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ABSTRACT

Negative impacts of fossil fuels on the environment and the search for energy
alternatives to petroleum spurred many countries to turn to renewable
enerqy resources. At present, these enerqy resources, including wind power,
are preferred around the world because they are both clean and renewable.
Turkey is a country dependent on foreign energy. Although it is not rich in
fossil fuels, Turkey is dependent mainly because such resources are not
favored owing to the nation’s high potential for wind power. Nevertheless,
wind power holds a very low share in the country's energy production. Cost,
technical concerns, public opposition and environmental problems are the
causes of this low share. The objective of the present study is to give details of
the problem of Turkey’s energy foreign dependence and determine the wind
energy potential in Turkey. In the present study, the goal is to describe the
country's potential for clean, local wind power and to propose
recommendations for the policy-makers.

Keywords: Turkey, Energy, Wind Power, Renewable Energy, Energy
Dependence.
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TURKIYE'NIN ENERJIDE DISA BAGIMLILIGI VE
ALTERNATIF ENERJi KAYNAGI OLARAK RUZGAR
ENER]JiSi

0z

Fosil yakitlarin cevre iizerindeki olumsuz etkisi ve petrole alternatif enerji
kaynag araynsi, bircok iilkenin yenilenebilir enerji kaynaklarina yonelmesine
neden olmustur. Giiniimiizde, icinde riizgarm da bulundugu bu enerji
kaynaklari, hem temiz hem de yenilenebilir olmalari nedeniyle Diinya’da
tercih edilmektedir. Tiirkiye, enerjide disa bagimli olan bir iilkedir. Fosil
yakitlar agisindan zengin bir iilke olmamasina ragmen, temel enerji kaynag
olarak bu kaynaklarin tercih edilmesi enerji bagimliligindaki temel nedendir.
Tiirkiye, riizgar enerji potansiyeli yiiksek bir iilkedir. Ancak, riizgarin
iilkedeki enerji diretimindeki payi cok diisiiktiir. Maliyet, teknik kaygilar,
public opposition ve cevresel sorunlar bu diisiikliigiin nedenleridir. Bu
calisma hem Tiirkiye'nin enerjideki disa bagimlilik sorunu ortaya koymay:
hem de riizgar enerjisinin bu sorunun ¢oziimitindeki yerini bulmay:
amaglamaktadir.  Calisma ile; temiz ve yerel olmasi nedeniyle
degerlendirilmesi gereken riizgar enerjisinin, iilke potansiyelinin ortaya
konulmast ve politika yapicilar icin 6neriler sunulmas: hedeflenmistir.

Anahtar Kelimeler: Tirkiye, Enerji, Riizgar Giicti, Yenilenebilir
Enerji, Enerji Bagimlilig.

Jel Kodlarr: Q20, Q42, Q48
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INTRODUCTION

Energy comes from the Greek word “energia” meaning “effective
power.” It is sub-classified into groups such as a mechanical (kinetics
and potential), thermal, chemical, ray, nuclear and fission energy
based on various criteria (Ulutas, 2005). Energy is classified as
renewable and non-renewable based the source’s sustainability
capacity. The cycle of an energy resource is the criterion in this
classification. Resources of a long formation process such as
petroleum, coal and natural gas are called non-renewable; resources
such as sun, wind, water, geothermal, and biomass are called
renewable resources.

Petroleum, natural gas and coal are fossil fuels. Worldwide, these
resources have been used as the main energy resource. The Industrial
Revolution increased the demand for such resources. However, the
petroleum crisis that started in the 1970s gave rise to the search for
resources alternative to petroleum. As a result, the concept of
“renewable energy resources” emerged and these resources have been
given greater importance. These resources, including wind power, are
currently used as energy resources in many countries.

Turkey has great potential for renewable energy resources. High
diversity of geographical formations and climate, as well as the
geological structure of the country, are factors bolstering this
potential. Turkey has poor petroleum and natural gas reserves in
contrast to its potential from the renewable resources. Nevertheless,
energy production in Turkey is heavily based on fossil fuel
production. Still, most of the fossil fuel needs of the country are met
through imports.

Unfortunately, using imported energy resources causes certain
problems in Turkey. Because, energy imports are an major rate in total
imports of Turkey and the most important problems are a current
deficit and energy foreign dependence (Figure 1). In Turkey where the
current deficit is above, 7% of GDP (Terzi, 2014) petroleum and
natural gas imports are shown as the cause (Ozata, 2014). Currently,
27.5% of primary energy demand is met with local production, hence,
a foreign dependence of 72.5% in 2012 is expected to rise to 80% in the
upcoming years (TPAO, 2014).
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Numerous studies have been conducted on energy resources in
Turkey. The majority of these focused on renewable energy
technologies. Some stipulated the potential of Turkey for renewable
energy resources but did not focus on the wind potential. Although
there are some studies on wind potential, technical analyses were
made without considering the existing energy problem. The objective
of the present study is to explain the details of Turkey’s existing
foreign-dependence problem and determine the role of the wind
power as a solution. Another distinctive aspect of the study is the list
of solutions proposed. Determining the economic and social impacts
of using fossil fuels in the country is another objective. For this study,
Turkey’s energy resources have been analysed individually and
aspects have been supported with various data.

