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Abstract
Electricity generation through solar photovoltaic (PV) technology has been one of the leading renewable
energy generation options in the global arena and in many countries that are working to address increasing
energy demand and high fuel import dependencies. Due to the feed in tariff (FIT) amendment in 2011 and
decreasing costs in global PV sector, the interest in this emerging market is quickly increasing in Turkey. The
aim of this thesis is to explore the prospects for development of the solar PV market in Turkey, considering
residential, commercial and utility scale PV systems with rooftop or ground mounted installations.
The economic situation, the energy profile, regulatory framework for solar energy and the market conditions
in the country were researched. The ultimate purpose was to assess the overall conditions to attract investors,
and estimate the development of the solar PV market growth in Turkey particularly in the next few years.
High irradiation levels, limited domestic energy resources and high interest in license applications suggest a big
potential for solar PV electricity in Turkey. However, the regulatory framework is not yet suitable for a fast
growth of this emerging solar PV market in the country due to lack of political support and experience in
related government functions. Despite the high interest and demand for commercial systems, the solar PV
market in Turkey is expected to grow linearly as a start. This contrast with precedents in leading European
markets, which experienced exponential growth at the beginning. This study shows that there is a need for
performance improvement within the regulative authorities, time for stakeholders to experience the market
and more comprehensive and stable legislation. However, in the long term, solar PV technology is expected to
gain high competitive advantage due to improving financial conditions in the country, increase in electricity
prices (e.g. grid parity has already been reached for residential systems), and cost reductions for PV
components around the world.
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Foreword
Being a person from Turkey, I am hoping to see an increased contribution of renewable energy technologies
both in Turkey and in the world. Also, I am hoping to see the fossil fuel import to my country ceased and
sustainable energy solutions being promoted. Therefore, it has been one of my main interests to grasp the
direction in which Turkey is going in the energy consumption trend, and how likely it is for a reform towards
a more economically and environmentally viable and sustainable profile. Since I am student of Renewable
Energy master program and interested in solar energy in particular, I have been motivated to research and
study the prospects for solar PV technology in Turkey.
Assuming that a possible reader of this report is aware of the popularity of this emerging solar PV market in
Turkey and that it is a matter of interest for many businesses and related parties, the main target group of this
report consists of potential local and foreign investors, companies considering operating in the market, and
academics interested in the development of energy markets in Turkey.
At the end, I am hoping that this report would serve its purpose of analyzing various aspects influencing the
potential growth of solar PV market in Turkey. I thank Nevres Dabil, my supervisor in Goldbeck Solar
GmbH and Prof. Semida Silveira, my examiner at KTH, for their guidance, advices, feedback and
contributions throughout my half year long thesis work.
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Summary
There is currently, as of September 2014, no considerable amount of solar PV systems operating in Turkey
other than a few megawatts of installation. Only after the introduction of specific law on renewable energies in
2005, solar PV technology emerged in the energy market. So far, the prospect of this emerging market has not
been eminent though. There are several obstacles preventing its development despite the existence of driving
factors for the growth of the technology. These preventing and driving factors are related to economic,
financial, and regulatory and market issues.
Turkey has had an average of 5% economic growth during the last three decades. The country has a gross
domestic product (GDP) value ranking in the range of 15-20 in the last years, and 90-100 regarding the
purchasing power per capita. However, in addition to the current account deficit of around 8%, the interest
and inflation rates are around 8% and 9% respectively, thus generating high financing costs for investments.
These rates were even higher in previous years. Recent improvements in the economic conditions alongside
the economic growth in the country, together with an emerging solar PV market have contributed to attract
the attention of investors when the government announced a first round license capacity of 600 MW for
licensed production based on solar energy. Despite high financing costs and rough business environment in
the country, the first round licensing applications received projects totaling 15 times the procured capacity.
Turkey is not a country with high energy generation capacity. Even though the economic growth and followed
by growing energy demand, the country is still dependent on imported natural gas and coal. The energy supply
in the country is dominated by fossil fuels, in similar ways as the world average, and the electricity resources
are mainly natural gas, coal and hydroelectricity. Except for hydroelectricity, the other energy resources
generate significant import costs at levels comparable to the current account deficit. Thus the country is in
search of solutions to increase domestic energy and electricity generation. The resource availability in Turkey
suggests that solar energy has a vast potential. Yet at present, there is neither infrastructure nor a local sector
to support the development of the technology in the country. Hence the technology receives minimum
support from the government to trigger national market while the energy policies focus on increasing
domestic coal and hydropower usage.
In line with prevailing policies, the regulatory framework around Turkish PV market is not receiving the
necessary attention. Although the official system regulating renewable energy sector was initiated ten years
ago, solar PV market has not yet matured. Since the beginning of the new millennium, the whole energy sector
has been in a privatization and reorganization phase. This transition requires revisions of specific legislation
and rearrangement of related government bodies. Being out of the focus group, solar PV market has not
received the attention needed to create the business environment for the technology to emerge and develop.
The regulations have been only improving with amendments but lack a complete integrity. The announced
first round tenders for 600 MW were and are still dramatically delayed. The PV systems were separated in two
segments according to their installed capacity; systems above 1 MW require a license while smaller systems do
not. Even though the unlicensed segment was supposed to have straightforward procedures, it did not work
out that way. Thus, both segments were staggered due to delays in the regulative operations and complex
procedures. The current FIT (feed-in tariff) of 13.3 $cent/kWh and additional domestic component bonus are
ineffective in promoting the technology because of regulative bottlenecks. Hence local production of PV
system components are not developing as expected due to low market demand. As a consequence of these
factors, the growth in the solar PV market is not likely to follow a quick pace of expansion as observed in
other countries of Europe.
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Under these conditions, current development prospects for solar PV technology in Turkey fall short from the
actual potential. The market growth expectations are decreasing with passing time due to lack of continuation
of actions. While the solar PV market is ready for expansion when it comes to existing demand and
technology availability; regulatory actions are not in place. The electricity prices in the market and technology
specific energy generation costs show that solar PV electricity is at grid parity, indicating that PV systems
would automatically spread if a proper regulatory system were in place, which is not the case at the moment.
Hence, the expected growth of solar PV market in the next few years is low compared to its technical
potential.
In contrast to discouraging expectations for the short term, the chances for PV technology are quite high in
Turkey in the long term. Increasing electricity costs in Turkey and energy costs in general, alongside the
decreasing costs of PV system components, suggest that this technology stands as a viable and promising
substitute for fossil fuels, especially for imported natural gas. The current share of natural gas in the country’s
energy mix is related to prevailing government support which has been losing its legitimacy and feasibility.
Therefore, the solar PV technology is expected to gain more competitive advantage in the medium and long
term.
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Thesis Introduction
The energy demand in Turkey has doubled from 2000 to 2010 and is expected to continue increasing at a rate
of approximately 6-7% per year. This rapid increase is due to high economic growth rates in the country
during the last decade. The Turkish government set energy targets for 2023, which is the centennial year of the
republic, and has been taking actions to be able to supply this growing demand. These include increasing coal
and hydropower capacities, adding nuclear energy to the energy mix, decreasing natural gas import and
subsidizing renewables.
In fact, exploration of the renewable energy potential of the country has started a decade ago. In the course of
promoting a self-operating renewable market, feed-in-tariff (FIT) for renewables within a renewable energy
support mechanism was introduced by law in 2005 and subsequent amendments in 2011. Initially, wind energy
market took off and currently, in 2014, the attention of green energy supporters and investors is on solar PV
energy.
Turkey has an advantageous location at the crossroads of Asia and Europe, as well as high solar irradiation.
Turkey has a feed in tariff (FIT) of 13.3 $cent/kWh for PV and the electricity tariff is already at grid parity1
for residential customers. In the coming years solar energy based electricity is expected to be feasible without
any feed-in-tariff (FIT) mechanism due to increasing fossil fuel based energy prices and decreasing PV system
costs. There are also several other incentives for facilities which are entitled with Renewable Energy Source
(RES) Certificate, while systems with power generation capacity up to 1 MW are exempt of licensing
obligation. Turkey is an emerging market for photovoltaic energy, but how the market will develop in the next
years as a result of these support mechanisms, economic and regulative conditions is a matter of interest.
Apart from the 30% target of Renewable Energy Supply in gross final electricity consumption, Turkey aims at
3000 MW of installed electricity power capacity from solar energy by 2023. The intermediate target for solar
power facilities was 600 MW till the end of 2013, as first round projects. However, there have been delays
with licensing and tendering of these projects. So far, the installed solar electricity generation capacity is 15.4
MW (end of August 2014) and the first license tendering took place in May. The first round licensing is aimed
to be completed in 2014 but it appears to be unlikely as three quarters of the year have already passed. Due to
these regulative delays, the first round projects are likely to be tendered in 2015 and this brings concerns on
the expected development of solar PV market in the country.
Considering the present situation, it is very pertinent to investigate the driving forces in this emerging solar
market. The renewable energy sector is relatively new in Turkey and the related policies, offices and utilities
have only experienced a few years of operation with the wind energy market, which emerged during the last
decade. Similarly, the solar market is now emerging and a learning period for stakeholders is naturally
expected. In this context, a market analysis becomes essential to make realistic projections on the
development of the solar PV electricity generation in Turkey and discuss the negative and positive drivers for
the sector.

