecosystem and accumulate
in animals, killing them and passing through the food chain. As a result, all of these

environmental pollution effects are directly or indirectly related to human and animal health.

[s it "karma" that the consequences of our actions are returned to us as harmful? Pollution
has such negative health consequences that the majority of human diseases have been linked
to it. Current research is revealing more evidence of the link between pollution and a variety
of serious human health conditions. The majority of these studies concentrate on the health
effects of air pollution, which is increasing at an alarming rate. According to the World Health
Organization, indoor air pollution from cooking and heating fires is responsible for 3.8

million deaths (World Health Organization, 2018)
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Furthermore, the Global Burden of Disease reported that particulate matter with an
aerodynamic diameter of 2.5 mm (PM2.5) was the fifth most important risk factor for death
in the world in 2015, accounting for 4.2 million deaths and more than 103 million disability-
adjusted life years lost (Schraufnagel, et al., 2019). It has been proposed that maternal
exposure to PM2.5, PM10, CO, and SO2 during the third trimester of pregnancy is associated
with shorter newborn telomere length (Song, et al., 2019). This implies that they are
dangerous to unborn children. Pollution's effects on this vulnerable group can be severe at
times and last their entire lives. Certain persistent pollutants, such as POPs and PAHs,
associated with PM, particularly PM2.5, have been linked to a variety of cardiopulmonary
diseases, respiratory diseases, cancer, and non-cancer effects in humans. Airborne pollutants
travel longer distances and cause more damage because they reach the target population
through respiration, precipitation in drinking water, or contamination of exposed food.
Several other pollution-related health problems may not have been discovered, but
epidemiological evidence points to the health problems of many women as a result of
pollution, particularly air pollution. Exposure to PM2.5 and O3 has been shown in the
literature to cause specific genetic or epigenetic abnormalities, as well as the development of

uterine fibroids (Lin et al,, 2019).

Oil spills on land, through pipelines, and/or marine vessels during exploration, refining, and
transport have lethal health consequences for both wildlife and sea animals. When these
organisms inhale or ingest petroleum products containing harmful substances, their
digestive, respiratory, and circulatory systems suffer. QOil spills endanger seabirds and other
marine mammals by contaminating their skin or feathers, resulting in delayed movement,
inability to secure adequate food, and inability to escape predators, all of which lead to death.

Oil spills have a significant impact on seabirds, as studies have shown that birds die as a result

T—— EcoPodcasts ERASMUS+ Project No. 2021-1-BG01-KA220-SCH-000027685 Page 18

- CAMILO

& 2 - (Deach eimmve  mm  CASTELO
. MEO MINAEB UNIVERSITY /A—"_c_[——__——:—(——: ’ ‘Consultancy 78 FOUNDATION lot Primasy Bchast BRANCO

OF MACEDONIA of Alerandzia arupamanto de ascolas
“The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only

of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



-y
F A

Pl it \‘ Co-funded by the
i 1 [PR1: “Care for the Environment” Handbook] Erasmus+ Programme

7 of the European Union
-~

of oil pollution. Despite the fact that some oil-contaminated birds are discovered and
reported when they die, the number of unreported deaths as a result of oil spill impacts is

significant (Walker, et al., 2019).

The environmental challenges posed by plastics have recently sparked heated debate.
Plastics devastate ecosystems, reduce biodiversity, and have a negative impact on the lives
of primarily birds, fish, crabs, turtles, and other marine animals (Barboza et al., 2019). Plastics
either directly or indirectly harm animals. Ingestion causes internal injuries, lacerations, and
wounds, drowning and entanglement of aquatic organisms, inhibits growth and
photosynthesis in primary food chain producers such as algae, and affects crustacean growth
and reproduction ( (Barnes, 2019). Again, in addition to immediate death, injuries may occur,
or an animal's movement may be restricted, resulting in starvation or difficulty escaping
predators. Moreover, certain additives used in the production of plastics, such as plasticizers
and other organic pollutants, have an indirect impact on these organisms, causing changes in

the metabolic processes and behaviors of the animals.

Furthermore, pollution has an impact on the genetic variability and biodiversity of natural
populations. According to research, the genomes of fish living in polluted environments have
extremely complex ribosomal sequences. The number of copies of ribosomal DNA increases
in a systematic manner in response to changes in environmental conditions. This is because

these sequences are primarily involved in genome integrity (Araujo da Silva et al., 2019).
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Future environmental impacts and vulnerabilities

The effects and consequences of climate change are becoming increasingly complicated and
difficult to manage. Hence, the impacts of climate change could be classified as both
predicted and unpredicted. Multiple climate hazards will occur concurrently, and multiple
climate and non-climate risks will interact, exacerbating overall risk and spreading risks across

various sectors and regions.

According to IPCC (2022), Global warming, which is expected to reach 1.5 degrees Celsius in
the near future, would undoubtedly increase many climatic risks and cause multiple hazards
for both ecosystems and humanity. The level of risk will be determined by each country's
concurrent short-term trends in susceptibility, exposure, socioeconomic development, and
adaptive capacity. Short-term interventions, on the other hand, have the potential to restrict
global warming to less than 1.5°C and significantly reduce the estimated losses and costs
associated with climate change to human systems and ecosystems when compared to
greater levels of warming, but unfortunately cannot eliminate all of them, as the level of

environmental pollutino we are at right now is impossible to reverse entirely.

In particular, the expected short-term temperature increase, as well as an increase in the
frequency, severity, and length of extreme events, will put many terrestrial, freshwater,
coastal, and marine ecosystems at risk while their biodiversity will be severely affected.
Short-term biodiversity loss risks range from moderate to high in forest, leaf, and seagrass
environments, and from high to extremely high in Arctic sea ice and terrestrial ecosystems,
as well as warm-water coral reefs. Continued and rapid sea-level rise will have an impact on
coastal settlements and infrastructure, as well as put low-lying coastal ecosystems at risk of
submergence and extinction. If urbanisation shows climate change tendencies in vulnerable

places, the repercussions will be exacerbated, with more hurdles as electricity, water, and

5 EcoPodcasts ERASMUS+ Project No. 2021-1-BG01-KA220-SCH-000027685 Page 20

. CAMILO

AE T i @EACH seueonss iy CASTELO

(Y MEQ MUNEB P RGITT —_— ’ Cansultancy 78 FOUNDATION Tst Peimary Schoot BRANCO
OF MACEDONIA ~ i due mart J of Alexandsia ‘

“The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



-y

'l Fts, \‘ Co-funded by the
i 1 [PR1: “Care for the Environment” Handbook] Erasmus+ Programme

7 of the European Union
-

other services become increasingly scarce. Climate change and concomitant biodiversity loss
will put an increasing number of people at danger. However, in the short term, violent
conflicts and migratory patterns will be driven more by socioeconomic conditions and

governance than by climate change (IPCC, 2022).

