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Factors like the economic deprivation that started in the 
countryside in the first half of the eighteenth century 
with the industrial revolution, the growing need for 
manpower in the cities and mechanization in agriculture 
led to increasing migration to the cities. Along with 
the increase in the population, the developments in 
technology have also led to a gradually increasing 
energy requirement. Within this period, fossil fuels 
used to provide energy brought about environmental 
problems such as carbon dioxide emission, greenhouse 
gas effect and damages caused by the unconscious 
use of resources.

1.1. Basic Concepts and Definitions 
In this part of the study, basic definitions and termi-
nology are given with the aim of providing better 
understanding of the environmental effects.

1.1.1. Ecology 
Ecology is the science that studies the interactions of 
organisms with each other and the environment, and 
the organism-mediated transformations of matter, 
energy and information. The term ecology, first used 
by the German biologist and philosopher Ernest Hae-
ckel in 1866, is derived from the compound of ancient 
Greek words oikos “home, immediate vicinity”, and logia
“science”. The science of ecology, in a broad sense, is 

the field of study on the environmental conditions 
of existence and the relations of organisms with the 
outside world (Gültekin, 2009). According to another 
definition, “Ecology is the science that considers human 
as a part of nature and investigates the structure and 
functioning of nature” (Seymen, 1993).

The approaches introduced regarding the science of 
ecology have developed and varied over time. In the 
reductive approach used since the eighteenth century, 
the problem was solved by dividing the problems into 
pieces. Today, the predominant approach is the holistic 
approach. The holistic approach, which is manifested 
with the view that everything in nature is closely as-
sociated and that natural problems cannot be solved 
by dividing into pieces, addresses and tackles the 
ecological problems as a whole. Ecological problems 
starting with the industrial revolution and increasing 
rapidly require a holistic ecological approach that takes 
nature as a body of relationships (Akgül, 2012).

1.1.2. Greenhouse Effect and Global Warming
First of all, “greenhouses” are structures with glass/
plastic walls and ceilings used for agricultural activities. 
Greenhouse spaces stay warm in the winter because 
the sunbeams heat the plants and the air inside while 
the heat is kept in by means of the glass. So, the gre-
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enhouses, that get warmer during the day through 
the hours of sunlight, can stay warm at night.

The carbon dioxide and similar gases that composes 
the atmosphere act just like the glass/plastic ceiling 
of the greenhouse. Sunbeams reflected from the 
atmosphere throughout the daytime heat the earth, 
while the earth cools at night and releases back the 
heat it gained during the day. However, some of this 
heat is kept by the greenhouse gases in the atmosphere 
and this ensures that the world remains at an average 
temperature of 15 Co. Without greenhouse gases, the 
world would be an uninhabitable place covered with 
ice. Thus, greenhouse gases make the world inhabi-
table by preventing world’s heat from escaping into 
space and this heat retention is called the “greenhouse 
effect”. (URL-1) (Figure1.1)

Figure 1.1. Greenhouse effect (URL-2) 

Technically, “greenhouse effect” is the reflection of 
the short wavelength rays coming from the sun back 
onto the earth as long wavelength heat rays by the 
greenhouse gases in the atmosphere such as methane, 
water vapor, and nitrogen oxide together with the 
carbon dioxide. This high incidence of warming sets 
ground for global warming that will lead to climate 
change. The formation of carbon dioxide, which occurs 
in conjunction with the use of fossil fuels, accelerates 
this effect, and adversely affects the future of the world.

Global warming, which occurs due to this effect, is 
defined as increasing of the average world temperature 
in lower atmosphere naturally or by human activity. 4 
primary factors determine the temperature on earth’s 
surface. (Aksay, 2005);

• The amount of sunlight received by the world
• The amount of sunlight reflected by the world
• Retention of heat by the atmosphere 
• Condensation and evaporation of water vapor

The extent of global warming can be read through 
information and documents pertaining to geological 
records, decrease of glacier volume, elevation of the 
seas, increase of water temperature in lakes, current 
measurements, mathematical models, and aerosols.

According to the report of the United Nations Intergo-
vernmental Panel on Climate Change (IPCC) issued on 
8 October 2018, if global warming cannot be stopped 
in the next 20 years at a temperature increase of 1.5 °C 
relative to the average temperature of the pre-industrial 
period, the crisis caused by the global warming will 
enter an irreversible process. The World Meteorological 
Organization remarks that the world experiences the 
hottest years recorded since 1880 (Figure 1.2). Scien-
tists also emphasize that carbon emissions should be 
reduced immediately to protect against the devastating 
effects of climate change.