There is a time when the market for a specific energy technology matures enough that the costs are lower and this
technology or source is competitive in the energy market without subsidies. This phase is called grid parity, which
indicates that levelized cost of energy (LCOE) from that source has decreased below the market prices for grid electricity.
1
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Objective
Parallel to the points introduced above, this thesis aims to make a projection of the expected development of
the solar PV market in Turkey for the next years through an analysis of the economic conditions and
regulatory framework related to solar energy from an investor point of view. Furthermore, the aim of the
analysis also extends to seeking bottlenecks in the content of the regulatory framework and comparing the
economy, solar energy profile and market conditions in Turkey with leading solar markets in the Europe.
Thus, the main question being asked is: “What are the prospects for development in the emerging solar PV
market in Turkey?”
For this purpose, the areas to study and the sub-questions to be answered gather around four main topics;
(1) Economy; the economic condition of the country is an important indicator for investors to enter an
emerging market such as the Turkish solar PV market. The feasibility of the projects depends on total
costs and thus the financial climate plays an important role. The inflation rates, interest rates and the
expected growth of an economy are some of the major indicators about this climate.
(2) Energy; the energy profile of the country and the potential of various energy resources available in that
country indicate how big the need for an alternative energy source is. Fossil fuel and imported energy
dominated supply profiles suggest that new generation methods such as distributed generation,
renewables and independent energy production methods would have competitive chance provided that
grid parity is achieved for that technology.
(3) Regulatory framework; primarily energy policies, also energy targets, showing the direction where the
government is headed are important indicators, as they influence the reliability of the government
support. There are several policies on renewables and also some explicitly on solar energy. These policies
hint what the government intends to do in the energy market and the potential for solar PV market.
Moreover, regarding how things work, the corresponding public offices of the government regulate
applications and there is a significant amount of documentation required for a PV power project to be
realized. Depending on the scope of the project (licensed = above 1 MW or unlicensed = below 1 MW)
and whether it is a rooftop or a ground mounted project, the procedure and the required permissions are
different. Expectedly, each government office involved requires certain conditions to be met. Hence, the
licensing and the approvals needed to progress with a project takes various amounts of time varying with
the situation and the intended location for the project. All these processes require a competent system to
be regulated. According to the quality of this regulative system, a market may efficiently grow or be
staggered. So basically, these two topics, policy and regulative environment, play a significant role on
exploiting the potential of such an emerging market and its development.
(4) Market outlook; project development, consultancies, engineering, procurement and construction (EPC),
operation and maintenance (O&M), security and several other services are involved in solar PV projects.
Also domestic component supply alongside this emerging market is on demand, mostly due to additional
FIT scheme for locally produced component use in projects, which has a key potential of increasing the
profitability. This appeals many local and foreign companies and investors to consider initiating related
businesses in Turkey. At this point, this involvement by local and global companies depends on the
development of the market and therefore, on their expectations on the market growth and stability. Thus,
it is important to combine the implications of all the indicators to be given in this study and analyze the
expected growth of the solar PV market in Turkey for the short term as well as the long term.
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Structure of the report
Furthermore, the following sub-questions are stated to follow a course through these objectives given above
and to accomplish the aim of this thesis project:
Chapter 1: Economy
1. How suitable is the economic situation in the country for solar energy investments?
Chapter 2: Energy
2. What is the situation of solar energy in country's energy profile?
Chapter 3: Regulatory Framework
3. How well are the solar energy related regulations defined and applied?
4. How well are the processes and the responsibilities of the government offices defined and applied?
Chapter 4: PV Market Outlook
5. What are the positive and negative drivers of the market growth?
6. What is the expected growth of the market?
The report is structured in four chapters. In each chapter, one major topic related to the thesis question is
studied and is given as brief as possible while complementary information is included in the Appendices. Not
all the information in the Appendices is referred to in the text but rather key points are mentioned with
section and page numbers.
Basically, the chapters are ordered from general to more specific to the topic and the most accurate answer to
the thesis question is given in the last chapter. However, the previous chapters are vital for overall
understanding of the topic.
Moreover, partial conclusions are made in the end of each chapter in order to serve as checkpoints for
building up concluding ideas around the main topic. Eventually, the last section in the report states the thesis
conclusion and includes discussions on the expected development of solar PV market in Turkey.
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Methodology
(1) Literature survey
Especially for topics 1 and 2, reviewing documents from the corresponding governmental and also global
institutions is necessary. The data bases provided on internet by the World Bank, CIA and IMF are
relevant for understanding Turkish economy and its progress. Also, Turkish institutes like GENSED2,
EPDK3 and TEDAS4 publish official statements and offer informing documents and studies.
In order to reach a solid basis for analysis, the intention is to have more than one source on one topic,
preferably one in Turkish and one in English. Also, since the development of solar industry is reasonably
recent, the data and information is expected to be restricted within a time frame of a few years back.
(2) Contacting government offices and key persons
Sometimes, the regulatory and law texts might be complex to understand in the way they are written and
the words they contain. In such a case, it is useful to contact the related office and ask for an explanation
to clarify the meaning. Also there are various organizations and staff working in this area and they are to
be consulted.
(3) Use of resources and instruments
Documents within the company with which this study has been developed are expected to serve as
examples. Similar work has been done on the topic for different markets, and there is an internal
documentation on the development of solar energy in various countries.
The web search engines are the fastest means to reach information and will be useful to find out the
related organizations to solar energy in Turkey, the laws, subsidies and the interpretation of corresponding
regulations, as well as the work done by other researchers on the topic.
Experience and knowledge of supervisors will provide guidance. University and local supervisor are
experienced people on the solar energy business, how energy policies work and the conditions of markets.
Consulting them would be usefully guiding throughout the progress of this thesis project.
(4) Company and institutional webpages
In order to get an overview of the solar industry, the published projects of companies operating in the
solar business will be reviewed. The global brands working on solar energy business are likely to be
interested in the new emerging market in Turkey and they are either in action already or planning to be
involved. So, the project reviews of such global players will draw an overview about the appeal of the
market.
(5) Method of drawing conclusions
The professional analysis reports on certain topics usually use datasets and are able to define parameters,
compare various subjects and state indices and rankings. However, the scope of this thesis is not that
wide. Yet, to be able to have a clear outline in answering the thesis question, there are sub-conclusions
included at the end of each chapter. Moreover, these are combined in the end of the report at the “Thesis
Conclusions” and “Discussions & Recommendations” sections to pull together the various dimensions
affecting the development of PV markets in Turkey.