According to the report published by IPCC (2022), there are two optimistic scenarios and two
pessimistic scenarios for the future of climate change, as well as a fifth science fiction
scenario. The two optimistic scenarios operate within the Paris Agreement's goal of keeping
global warming below 2°C. In both scenarios, countries act directly and effectively to reduce
their use of fossil fuels, with carbon dioxide emissions reaching zero globally by the end of
the 21st century, after which they become negative with humanity capturing huge amounts
of carbon dioxide from the air using technology that has not yet developed to a satisfactory
level. By the end of the 21st century, global temperature has increased by about 1.4°C in the
first optimistic scenario, and by 1.8°C in the second optimistic scenario, where the difference

is based on the development of appropriate technology.

Although the temperature increase will be manageable and predictable in both scenarios, we
cannot avoid an increase in the frequency and severity of extreme weather events, as well as
a sea level rise of up to two metres, but we will avoid even worse climate impacts. At the
same time, strong economic growth combined with ever-increasing investment in education
and health will be able to raise the standard of living of the world population in both
scenarios. Thus, the world will live in better-formed societies by the end of the 21st century

and will be better able to adapt to climate change.

In the medium and near-pessimistic scenario, carbon dioxide emissions remain high before
they start to decline, resulting in a global temperature increase of about 2.7°. This scenario

is roughly in line with reality, based on nations' climate commitments for 2030 under the
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Paris Agreement. This scenario also projects uneven global economic growth, with some
countries achieving more wealth and social development, while others lag behind. Fertility
rates remain high in the developing world and the global population peaks towards the end
of the century at around 9.5 billion. Consequently, there will be states that will be more

vulnerable to climate impacts than other countries.

In the fourth and pessimistic scenario, countries operate purely on the basis of nationalist
interests and refuse to cooperate with each other, with economic growth and social progress
being delayed. In the poorest countries, birth rates are increasing, with the result that the
world population will reach 12 billion by the end of the century. At the same time, carbon
dioxide emissions continue to rise and global temperatures are increasing by 3.6°C. As a
result, droughts and floods are becoming terribly intense, the Arctic summer ice caps are
disappearing and heat waves that were once 50 years old are occurring almost 40 times more

frequently.

The latter scenario is in the context of science fiction, where humanity doubles down on fossil
fuel extraction and energy-intensive lifestyles. Global temperatures rise by 4.4°C, a level of
warmth not seen on Earth for millions of years. However, economic growth is rapid due to
the over-exploitation of fossil fuels and societies are constantly evolving. So the Earth is hot
as hell, but humanity has reached a point of evolution where it is better equipped and can

respond to climate change in ways we cannot yet imagine.

Beyond the five scenarios mentioned, the only certain fact is that humanity cannot continue
to burn more carbon than is in reserves today, especially as the global trend is towards
reducing carbon use, especially for rich nations. However, it is likely that climate changes will
lead to unpredictable increases in carbon dioxide and methane, which will lead to worse

levels of global warming without humanity burning more carbon than it does today. This
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possibility could become a reality if the climate is shown to be more sensitive to

environmental pollution.

Unfortunately, the optimistic scenario of a warming of up to 1.5°C seems unlikely, due to the
slow pace of action and reaction by countries to date. However, this is not something that
cannot be changed. The nations that have committed to zero emissions by mid-century
account for two-thirds of global carbon emissions, and if other developing nations succeed

and follow suit, then global warming will range from 1.5°C to 2°C.
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What Can We Do?

Considering all of the above, both what environmental pollution involves and the possible
scenarios of climate change that we are already beginning to experience, it could be said that
raising awareness and education can play an extremely important role in our future. The
reason for this is that education can help people change their attitudes and behaviors, as well
as make informed decisions. Young people can learn about the effects of global warming and
how to adapt to it in the school. Education empowers everyone, but it especially drives young
people to act. Knowing the facts can help to reduce fear about climate change that is often

accompanied by catastrophism and gloom in public debate.

Climate change education must be integrated at all educational levels, as well as in formal
institutions, communities, and workplaces. To avoid disruptions during extreme weather
events, education systems must become more adaptable to climate-related disasters.
Schools may play an important role in boosting community understanding of climate and
disaster risk issues and advocating local measures toincrease resilience. It is critical to include
education as a crucial climate solution in national climate change policies such as national
adaptation plans. This type of integration provides a solid foundation for countries to
mobilise investments to support climate action in the education sector. Moreover, training
and skill development are critical for a green transition and the establishment of a resilient
economy, particularly in light of the post-COVID-19 economic packages boosting green
recovery. New courses and training activities are required to improve competences and

abilities.

As a consequence, it is crucial for school education to increasingly integrate education about
the environment and climate change. This can be achieved either through relevant subjects

or through relevant educational activities independent of specific subjects. In fact, combining
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different activities and educational practices can be more effective in making students realise
that caring for the environment is not a single process, but a continuous effort that is highly
correlated with everything we do in our daily lives. The following section includes some
interesting good practices from the partner countries (Bulgaria, Italy, Austria, Malta, Greece,
Portugal), but also other EU countries in order to provide inspiration to the readers of this
handbook to further inform, educate and mobilize the future citizens of our societies about

caring for the natural environment and fighting climate change.
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A valuable collection of good practices

Bulgaria

Title: Waste Sorting Competition

Description

This good practice aims to teach students that waste sorting at
home or school is a small act, but with a big impact on the
environment and sustainable living. Most of students may think
the responsibility for sorting waste totally belongs to the waste
operators. The truth is, our contribution in sorting waste from
home or school is crucial. The participants in this competition
are taught that waste sorting is important because it could
increase the number of waste recycled later, thus, reducing the
number of waste ends up in the landfill and the environment.
Mixed waste that ends up in the environment could pose
threats to our environment: hazardous substances that can
seep into the ground, hazardous gases that are released into
the air and could accelerate the ozone layer depletion, and
many unwanted negative impacts.

The Waste Sorting Competition is organized in order to raise
awareness on the importance of waste sorting at home or
school. The competition takes place at school or residential
areas nearby, where a point for collecting rubbish is
established. For this purpose, the organizers have to provide
the necessary equipment — a stall for the organizers with
brochures on waste sorting, separate containers for each
category of waste — organic and non-organic. The inorganic
waste is separated into more detailed categories:
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e Paper Waste: HVS Paper, Used Beverage Carton
(Food/Beverage Carton), Cardboard, newspapers,
magazines.

e Plastic Waste: PET, HDPE, LDPE, PP, PVC, Styrofoam, and
other types of plastic waste.

e Glass Waste: such as glass shards (please keep it safe for
waste operators), glass bottle, mirror.

e Metal Waste: soft drink can, safety pin, nails.

Waste is considered as hazardous and toxic when due to its
characteristics may damage the environment and living things.
Used batteries, liquid floor cleaners, electronic waste,
pesticides, and hairspray are some of the examples. The
participants are instructed who they may contact to process
their hazardous and toxic waste.