Figure 1: Total imports, energy imports and current deficit of Turkey
(billion dollars)
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1. Turkey’s Energy Sources and Foreign Dependence on Energy

In recent years, Turkey has experienced rapid growth®. The energy
demand of the country has accordingly increased with
industrialization, population and urbanization. In Turkey, a country
of 78 million persons, energy use (kg of oil equivalent per capita) is
1,546 and electric power consumption per capita is 2,790 kWh (The
World Bank (WB), 2012). Worldwide, this is one of the highest
consumption rates, and demand grows by 8% annually. Projections

1 Turkey is the 17th largest economy of the World (International Energy
Agency (IEA), 2010)
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show that the energy demand of 45 Bem in 2012 will increase to 81
Bem in 2030 (Rzayeva, 2014).

Oil has been one of the main energy sources in Turkey, accounting for
some 28% of the country’s total primary energy supply (TPES) in
2011. The share of natural gas in the country’s TPES significantly
increased from 5% in 1990 to 32% in 2011. Coal is also a large energy
source in Turkey, whose share in the country’s TPES increased to 30%
in the same year. Renewable energy including hydro energy provided
10% of TPES (International Energy Agency (IEA), 2013)

Total primary energy supply of Turkey 110 million tons of oil
equivalent (Mtoe) the year 2014, and there are 112 Mtoe in 2015 and
2016 to 113.5. This figure is show Turkey’s total primary energy
supply is increasing from year to year (Figure 2).

Figure 2: Total primary energy supply of Turkey

Total primary energy supply
Turkey ( Mtoe)
114 1135
112
110 16886
108 - .
106 -

2012 2013 2014 2015 2016

112

1093 10

Source: The World Bank (WB), 2012.

2.1. Natural Gas

Natural gas is an important energy resource for Turkey. But in
Turkey, the natural gas production has never met the demand. Figure
3 shows the dependent on natural gas imports of the countries that
the member of International Energy Agency (IEA). Most IEA member
countries depend on imports to meet their domestic gas needs. At the
other end of the spectrum, sixteen IEA countries have an import
dependence exceeding 90% with nine of these countries being
essentially 100% dependent on imports to meet domestic gas demand
(International Energy Agency (IEA), 2014a). Turkey is the twelfth
ranks on the list in terms of natural gas import dependence (Figure 3).
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Figure 3: Natural gas import dependence (2012)
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Natural gas production was 212 mcm/y in 1990 and 632 mcm/y in
2012. However, the natural gas demand of the country in 2012 was 71
times higher than the production, a figure expected to be 100 times
higher in 2018. In Turkey, net import volume was 3,256 mcm/y in
1990 and it increased by 13 times to 44,622 mcm/y in 2012. The
foreign-dependency ratio has always been above 90% in Turkey;
however a new record is expected in 2018 with 99% (Table 1).

Table 1: Natural gas key information of Turkey (1990 - 2018)

1990 2000 2005 2010 2011 2012* 2018

Production (mem/y) 212 639 897 682 761 632 595
Demand (mcm/y) 3468 14 835 27375 38127 44 686 45254 59653

Transformation 2585 8845 15157 20708 21570 0 -

Industry 814 2098 33839 7901 9878 0

Residential 49 3218 5747 5888 8779 0

Others 20 674 2632 3630 4459 0
Net imports (mcm/y) 3256 14196 26478 37445 43925 44622 59 059
Import dependency (%) 939 95.7 96.7 98.2 983 98.6 99.0
Natural gas in TPES (%) 5 17 27 30 33 32 -
*2012 data are estimates
** Forecast.

Source: International Energy Agency (IEA), 2014a

This graph of Turkey natural gas production and consumption in
2001-2013 clearly shows Turkey's foreign-dependent position.
Consumption of around 600 bcf/year in 2001 increased to 1600
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bef/year in 2013. Because production has never reached to the level of
100 bcf/year, the net import ratio has increased. The net import ratio
of about 6x in 2001 broke a new record as it rose to about 16x in 2013
(Figure 4).

Figure 4: Turkey natural gas consumption and production 2001 - 2013
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Source: Energy Information Administration (EIA), 2014

Turkey imports natural gas from various countries. Russia leads with
58%, followed by Iran, Algeria, Azerbaijan and Nigeria with 18%, 9%,
7% and 3%, respectively (Figure 5). Because more than half of the
imports are from Russia, Turkey is heavily dependent on one country
for natural gas. This situation also makes the Turkish economy fragile
because a substantial part of the energy is used in industry.

Figure 5: Natural gas imports by source
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Source: International Energy Agency (IEA), 2014a.
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2. Coal

Coal is an another resource used by Turkey as an energy source. The
country produces 31% of its electricity consumed at thermal power
plants fuelled with coal (16% lignite, 1% asphaltite coal, 1% hard coal,
13% imported coal). 18% of the coal used in thermal power plants is
produced locally and 13% of the coal is imported (Karakis, 2014).
Turkey never met its coal demand with local resources in 2001-2012.
The levels of coal production and consumption were almost equal in
2001. However, this ratio increased by 3 times in 2012 as a result of
increased consumption (Figure 6). Increased dependence on imported
coal not only increased the current deficit, it also led energy security
efforts of the country to a dead end (Acar, Kitson, & Bridle, 2015).