Association of Solar Energy Industrialists and Industry
Energy Market Regulatory Authority
4 Turkish Electricity Distribution Company
2
3
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Chapter 1.
1.1.

Economy

Chapter Introduction

In this chapter, the economic condition in Turkey is studied. As investments are about overall profitability and
risk, in order to be able to project the growth of an emerging market it is necessary to analyze the financial
environment of the regarding market and consider possible investor behaviors in this environment.
Accordingly, this chapter includes an economic overview, financial indicators for Turkey, the recent and
expected economic progress and brief information about doing business in the country. Comparison is drawn
with the countries where the leading solar markets in Europe have been observed.

Figure 1: Map of Turkey

The Republic of Turkey is located in Anatolia in Western Asia and East Thrace with a significant geostrategic
importance as the country connects Europe and the Middle East. Ankara being its capital, Turkey is bordered
by eight countries: Bulgaria, Greece, Georgia, Armenia, Iran, Nakhichevan, Iraq and Syria.
The population in Turkey is approximately 75 million (74.9 million in 2012), which makes it the 18th most
populated country in the world. The population rose up to this number from 27.5 million since 1960. The
population growth rate has been almost constant since then, which is approximately 1.3%, putting the country
to the mid ranks in the world. [1]
According to the United Nations Development Programme, the Human Development Index (HDI) of
Turkey was 0.759, with the rank 69th in 2013, while it was 90th in 2012. Table 1 lists the HDI of selected
European countries for comparison.
Table 1: Human Development Index for Selected Countries, [2]

Country

Germany

UK

France

Italy

Spain

Turkey

HDI Rank 2014

6th

14th

20th

26th

27th

69th
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1.2.

Macro-economic Indicators in Turkey

1.2.1.

Economic Overview

The economy in Turkey has been growing after getting over the latest financial crisis in 2009, basically due to
financial policies which aim at economic expansion and privatization.
Turkey is categorized as a developed country by The Central Intelligence Agency (CIA); whereas, the World
Bank (WB) and The Economist describe Turkey as an emerging market economy. The World Bank also
classifies Turkey as an upper-middle income country. Likewise, Turkey is often classified as a newly
industrialized country by economists and political scientists.
The economy in Turkey mainly consists of industry and service sectors while its traditional agriculture sector
contributes to 25% of employment. The state involvement in these sectors decreased after a general
privatization program was applied. And medium size entrepreneurship evolved alongside this change, bringing
dynamism to the economy and expanding the variety in the industry. The automotive, construction, and
electronics industries grew beside the traditional textiles and clothing sectors.
There have been two financial crises in 2001 and 2009. The government applied financial and fiscal reforms as
part of an International Monetary Fund (IMF) program which strengthened the country's economic condition.
These reforms resulted in increased economic growth, averaging 5% annually during that last decade, despite
negative growth in 2009.
In addition to the effects of global and European economy, uncertainty of the economic policies and political
turmoil within Turkey and its neighboring countries cause vulnerability and weaken the confidence of the
investors. Keeping in mind the length of solar PV investments being 20 to 30 years, energy investors look for
stable financial conditions to eliminate the risk of unpredictable differentiation during the investment period.

Gross Domestic Product (GDP)
Turkey had the world's 17th largest nominal GDP in 2012. The related values for the recent years are listed in
Table 2. Even though the country ranked 17th for GDP in 2012, the amount per capita rank was much lower
due to the country’s large population. Thus, GDP per capita value gives a better understanding of the
condition in the country. Even though the purchasing power parity (PPP) adjusted GDP rank was higher,
purchasing power per capita was considerably low; that is again because of the population and relatively high
consumer prices in the country.
Table 2: GDP Indicators for Turkey [3, 4]

data are in 2012 US dollars

GDP (official exchange rate) in billion:
GDP - per capita
GDP (PPP) in trillion:
GDP - per capita (PPP):

World rank
17
65
15
90
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2010
$731.10
$10,135
$1.03
$14,000

2011
$774.80
$10,604
$1.11
$15,000

2012
$789.30
$10,666
$1.14
$15,200

Moreover, Table 3 compares GDP values of Turkey for 2013 with several European countries where the
leading solar markets are. The rankings for Turkey were mentioned in the previous table as well, but here the
focus is to compare the purchasing power of the people in Turkey with the people in other countries where
solar systems are already widely spread.
Table 3: GDP Ranking by Country [1, 5]

In 2013

GDP - nominal

GDP – per capita (PPP)

Source:

World Bank

IMF

World Bank

IMF

Turkey

17

17

59

67

Spain

13

13

32

33

Italy

9

9

27

31

UK

6

6

26

21

France

5

5

24

23

Germany

4

4

17

15

This comparison indicates that when the residential solar systems are considered, the financial capability of the
people in Turkey might not be enough for the initial investment. Residential market mainly focuses on private
house owners who are interested in making a long term investment for reducing their electricity costs at the
expense of a relatively high initial cost. Looking at the GDP per capita (PPP) ranking, Germany has a high
ranking and also high installed solar PV capacity energy usage is a good example for this relation.