Figure 1.2. Global temperature increase by years 
(URL-3)

Moreover, even if we stop releasing greenhouse gases 
into the atmosphere, the heat stored in the oceans 
until today will continue to be released for decades, 
which will quite likely generate strong heat waves, 
drought and floods more frequently. Therefore, in 
order to limit the increase in global warming to 1.5 °C, 
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an unprecedented level of urgent measures should be 
taken worldwide (URL-4).

1.1.3. Carbon Footprint
“Carbon footprint” is a term that describes the amount 
of carbon emission that a person or organization causes 
directly or indirectly. Each individual causes a different 
amount of carbon emission depending on where and 
how they live. The carbon footprint of each individual 
varies based on the mode of transportation, the type 
of food consumption, and the type and amount of 
energy use.

Figure 1.3. Carbon footprint (URL-5)

The factors with the biggest share in carbon footprint 
can be sorted as follows:
• Energy consumption: Transportation, industrial 

processes, use of electricity and fossil fuels cause 
high energy consumption.

• Industrialization: Along with the industrialization, 
carbon dioxide emission has increased uncontrol-
lably and very rapidly since the middle of the 20th 
century and it continues to increase.

• Livestock: Mass production of livestock animals 
with increased meat consumption causes excessive 
release of methane gas into the atmosphere.

• Waste matters: There is extremely high amount 
of waste generated in consequence of countless 
processes or activities taking place in the world. This 
damages natural resources and habitats as well.

• Human activities: People’s habits adopted to do 
numerous daily routines efficiently and quickly also 
have a large share in the carbon footprint.

Given below is the carbon footprint created in transpor-
tation as a catchy example. As can be seen in Figure 3, 

private cars not only increase CO2 emissions, but also 
account for a important share in the space required 
per occupant.

Figure 1.4. Carbon footprints of modes of 
transportation (URL-6)

1.1.4. Climate Change
Today, climate is changing in an unprecedented 
way throughout human history, and the pace of 
this change threatens life on Earth. Air temperatu-
res increasing recently, carbon dioxide rate, glacier 
melting, storms, drought, and desertification lay bare 
the reality of climate change (URL-7). If no measures 
are to be taken, future generations will encounter 
severe climatic conditions and issues of access to 
fresh water; and the continuation of life on Earth will 
be compromised. (Figure 1.5)

Figure 1.5. Effects of the climate change (URL-8)
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2015). The climate change’ effects on biodiversity are 
not limited to extinction. Factors such as precipitation 
irregularities, temperature rises, increases in extreme 
weather events, and as a consequence of these, melting 
glaciers and rising sea levels are expected to affect 
biological diversity at all levels, from genetic level to 
ecosystems, even biomes (vast life zones such as tropical 
rainforests, savannas, tundras, etc.). The greater part 
of these effects is considered to be negative (URL-11).

1.2. Solution Approaches Regarding 
Climate Change and Energy Issues
The European Union has formulated common envi-
ronmental policies for the application of the decisions 
and policies developed on a global scale regarding the 
solution of green problems since the 1970s. The United 
Nations Conference on the Human Environment, which 
was held in Stockholm in 1972, paved the way for the EU 
to take action in this field, and in 1973, the 1st Environment 
Action Programme (EAP) prepared by the European 
Commission was accepted by member countries and 
turned into a community declaration. Most recently, 
the 7th Environment Action Programme was adopted 
in 2013, which would guide Europe’s environmental 
policies by 2020 (URL-45). According to this program, 
the future of Europe depends on low-carbon economy, 
increased energy efficiency and the management of 
natural resources (European Commission, 2016: 7). In 
addition, the European Climate Change Program (ECCP) 
has been in force since 2000 to define and develop an 
EU strategy for implementing the Kyoto protocol.

According to the decisions taken in consequence of 
these programmes; an agreement has been reached 
on the goal of reducing greenhouse gases by 20% in 
2020 and at least 40% in 2030, relative to 1990. In order 
to achieve these goals, regional and local governments 
need to make provision and set a moral example. Because 
most of the actions required for reducing CO2 emission, 
energy efficiency and renewable energy sources are 
based on the competency of local governments (Euro-
pean Commission, 2016: 15). Reducing the effects of 
climate change and ensuring harmonization are closely 
related to actions carried out within the framework of 

The Intergovernmental Panel on Climate Change 
states that the main cause of global climate change 
is the increase in greenhouse gas emission observed 
because of human actions (URL-9). The use of all fossil 
fuels, primarily the coal, is the main responsible for the 
increase of the rate of carbon dioxide in the atmosphe-
re. While on a global scale 27% of the primary energy 
demand is provided from coal, 43% of the greenhouse 
gas emissions arising from energy are coal-based. Oil 
follows coil with 36% and natural gas follows with 20%. 
Coal releases 1.7 times CO2 to the atmosphere relative 
to natural gas, per unit of energy produced. 56% of 
human-sourced greenhouse gas emissions comes from 
carbon dioxide originating from fossil fuel use. 17% 
of emissions share belongs to deforestation. (URL-10).