To prevent the spreading of unwanted disease a special waste
bin for medical and infectious waste is not allowed. Disposable
medical masks, used syringes, and unused medicines are
counted as medical and infectious waste. The participants are
only given information how to proceed with it — spray it with
disinfectant and keep in a tight container. Give clear and
precise label/warning to inform waste operators. All the
participants who manage properly to sort their waste are given
an award — some sweets, a bar of chocolate, some fruits, books,
etc. Small giveaways usually attract more participants to take
part in the competition. The participants who collected the
largest amount of waste are given a certificate of appreciation
and a pin for promoting sustainable living.
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Title: Zero Waste Recycling Campaign

Co-funded by the
Erasmus+ Programme
of the European Union

Description

This campaign is based on the idea of circular economy and is a
model of production and consumption, which involves sharing,
leasing, reusing, repairing, refurbishing and recycling existing
materials and products as long as possible. In this way, the life
cycle of products is extended. In practice, it implies reducing
waste to a minimum.

Zero Waste Recycling Campaign is focused on one of the three
Rs, i.e., reuse, and aims to encourage the participants in the
campaign to recycle unnecessary products by reusing them and
creating new useful items.

Excessive packaging is one of the leading contributors to the
rise of landfills. Plastic bottles, laundry detergent bottles,
beverage cans, milk cartons, wooden crates, old clothes and
many more could be turned into flower pots, kids’ toys, home
and garden decorations, etc. Reusing old things can even be
turned into an interesting hobby and a pastime activity to
develop one’s imagination and creativity. It can be a used in the
classroom during creative arts classes to enhance children’s
knowledge and skills and foster innovative ideas.

The organizers of the campaign inform and encourage
participants via posters, social networks, school campaigns to
create and repurpose new useful items made from old or
broken unnecessary things. Before the deadline all the
participants take their DYI project items to school where an
exhibition is organized. Together with their new product, the
participants also present a manual including the following
information:
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e Used materials;
e Steps for making the recycled product;
e Uses of the product;

e The average time necessary for making the product.

The members of the jury vote for the best products and the
winners are given awards and certificates. Some of the
participants may donate their products to charity events
related to raising environmental awareness.

With this campaign for recycling old objects participants realize
the reasons why recycling is essential. Not only can it help
reduce carbon footprint, but it also helps reduce the need for
harvesting raw materials, saves energy, reduces greenhouse
gases, prevents pollution, and more. Thus, encouraging people
to reuse old things and buy products with less packaging leads
to a positive impact on the environment.
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Title: Carbon Footprint Initiative

Co-funded by the
Erasmus+ Programme
of the European Union

Description

Greenhouse gases are emitted through the production and
consumption of goods and services and the carbon footprint is
a concept used to quantify the impact of an activity, a person
or a country on climate change.

The Carbon Footprint Initiative aims to focus on the individuals’
carbon footprints and their impact on the environment as well
as finding appropriate solutions to the problem through
enhancing smart environmentally friendly choices on a daily
basis. It is suitable for high school students and adolescents and
can be held in a few steps during classes, lectures,
extracurricular activities or similar events not only to raise
awareness on climate change, but also to demonstrate that the
small steps matter.

The Carbon Footprint Initiative consists of three parts, which
are as follows:

e adiscussion on carbon footprint and its importance for
sustainable living,

e the way it is estimated and

e how it can be reduced.

This good practice begins with a discussion on carbon footprint.
The participants attend a short lecture on carbon footprint, gas
emissions, climate change, as well as the role we, as individuals,
play in this situation. Younger participants may also be
acquainted with the subject matter through games, comics and
other appropriate visuals. Throughout this first part an
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emphasis is put on the carbon footprint of every individual and
the way it affects the global carbon footprint.

During the second part of the Carbon Footprint Initiative the
participants estimate their individual carbon footprint by using
an online carbon footprint calculator. There is a huge variety of
online free carbon footprint calculator on the Internet, so the
organizers of the event are able to choose the one which best
suits the participants’ age. After having completed this task,
every participant is given a printed copy of the result and the
different sections/fields they need some improvement.

In the final part the participants are given time to provide
solutions on how to reduce their carbon footprint. Through
brainstorming they generate various ideas which are later put
into a few categories:

e Food
¢ Clothing
e Transport

e Energy and waste

The participants are asked to make posters with their solutions.

Understanding carbon footprint and realizing that small
changes can make a big difference in the long run is the main
objective of this initiative.
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Title: The Waste Disposal Route

Co-funded by the
Erasmus+ Programme
of the European Union

Description

This environmental practice includes interactive training
sessions for students on the waste disposal route and aims to
draw more attention to the problem of pollution where the
participants are involved in finding appropriate solutions. The
participants in this good practice will learn about the garbage
collection system in the city in a few steps.

Firstly, in order to get acquainted with the subject matter and
expand their knowledge in sustainable living and the waste
disposal route the participants are presented a film/short
documentary or a video on the subject. Organizers of the event
should consider the age of the participants and provide the
appropriate visual materials.

Then, the participants are divided into groups according to their
age and take part in various environmental initiatives for
collecting rubbish. These initiatives may also include games for
collecting rubbish. Depending on the location of their school
these may vary from actions for cleaning the park, green spaces
in residential areas or the beach to larger events such as
organized trips for cleaning the mouth of rivers or nature
reserves near the city.

The next step is putting theory into practice. The organizers of
these events take the participants to highly polluted areas, give
the preliminary instructions and supply them with the
necessary equipment then we organized the cleaning with
bags, gloves, disinfectants. The waste must be collected
separately, with the highest concentration of plastic waste.
After cleaning the polluted areas, the participants follow the
waste disposal route where the next step is the transportation.
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This involves transporting the waste by truck/in plastic
bags/etc., depending on the collected amount, to a recycling
point or a landfill site. There the participants are acquainted
with waste various methods for waste disposal such as
recycling, composting, sanitary landfill, etc.

This good practice can be held on Global Recycling Day -18th
March, promoting sustainable living annually.

The Waste Disposal Route good practice will inevitably impact
young people’s attitude towards environmentally friendly living
and thus lead to long-term sustainable results.

- EcoPodcasts ERASMUS+ Project No. 2021-1-BG01-KA220-SCH-000027685 Page 33

Erasmus+

AET

. MEOC MWAEB

b LIV oL A h \@ INTERNATIONAL M CASTELO
= SALENTO 2 JREACH Lew INTEGRITY "@

UNIVERSITY W ’ Consultancy @ FOUNDATION lat Primasy School B RAN CO
OF MAGEDONIA ! due mart sgrupamanto de escolas
“The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only

of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.

af Alerandzia



1 i0°
i 1 [PR1: “Care for the Environment” Handbook]
AY

Title: A School Garden

Co-funded by the
Erasmus+ Programme
of the European Union

Description

School gardens can have many different uses and have been

seen in many different ways, some practical and some
educational. Setting up a school garden does not only teach
students to enjoy gardening and have positive attitudes to
agriculture, but it also aims to create a successful, sustainable
garden using organic methods and teach students how to grow
things in a safe and sustainable way, and how to run their own
successful gardens. There may be negative attitudes to
gardening due to the fact that agriculture as an occupation and
gardening as an activity may be seen as low-status, boring
work. The school may need to work to change such attitudes
and should start by discussing perceptions and objectives with
all concerned.