Current Account
In addition to the economic growth fluctuations during the last years, another key factor to consider is the
current account deficit in the country. The reason why it is a key factor is not because it is a huge macroeconomic burden on the economy of Turkey, but rather the origin of this deficit being related to the energy
sector.
Graph 1 shows the account deficit over GDP ratio during the last decade in Turkey. Considering the GDP
being roundly 820 billion $ in the end of 2013, the last value listed in the graph, -7.9% for January 2014,
corresponds to 64.8 billion $. This value is referred again in the next chapter under the topic of cost of energy
import in Turkey. The energy import cost was 55.9 billion $ in 2013, which was 86% of the current account
deficit value for that year.
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Account Deficit to GDP Ratio
2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

0.0%
-2.0%
-4.0%
-6.0%

-2.3%
-3.7%

-4.6%
-6.1%

-5.9%

-5.6%

-6.0%

-6.6%

-8.0%

-7.9%

-10.0%

-9.7%

-12.0%
Graph 1: Current Account Deficit to GDP Ratio [6]

Briefly stated, the amount of current account deficit has been fluctuating, not indicating a long term
unsustainable economy but rather putting a pressure on the energy sector as it has been blamed as being the
major cause of it. This fact generates an important advantage for alternative energy solutions. As it is going to
be mentioned again in the following chapters, the options are domestic fossil fuels and renewables. At this
point the debate comes to the topic of political support. Despite renewables being environmentally friendly or
becoming more and more commercially available, fossil fuel based conventional methods are rooted in the
country. Politicians and/or politically influential businessmen are the shareholders in these fields. Hence, fossil
fuel based power plants or trading companies are highly supported by subsidies in order to keep the costs
down. Also the government owned facilities work under similar subsidies enabling them to operate outside
the competition of the free market. Again, for political benefits of keeping the visible cost of energy down,
there has been accumulating stress in the free market and its economic burden on the government. When the
point is reached where the fossil fuels cannot be supported any further, the real costs of energy from various
technologies will be visible and totally changing the odds of competition. At this point, the feasibility of
renewables such as wind and solar PV will be significantly increasing. Decreasing global PV component costs
and high solar irradiation in Turkey suggest a big potential for solar PV in the long term.
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Foreign Investment
Another topic of interest for the Turkish government is to encourage foreign investment. More specifically,
the interest is on increasing foreign direct investment (FDI) rather than foreign institutional investment (FII),
which is more fragile to economic ups and downs. Simultaneous to the economic developments and
shortcomings, the behavior of foreign investors during 2000-2013 can be seen in Graph 2. The highest value
was $22 billion in 2007. Also, Table 4 lists the FDI to GDP ratio for the last five years. Considering the
amount of current account deficit fluctuating between 2% and 10%, FDI at 1-2% is not negligible.
Even though the FDI value has decreased afterwards, the situation compared to other countries has
improved. The stock value of FDI at year-end 2012 in Turkey ranked 28th in the world, see Table 5. Also, the
amount of annual FDI ranking had been improving in 2010 to 2012, from 29th to 24th.
Moreover, the majority of FDI in Turkey came from West Europe during 2007-2012; see Table 6, while the
leading two countries were USA and Germany with the quantity of projects. On the other hand, the share of
Western Europe in FDI declined from 62.5% in 2007 to 46.3% in 2012. The Turkish government has been
focusing on the southeast and has made conscious efforts to strengthen its ties with the Middle East and
North Africa (MENA) region. [7]
Related to topic at hand, Middle East is the origin of fossil fuels while Western Europe is where the renewable
technologies have been vastly developing and the interest in improved relations with MENA regions suggests
a tendency towards keeping the fossil fuel industry intact.

Billions

FDI, net inflows (BoP, current US$)
2000-13
$25

22
20

$20

20
16

$15

13
10

$10
$5

3
1

1

2

9

13

9

3

$0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Graph 2: Foreign Direct Investment Net Inflows, 2000-13 [1]

Table 4: FDI Inflows to GDP Ratio, 2009-13 [8]

year end

2009

2010

2011

2012

2013

FDI / GDP ratio

1.4%

1.2%

2.1%

1.7%

1.6%

Current account / GDP ratio

-2.3%

-6.6%

-9.7%

-6.0%

-7.9%
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Table 5: Global FDI Rank of Turkey [9, 10]

2010

2011

2012

Annual FDI

$9 billion

$16 billion

$13 billion

World rank - Annual

29th

26th

24th

Stock of FDI

-

-

$181 billion

World rank - Stock

-

-

28th

Table 6: FDI by Origin Region [7]

FDI by Origin Region (2007-12 average)
West Europe

55.2%

North America

23.5%

Asia Pacific

13.4%

Central and Eastern Europe

3.3%

Middle East

3.0%

Other

1.6%

With a deeper look into the sectorial mix of FDI, the Ministry of Economy reports that the leading sectors
drawing investment in 2012 from companies which operate with international capital are:




Manufacturing industry with 52.9%,
Electricity, gas and water production and distribution with 24.3%
Transportation, communication and storage activities with 15.5%. [9]

The point of interest here is that the energy applications received one quarter of the investments from
international companies and that the global ranking of FDI received by Turkey is improving.
So, increasing annual FDI, improving rankings and investments suggest that foreign investors have been
getting more interested in Turkey with its growing economy and sovereign rating. The majority of these
investments are from West Europe, from USA and Germany at country level, as mentioned. Due to the
increasing energy demand in Turkey, there will be a growing energy market and these foreign investors are
expected to be interested as the investment opportunities in solar energy markets in Europe has been
diminishing. Currently, USA is busy with domestic solar PV projects since the market is also growing there.
That leaves Western Europe as potential investors, where in Germany, UK, France and Italy the solar markets
have been deteriorating. The sector players from Europe are likely to seek share in the emerging solar PV
market in Turkey and thus their existence should be pressing for regulative improvement alongside the
domestic investors unless the government intends to discourage foreign investment and its potential in
eliminating the current account deficit.
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Other Financial Indicators
Moreover, it is also necessary to state monetary indicators in order to understand the financial aspects of
investments in Turkey. Exchange rates, inflation rates and interest rates given in this section are to draw a
deeper economic overview of the country in relation with foreign and local investments.
The change in the exchange rates of Turkish Lira for the last several years is given in Table 7. It can be seen
that Turkish Lira has been depreciating against Euro and US Dollar.
Table 7: Development of the Exchange Rates for Turkish Lira [11]

Exchange rates:

2008

2009

2010

2011

2012

2013

2014

TL per US dollar

1.3

1.54

1.51

1.68

1.8

1.91

2.19

TL per EURO

1.9

2.16

2

2.34

2.31

2.53

2.97

The condition for exchange rates put foreign investors and global investors at an advantage with the
decreasing value of currency in the country. It simply means that foreign capital values more in Turkey
compared to its origin country from the investor point of view. Thus, exchange rates influence the total
amount of foreign direct investment (FDI) that takes place and the distribution of it among a range of
countries. The consequence of this in solar PV investments is about wages, services and some of locally
produced components which would not depend on imported materials. Usually, solar PV system components
are from global producers, so the effects of exchange rates might be seen in services needed for the projects.
For example, for a global investor, project development, installation works, operation and maintenance, and
security services in Turkey would cost less compared to another location with currency in Euro or Dollar. By
this relative wage or production cost, the currency depreciation increases the rate of return to foreigners
contemplating an investment in the country.
Also related to financing costs of investments, Graph 3 shows the inflation rates and interest rates since 2000,
values are from Turkish Statistical Institute5 and the Central Bank of the Republic of Turkey, respectively.
Due to the financial crisis, the inflation and interest rates were very high in 2000-03. Then it has decreased to
the range of 5-10% after 2008. The current values are 9.54% inflation and 8.25% interest rates in September
2014. [6]
The striking aspect of these values is actually their development throughout the years. In the decade between
1990 and 2000, both inflation rates and interest rates were over 50% with fluctuations and extreme peaks, as
can be seen in the graphs are given in Appendix A. Looking at the period after 2000, one can observe the
smooth decline in these rates, which is a good sign for the Turkish economy.