Prevention of deforestation, preventing forest loss and 
reversing the course is one of the main elements of 
all optimistic climate energy scenarios. In case where 
effective actions to stop emissions from land use are 
not taken, the possible success rate of climate resoluti-
ons exceeding 90% may decrease to the level of 35%.

Intensified human activities in the last century have 
also accelerated the biodiversity loss on a global scale. 
These human activities are sorted as land cover/land use 
changes, habitat fragmentation, soil and water pollution, 
air, land degradation and desertification, the proliferation 
of the use of unnatural species (Gitay et al., 2002). The 
five main factors causing biodiversity loss are sorted as 
habitat change, climate change, invasive species, overuse 
and pollution by the Millennium Ecosystem Assessment 
(MEA) (2005). MEA (2005) also explains that factors that 
can be classified under 5 main headings as economic, 
demographic, cultural and religious, socio-political, 
technological and scientific factors indirectly cause loss 
of biological diversity. In addition, MEA states that the 
impact of climate change on biodiversity and ecological 
units is gradually increasing (MEA, 2005).

Based on previous studies, it was determined that 468 
vertebrate species were extinct between 1900-2014 
owing to human activities. The breakdown of them is as 
follows: 69 mammal species, 80 bird species, 24 reptiles, 
146 amphibians, and 158 fish species (Ceballos et al., 
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1.2.2. Green Urban Areas
Land use, which is a part of urban design, manifests 
the circumstances under which cities could function. 
Compact cities with their building density and high 
density of human and business per building provide 
many benefits such as reducing land sealing, ener-
gy demand for cooling and heating, and reducing 
the ecological footprints by diminishing per capita 
transport demand. In addition, compact city models 
help provide more convenient opportunities for 
walking and biking as well as more efficient public 
transport. However, as the prerequisite for a habitable 
city, compact development needs to be balanced with 
adequate green urban areas. As urban areas grow and 
overpopulation increases, municipalities ignore the 
need for green spaces and sacrifice them for industrial 
and commercial growth or for more residential areas. 
Green spaces, recreational areas and quiet streets are 
of great importance for the well-being of city residents. 
Therefore, the protection and development of these 
areas in the urban environment are equally essential 
and necessary (Berrini and Bono, 2010: 17).

1.2.3. Environmental Air Quality
Ozone layer depletion and imbalance in greenhouse 
gases, which are largely caused by urban areas and 
urban activities taking place in these areas, endangers 
both of human health and the entire life on the planet 
(Figure 1.7). Global conventions, such as the Montreal 
Protocol and the Kyoto Protocol has an similar purpose 
to regulate human activities that endanger the he-
alth of the atmosphere. But, extra action is needed. 
Scientists emphasize the need for an 80% decrease in 
greenhouse gas emissions to balance the atmosphere’s 
insulation function and avoid the devastating effects 
of global warming.

local transportation, green urban areas, environmental 
air quality, waste production and management, and 
energy performance indicators.

1.2.1. Green Transportation
Efficient urban transport forms the basis of citizens’ 
quality of life and economic development (European 
Commission, 2011: 14). It also has a strong relationship 
with the parameters of air quality and acoustic envi-
ronment quality, energy performance (fossil energy 
consumption), and climate change (CO2 production).

European Environment Agency (EEA) estimates that urban 
transport is responsible for 25% of CO2 emissions from 
fossil fuels used in vehicles. In this context; redefining 
green areas through methods such as developing and 
implementing new and cleaner technologies (alternative 
fuels, energy efficiency), creating pedestrian zones in 
urban areas, and restricting vehicle-accesses areas, will 
help develop cleaner and greener residential areas. In 
addition, rendering the alternatives generated against 
the use of private vehicles such as public transportation, 
walking and cycling more attractive and safe for everyone 
and enabling citizens to easily switch between modes 
of transportation will contribute to the resolution of 
the traffic problem that leads to numerous economic, 
environmental and social issues (European Commission, 
2016: 20). In line with this, the participation of citizens 
and encouraging them to change their travel behavior 
accordingly is of great importance in ensuring sustai-
nable urban transport and access.