School gardens have many roles in the life of the school and
community. They should be places where:

e it’s good to play, work and study;

e many projects are carried out - e.g., studying bugs,
building tables, measuring rainfall;
e people meet people - e.g., community members, parents,

children, school teachers, cooks;

e events take place - e.g., selling snacks, staging dramas,

holding demonstrations or food fairs;

e work is displayed - e.g., garden art, photos, drawings,

maps, written accounts;
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e everyone learns, including visitors and teachers.

Students need to learn the following steps for setting up a
school garden with the help of their teachers:

1. Evaluate available space —size, richness of the soil, sunlight,
rodents, water source, etc.

2. Collaborate on the design — students of every grade share
their ideas and include them. A brainstorming session is
held and design concepts are collected to develop one
design plan.

3. Selecting plants — flowers, herbs, vegetables, etc.

4. Build and use the school garden — all students should be
included in planting the garden and get their hands in the
soil every step of the way.

In our view, school gardens should be seen primarily as a way
of promoting healthy eating habits and good learning. They
should not be seen mainly as sources of food or income, but
their priority should be:

¢ gardening for good nutrition and nutrition education;
¢ gardening and market gardening for learning;

e enhancing the school environment;

¢ involving the family and community;

e practising organic gardening;

e developing life skills.

Respect for the immediate environment begins at home - and
also at school. The school grounds have elements of the natural
environment, the built environment and the social
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environment: earth, plants and trees, insects and wildlife, sun
and shade; water supply and sanitation facilities, paths and
fences, buildings and shelters; places for recreation and study,
social life and contacts with the outside world. Children’s
awareness of these, and the way they learn to treat them, will
help them to grow into responsible adults. Projects to enhance
the school’s grounds create awareness and pride, and raise the
school’s reputation in the community.
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Title: Internazionale kids

Website

Description

Internazionale kids is inspired by the New York Times and
Libération, and has therefore developed a monthly children's
magazine, published only in paper, selecting and publishing
(translated into Italian) the best articles in the world press for
children. Aimed at readers from 7 to 13 years old, it therefore
includes comics, portfolios and infographics. For example,
every month a short questionnaire is proposed to readers and
the results are visualized in the next issue through pie charts,
histograms, word clouds. A regular column is "Suggestions for
saving the planet" which brings practical suggestions on how to
reduce your own footprint or bring about positive change.

Schools can benefit from a special subscription. In parallel, a
three-day Internazionale children's festival with various
activities and workshops is organised every year in Reggio
Emilia around the end of May.
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Title: Beyond Plastic Mediterranean

Website

Description The Beyond Plastic Mediterranean (BeMed) is a consortium
built around the need of reducing plastic pollution in the
Mediterranean: “With more than 3000 billion of microplastic
particles, the Mediterranean Sea is the most polluted sea in the
world. With this conclusion, the Prince Albert Il of Monaco
Foundation approached the Tara Ocean Foundation, Surfrider
Foundation Europe and the MAVA Foundation to join forces
and launch the Beyond Plastic Med initiative (BeMed) at the
international conference “Plastic in the Mediterranean: beyond
the observations, what are the solutions?” in Monaco in March
2015. The association Beyond plastic Med was created in
January 2019 and the IUCN has since become part of it, as they
were eager to become involved alongside the founding
members”. Objectives of BeMed are threefold:

e Support and develop a network of Mediterranean
stakeholders committed to curbing plastic pollution

¢ Implement effective and sustainable solutions and support
the research of novel solutions

e Engage stakeholders and the public by raising awareness
and disseminating best practices.

Through a suite of initiatives with specific focus on islands and
micro-level, the consortium intends to build an active network
of communities and citizens. Schools and households were
often part of the process, especially in the context of
microinitiatives.
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Title: Change the Story

Erasmus+ Reference Number: 2019-1-UK01-KA201-061432

Website

Description The Erasmus+ project “Change the Story” includes the
participation of 4 countries: Austria, Hungary, Italy, Turkey and
the UK, with the main target to create new climate stories
across Europe.

In this project, a team of researchers from the University of
Graz investigates how and in which way the topic of climate
change is dealt in schools, within the context of digital
storytelling. The aim of this project is to share digitized and
creative stories of secondary school students about climate
change with children from other EU countries on a common
Moodle platform.

As the EcoPodcasts project, the project "Change the Story"
intends to "motivate young students to join a global
movement, to raise their voices against the climate crisis and to
make their contribution. Hence, schools and institutions from
the education sector can network with each other with a
participation in this project and together set an active signal
against climate change. In addition, pedagogical teaching
concepts for digitally supported climate teaching were created
and exchanged for mutual inspiration. A special focus is on
digital preparation technologies and during the classroom,
digital teaching technologies in school lessons and on the
general access to the topic of global warming in the classroom.

e EcoPodcasts ERASMUS+ Project No. 2021-1-BG01-KA220-SCH-000027685 Page 39
CAMILO
AET = SRS h vL_ INTERNATIONAL "“'ﬂmm CASTELO
SRR SALENTO o)\2 N -@
FEO MINAEB = AR : '/———___, ORE&E-E %8 FOUNDATION fu Primary =ost B RAN CO
OF MAGEDONIA a andria .

“The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views onIy
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.


https://stories.changethestory.eu/austria/

o
4

F S \‘ Co-funded by the

i I [PR1: “Care for the Environment” Handbook] N Erasmus+ Programme

\ g 7 ol of the European Union
N

The project embeds 5 different websites for each participant’s
language with their own resources material available in them.

This project is still ongoing but some results are already visible.
A material collection booklet was developed in Austria to give
an overview of digital tools which a teacher can use in the
classroom. Check this material on the link below (in German):
(https://www.changethestory.eu/austria/learning-

resources/). Another booklet is intended for students with
information about the project as well as digital storytelling and
the climate change crisis. Videos that resulted from the
discussions about the themes are available on the website from
“Change the Story” https://stories.changethestory.eu/austria/.
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Title: makingAchange

CCCA Project No. GZ BMBWF-37.813/0001-V/4c/2019

Website

Description makingAchange is a cooperation project between science and
school, coordinated by the CCCA (Climate Change Center
Austria) network, supported by the Austrian ministry of
education, in collaboration with other Austrian institutions.
CCCA is an Austrian Network on Climate Research, and it is the
main contact point for researchers, politicians, the media, and
the public for all questions concerning climate research in
Austria

The goal of the “makingAchange” project is quickly explained
as: Universities should work permanently with schools to
achieve more sustainable action. Within the framework of the
project, the methods for this are to be developed, tested, and
checked for effectiveness, as well as structures are to be built
up that will enable this cooperation in the future. The core idea
is that universities act as mediators of knowledge and methods
and primarily train students (climate buddies), but in the future
perhaps also teachers at schools, within the framework of
regular teaching, who then work in and with schools and
students — also there in formats that become a matter of
course.
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Title: Frontiers for young minds: Science for kids, edited by kids

(Frontiers Material Source Platform)

Website

Description Frontiers is an open access publisher platform. With a vision to
make science open and peer-review rigorous, transparent and
efficient, Frontiers has been supported by hundreds of
thousands of researchers to become one of the most-cited,
largest and fastest-growing Open Access Publishers and Open
Science Platforms.

