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Abstract:

In recent years, the effects of climate change have been a major global environmental issue. Extreme climatic
phenomena are on the rise and anthropogenic actions are being blamed for the changing climate. Awareness of
the environmental impact has reshaped the operation and priorities of the business, investments, and public
sector that is considered the pillar of each country's strategy. In the present paper, the issue of adaptation of
forest ecosystems to climate change and how environmental technologies can contribute positively to it is
studied and the impact on business management. Initially, a historical review is made of the emergence of the
term “climate change” and how it evolved, analyzing the causes of the phenomenon of global climate change.
Then, a review of the international directives and treaties that have been signed worldwide and are committed
to the protection of the natural environment is made. It would be a serious omission not to mention the effects of
climate change on the environment in general, and on forest ecosystems in particular. In addition, the
consequences of the phenomenon in Greece with its special geomorphology and its rich biodiversity are
analyzed. Finally, through the literary analysis of the effects, the need for active participation of sustainable
green technologies for the protection of the environment and climate change is concluded.
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I.  Introduction

In recent decades, the global climate has been strongly influenced by anthropogenic activities and has
caused instability in its evolution. This unstable evolution has become known as the phenomenon of climate
change, which is very complex and concerns many scientific fields, something that makes it difficult to
understand and deal with®. Climate change is the phenomenon caused by the high concentrations of greenhouse
gases in the atmosphere, which is caused by anthropogenic activities?®. These gases are mainly carbon dioxide
as well as methane which create the entrapment of infrared solar radiation in the Earth's atmosphere, resulting in
the phenomenon of global warming and the rise of the average temperature of the Earth*®.

This imbalance of the natural carbon cycle has affected and will continue to affect several sectors, including
global health, the economy, and the balance of forest ecosystems®®.

According to a report of the Intergovernmental Panel on Climate Change for 2014, global gas
concentrations of carbon dioxide, methane, and nitrogen dioxide have risen sharply since 1750°%°. The reason
for the increase in greenhouse gas concentrations is human activities and more specifically intensive agriculture,
the extraction of fossil fuels but also the changes in land use®*".

The environmental footprint is now a guide for developing strategies to reduce energy consumption by
extending climate change. As Environmental Technologies have now dynamically invaded the daily lives of
citizens by facilitating it, they actively participate in the protection of the environment and climate change by
promoting Green Information Technology and Energy Sustainability. When used for the benefit of the natural
environment and contributing to sustainable development we can then talk about environmentally sustainable
environmental technologies®**2.

I1. The causes of climate change and their social implications
As mentioned above, the main cause of climate change is the release of larger amounts of carbon
dioxide and other greenhouse gases like methane, and nitrogen dioxide, larger than what the atmosphere can
accept'**, An even more important cause that leads to the deterioration of climate change is deforestation and
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its conversion into land for other uses®. Deforestation, urbanization, and shifts in vegetation patterns also affect
the climate and cause changes in the balance of carbon dioxide release and absorption'>°. The need for man to
feed led him to deforestation and the creation of arable land and the need to create urban centers reduced the
undisturbed areas, which contributed to the smooth functioning of the carbon cycle'’*®. During the last three
centuries, the undisturbed areas were mainly converted into anthropogenic zones'®.

The process of deforestation releases carbon into the atmosphere, and especially carbon dioxide. In
addition, reducing forest land automatically reduces the ability to absorb carbon dioxide and therefore it remains
unbound in the atmosphere. Finally, deforestation caused by fires, causes oxidation in the soil and this
phenomenon leads to huge consequences®.

I11. International Review and Conventions

The concept of global climate change is not new and for decades has plagued different kinds of
scientists as it concerns all the biotic and abiotic factors that make up the ecosystem of our planet. The
phenomenon of climate change worldwide has preoccupied all governments, leading to numerous international
meetings being held with the main topic of discussion being how to deal with this phenomenon. But is climate
change a phenomenon that has only preoccupied our planet in recent years? The first time the term "climate
change" was officially introduced in the print media was in 1956 with a New York Times article?, and it was
then that terms such as "carbon dioxide" and "global warming" were published in the print media to be
disseminated to the general public.

The theory that carbon dioxide released into the atmosphere may be responsible for climate change on
Earth has long been held. A theory that was abandoned as untested. But a few years later Gilbert Plass
concluded through his research that, variation in carbon dioxide levels is to blame for the planet's changing
climate, but many more measurements are needed to formulate this theory with certainty. Anthropogenic
activities, having increased carbon dioxide emissions into the atmosphere, reinforce the theory that global
warming will be a phenomenon that we will observe for many centuries to come?.