5

The values are combined with World Bank data for the missing years.
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Graph 3: Development of Inflation and Tax Rates [1, 6, 12]

Additionally, according to monthly updated expectations survey from Central Bank of the Republic Of
Turkey [13], financial targets for June 2015 suggest that the officials are aiming to keep the inflation and
interest rates at the current levels, which are:




Inflation rate:
6.5 - 8%
Interest Rates of Government Debt Securities
o 5 year term:
8.85%, 10 year term:
Exchange rates:
1 US $ = 2.23 TL

9.21%

The inflation rates in a country influence the interest rates, as the similarity can be seen in the graph above.
The interest rates serve as a reference of comparison for investors. An investment would be appealing
according to the additional gain it could bring for the extra effort rather than having the capital in a bank. This
additional gain is indicated with the difference between the interest rates offered by banks and investment rate
of return (IRR). Also, there is the risk factor for investments. The fluctuations in inflation and interest rates
put the financial plan of long term investments under risk. The level of IRR should be compensating this risk.
The financial stability of a market is very important at this point. In countries with stable economies like UK
and Germany, a solar PV investment would be appealing with IRR below 10%; however this rate would not
be convincing enough for financially risky economies such as Turkey. Thus investments with IRRs between
15–20 % are demanded in Turkey. Moreover, global investors have various options for using their capital,
whereas local investors in Turkey are limited, as capital in local currency has less flexibility because it would
value less abroad due to exchange rates. Considering capital costs of investment, which is for over a period of
twenty years in solar PV investments, foreign investors have advantage. On the other hand, the inflation and
interest rates given above increase the capital costs and thus decreases the competitiveness of Turkish market
in global arena (see Table 13 for country comparison). The reason why is that big investments are usually
made with bank financing which is subject to interest rates. Solar PV systems have 25 to 30 years of life span
and have payback time of around 8 to 10 years. This generates financing costs and higher interest rates
increase it. Moreover, the costs due to system components and services required during this long period of
investment are affected by the inflation rates. Accordingly, the overall financing costs are higher in Turkey. So,
besides the comparison of IRR and interest rate for profitability analysis of capital, interest rates are generating
capital costs over time in case the investment is financed by a bank.
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1.2.2.

Recent Economic Progress

There has been a remarkable transformation in the Turkish economy during the last decade. The economic
recession during the period of 2007 – 2012 staggered many countries but the Turkish economy expanded by
9.2% in 2010, and 8.5% in 2011, thus standing out as the fastest growing economy in Europe, and one of the
fastest growing economies in the world.
During the period from 2010 to 2013, credit rating agencies such as Moody’s and Fitch have upgraded the
rating of Turkey after two decades. Moody’s official stated that the nation's "recent and expected future
improvements in key economic and public finance metrics" was the basis for the upgrade.

GDP Growth
As mentioned earlier, the GDP of Turkey was $820 billion for 2013. The progress of GDP during the last
decade is given with the annual growth rates in Graph 4. The economy has been growing significantly except
negative growths of 5.7% and 4.8% in 2001 and 2009, respectively. Although the GDP growth dropped to
2.2% in 2012, the other years have had growth rates between 4-9%.
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Graph 4: GDP and GDP Growth Rates in Turkey [1]
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Growth Projection

Billions

Furthermore, Graph 5 includes the International Monetary Fund (IMF) projection of GDP growth in Turkey
for the coming years as well as the government target. The right side of the graph compares the projected and
targeted GDP growth, and corresponding cumulative values. The projections of IMF for 2014 and 2015,
taken in May 2014, are 2.3% and 3.1%, respectively. However, the country report from IMF which was
published in the end of 2013 suggested more optimistic numbers for the coming years, 3.5% for 2014 and
4.3% for 2015; see Table 8. The economic growth is expected to be around 4.5% for the coming years.
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Graph 5: GDP Growth Projections and Targets, IMF and TR - Ministry of Economy [1]
Table 8: Economic Projections for Turkey, IMF, 2014-18 [4]

2014* 2015*
Projections (%)
Real GDP growth rate
2.3
3.1
Customer Price Index (CPI) inflation
6
6
(% of GDP)
General government gross debt (EU definition)
34.4
33.2
GDP (billions of U.S. dollars)
789.3 864.1

2016

2017

4.4

2018

4.5

4.5

6

6

6

32.6
902.1

32
942.7

31.6
985.1

*updated as 2.3% and 3.1% GDP growth; were 3.5% and 4.3% respectively in the 2013 report

The latest growth of Turkish economy has caught the attention of investors. Even though the mature
industries have already been occupied, the emerging solar PV market opens several windows of opportunity in
this growing economy, as solar PV projects have many areas of work.
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1.2.3.

Doing Business

In addition to the economic indicators and projections given in the previous parts, some facts about doing
business in Turkey are being included in this section. The emerging solar PV market is expecting a foreign
contribution from the foreign players such as manufacturers from Asia and technology and service providers
from Europe. There is a need of technology and sector experience transfer to the country. So this is likely to
generate international partnerships and thus pointing out some functional differences would be useful. Ease of
doing business rankings from World Bank and indices about corruption from Transparency International as
well as the comparison between Turkey and a few other European countries are detailed in the following
tables.
The data in 2013 from World Bank on ease of doing business by country, given in Table 9, compares leading
countries having an active PV market in Europe. Ease of doing business is regarding the regulations in the
given country related to the operations in business. The rankings given are global and the UK stands as 10th,
while Italy and Turkey are closer, suggesting a resemblance. Also, the business extent of disclosure index is
about how disclosed the financial information are of the companies.
Table 9: Ease of Doing Business and Disclosure Index, [1]

2013 Ranking

UK

Germany

France

Spain

Italy

Turkey

Ease of doing business ranking
(1st=most business-friendly regulations)

10th

21st

38th

52nd

65th

69th

Business extent of disclosure index
(0=less disclosure to 10=more disclosure)

10

5

10

5

7

9

Disclosure index measures the extent to which investors are protected through disclosure of ownership and
financial information. The index ranges from 0 to 10, with higher values indicating more disclosure.
Moreover, in Table 10, corruption perception index for the countries is given. Germany and the UK rank
much higher than Turkey and Italy. This index is based on how corrupt a country’s public sector is perceived
to be. These rankings evoke suspicion on operations of the public offices, which are very much involved in
the procedures of licensing of solar power plants in Turkey.
Table 10: Corruption Perceptions Index, 2013 [14]

Corruption Perceptions Index (2013)

Rank: (1-177)

Score: (0-100)

Germany

12th

78

UK

14th

76

France

22nd

71

Spain

40th

59

Turkey

53rd

50

Italy

69th

43

Scores range from 0 (highly corrupt) to 100 (very clean)
The Corruption Perceptions Index ranks countries/territories based on how corrupt a country’s public sector
is perceived to be. It is a composite index, drawing on corruption-related data from expert and business
surveys carried out by a variety of independent and reputable institutions.
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Likewise, the Bribe Payers Index given in Table 11, again, shows that the companies from Germany and the
UK are less likely to engage in bribery when they operate abroad. In contrast, the companies from Italy and
Turkey have a higher likelihood to do so.
Table 11: Bribe Payers Index, 2011 [14]

Bribe Payers Index (2011)

Rank: (1-28)

Score: (0-10)

Germany

4th

8.6

UK

8th

8.3

Spain

11th

8.0

France

11th

8.0

Italy

15th

7.6

Turkey

19th

7.5

Score indicates the likelihood of firms from these countries to bribe when operating
abroad (higher score indicates the likelihood of engaging in bribery)
The Bribe Payers Index ranks the world’s wealthiest and most economically influential
countries according to the likelihood of their firms to bribe abroad.
In addition, according to a public opinion survey, Table 12 lists the percentages of people who reported
paying a bribe in 2010 in the stated countries.
Table 12: Public Opinion Survey about Bribery, 2010 [14]

Reported paying a bribe in 2010:
Turkey

33%

Italy

13%

France

7%

Spain

5%

Germany

2%

UK

1%

Based on a public opinion survey on views and experiences of corruption.
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1.3.