Turkey is third among countries planning the most extensive coal
investments in the world (Shearer, Ghio, Myllyvirta, & Nace, 2015)
and these plans involve increasing the capacity of coal power plants to
80 GW by 2020 (Friedman, 2015). Achievement of this plan means
carbon emissions of 340 MtCO, in 2020 and 250 MtCO, in 2030
(Climate Action Tracker (CTA), 2015) in addition to the current level?,
Turkey presented a letter of intention to the UN in September 2015
stating that it plans to reduce its carbon emission to 21% by 2030.3
However, the plans for increasing the share of coal among its energy
resources conflict with the letter of intention. Because lignite is
predominantly in Turkey’s energy production and it is the most
polluting type of coal. Therefore, Turkey's greenhouse gas emission is
expected to increase by 94% by 2030 if all of the planned coal plants
are put into operation (Doukas and Acar, 2015).

In addition to its environmental effects, coal consumption in Turkey
has tremendous effects on human health. A research by HEAL
(HEAL, 2015) showed that pollution caused by coal consumption in
Turkey leads to 2,876 premature deaths, 3,828 new chronic bronchitis
complaints, 4,311 hospital admissions and 637,643 lost working days
each year. 2.9 billion - 3.6 billion Euro is spent annually for the

2 Greenhouse has emission was 459.1 MtCO,, in 2013.

3 This figure does not indicate a reduction over the actual greenhouse gas
emission in 2013, instead, it represents a reduction over 1.175 MtCO, that
is estimated for the year 2030. For detailed information: (UNFCCC, 2015)
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treatment of diseases caused by coal-burning pollution. This situation
shows that using coal for energy production leads to damages more
than benefits when external costs are also taken into account (Acar,
Kitson, & Bridle, 2015).

Figure 6: Turkey coal consumption and production 2001 - 2012

millkon short tons
120

100 net imports

80
60 ~— —
10
20

o
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Source: Energy Information Administration (EIA), 2014.
2.3. Hydropower

Hydropower is an energy resource favored all over the world because
it is a clean, renewable, cheap, and a national resource with low
impacts on the environment (Kaygusuz, 2010). There are two methods
used to generate electricity from hydropower. The most common is
accumulating flowing water in a reservoir by building a dam. The
other method uses a pumped storage plant. Both methods are based
on the principle of generating electricity by turning generators with
hydropower. Contemporary hydro turbines can convert up to 90% of
the existing energy to electric energy. The efficiency of the best fossil
fuel plant is only 50% (Akpinar, Komiircii, & Kankal, 2011).

Sixteen percent of produced energy in Turkey is by hydropower,
making it an important energy resource for the country. There are 25
hydrological basins in Turkey where the amount of water per person
is 1583 m?. Turkey has an overall natural hydropower potential of 430
TWh, which is about 1.1% of the worldwide and 13.75% of the
European potential. However, only about 30% (130 TWh) of the
potential is deemed to be economically feasible (Kick, 2011). In
Turkey, there are 542 hydropower plants with a total installed power
of 25,648 MW. Production in these power plants meets 26.11% of the
nation’s electricity consumption (Enerji Atlasi, 2015).

9

1JS19/2
Aralik/
December
2016



10

1JS19/2
Aralik/
December
2016

Ferhat ARSLAN

The main problem for Turkey generating electricity by hydropower is
the instability of rainfall due to a semi-arid climate prevailing in the
country. Instability of the rainfall reduces the water quantity in dam
basins and the energy output declines. In addition, in recent times,
reactions arose from the public about building dams in areas with
high endemic populations such as the Eastern Black Sea region. This
reaction is based on the claim that dams would have adverse impacts
on the natural life of the region. Both limited water resources and
increased public opposition to the hydropower plants reduce the
potential energy that can be generated from hydropower in the
country.

2.4. Geothermal

Turkey is seventh in the world with geothermal resources, which are
particularly high in number particularly in the west of the country.
More than 227 geothermal resources have been discovered in Turkey.
These geothermal resources consist of 2,000 hot and mineral water
resources at temperatures within the range of 20°C - 287°C (Mertoglu,
Simsek, & Basarir, 2015). Although the country started using
geothermal resources in 1972, only 710 MW of energy have been
produced so far (Ulutas, 2005). Turkey's geothermal energy potential
is estimated to be 60,000 MW (Mertoglu, Simsek, & Basarir, 2015).
Thus, the current production capacity is far below this potential.

2.5. Petroleum

In addition to electricity generation, petroleum is commonly used in
daily life in Turkey. Although it is neighbor to rich petroleum basins,
Turkey's petroleum reserves are poor. Turkey has proven reserves of
approximately 229 million barrels of oil, most of which is in the
Hakkari Basin in the southeast of Turkey (Ulutas, 2005). Turkey's
petroleum production was 72.5 kb/d in 1990 and declined to 44.9
kb/d in 2012. The demand increased 6.5 -fold to 477 kb/d in 1990 and
it reached to 670.5 kb/d as a result of 15-fold increase in 2012. This
figure is expected to increase by 17 fold and become 745.7 kb/d in
2018. Turkey was not able to meet its petroleum demand in any of the
periods in 1990-2018 and the ratio of dependence to petroleum
imports increased to 93.3% in 2012. This ratio is expected to become
94% in 2018 (Table 2).
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Table 2: Petroleum key information of Turkey (1990 - 2018)

1990 2000 2005 2010 2011 2012 2018*

Production (kb/d) 725 52.8 435 483 456 449 434

Demand (kb/d) 4770 662.8 6475 649.8 655.3 6705 7454
Motor gasoline 74.0 836 619 473 449 412
Gas/diesel oil 1537 1848 2163 3001 310.8 3278
Residual fuel oil 119.8 1415 1178 202 187 198
Others 129.6 252.9 2511 2823 2809 2817

Net imports (kb/d) 404.5 610.0 604.0 6015 609.7 6256 7020

Import dependency (%) 84.8 92.0 933 926 930 933 94
Refining capacity (kb/d) ~ 725.0 6909 7143 630.0 630.0 630.0
Qil in TPES™ (%) 44 40 34 29 27 27

* Forecast
** TPES data for 2012 are estimates.