Decades later, after the first printed claims about this theory, Gro Harlem Brundtland, Norway's first
female Prime Minister, raised in the world for the first time her concerns about public health and the impact of
human activity on the environment. In a report entitled "Our Common Future"”, Brundtland for the first time
highlighted the need for climate change to be taken seriously in global strategies and proposed the design of
long-term strategies for sustainable environmental management®. At the same time and for the first time in
history, agreements were signed between states concerning the protection of the environment. The first of these
was the Vienna Convention in 1986 and the Montreal Protocol in 1987, which entered into force in 1989, and
accelerated the reduction of harmful chemicals that created the so-called ozone hole over Antarctica. The
implgmentation of these agreements was fully successful as it managed to achieve the initial objectives by
95%"~".

The signing of the Kyoto Protocol in 1997 is the starting point and makes environmental protection one
of the most important priorities in the world. With the signing of the Kyoto Protocol, the Contracting Parties
undertake to reduce greenhouse gas emissions by 5% for the first implementation period 2008-2012, while the
second implementation period concerned the years 2013-2020%. In 2016, the Paris Agreement which took place
in December 2015 was ratified, in which a joint action plan was agreed to reduce global warming with binding
instructions to publicize the progress of the participants every five years®.

Overall, the Kyoto Protocol and the Paris Agreement have been the tools used to create and implement
global strategic frameworks to protect human beings and natural ecosystems, including flora and fauna from
climate change®” %,

IV. Results & Discussion

The most important consequence of climate change is the universal degradation of the natural
environment, with direct consequences the degradation of urban centers and the reduction of the quality of
human life. A special mention, however, must be made of forest ecosystems, which provide a wide range of
functions to the environment and humans in particular, who are also the ones that have suffered the most from
the phenomenon of climate change.

The main cause of the worsening of the phenomenon of climate change is the burning of fossil fuels,
but also an important factor is deforestation, which binds carbon dioxide and acts as natural balancers of the
atmosphere. This imbalance of the natural carbon cycle has affected and will continue to affect several sectors,
including global health, the economy, and the balance of forest ecosystems.

Deforestation, urbanization, and shifts in vegetation patterns also change the climate and cause changes
in the balance of carbon dioxide release and absorption. The process of deforestation releases carbon into the
atmosphere, and especially carbon dioxide. In addition, reducing the forest land automatically reduces the ability
to absorb carbon dioxide and therefore it remains unbound in the atmosphere. Finally, the deforestation of
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forests through their burning causes oxidation in the soil and this has huge consequences®. As mentioned
earlier, the cause of climate change is the increase in greenhouse gases. In the case of Greece, and as a
consequence of the economic crisis, about 60% of greenhouse gas emissions are generated by the electricity
generation sector.

Greece's natural wealth, its great biodiversity, and its native forests are directly affected by the change
of climatic conditions. The increase of temperature that is already observed in our country causes prolonged
periods of drought and increases the number of fires which have catastrophic consequences for forest
ecosystems affecting their survival but also for humans affecting their health, air quality, and water as well as
degrade the value of the forest as a point of recreation and tourist getaways. Therefore, the consequences of
climate change vary and disrupt a wide range of sectors'®***. Another important area affected by climate
change is forest ecosystems. Greece is occupied of forest ecosystems by 65% in its entire land area, including
forests and meadows. Forest ecosystems have a variety of roles that serve the natural environment in general but
also for humans in particular. They produce an abundance of goods that can be used and traded by humans, such
as biomass, fruits, herbs, intangible services that contribute to the smooth functioning of the ecosystem, such as
gg)il protection, biodiversity and contribute to water purity while providing recreational activities for humans®*

Climate change affects environmental factors which in turn affect the health and productivity of forest

species. In general, the effects of climate change on the forest ecosystems of Greece do not differ compared to
the rest of the world. Overall, it is expected that the degradation of forests will affect the quality of life in urban
centers, which will also be degraded as functional values of the forests will be limited*®.
The biodiversity of Greek forest ecosystems is another sector that is affected and will be affected more in the
future with the intensification of the phenomenon of climate change. The increase of the dry season and the
extremely high temperatures of the summer months have as a consequence the necrosis of the spruce individuals
mainly in the Peloponnese but also the rest of Greece. The invasion of conifers in broadleaved clusters, and
finally, the drying and necrosis of the forest pine mainly take place in the Pieria Mountains. In conclusion, with
the loss of biodiversity and the redistribution of species, we have a simultaneous reduction of the services
provided by forest ecosystems®3%42,

Forest ecosystems and nature in general, have their mechanisms to adapt to the changes caused by
climate change and this has been proven by all the climate change that our planet has undergone. However, the
ever-increasing pressure on forest ecosystems due to changing conditions and the intensification of the
phenomenon does not allow them to adapt smoothly to all the consequences mentioned in previous chapters.
Therefore, man must positively influence this adjustment and make socio-economic and environmental
disturbances less undesirable. And this is now an imperative®*.