Country Comparison, Economy

After stating information on several aspects of Turkish economy, some indicative values for other countries
are given in this section. In order to locate the place of Turkey in the global economic arena, Table 13
contains GDP, GDP (YoY: year over year) growth, interest rate, inflation rate, current account and
population of Turkey and selected countries. The values in the table are either from the end of 2013 or the
first quarter or the first half of 2014.
Table 13: Financial Indicators, Country Comparison [6]

Country
(2013-14)

GDP
Billion $

GDP YoY

Interest
rate

Inflation
rate

Current
Account

Population
in million

Euro Area

12750

0.90%

0.15%

0.50%

2.40%

332.88

Germany

3635

2.50%

0.15%

1.04%

7.50%

81.84

France

2735

0.70%

0.15%

0.50%

-1.30%

65.28

UK

2522

3.00%

0.50%

1.90%

-4.40%

63.26

Italy

2071

-0.50%

0.15%

0.28%

1.00%

59.39

Spain

1358

0.50%

0.15%

0.09%

0.80%

46.20

Turkey

820

4.30%

8.25%

9.54%

-7.90%

75.62

The financial comparison of the countries shows clearly that there is a big difference between the European
countries and Turkey regarding the interest rate and inflation. This means that financing costs of the projects
in the solar markets in those countries has been and are much lower that the financing costs expected in
Turkey. Except the economic growth in Turkey, all the other financial indicators suggest disadvantages for the
development of the solar PV market in Turkey.
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UK
Population
GDP
GDP YoY
Interest Rate
Inflation Rate
Current Account

63 million
2522 billion $
3%
0.5%
1.9%
-4.4%

FRANCE
Population
GDP
GDP YoY
Interest Rate
Inflation Rate
Current Account

SPAIN
Population
GDP
GDP YoY
Interest Rate
Inflation Rate
Current Account

65 million
2735 billion $
0.7%
0.15%
0.5%
-1.3%

GERMANY
Population
GDP
GDP YoY
Interest Rate
Inflation Rate
Current Account

82 million
3635 billion $
2.5%
0.15%
1%
7.5%

ITALY
Population
GDP
GDP YoY
Interest Rate
Inflation Rate
Current Account

60 million
2071 billion $
-0.5%
0.15%
0.28%
-1.7%

TURKEY
Population
GDP
GDP YoY
Interst Rate
Inflation Rate
Current Account

46 million
1358 billion $
0.5%
0.15%
0.1%
0.8%

75 million
820 billion $
4.3%
8.25%
9.16%
-7.9%

Figure 2: Country Comparison, Economic Indicators

Moreover, Figure 2 enables a comparison between Turkey and the UK, Germany, France, Italy and Spain.
These countries are selected for comparison due to their interest in solar energy. Among these European
countries, Turkey has a much lower GDP, higher interest rate, much higher inflation rate and higher current
account deficit. However, GDP growth of Turkey is higher than the other countries stated. As it is an
important market for several goods and services, Turkey is a potential solar PV market as well.
Considering the fact that the solar PV market is contracting in Europe, an emerging market close by such as
Turkey becomes interesting to both suppliers and the contractors who have been active in Europe. The
Turkish market emerges as an alternative for the companies offering such services because it is not far located
and similarly for suppliers from Asia who transport or ship their goods over Turkey or nearby. However,
according to the financial indicators, the conditions in this emerging market and European solar markets are
not same. Despite the growth rate in Turkey, high inflation and interest rates are negative contributors to
project balance sheets. On the other hand, comparing current account deficit and FDI suggests that foreign
investments are important for Turkey. Emerging solar PV market is an opportunity to capture this foreign
investment potential.
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1.4.

1st Chapter Conclusion

This chapter has provided an overview of the economic indicators in Turkey which may influence the
development of solar PV markets. The GPD growth in the last years and increasing FDI ranking are positive
indicators as they suggest that the pie is growing and thus the shares of the players in various markets are also
growing, including also foreign investors. On the other hand, high inflation and interest rates combined with
weakening currency and not so strong current account stand as negative indicators. The exchange rates might
serve as an advantage for foreign investors but increase the costs for local investors as PV components are
mostly imported.
Additionally, the stability of an economy is an important argument as solar PV investments being 20 to 30
years. Financial fluctuations during this investment period might dramatically reduce the profitability of a
project. At this point, political turmoil within Turkey and in neighboring countries cause vulnerability and
weaken the confidence of the investors.
There are a few categories of solar PV systems; residential systems, commercial systems and utility scale
systems. The first systems being subsidized and being pioneers to the solar PV sector in the world were
residential PV installations in Germany. The residential systems have higher unit prices as they are smaller.
Apart from the support mechanisms, having a look at the GDP per capita in Germany and other selected
countries show that such individual initiatives are less likely to occur in crowds in Turkey due to lower GDP
per capita value. Commercial and utility scale systems depend on other parameters as the financing of these
systems have different methods. These systems have other driving forces and dependencies, which will be
studied further on.
Another aspect of the potential for solar PV market is related to current account deficit. As the energy profile
in Turkey is studied in the next chapter, the correlation is that the cost of energy import in Turkey
corresponds to three quarters of the current account deficit. Even though the current account deficit at this
level does not mean that the economy is bad, this correlation puts a pressure on the energy sector from the
economic point of view. The dependency on fuel import is not sustainable and that is because of the rooted
fossil fuel based centralized energy generation system. Although the current situation in Turkey dampens its
competitiveness as there are high subsidies for fossil fuels, the advancing solar PV technology rises as a
competitive alternative in the world.
Moreover with financial indicators, the main FDI comes from West Europe and the solar PV investors who
have been active in Europe and are looking for new markets as the fast initial growth of leading solar markets
in Europe ends. As FDI in Turkey is not insignificant, the existence of solar PV investors waiting for
opportunities generates a pressure for improvement in the dynamics of this emerging market.
The depreciating local currency in Turkey creates relatively lower wages, service costs and local components
for investors working with Euro and Dollar; however, these constitute a small share of the investment for a
solar PV project.
On the other hand, inflation rate and its effects on interest rate have more impact on project finance. For an
investor operating his capital, interest rate serves as a comparison reference for the profitability and rate of
return of a project. In this case, a project needs to have a much higher return rate to compete with high
interest rates. Likewise, utility scale PV projects usually involve bank financing which creates capital costs due
to interest rate and high interest rate means high capital cost. Especially considering current interest rate being
8.25%, the capital cost for a period of ten years would be even higher than the loan itself.
Nevertheless, the growing economy in Turkey, neighboring Europe, is a window of opportunity for European
solar PV investors who have experienced some slowdown in their traditional markets.
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Chapter 2.
2.1.