Source: International Energy Agency (IEA), 2014a.

Turkey's petroleum production did not meet the nation’s
consumption in 2001-2013. The net import ratio that was
approximately 6x in 2001 became 8x in 2013 (Figure 7). This situation
indicates that the demand for petroleum is not at a peak point and
will continue to increase. Failure to meet the nation’s consumption
with the nation’s production makes Turkey a foreign-dependent
country in petroleum. Foreign dependence in petroleum that is such
an essential part of daily life makes the country's social and economic
life fragile.

Figure 7: Turkey’s petroleum consumption and production 2001 -
2013
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Source: (Energy Information Administration (EIA), 2014)
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In 2012, fossil fuels in Turkey formed 90% of the nation’s total primary
energy supply, natural gas composing 32%, coal 30% and petroleum
27%. Renewable energy resources composed 10%. At present, the
major renewable resources in Turkey are hydropower (4%) and
biofuels (3%) (International Energy Agency (IEA), 2014b). The
primary energy consumption is growth year by year in Turkey.
Turkey has 1.0% share of World primary energy consumption and its
consumption changed %7 in 2015 over 2014 (Table 3).

Turkey primary energy consumption was 52,9 mtep in 1990 and
120,29 mtep in 2013 and it has increased 127,39%. Turkey’s energy
production don’t provide for its energy demand (Table 4). This is
show that Turkey is depend on other countries for energy.

Table 3: Primary energy comsuption of Turkey by sources (2010 -
2015)

Change 2015
(MllllOI} tonnes oil 2010 2011 2012 2013 2014 2015 2015 share of
equivalent) over World
2014 total
Oil 31.8 31.1 31.6 327 344 388 125% 0.9%
Natural gas 35.1 36.8 373 37.6 402 392 -24% 13%
Coal 314 339 365 31.6 361 344 -47% 09%
Hydroelectricity 11.7 11.8 13.1 134 92 151 64.6% 1.7%
Otherrenewables (Solar, 9 15 17 53 28 38 344% 10%
wind, geotermal etc.)

Source: (BP, 2016)

Table 4: Turkey’s Energy Balance (1990 - 2013)

[ 1990 2013 Change
Tota:el;;lmary Energy Consumption (million 52,9 120,29 +%127,39 1
Total Domestic Production(million tep) 25,6 31,94 1 %24,78 1
Total Energy Import (milllion tep) 30,9 96,29 1 %211,621
Sharvor DomestcProductonnTosl | o 48 | 9266 | |-%44,58 |

Source: (EIGM, 2014)
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As a result, of the petroleum crisis that began in the 1970s, many
countries turned to renewable energy resources. Fossil fuels compose
79%, 48% Dbeing natural gas and 31% coal in Turkey’s electricity
production. The share of renewable resources in the electricity
production of the country is around 21%. The share of wind power in
the electricity production is as low as 3% (Figure 8). These figures
show that the dominance of fossil fuels continues in Turkey.

Figure 8. Turkey’s electricity production portions based on the type of
resources

Wind Geotermal _ others
1% 1%

Source: (Karakis, 2014).

Turkey has a great renewable potantial but this potantial don’t use
sufficiency. Turkey’s renewable energy potantial is 332 GW, installed
capacity is 28.97 GW and unused capacity in %90.63 of overall
capacity. This is an indication that Turkey is not assess the renewable
energy sources (Table 5)
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Table 5: Turkey’s renewable energy potential and usage ration

Hydro

23.66 52 6415
energy
Run-off-the- 14
river hydro
‘Wind energy 45 48 90.63
Solar energy 0.32 A7 99.85
Bioenergy 015 06 75.00
Geothermal
(power) 0.34 2 8300
Tntntpower 28.97 332 20,63

generation
Source: (Richert, 2015)
With about less than 30% rate of meeting its own energy, Turkey is
among the group of countries that can not be self-sufficient in terms of
energy. This is an indication that Turkey is dependent on foreign

countries in respect to energy (Figure 9).

Figure 9: World energy self-sufficieny by country (%)
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Source: (International Energy Agency (IEA), 2013)

2. Wind Energy Potantial in Turkey

Wind energy is the fastest growing energy source in the world and
wind power is one of the most widely used alternative sources of
energy today. It is a clean and renewable source of electricity
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(Ogulata, 2003). Wind power experienced another record year in 2015,
with more than 63 GW added - a 22% increase over the 2014 market -
for a global total of around 433 GW (Figure 10). China led for new
installations, followed distantly by the United States, Germany, Brazil
and India. Others in the top 10 were Canada, Poland, France, the
United Kingdom and Turkey (Figure 11 and Table 6) (REN21, 2016).