One of Frontiers’ publishing models is the “Frontiers for young
minds” (https://kids.frontiersin.org/), a platform where kids
engage with leading scientists in reviewing and editing cutting-
edge research. A very good collection of materials about earth
and environment can be found on their website via the link:
https://kids.frontiersin.org/collections/earth-and-its-
resources.

The material is found in English. There are many interesting
inputs to provide a fruitful discussion in the classroom about
the climate change challenge.
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Title: European Science Engagement Association

Website

Description The EUSEA Science Engagement Platform
(https://eusea.info/platform/about-this-platform/about/) was
established to serve public engagement professionals and to
help them find inspiration, resources, methods, and tools for
running participatory, dialogue-oriented science
communication activities. Two EU projects formed the basis for
the new European Science Engagement Platform: Horizon2020
Project NUCLEUS (www.nucleus-project.eu) “New
Understanding of Communication, Learning and Engagement in
Scientific Institutions”; and the Erasmus+ Project SUSTAIN,
which develops Citizen Science methodologies, sparking
engagement and creating new tools for teachers and students
who study sustainable landscapes and bird migration
(https://www.sustainablelandscapes.eu/).

Within EUSEA Platform, the EUSEA Science Engagement
Activities provides source information material for school
children and teenagers about climate issues. There we can find
various toolkits according to the age of the audience.
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Title: EkoSkola

Website

Description The EkoSkola, or local version of the international Eco-School
programme is implemented in Malta by Nature Trust Malta.
This local NGO is the representative of the Foundation for
Environmental Education (FEE) in the Maltese Islands since
2002. Nature Trust Malta strongly believes that education for
sustainable development (ESD) is an essential component in a
strategy for a mentality change in the Maltese Islands towards
sustainable lifestyles and choices. In this sense it has been
promoting ESD in the formal, non-formal and informal
education sectors, based on internationally approved
standards and particularly through the EkoSkola programme.

Thanks to a team of seven EkoSkola programme staff, as well
as the collaboration of the Ministry for Education Sport, Youth,
Research and Innovation, the Ministry for the Environment,
Climate Change and Planning, Transport Malta, the Embassy of
the Kingdom of the Netherlands and the Centre for
Environmental Education and Research, the number of Maltese
schools participating in EkoSkola has kept increasing over the
years.

Participating schools that were engaged in the integration of
ESD in the curriculum through a whole school approach were
awarded the Green Flag — an international certification based
on international quality criteria for ESD. Local research results
have corroborated international findings that the programme
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is bringing about a personal and an institutional change of
behaviour towards sustainability. Moreover, EkoSkola has been
very proactive in promoting young people’s voices on
sustainability in local and foreign fora.

One of the latest initiatives part of the EkoSkola programme
and as a follow-up to the COP 26, was the organisation of a
series of five online mini summits that explored Climate Change
from various dimensions. The latter were included the
following: Transport, Life on Land, Life below Water, Energy
and Water, Production and Consumption Patterns. These
initiatives were organised at the end of 2021 and the beginning
of 2022.

During these 5 online mini summits, several students from
across the 103 schools in Malta discussed with local experts the
various perspectives of the issues explored and proposed
practical actions that could be implemented to address the
issues. Their proposals were collated in a special publication
together with several other inputs from younger children in the
form of drawings and craft projects. A soft copy of the
publication can be found here.

As customary after each annual summit, EkoSkola students will
also be presenting their recommendations to the Maltese
Members of Parliament in the 2022 EkoSkola Parliament
sitting, expected around June. Another interesting approach,
during these online sessions, was to bring together in students
from two schools from the UK and Malta in order for them to
share their respective experiences related to climate actions.
Following the very positive feedback received on such
approach, school twinning initiatives and organisation of
similar future meetings have now been planned. A total of 32
entries were submitted for the Young Reporters for the
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Environment (YRE) competition and there were a total of 4
winners from several categories including the best article,
photo, video and the best entry overall.
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Title: Young Innovators Programme

Website

Description The Young Innovators Programme is focused on empowering
young people, particularly students between the ages of 12 and
18, with green and enterprising skills to eventually lead carbon
neutral lifestyles. It is being implemented by the EIT Climate-
KIC Malta Hub, which is one of the two Knowledge and
Innovation Communities funded by the European Institute of
Innovation and Technology with a presence in Malta. The EIT
Climate-KIC Malta Hub was established in 2020, led by and
based at the Malta College of Arts, Science and Technology
(MCAST), in partnership with AquaBiotech Group. Part of the
EU-wide Knowledge and Innovation Community, Climate-KIC
Malta Hub is implementing a number of programmes to move
towards a net zero-carbon economy and fighting climate
change through innovation, community engagement,
education and social enterprise.

The Young Innovators Programme took off in Malta for the first
time in 2021. It begins with a train-the-trainers approach to
introduce systems thinking and critical problem-solving in
secondary education and colleges. The programme then
culminates in a Young Climathon where students present their
solutions to local climate challenges. Teachers are introduced
to a variety of tried and tested resources and materials to then
apply in their classrooms, bringing climate education into
varying subjects from English to mathematics.
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Thus, through this Programme, not only are teachers learning
how to engage more creatively with their students, but
students themselves are given a pathway to become
changemakers. By participating in the Young Climathon,
winning solutions will have an opportunity to be put into
fruition with support and mentoring from key stakeholders.

In 2021, a call for registrations for the free training programme
for teachers was launched in April. 40 teachers from nearly 20
schools in Malta and Gozo then participated in the train-the-
trainer programme on a system innovation approach designed
to empower students to become leaders in the fight against
climate change. Two rounds of training were organised, one in
May and another in June 2021.

Afterwards, on 3 December 2021, a Young Climathon event was
held together with the Malta Ministry for Education and
Employment. Teachers that participated in the train-the-trainer
sessions have meanwhile initiated their students into systems
thinking approaches needed to find solutions to address
environmental challenges. During the 2021 Young Climathon
event, around 100 students and their teachers further worked
together to propose concrete solutions for better waste
management, mobility and renewable energy generation and
use in schools. The challenge owner for the 2021 Young
Climathon event has been the Ministry for Environment,
Climate Change and Planning.