Energy

Chapter Introduction

This chapter focuses on the properties of energy use, share of electricity generation technologies and the solar
energy in the country. The purpose of studying these topics is to realize the suitability of solar PV technology
in electricity generation mix and to find out the supporting and disrupting elements about its development in
Turkey.

Figure 3: Turkey on the World Map

Every country has a different profile on energy production and consumption. Fuel reserves, hydro, solar and
wind energy potentials vary a lot from land to land. So, before being able to predict solar PV development in
Turkey, it is necessary to state these aspects of energy sector in the country.
For a better understanding, as they are also explained throughout the text, the definitions of terms related to
the energy use are as follows:






Energy production is the amount of energy produced in the country
Energy consumption is the energy consumed in the country
Energy supply is the amount of energy supplied to the country, either produced or imported
Primary energy is the energy form as it is directly obtained in nature
Secondary energy is the energy form which is converted from a source, e.g. electricity
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2.2.

Energy Profile in Turkey

2.2.1.

Overview

Turkey is a developing country with one of the fastest growing economies in the world. Alongside the
economic growth, energy demand in Turkey has been increasing with an average rate of 5.3% according to
values between 1981 and 2011. However, the condition of the energy sector is not that bright taking into
account that this increasing energy demand is pretty much dependent on external sources. One significant
indicator of this is that Turkey had the most expensive gasoline in the world for a period of time during the
last two years; see Graph 6. The world average price for a liter of unleaded gas has been between $1.5 and $1.6
during the last two years, while it was around $0.9 in USA and as high as $2.8 in Turkey. Considering the
relatively low purchasing power and the GDP per capita of the people in the country, the reflection of these
prices is stronger. Currently, in May 2014, Turkey has the 5th most expensive gasoline price in the world.

Graph 6: Gasoline Prices by Country [15]

This is only one indicator related to energy sector in Turkey. The main energy sources are still fossil fuels in
the world and the picture is not very different in Turkey. Growing energy demand and high energy import
share in the country force authorities to search for additional resources or capacity improvements. Together
with the conventional methods, the alternative energy generation technologies also get attention at this point.
Since the alternative energy technologies are more dependent on global scale advancements and that the
energy generation trends around the world are influential on energy policies of a country as well, it is of
importance to look at the energy sector in Turkey also from the global frame.
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Looking at the energy usage volumes on the global scale, Graph 7 shows the energy production of several
countries for 2010 when Turkey was 46th with 34 Million tons of oil equivalent (Mtoe) of energy production
during that year. Since the topic at hand is related to electricity, the values are better being stated with the unit
of Watt-hour. So with a simple unit conversion, the energy production of Turkey in 2010 is calculated to be
around 395 TWh:
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Graph 7: Energy Production by Country, 2010 [16]

This comparison between energy production of countries shows the scale of energy production is rather small
in Turkey as it is the 18th most populated country.
Turkey is at a different condition when it comes to annual energy consumption. Graph 8 shows energy
consumption values of several countries for 2010 and Turkey ranked 22nd with 113 Mtoe of energy
consumption. The country’s energy consumption was approximately 3.5 times of its energy production.
Again, the consumption in electrical energy unit was 1314 TWh:
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Graph 8: Energy Consumption by Country, 2010 [16]

Moreover, alongside the economic growth, both the energy production and consumption volumes of Turkey
have been increasing at a quick pace. Turkey's energy demand growth has been among the fastest in the
world, although the recent economic downturns dampened it somewhat. Turkey’s average annual total
primary energy demand growth in 1981-2011 is 5.3%, being 9.6% for 2011. Meanwhile, the growth level has
been 2.4% for the world in the same period. Graph 9 shows this evolution of energy production and
consumption increase. It is possible to see that the gap between the domestic supply and demand is growing
dramatically.
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Graph 9: Total Primary Energy, 1980-2011 [16]
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Energy Usage Indicators, Country Comparison
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Graph 10: Energy Usage Related Indicators 1, 2011 [17]
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Graph 11: Energy Usage Related Indicators 2, 2011 [17]
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0.8

1

Besides the energy supply volumes, some other indicators are useful to understand the nature of the energy
usage of a country. Taking into account the CO2 emission, electricity consumption, Total Primary Energy
Supply (TPES) amounts and population, Graph 10 and Graph 11 compare indicators of several countries and
the world average for 2011.
Considering the TPES per capita, Turkey ranks the last among the given countries while United States is far
ahead the world average followed by Sweden and Germany; meaning that the people consume more energy in
the latter. This could be partly explained by heating needs and also with the way of living. Similarly, almost the
same alignment appears at the electricity consumption per capita, except this time Sweden being ahead of
United States. Turkey again has the least electricity consumption per capita.
For CO2, Turkey‘s emission per capita values is less than the other countries while United States has a way
bigger value followed by Germany. The ranking changes for CO2/TPES due to the TPES per capita values;
meaning that even though people in some countries consume more energy, the CO2 emission per person in
that country maybe similar to other countries due to the use of fuels with less carbon emission ratios. For
example, Sweden is an exception as a result of the use of renewable energy.
Furthermore, the TPES and CO2 emission values for the GDP-PPP of the corresponding country indicate the
relative pricing of energy there and the cleanness of the energy types used. In this sense, Turkey and the other
countries are better than world average except China.
The information given above shows that domestic energy production in Turkey is low and not sufficient for
demand. The increasing demand is dependent on imported fuels and this is naturally reflected in energy prices,
particularly in oil prices as well as electricity prices, see Graph 19. On the other hand, Turkey has low
electricity/energy per capita use. The country has a large population and is a developing country. Both
economy and energy demand are growing. The urbanization results in a shift of life style and thus energy
consumption; yet average energy and electricity consumption in Turkey is lower than world average. The same
can be said for carbon emission as well. The composition of fuels are not significantly different among the
countries around the world, thus the emission over energy supply ratio value is close to each other for several
countries. However, the energy consumption and the emission levels are very different for several countries
due to population and life style differences. Some developed countries have high consumption even though
the population is not as high; see Graph 10 and Graph 11. Compared to developed countries and world
average, Turkey is below the world average considering carbon emission and energy supply for GDP. This
indicates that people are consuming relatively low amount of energy for their purchasing power and emitting
carbon lower than world average. At this point, the general trend of “clean energy need” and urgency for
lowering emission is not as significant for Turkey unlike some other bigger countries, because hydroelectricity
contribution is high in Turkey and compensates fossil fuels. This reduces the competitive advantage of
renewable alternative energy technologies such as solar PV electricity generation. On the other hand, growing
energy demand is relying on imported fuel, and alternative resources such as solar PV gains advantage as it is a
domestic and sustainable method for electricity supply.
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2.2.2.

Energy Consumption

The energy production and consumption in Turkey and comparisons with other countries are given above.
Data for all countries was available latest for 2010. According to it:



domestic production was 34 Mtoe (395 TWh) and
consumption was 113 Mtoe (1314 TWh) in 2010.