Figure 10: Wind power global capacity and annual additions, 2005-
2015
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400 Capacity 370 +63
318
283 -
300 o -
198 .
200 15 132
121 <
94
100 59 74 20 il
0
2005 2006 2007 2008 2009 2010 2011 202 2013 2014 2015

Source: (REN21, 2016)

Figure 11: Wind power capacity and additions, Top 10 Countries,
2015
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Table 6: Wind power global capacity and additions, Top 10 Countries,
2015

TOTAL END-2014 ADDED 2015

GwW

TOTAL END-2015

TOF COUNTRIES BY ADDITIONS

China 7.3/114.6 33/308

United States B5.4 88

Garmany 39.2 6 a5
Brazl (<] 28 87
Indha 25 28 251
Canada a7 15 nz
Poland 38 13 51
France 23 A] 0.4
United Kingdom 126 1 13.6
Turkary a7

Source: (REN21, 2016)
3.1. Policy Making in Turkey for Wind Power

Turkey is a candidate country for EU membership. Accordingly,
Turkey is affected by EU wind power policy. A determining factor in
EU's policies is protection of the environment, which can be aided
renewable energy resources. The EU enacted Directive 77/EC in 2001
guaranteeing to meet 22% of its electricity consumption with
renewable resources and, in the Directive 30/EC, it stated that these
resources will be supported. In addition, Directive 28/EC enacted in
2009 made it compulsory to meet 20% of the energy consumption
with renewable resources (Bayrag, 2011). The EU attaches importance
to wind power in addition to the other renewable resources.
Therefore, a target has been set to increase the number of wind
turbines in the EU to 90,000 by 2030 (Karaca & Erdogdu, 2012). All of
the aforementioned steps reflect the effect of environment in the
energy policies of the EU. Thus, energy policy of Turkey that is a
candidate to become an EU member is affected by the environmental
and energy policies of the EU.

The desire to reduce foreign dependence in energy affected Turkey’s
wind power policy-making process. Turkey meets 48% of its energy
needs from its own resources and imports the rest. However, primary
energy production is expected to become 81 Mtoe and import volume
is expected to become 226 Mtoe by 2020 (Kilig, 2006). Turkey meets
60% of its energy consumption with petroleum and natural gas but is
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foreign-dependent for the rest. In addition, importing a substantial
part of the natural gas from Russia leads the energy security of Turkey
to a dead end (Ulutas, 2005). Policies are being developed concerning
alternative energy resources in the country in an attempt to find a
solution to reduce the dependence.

Increased public awareness of the environment also impacted policy-
making for wind power in Turkey. 81.2% (308.6 million ton) of the
greenhouse gas emissions in Turkey is caused by the energy sector.
Fossil fuels are the cause of 85% of the emissions in the energy sector
(Aydemir, 2015). In Turkey, where the current energy resources lend a
high share to the formation of greenhouse gasses, the situation causes
important environmental and social problems. Public opposition has
increased as a result of the problems encountered, leading the
government to make environment-friendly energy policies.

Turkey enacted laws and developed incentives in parallel with the EU
in order to support other renewable energy resources in addition to
wind power. Electricity Market Law No. 4628, Law No. 5346 on Using
Renewable Energy Resources in Electricity Production, and Energy
Efficiency Law No. 5627 have all been put into force for this purpose.
Some of the incentives provided for wind power are: buying
guarantees, 85% reduction in various fees for the first 10-year period,
charging 1% of the license application fee, and exemption from
various taxes for 8 years. In addition, the law allows allocating state
lands for wind turbines and granting license for installing electric
power plants using renewable energy resources in protected areas
such as national parks. These incentives provided by Turkey have led
to a substantial increase in the amount of electricity generated from
wind power.

3.2. Wind Power Potential and use in Turkey

Theoretically, Turkey is second among European countries in wind
power potential. The gross potential is 400 TWh/year and technical
potential is 120 TWh/year in terrestrial areas of Turkey where the
gross potential is 160 GW and technical potential is 48 GW. Turkey's
economic wind power potential is estimated to be 50 TWh/year and
the installed wind power required to use this potential is 20 GW
(Gengoglu & Cebeci, 2001).
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In Turkey, electricity generation the use of wind power can be studied
in two periods. Law No. 5346 is the deterministic factor in this
classification. Period I is the period between the initial production in
1998 (Cesme-Germiyan) and 2006 when the law was put into force;
Period 1I is the period after the year 2006. In Period 1, (1998-2006),
there was limited interest in wind turbines; only three were installed
in these years (Ozgéren, et al., 2012). Limited incentives and the fact
that wind power was seen as an unprofitable investment kept
investors away. In Period II, there has been increased interest in wind
power from investors. Incentives introduced with Law No. 5346
contributed to this increase. Annual installed power of wind turbines
was 30.9 MW in 2006 and increased to 803.65 MW in 2014 as a result
of incentives (Figure 12).