The concept of adaptation includes all those actions that need to be implemented in natural and man-
made ecosystems to deal with the effects of a changing climate. The immediate adoption and implementation of
a national adaptation plan are considered necessary to mitigate the effects of climate change. The key value of
creating an anti-climate change strategy should be the sustainable management of natural resources, while in the
long run new varieties should be created that are resilient to future climate change®***°. Society has great
demands on forest ecosystems. They must serve their functional role, produce goods and intangible services,
and this, in combination with the intensification of land-use changes, the degradation of air quality, and
increasing deposition nitrogen has the effect of taking measures to increase the resilience of forests to this
complex of factors’.

Measures to prevent climate change and implement sound management measures, such as crop
interventions to reduce competitiveness, erosion, and floods, will address the adverse effects on forest
ecosystems but also limit the economic benefits man is reaping from the forest-meadow ecosystems®’.
Adaptation to global climate change is an important example of a responsible society that has sufficiently
understood the dangers and effects of climate change. The purpose of social adaptability is to create an adequate
framework and to develop actions to increase the knowledge, skills, and motivation of the groups involved®.

The initial objective of the adaptation is to raise awareness and adopt environmental habits, to
formulate flexible strategies through a holistic approach to the phenomenon of climate change, and the
implementation of these strategies by the parties involved, including governments, NGOs, the private sector,
and NGOs®4"“%,

Given that the effects of climate change are already evident, the adaptation and measures taken in this
direction should also be observed in modern society. The implementation of these strategies is an important step
towards the sustainable management of the planet and gives optimistic messages for the sustainability of forest
ecosystems?®“%4° - According to Spittlehouse & Stewart, tackling and adapting to forest disturbances while
maintaining their genetic diversity and resilience has been set as a high-priority goal worldwide. Through proper
management, the duration and direction of forest adaptation can be affected, but at the same time, society must
be adapted™. It is also worth mentioning the concept of "barriers", which is introduced by Moser & Ekstrom.
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Barriers are obstacles that can be overcome with the coordinated efforts of all affected parties, with more
creative management and a universal change of mindset. Obstacles to the process of adapting to climate change
make adaptation less effective and may require costly changes that lead to missed opportunities but also higher
costs. Such barriers may be laws that have been enacted and make it difficult to implement the adaptation plan
as well as conflicting interests between the parties involved®'.

V. Conclusion

In conclusion, if climate change has been caused by anthropogenic activities, then man must establish
the tools and define the framework and policies that will help reduce the phenomenon. The European Strategic
Energy Technology Plan is a pillar of research and innovation in EU energy and climate policy, contributing to
the structure of European and national research programs and generating significant investment in low carbon
technologies. The European Union is targeting Eco-innovation and green technologies as clean technologies are
the future of the European economy.

To adapt to climate change and deal with its effects, the aim is to improve information, increase the
ability to monitor the relevant parameters, strengthen the resilience of infrastructure, and more effective
protection of the population and ecosystems. The above will be achieved mainly through the modernization of
monitoring institutions, the strengthening of skills, the more effective elaboration of risk management plans and
studies, and the strengthening of protection infrastructures.

The immediate adoption and implementation of a national adaptation plan are considered necessary to
mitigate the effects of climate change. Sustainable management of natural resources should be a key value in
creating an anti-climate change strategy. Society has a great demand on forest ecosystems, they must serve their
functional role, produce goods and intangible services in combination with the intensification of land-use
change, degradation of air quality, and increasing nitrogen deposition has the effect of taking measures to
increase the resilience of forests to this set of factors. Protecting the environment, reducing carbon dioxide, and
protecting against climate change are now entrenched in global priorities. Sustainable management is the core
idea of Agenda 2030 promoting the balanced development of the economy, society, and the environment. An
important tool in this direction is the technology which, with its evolution and progress can lead to new goods
that promote the goals of the 2030 agenda.
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