Figure 1.6. Green Transportation (URL-12)
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Figure 1.7. Environmental effects of harmful gases 
arising from the activities in built environments

(URL-13)

Clean air is vital to quality of life and cities play a major 
role in providing programs to maintain the quality 
of the air in the urban environment. Road transport, 
energy and heat generation, and economic activities 
particularly related to and industry and agriculture 
emit various air pollutants. These substances adversely 
affect both ecosystems and cultural heritages as well 
as their direct or indirect effects on human health (O’ 
Toole et al., 2016: 25).

Air quality in many cities in Europe has improved 
significantly compared to previous years, partly due 
to local actions taken in cities (European Commission, 
2016: 32). However, a large percentage of the European 
urban population is exposed to concentrations above 
EU limits or target values. In this context; the European 
Commission adopted the Clean Air Policy Package in 
December 2013, which will last until 2030, that emb-
races new air quality objectives and stricter national 
emission ceilings for six main pollutants (European 
Commission, 2016: 32).

1.2.4. Waste Production and Management
Besides being one of the most serious parameters of 
life and green protection, waste significantly affects 
other parameters including climate change, recovery of 
non-renewable raw materials and protection of water 
and soil production resources (Berrini and Bono, 2010: 
30). Waste can turn into a potential resource through 
reuse, recycling, or recovery. Waste directly discarded 

causes loss of resources and thus economic losses 
(Treanor et al., 2015: 41).

Figure 1.8. “Garbage continents” formed in the 
oceans and sea creatures forced to live in plastic 

(URL-14)

In recent years, huge waste streams arise floating in the 
oceans, as seen in Figure 7. These garbage continents, 
which arise in recent years particularly in the Pacific 
Ocean, consist of waste, 80% of which comes from 
Asia and North America and 20% from ships and oil 
platforms. It is said that there are other garbage islands 
where garbage of the rest of the world is amassed; and 
these wastes, continuously produced and unmanaged, 
are growing day by day and forming the 7th continent.

1.2.5. Energy Performance
TTo attain the principle of clean and renewable ener-
gy, it is necessary to produce the energy required by 
the cities from renewable sources such as wind, sun, 
water (e.g. currents, gravity and tides to produce hyd-
roelectricity) and biomass (ideally from waste sources, 
including crop residues, wood and animal manure), in 
a way that does not have a important negative impact 
on ecosystems and human health in the short/long 
term. Thus, the negative progress of climate change 
can be prevented (Moore et al., 2017: 22-23).

The EU’s energy policy is based on establishing a com-
petitive energy market, protecting the environment on 
the basis of sustainable growth, and ensuring sustai-
nable energy supply security (Turkish Ministry of the 
European Union, 2014: 3). To achieve this, greenhouse 
gas emissions, pollution and fossil fuel dependency 
need to be reduced. According to the Europe 2020 
strategy, it is aimed to decrease CO2 emissions by at 
least 20%. Renewable resources should make up 20% of 
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the energy consumption and energy efficiency should 
improve by 20% (European Commission, 2016: 61).

Meeting energy demand is not the only way to increase 
supply. The primary measure to be taken both econo-
mically and ecologically is to manage the demand. The 
sharpest and most economical way to reduce carbon 
emissions is to take measures that enhance energy effi-
ciency. According to the “Energy Report” published by 
the World Wide Fund for Nature (WWF), it is probable 
to reduce the global energy demand in 2050 by 15 
percent compared to 2005 without any decreasing 
in production projections, and to stream nearly all of 
the global energy demand derived from renewable 
energy sources by 2050 with current Technologies. Yet 
it is unlikely that a single renewable resource will meet 
all demand. Simultaneous development of different 
resources is of key importance.

Considering that 75% of the current housing stock is 
inadequate in terms of energy efficiency, and there is 
94% dependency on petroleum products in transpor-
tation, it can be said that Europe has great potential 
with respect to the improvement of energy efficiency. 
Founding a European Energy Union would provide safe, 
affordable and climate-friendly energy for citizens and 
businesses (European Commission, 2016: 61).

In order to maintain healthy environments in cities and 
other living areas and in the context of reducing gre-
enhouse gas emissions and preventing environmental 
pollution, implementation of the above-mentioned 
actions is of vital importance.
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