The Young Innovators Programme has started to be
implemented again in 2022, and hopefully in the following
years as well.
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Title: Climate Leadership Journey

Website

Description Another education programme implemented by the EIT
Climate-KIC and its Malta Hub, is the Climate Leadership
Journey. This is an extra-curricular challenge-based programme
that prepares master students, post-graduates, and young
professionals to lead the transformation that society needs.
The focus is on guiding and supporting students to navigate and
understand the complexities of a given challenge, as well as to
arrive at innovative solutions that are realistic and achievable
by working both individually and within teams. This education
programme runs on yearly cycles from April to December and
empowers future professionals to become a force in creating a
net-zero and climate-resilient world by developing future-
oriented skills and capabilities in participants.

In 2021, Malta was the hosting partner of a pan-European
summer school for students in the EIT Climate-KIC Masters
programme and Climate Innovation Leadership (CIL)
programme. The focus of the summer school was to analyse
and come up with solutions for local challenges in the marine
environment and connected blue economy.

Students worked intensely to devise holistic solutions to
challenges within this context. They were guided through
interactive talks and lectures by local experts and
environmental NGOs, like for example Birdlife Malta, Sharklab,
Fishfortomorrow and Zibel. The students also experienced a
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‘virtual dive’ of one of Malta’s protected areas: Cirkewwa
marine park managed by Nature Trust Malta.

Moreover, during a public online screening two local
documentaries were shown (‘Kannizzati Fishing’ and ‘The Giant
Deep Reds’), followed by a panel discussion on the topic of
sustainable fisheries the Mediterranean with experts in the
sector.

Afterwards, working in interdisciplinary teams, students came
up with inspiring and innovative solutions to Malta’s climate
challenges in the marine environment, like:

e Addressing the issue of ‘ghost gear’ (abandoned fishing gear
damaging the marine environment and threatening fauna)
by proposing alternative solutions to nylon ropes and
limestone blocks used in fish aggregating devices for
Lampuki fishing in Malta.

e Promoting plant-based diets as part of raising awareness
around fish consumption and its environmental impacts, by
promoting a shift to plant-based seafood options, such as
algae, with a reduced impact on the natural environment
and animal welfare.

e Developing a competition to bring together the worlds of
design and architecture and renewable energy — Design
Energy Malta — to foster creativity, innovation and develop
solutions that will allow Malta to achieve its renewable
energy targets as well as create extra revenue sources for
the tourism industry.

e Exploring nature-based solutions to green Malta’s urban

area and combat the Urban Heat Island effect. Proposed
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interventions include the creation of green covering
structures for parking areas, made out of wood from
renewable sources, using bio-filtered grey water and
creeping plants suitable for the local environment.

— EcoPodcasts ERASMUS+ Project No. 2021-1-BG01-KA220-SCH-000027685 Page 51

g ' CAMILO
. 77 UNIVERSITA z=hih
AET {84 DIl SALENTO {@‘REACH o)\® INTERNATIONAL .@ CASTELOQ
rE0 MIUAER STy Y e ’ Consullancy ¥s FOUNDATION la2 Primary Sehost BRANCO
OF MAGEDONIA A 34 due mart of Alerandria

sgrupamanto de o5

“The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



'I %, \‘ Co-funded by the

i 1 [PR1: “Care for the Environment” Handbook] Erasmus+ Programme

Y 7 of the European Union
‘i

Title: Eco Market

Website

Description Eco Market is the leading eco-friendly platform in Malta,
showcasing Malta’s eco-sustainable small businesses and their
products and services. Each of these undergoes a careful
process to ensure their eco-credentials and come from a
myriad of categories including, food, drinks, homewares, toys,
beauty products, gift ideas, fashion, arts, as well as holistic and
healthy service-providers. Operating as a not-for-profit, self-
financing Social Enterprise where surpluses are re-invested in
the project for the benefit of all community members, the
objective of the platform is to inspire and facilitate others to
have a significant impact on the environment. For example, by
effecting small but positive steps, such as reducing waste and
choosing sustainable alternatives to practically everything.

Malta is home to an abundance of artisans, SMEs and social
enterprises that produce eco-friendly, zero-waste and
sustainable products and services. By believing in shopping
local and supporting small green businesses in Malta, Eco
Market provides a platform for promoting them.

Creating an active community around the common goal of
saving the planet, Eco Market also supports dialogue that
facilitates new ideas and approaches, interactions and
innovations in the field of sustainability. For example, by
organising regular online and offline Green Fair events,
including the 2019 signature Eco Market fair featuring about
60 exhibitors and over 2000 attendees, or the multi-day Earth
Day Green Fair of 2022 organised in collaboration with The Veg
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Box, lI-Majjistral Park NGO, PARKS Malta and Ministry for the
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Title: Malta Sustainability Forum

Website

Description The Malta Sustainability Forum (MSF) is an awareness raising
and public communication initiative spearheaded by APS Bank
Malta. This in line with sustainability aspects being at the core
of its values, underlying its business strategy and being a core
pillar of its Corporate Social Responsibility Programme. The
main objective of the Malta Sustainability Forum (MSF) is to
increase public awareness on the topic of sustainability, with
the aim of empowering citizens to make conscious decisions
towards a more sustainable life.

The format taken by MSF ranged from large scale annual in-
person conferences and events (especially before the Covid-19
pandemic) to a series of afternoon events, online or hybrid as
the circumstances permit. One such event recently organised
took place on 7th April 2022, focused on the theme “Sustain
Tomorrow Today and Level up for Carbon Neutrality”. The
event unpacked what actions were agreed at COP26 to ensure
that the world reduces its carbon emissions by half by the end
of 2030 and Net Zero by 2050.

These public events are also complemented by regular email
newsletters that provide further insights into various
sustainability related topics. For example, ranging from
explanations of what is climate change, renewable energy,
Sustainable Development Goals, to practical tips for a
sustainable Valentine’s Day or on the benefits of upcycling
ones’ clothes.
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Title: Skill Workshops: Climate change - Natural Disasters, Civil

Protection

Website

Description Since September 2021, the curriculum of all Kindergartens,
Primary and Secondary Schools has been integrated into the
compulsory curriculum of all Kindergartens, Primary and
Secondary Schools, the teaching unit entitled: Skills
Workshops. All workshops are developed under the
framework of the Greek Ministry of Education and Religious
Affairs. The main purpose of the Skills Workshops is to combine
the knowledge field of the curricula with the development of
students' basic skills in order to shape them into free and
responsible citizens. The Skills Workshops include a variety of
topics that teachers can work on, including climate change,
including a focus on natural disasters and civil protection.

There are so far 26 educational modules on climate change
education, targeting all ages of school students, including a
theoretical explanation of each module and with a strong
emphasis on educational activities. The topics covered include,
among others, natural disasters both in a general context and
in combination with climate change, taking action against
environmental pollution, animal care, recycling and waste
reduction activities, and other hands-on activities. All modules
aim to explore the individual and collective potential for
changing habits and practices in the context of adapting to
climate change and trying to mitigate its adverse effects.
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Title: Organization Earth

Website

Description

Organization Earth is a Greek, non-profit, non-governmental
organization founded in 2010 that aims to consolidate the
concept of Sustainable Development, as defined by the 17 UN
Global Goals, by providing experiential non-formal education
for all ages. Its actions propose a new way of interaction
between economy, society and environment, providing a living
example of a sustainable way of thinking and operating for a
sustainable planet.