Figure 12: Annual installed power of wind turbines in Turkey (MW)

L]

Source: Turkish Wind Energy Association (TWEA), 2015

The wind power potential of Turkey is determined by the Ministry of
Energy and Natural Resources (MENR). MENR developed a Wind
Power Potential Atlas (WPPA) of 50 m intervals. The Aegean (Ege)
and Marmara regions have the highest potential, and for cities,
Canakkale, Balikesir, Izmir, Manisa and Hatay offer the highest
potential (Figure 13). Present installed power of active wind turbines
by regions and cities is in keeping with WPPA, that is, the Aegean and
Marmara regions hold the highest rank (Figure 14) and Balikesir,
Izmir and Manisa are the top cities in terms of wind power potential
(Figure 15).
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Figure 13: Distribution of average wind speed in 50 m. of elevation
above ground
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Figure 14: Regions according to installed capacity for operational
wind power plants (MW)
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The local government developed a series of plans within the scope of
#2023 targets” for the 100th anniversary of the republic. The “Turkey
National Renewable Energy Action Plan” was been declared in
December 2014 within the scope of energy targets. The plan calls for
increasing the share of renewable energy resources of total energy
production to 30%. The production capacity of wind power is meant
to be increased to 20 GW. Accordingly the efforts for building the new
wind turbines have been accelerated in Turkey. The Marmara Region
holds the top rank of regions with 513.9 MW wind turbines under
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construction. The Aegean (Ege) Region, second with 466.2 MW, is
followed by the Mediterranean (Akdeniz) and Central Anatolia (ig
Anadolu) Regions (Figure 16). Izmir is the leading city with 247.7 MW
of wind turbines under construction. In addition to Izmir, Aydin and
Mugla, the Aegean Region has the cities with the highest number of
wind turbines under construction (Figure 17). Figures 10 and 11 show
the wind turbines installed in Turkey by taking WPPA into
consideration. This situation proves that Turkey is carrying out plans
for increasing the installed wind power capacity.

Figure 15: Cities according to installed capacity for operational wind
20| power plants (MW)
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Figure 16: Regions according to installed capacity for operational
wind power plants under construction (MW)
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Figure 17: Cities according to installed capacity for operational wind
power plants under construction (MW)

MANISA ;
n

iZMiR
AYDIN
MUGLA
HATAY

EDIRN!
SAKARYA
MERSIN
YALOVA
BURSA
KAYSERI
TEKIRDAG

KAHRAMANMARAS : L,

KIRKLARELI
BALIKESIR
CANAKKALE

ILLER / CITIES

Source: (Turkish Wind Energy Association (TWEA), 2015)
3.3. Wind power development problems in Turkey

Although Turkey has 48 GW energy potential, the installed power
increased only to 4,000 MW in the last 15-years. Obviously, there are
problems in Turkey relating to wind power development. Erdogdu
(Erdogdu, 2009) , specified these wind power problems as follows:

e High costs in wind power production
e Technical concerns
e Public opposition

¢ Environmental impacts
3.3.1. High costs in wind power production

In general, electricity production using wind power is more costly,
namely 4.7 -7.2 cents/kWh, compared to the conventional fuels
(Erdogdu, 2009). Operational costs of a wind power plant in Turkey
are approximately 35.000 €/MW. 54% of these costs relate to service
and maintenance, 17% to TETC system use fees, 11% to land,
servitude and forestation, 6% to operational costs for switchyards, 4%
to general expenses, 4% to staff, 2% to insurance, 1% to occupational
health expenses, and 1% to unforeseeable expenses (Hamamci, 2015).
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All the aforementioned expenses raise concerns about investing in
wind turbines.

Bureaucratic process is the other factor increasing the cost of wind
power plants in Turkey. The wind power investment process in
Turkey comprises five stages:

e Application and competition
e Provisional license

e Licensing

¢ Construction

e Business Administration

Investors in Turkey go through a challenging wind power production
process particularly because of licensing and permit procedures. For
instance, commissioning of a wind power plant takes six years
starting from the date of application (Hayfavi, 2014). Permits from 61
agencies are required to commission a plant (Kocagoz, 2015). This
bureaucratic challenge affects investors negatively and holds them
back from investing in wind turbines.

3.3.2. Technical Concerns

Large-scale wind power plants can lead to various difficulties in
power system operations and planning (Erdogdu, 2009). Intermittent
and unstable, wind power can lead to distorting effects at the
connection points to the grid system. These distorting effects create
restrictive factors for the connection of turbines, particularly at weak
points of the system (Uygun & Eker, 2009). All of the technical
materials used in wind turbines in Turkey are imported. Although
some turbine components are manufactured locally, the production of
such components depends on the foreign turbine companies. Quality
and certification requirements of these foreign companies about the
components create challenges for the local producers (Altuntasoglu,
2011). In addition, infrastructure problems and an insufficient number
of technical staff in Turkey act as barriers. All of the aforementioned
problems either increase the cost or reduce the efficiency of wind
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power plants. Accordingly, investors have concerns about investing in
wind power plants.

3.3.3. Public Opposition

In recent years, there has been public opposition in Turkey to wind
power plants. This opposition is apparent particularly in the country’s
western regions where there is a high potential for wind power. For
instance, opposition continues in an organized manner under the
umbrella of non-profit organizations in Cesme on the Aegean coast
and where opponents believe an increase in the number of wind
turbines will adversely affect tourism. This opposition is often
referred to as the NIMBY (Not In My Back Yard) syndrome, which is
described as “public opposition” against the use of land acquired for
certain investments in close vicinity to settled areas (Palabiyik, Yavas,
& Aydin, 2010) and is seen in many areas where wind power plants
are developed (Erdogdu, 2009). NIMBY refers to intense, sometimes
emotional, and often adamant local opposition to siting proposals that
residents believe will result in adverse impacts (Kraft & Clary, 1991, p.
300). In the risk literature NIMBY is frequently characterized as a
phenomenon that keeps striking over and over again whenever a
community has been chosen to host a hazardous facility or a facility
that will carry some cost to the local residents (Hermansson, 2007, p.
23).

3.3.4. Environmental Problems

Environmental impacts of wind turbines are limited to the immediate
environment, but they are still subject to many debates. Leung and
Young (Leung & Yang, 2012) classified the environmental impacts of
wind power as noise and visual effect, effects on animal and birds,
and climate change.

Noise is the main cause of oppositions to wind turbines. The noise
generated by the turning of turbine blades varies based on size,
technology and wind speed. For instance, the noise generated by a
wind turbine with a hub height of 10 m at wind speed of 8 m/s is
around 40 dbA (Keith, Michaud, & Bly, 2008). Within settled areas the
opposition to wind turbines increases as the distance to the plants
diminishes.

23

1JS19/2
Aralik/
December
2016



24

1JS19/2
Aralik/
December
2016

Ferhat ARSLAN

The visual dimension is another environmental impact of wind
turbines. Modern wind turbines with a hub height of 40 - 130 meters
and a blade length of 20 - 60 meters entail severe visual impact. Some
people see wind turbines as the symbol of clean energy while others
see them as visual pollution (Katsanu, Zafiraki, Kondilli, & Kaldellis,
2011).

Animal lovers are concerned about the impact of wind turbines on
habitats of birds and other animals. It is a known fact that birds are
killed by wind turbines. However, it should not be disregarded that a
higher number of birds are killed as a result of such human activities
as urbanization and the destruction of forests.

4. Conclusion

Turkey is a country with high energy demand due to
industrialization, population and urbanization. Meeting a substantial
part of this high energy demand with fossil fuels makes it a country
dependent on foreign energy imports. Turkey’s energy demand is
expected to increase incrementally in the coming years, and so the
country’s dependence on foreign energy will also increase.
Unfortunately, foreign dependence in energy poses risks for the
energy security and social life of the country.

Turkey has high potential in terms of the renewable energy resources.
The local government desires to increase the share of renewable
resources in the energy production of the country in order to reduce
energy foreign dependence. For this purpose, a series of incentives
have been put into place.

Wind is a favored resource all over the world because it is clean and
renewable. Although Turkey has a technical wind power potential of
48 GW, the potential cannot be completely exploited. Cost, technical
concerns, public opposition, and environmental impacts keep Turkey
from using its wind power potential to its full extent.

Wind power is one of the most important resources that can be used
to meet Turkey’s energy demand and reduce its foreign dependence
on energy. However, it will not be possible to use this resource as
hoped for unless existing problems are solved. For this purpose,
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incentives must be increased to reduce the cost to investors. In
addition, the time spent commissioning wind turbines must be
reduced. The bureaucratic procedures must be shortened and the
relevant authorities must work in coordination.

The limited number of technical staff in the country is another
important problem. The relevant authorities must provide training for
technical persons. In addition, incentives must be increased in order to
encourage local companies to produce the necessary technical
materials.

Finally, public opposition against wind power plants should not be
disregarded. Relevant companies and authorities must act jointly to
address the NIMBY syndrome. Public opposition must be taken into
account particularly in settled areas having both high wind and
tourism potential. The reasons for the opposition must be clearly
determined and the demands of the public must be taken into
consideration.
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OZET

Petrol, dogalgaz ve komiir fosil yakitlar1 olusturur. Bu kaynaklar, Diinya’da
uzun bir stire temel enerji kaynag1 olarak kullanilmustir. Sanayi Inkilab: ise bu
kaynaklara olan talebi daha dar artirmistir. Ancak 1970'lerde baslayan petrol
krizi, ozellikle petrole alternatif kaynak arayisini giindeme getirmistir. Bu
aray1s sonucunda “yenilenebilir enerji kaynaklar1” kavrami ortaya ¢ikmis ve
bu kaynaklara bir yonelim olmustur. Riizgarn de iginde oldugu bu
kaynaklar, giintimiizde bircok tilkede enerji kaynagi olarak kullanilmaktadir.

Turkiye, yenilenebilir enerji kaynaklar1 potansiyeli agisindan zengin bir
tilkedir. Yersekilleri ve iklim ozelliklerinin kisa mesafede degismesinin
yaninda jeoloik yapist bu potansiyeli artiran faktorlerdir. Tiirkiye,
yenilenebilir kaynaklarin aksine petrol ve dogalgaz acisindan fakir bir
tilkedir. Bu duruma ragmen, Tiirkiye'de enerji tiretimide fosil yakitlarmn
agirlig1 vardir. Ulkenin fosil yakit ihtiyact ise ithalat ile kargilanmaktadir.

Enerji tiretiminde ithal kaynaklarm kullanilmas: Tirkiye’de bazi sorunlara
neden olmaktadir. Bu sorunlarin basinda cari acik ve enerjide disa bagimlilik
gelir. 1970'lerde baslayan petrol krizi sonucunda bir¢ok gelismis tilkede
yenilenebilir enerji kaynaklarina bir yonelim olmustur. Tiirkiye’deki enerji
profili ise bu yonelimin tersi bir goriinim sergilemektedir. Tiirkiyenin
kaynak tiirlerine gore enerji tiretiminde % 79 ile fosil yakitlar biiytik bir orana
sahiptir. Bu oranda dogalgazin pay1 % 48, komiiriin ise % 31’dir. Ulkedeki
enerji tiretiminde yenilenebilir kaynaklarin orani % 21 civarindadir. Riizgarin
enerji tiretimindeki pay1 ise % 3 gibi oldukca diistik bir rakamdir Bu durum
enerji ihtiyaci giin gectikce artan Ttirkiye’de fosil yakitlarin agirhiginin devam
ettigini gostermektedir.