Organization Earth's Programmes are implemented in many
different locations with emphasis on schools. For their
implementation, Organization Earth has established
partnerships with companies, local authorities, the academic
community, charitable institutions, and numerous civil society
organizations in Greece and abroad.

The actions of Organization Earth evolve along 3 main axes:
Environmental Action & Learning Programmes, Social
Integration Programmes for Vulnerable Social Groups, the
Unemployed, the Disabled, Refugees, Immigrants & the Elderly
and Responsible and Sustainable Entrepreneurship
Programmes.

More specifically, the organization organizes the Educational
Environmental Experiential Programs for Kindergarten,
Primary and Secondary School students, in which the
pedagogical team of Organization Earth applies the principles

of non-formal education and designs experiential workshops
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and pedagogical programs aimed at developing the
environmental awareness and social intelligence of the
participants.

Each programme is based on:

e Scientific Documentation of the collaborating agronomists,
biologists, environmentalists and pedagogues working
with Organization Earth.

e The theory of Multiple Intelligence, which takes a holistic
approach to education, providing the participant with the
opportunity to assimilate the knowledge acquired by
understanding its direct impact on his/her life.

e Experiential Learning which allows knowledge to emerge
spontaneously through the processing of the experiences
of the participants themselves, as acting subjects.
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Title: in action for a better world

Website

Description

In action is a multi-level programme of information, education
and activation of the school community and local communities
on the Global Sustainable Development Goals, which express
the contemporary global challenges for creating a better world
without poverty, hunger and inequalities - a world with decent
work and quality education, without the threat of climate
change, which through the principles of sustainable
development, will take care of the needs not only of the
current generation but also of future generations.

To achieve the vision represented by the UN Sustainable
Development Goals, the participation and concerted effort of
all of us is required! Therefore, all of us together,
organizations, educators, students, families and local
communities need to take action on a personal and collective
level on the issues that concern us in order to create a better
world for us and our children!

Based on the above, a bank of topics and educational activities
is offered to school teachers who can apply them in their
classrooms. All the educational material highlights the role of
the teacher in shaping the Active Citizens of tomorrow, who
will take action for the great change in our planet by 2030. The
aim is for the school to be a living cell of society and to
contribute to informing, awakening and activating students,
families and the local community.
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Title: Arcturos — Environmental Education

Website

Description Since 1995 ARCTUROS has been successfully implementing,
with the approval of the Ministry of Education, Environmental
Education activities in primary and secondary schools. Every
year 100,000 students of primary, secondary and high schools
are trained by the specialized pedagogical team of ARCTUROS,
which implements the programs in the prefectures of Attica
and Thessaloniki as well as in other nearby prefectures. Apart
from the classrooms, the educational programs are also
implemented in ARCTUROS' facilities and in nature.

The Environmental Education includes the following programs:

e Educational programs: These programs are aimed at
children aged 8-15 years old. Through them, students are
informed about the survival prospects of the bear, its
connection with the good functioning of the forest and the
importance of the environment (human and natural) of
areas such as Gramos, Rodopi and the area defined by the
mountains Verno and Varnounta.

e Events in schools: The specially trained pedagogical team
of ARCTUROS visits daily school units in the prefectures of
Thessaloniki and Attica and in nearby areas of these
prefectures. In the schools, presentations on the bear, the
wolf, forests and environmental problems in Greece are
held.
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e Interactive presentations: Through four different modern
interactive presentations with comics, wildlife photos and
animation, children learn about the biological role of the
bear and the wolf as well as about the vegetation and fauna
of the Greek forests and the relationship between forest
and water.

e The ARCTURACIES: Young visitors are invited to be initiated
into the secrets of wildlife and become ARCTURACY. To
achieve this, they will have to complete fun forest
identification guides, discover wild animals and trees
through their tracks and observe the forest in winter with
binoculars. Their reward for this will be the creation of
original crafts.

e Distribution of information material: ARCTUROS travels to
all schools in Greece. As children's love and curiosity for the
big mammals (bear, wolf, etc.) and for our home, the
forest, is great, ARCTUROS sends informative and
educational material to schools that it cannot visit: posters,
brochures, interactive electronic presentations,
educational packages.
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Title: Plastic Free Heroes
Erasmus+ Reference Number: VG-IN-BY-19-30-060140

Website

Description The PLASTIC FREE HEROES project proposes an innovative
experiential learning practice based on the use of plastic as a
conceptual framework to allow students to explore facts and
events, while developing problem-solving and critical thinking
skills applied to real-life situations. The project has been
implemented in Germany, Hungary, Greece, Romania and
Cyprus, while Greece was not only a partner of the project but
also a country that has successfully participated in the pilot
activities of the project.

The project developed two main results:

e The PLASTIC FREE HEROES curriculum that includes
material on plastic waste recycling and reduction. It aims
to inspire the younger generation to a more sustainable
and responsible use of plastics and to encourage them to
take action against plastic waste in school.

e Teachers training resources and online courses, aimed at
teachers, it will improve their skills in innovative teaching
practices such as inquiry-based learning leading to the
development of a range of 21st century skills.
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Eco-Schools is an international program coordinated by the
Foundation for Environmental Education (FEE) implemented in
Portugal by the Blue Flag Association of Europe (ABAE) since
1996. Its objective is to encourage actions, recognize and
reward the work developed by the school in improvement of
its environmental performance, management of the school
environment and community awareness.

Its methodology, inspired by the principles of the local Agenda
21, aims to guarantee the participation of children and young
people in decision-making, promoting responsible citizenship
and contributing to a school and of a more sustainable
community.

The Program also develops a diversified set of initiatives for the
network in the form of projects, challenges and contests to
which registered schools can join, such as: Brigada da Floresta,
Organic gardens in Eco-Schools, Healthy and Sustainable Food,
Depositrao Generation (recycling of electrical and electronic
waste).
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Title: Blue School (Escola Azul)

Website

Description

Blue School is an educational programme of the Portuguese
Ministry of Economy and Maritime Affairs, developed at the
Directorate-General for Maritime Policy. Its main goal is to
improve the level of Ocean Literacy in schools, creating
responsible and active generations that contribute for the
Ocean's sustainability. This programme distinguishes and
guides the schools that work on Ocean Literacy, creating a
community that brings together schools, the sea sector,
municipalities, industry, NGO’s and other entities with an
active role in Ocean Literacy.

Blue School encourages school communities to understand the
Ocean’s influence on us and our influence on the ocean,
engaging them to explore ocean issues through structured and
interdisciplinary strategies that aim for a social impact both
with the participation of different partners and through the
involvement of local communities. The Blue School
programme relies on partnerships with a great variety of
entities connected to the sea, who provide multidisciplinary
marine education actions directed at Blue Schools.

Through transversal, innovative and creative learning, a Blue
School promotes the development of critical thinking and
initiative in students and encourages them to transform their
knowledge into effective attitude changes in their relationship
with the Ocean.

Co-funded by the
Erasmus+ Programme
of the European Union
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The Blue School programme is the main focus of the chapter
"Fostering Ocean-Literate Generations: The Portuguese Blue
School", published in a Springer publication on Ocean Literacy,
in June 2021.
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Title: Young Reporters for the Environment

Website

Description Young Reporters for the Environment (JRA) is an international
program of the Foundation for Environmental Education
implemented in Portugal by ABAE, which aims to contribute to
training in the exercise of an active and participatory
citizenship, emphasizing the aspect of environmental
journalism.

Students and young people research (through interviews,
surveys, etc.) and interpret locally relevant
environmental/sustainability issues as if they were journalists,
reinforcing their knowledge of the environment, foreign
languages and new technologies and communication
techniques. They also develop skills in the areas of citizenship,
individual initiative and teamwork, critical analysis, social
responsibility and leadership.

The schools and young people of the JRA network also have the
opportunity to participate in various challenges, competitions
and activities (such as missions lasting several days), as well as
the opportunity to exchange with young people from other
regions of Portugal and from more than 35 countries in Young
Reporters for the Environment network (yre.global).

Portugal was a pioneer in this project, continuing to be one of
the most active countries in the YRE network.
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Other EU countries

Title: Century Skills in the Context of the UN's Social Development

Goals for Pupils
Erasmus+ Reference Number: 2019-1-DK01-KA201-060200

Website

Countries Denmark, Italy, Latvia, North Macedonia, Cyprus, Portugal

Description The project aims to increase students' skills and competences
in 21st century skills in the context of the UN Sustainable
Development Goals (SDGs). The educational materials
developed focus on enhancing the 21st century skills of
students, which are essential for the success and development
of young people in the 21st century. More specifically, the
project has developed 6 modules, one for each of the selected
SDGs 4, 5, 11, 12, 13 and 14 for students aged 10 to 15 years,
aimed at improving their understanding of current societal
issues, e.g. environment, circular economy, etc. Essentially, the
main objective is for students to learn to look for new
solutions, to collaborate, co-create and think critically both
about how world issues have arisen and how they can
contribute to solving them. In addition, the educational
material includes educational workshops, case competitions,
group discussions, etc. that promote the use and acquisition of
21st century skills, e.g. critical thinking, creativity, problem
solving, business skills and media literacy. The combination of
21st century skills and the UN SDG's provides a perfect
opportunity for students to develop critical thinking, problem
solving, entrepreneurship and digital skills while working with
real issues such as pollution, water contamination, and
equality.
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“green” energy model in School Education
Erasmus+ Reference Number: 2018-1-ES01-KA201-050618

Website

Countries Spain, Greece, Denmark, United Kingdom

Description The project's goal is to spread knowledge, skills, and
competencies about climate change, sustainability, renewable
energy, energy storage systems (with a focus on hydrogen
technologies), and end-use applications of these technologies.
It fosters teacher training and student awareness of these
principles among students aged 14 to 17. It attempts to inspire
concern and enthusiasm (in students) to improve air quality
and minimize climate change, either by pursuing higher
education on these themes (university/vocational training) or
by applying them in their daily life through sustainable
activities. The developed project materials include the Ciro
educational content and the Moodle platform, which focus on
the relevant training of teachers to be able to implement the
innovative educational material of the project, which is a
digital teaching game based on the creation of a sustainable
city and two teaching kits for experimentation, management
and practice with these technologies. In addition, there are
educational materials for organising Ciro competitions where
students, guided by their teachers, test their knowledge. It
consists of three tests and is divided into two stages. 2. In the
face of their initiatives, students will receive interpersonal skills
training (entrepreneurship, leadership, innovation, and
motivation), construct a commercial plan, and justify why their
projects are strategic and should be implemented in their
communities in a discussion.
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Title: Teach, Inspire and Protect
Erasmus+ Reference Number: 2018-1-MT01-KA201-038481

Website

Countries Malta, Slovakia, United Kingdom, Spain

Description The project focused on new methods of integrating
interdisciplinary learning in the countryside and nature for the
benefit of the whole school community and the wider
sustainability agenda. A platform was created for teachers and
parents alike to be inspired and learn about nature using digital
resources, but also to find activities, ideas and the best tools
for experiential learning in the outdoors and nature.

The material available includes:

e modules to learn about nature in a fun way and to help
teachers engage with nature with their students,

e an accredited course with the Institute for Outdoor
Learning through Nature Education, a certified course on
"High Quality Spaces for Outdoor Learning and Play in
Early Childhood,

e activities and resources for parents and early childhood
educators

e avideo series on nature,

e a detailed methodological approach to modern teaching
approaches now being implemented in schools, and

e guidelines for outdoor teacher training.
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Title: Solar Town - Pupils learn why and how to implement solar
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thermal energy!
Erasmus+ Reference Number: 2018-1-AT01-KA201-039309

Website

Countries Austria, Belgium, Greece, Slovenia

Description The general goal of the project was to provide a lecture for
pupils aged 10 to 14 about solar thermal energy, a significant
representative of renewable energy sources with untapped
future potential. It includes high-quality educational material
that combines theoretical background with all practical,
technical, organizational, legal, and economic aspects of
constructing a solar thermal plant - as well as the practical
installation of a solar thermal plant with two 8 m2 panels that
each produce approximately 9,600 kWh of energy per year. It
allows learners to actively engage with renewable energy
sources via a hybrid learning method.

Teachers can guide students toward the learning objectives of
STEM, project management, and stakeholder integration, as
well as developing their craft and increasing their social skills,
as well as their digital experiences by utilizing specialized tools
inside the course. To ensure that the course is suited to the
greatest number of learners, the learning modules that
comprise a comprehensive program can also be used alone
and separately in different circumstances, adjusting to specific
needs.
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Title: BIOPROFILES - Implementation of practical environmental
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education in schools
Erasmus+ Reference Number: 2018-1-AT01-KA201-039309

Website

Countries Slovakia, Spain, United Kingdom, Italy

Description Under the project, an educational programme, teaching
materials, worksheets and suggestions for teachers in practice
were designed and developed, focusing on practical
environmental education with a link to the local environment
and the impact of individual activities on the community, in
order to strengthen their skills and competences and help
them to acquire knowledge about environmental issues and
problems. The main objectives of the project were to support
teachers' professional development in the field of
environment, to support teachers' skills in actively using and
applying environmental issues in their daily teaching, to
provide high quality teaching to adopt a new student-centred
research-based learning method, and to increase
environmental awareness of teachers and students through
monitoring the local environment. The project's results have
the potential to significantly contribute to filling the gap in the
availability of relevant training programs and material for the
acquisition of relevant knowledge and skills in the field of
environmental education, while also meeting the European
priority in the national framework of “Enhancing the profile of
the teaching profession”.
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