Enerjide disa bagimliligin azaltilmak istenmesi, Tiirkiye'de riizgar enerjisine
yonelik politika olusturulmasinda etkili olmustur. Tiikettigi enerjinin biiytik
kismuni ithal kaynaklardan karsilayan Tiirkiye, enerji ihtiyacimin % 48'ini
kendi kaynaklarindan karsilar. Ancak 2020 yilma kadar birincil enerji
tiretiminin 81 Mtoe, ithalatin ise 226 Mtoe olacaga tahmin edilmektedir.
Tiikettigi enerjinin % 60'm1 petrol ve dogalgazdan saglayan Tiirkiye'de
ernerjide bagimliik oldukca yiiksek diizeydedir. Ayrica kullandig:
dogalgazin biiytik kismimin Rusya’dan ithal edilmesi Tiirkiye'yi enerji
giivenligi agisindan da zora sokmaktadir. Bagimliligin azaltilmasinda ¢oziim,
tilkedeki alternatif enerji kaynaklarina yonelik politika gelistirilmesinde
aranmaktadir.

Turkiye, Avrupa’da en biiyiik teorik riizgar enerji potansiyeline sahip ikinci
tilkedir. Karasal alanlarinda 400 TWh/y1l briit ve 120 TWh/yil teknik
potansiyeli olan Tiirkiye’de; briit potansiyel 160 GW, teknik potansiyel ise 48
GW’tir. Tirkiye'nin ekonomik riizgar potansiyelinin 50 TWh/yil ve bunun
degerlendirilmesi igin gereken kurulu riizgar giictiniin ise 20 GW oldugu
hesaplanmustir.
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Tuirkiye’de riizgardan elektrik iretimi iki doneme ayrilabilir. Bu ayrimda
5346 sayili kanun belirleyicidir. ilk tiretimin basladigi 1998 (Cesme -
Germiyan) ile kanununun c¢iktig1 2006’ya kadar olan kisim I. Dénem; 2006
sonrast ise II. Dénem olarak tanimlanabilir. I. Dénemde (1998 - 2006) riizgar
santrallerine ilgi oldukca azdir. Bu donemde sadece ti¢ riizgar santrali
kurulmustur. Tesviklerin yetersizligi ve karl bir yatirim olarak goriilmemesi
bu dénemde girisimcileri riizgar enerjisinden uzak tutmustur. II. Dénemde
ise yatirimcilarin riizgar enerjisine ilgisinde artis vardir. Bu artista 5346 sayili
kanunun getirdigi tesvikler etkili olmustur. 2006’da riizgar enerji santalleri
i¢in yillik kurulum giicti 30,9 MW iken, 2014 yilinda 803,656 MW’a ¢ikmasi bu
tesviklerin sonucudur.

Riizgar, Tiirkiye’'deki enerji ihtiyacini karsilamak ve enerjide disa bagimlilig
azaltmak icin tilkenin sahip oldugu en 6nemli kaynaklardan birisidir. Ancak
riizgar enerjisi ile ilgili var olan sorunlar ¢6ziime kavusturulmadan, bu
kaynak yeterince degerlendirilemeyecektir. Bu amagcla, yatirimcilar igin
onemli bir sorun olan maliyetin azaltilmasi icin tesvikler artirilmalidir. Ayrica,
riizgar tribiinlerinin isletmeye agilmasimun stiresi kisaltilmalidir. Bu
kapsamda, btirokratik stire¢ kisaltilmali ve ilgili kurumlar koordineli
caligmalidar.

Ulkedeki teknik eleman yetersizligi onemli bir sorundur. Teknik eleman
yetirstirilmesi icin ilgili kurumlar tarafindan egitimler verilmelidir. Ayrica,
tribtinler icin gerekli teknik malzemenin yerli firmalar tarafindan yapilmasina
yonelik tegvikler artirilmalidir.

Riizgar santrallerine yonelik halk tepkisi goz ardi edilmemelidir. NIMBY
sendromu kapsaminda degerlendirilen bu tepkilere yonelik, ilgili firmalar ve
kurumlarin ortak c¢alisma yapmas:t zorunludur. Ozellikle hem riizgar
potansiyelinin yiiksek hem de turizm merkezi olan yerlesmelerde, halkin
tepkisi dikkate alinmalidir. Tepkilerin nedeni net olarak ortaya konulmal ve
halkin talepleri de dikkate alinmalidir.

31

1JS19/2
Aralik/
December
2016






	U.U. International Journal of Social Inquiry / U.Ü. Sosyal Bilimler Enstitüsü Dergisi   Cilt / Volume 9 Sayı / Issue 2 2016 ss./pp. 1-31
	TURKEY’S FOREIGN DEPENDENCE ON ENERGY AND WIND POWER AS AN ALTERNATIVE ENERGY RESOURCE
	TÜRKİYE’NİN ENERJİDE DIŞA BAĞIMLILIĞI VE ALTERNATİF ENERJİ KAYNAĞI OLARAK RÜZGAR ENERJİSİ