The values given in Graph 9 also include 2011 numbers, which are:



35 Mtoe (407 TWh) of production and
124 Mtoe (1442 TWh) of consumption.

The gap between domestic production and consumption was significant and is still being supplied by
imported fuels. Renewable energy sources, including hydropower, only constituted 10% of total primary
energy supply in 2011 while the rest, 90%, was fossil fuels, see Graph 31.
More details are given in Appendix B on energy production, supply, energy import and primary to secondary
energy transformation in Turkey as well as information on resource types in particular.
The flow of energy in a country basically starts with production. Then, the domestic production and
imports/exports build up the Total Primary Energy Supply (TPES). After the primary energy sources are
transferred into secondary energy; such as electricity production in coal and natural gas fired power plants, the
mix of Total Final Consumption (TFC) can be seen by source type. The energy transformation is an
important step in the energy flow of a country. In Turkey, 40% of the energy contained in primary energy
resources is lost due to low efficiencies of power plants, see Graph 38.
The remaining energy is consumed in the country and Graph 12 shows the Total Final Consumption mix of
Turkey for 2011. The major sources which were consumed are oil products, natural gas, electricity and
coal/peat.

Total Final Consumption
Geothermal/
solar/wind
2%

Heat
2%

Biofuels & waste
4%

Coal/peat
16%

Oil Products
35%

Electricity
19%
Natural Gas
22%

Graph 12: Total Final Consumption, 2011 [17]
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Cost of Energy Import
As Turkey imports roundly 75% of its energy supply, this amount of foreign fuel purchase generates an
important cost. The cost of energy import in 2013 was 55.9 billion $. The value of Turkey’s total import was
251 billion $ for the same year and this means that energy import constituted to 22% of Turkey’s total import
cost.

The GDP of Turkey for 2013 was 820 billion $ and the current account deficit for that year being 7.9%, the
amount of deficit was almost 65 billion dollars:

The calculation shows that the cost of energy import, being 55.9 billion $, was 86% of the account deficit for
that year.
It is explained and shown in Appendix B that more than half of energy production is in coal in Turkey. The
rest of the demand is supplied by imported fuel as mentioned earlier, which is mainly natural gas and oil. Over
90% of natural gas used in Turkey is imported and contributes to electricity production with a large share, see
Graph 46 below. At energy production level, the increasing fuel import costs forces authorities to seek
domestic resources and the available coal reserves (see Table 14 and Appendix B) drive increasing investments
on increasing coal production capacity. However, the price competitiveness of coal, similar to natural gas
which mentioned earlier, is due to subsidies and low quality of working conditions. This year, in 2014, another
major mine accident happened in one of the main coal production facilities in Turkey with over 300 casualties.
The accident which was due to lack preventions attracted some criticism and protests but did not lead to
constructive results yet. Lowering costs by ignoring health and safety procedures and having government
support is not a sustainable system for both coal and natural gas, in general for fossil fuels. The society is not
well informed about the details involved in energy they get; however, tragic events such as mine accidents
draw attention and hopefully invokes consciousness. In the long run, the competitiveness of fossil fuels in
Turkey is not sustainable as they are mainly imported and this suggests that alternative methods such as solar
PV are advantageous with it decreasing costs around the world.
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2.2.3.

Electricity Consumption

A more specific part of energy consumption related to solar PV technology is electricity consumption. By the
end of August 2014, the installed power capacity in Turkey is 68.235 GW. The capacity is mainly consisting of
hydropower plans, natural gas power plants and coal power plants, while the only visible renewable
contribution is from wind, see Graph 13. Half of these power plants belong to private entities while 32% are
public, see Table 23.

Insatalled capacity (MW), August 2014
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0.02%
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Electricity Energy Production Mix,
2013
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Natural
gas
44%
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25%

Graph 13: Installed Electricity Generation Capacity by Energy Type in Turkey (by 31 August 2014) [18]

The gross electricity consumption in Turkey was 242.4 TWh in 2012 and 245.4 TWh in 2013. A small amount
of this electricity was imported and mainly the electricity production in 2012 was 239.3 TWh and in 2013 it
was 239.5 TWh. The increase in the consumption is quite important as the steep incline is visible in Graph 45.
By 2020, the consumption is expected to rise to the range of 360-390 TWh with 5.5-7 % annual increase. [19]
The electricity production in 2013 consisted of 43.8% natural gas, 25.4% coal, 24.8% hydro, 4% renewables
and 2% liquid fuels, see Graph 13. The domination of natural gas in production mix can be seen in Graph 46.
In order to prevent increasing natural gas dependency, government has been supporting hydropower plants
and coal power plants in the last years. Moreover, Graph 47 visualizes the composition of fuels used for
electricity production in Europe, world and in Turkey. It is clearly shown that natural gas and coal usage is
ahead of world average. Another disturbing fact is that 20% of produced electricity was lost either largely by
transmission losses and by energy industry own use, see Graph 14. Even though the transmission losses are
relatively decreasing against the increasing consumption, as can be seen in Graph 48, the level of 15% loss is
significant. This fact again shows the advantage of distributed generation methods such as solar PV over
centralized generation.
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Graph 14: Losses in Electricity Supply, 2011
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Energy industry own use

However, when it comes to the electricity prices, the comparison in Graph 49 and Graph 50 show that the
price of electricity in Turkey is lower than many European countries. But, it must be kept in mind that the 1
Euro is almost equal to 3 Turkish Lira and that the GDP per capita values are different in those countries.
According to this way of comparison, another indicative value is calculated. The GDP PPP (Purchasing
Power Parity) in ‘$/year’ is taken for each country and divided by the average of electricity prices for
residential and commercial use, which is in ‘€/kWh’. The currency difference is included in the calculation and
the end result is the amount of electricity in ‘MWh/year’ which a person could purchase in the given country
within a year considering 2013 income and prices, see Graph 15. This means that actually electricity is much
more expensive in Turkey when the purchasing power of the people is taken into account. Still, the electricity
prices in the country are increasing year by year, see Error! Reference source not found..
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Graph 15: Electricity Purchasing Power, 2013 [1, 11, 20]

Half of electricity production capacity in Turkey is from fossil fuels, as well as three quarters of the electrical
energy produced, which is much higher compared to the world average and Europe. On the other hand, the
electricity demand is expected to grow by 5-7% annually. Currently, only half of production facilities are
operated by private sector and this implies that the electricity market is not yet a totally free market
considering the competition being altered by government support, especially for the benefit of public
companies. Moreover, the electricity purchasing power of the people is lower than several other European
countries, suggesting that the increasing prices are felt more strongly in Turkey. Considering the solar PV
systems spreading in the world for own consumption purposes, it is expected that the people in Turkey would
be interested in alternatives to reduce or even eliminate their electricity bills. As mentioned before, the low
GDP per capita indicates that residential systems would appear costly to people compared to developed
European countries like Germany or UK, where the average incomes are higher. But on the other hand,
industries and offices, which are financially more capable, find this alternative promising. That is why; the
number of applications made for projects for systems which are exempt of licensing is quickly growing.
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2.2.4.

Domestic Energy Potential by Resource

Even though the energy production is only a quarter of the demand, the energy potential in Turkey suggests
that the domestic supply could be higher. Table 14 lists the energy sources available in the country and their
potential. According to the reserves and production capacities, the potential of each source type should enable
a comparison.
Coal is currently the major source of domestic energy production. With the imported amount included, coal is
both used for heating and electricity production, with a major share in electricity energy production. The
amount of energy from domestic coal produced in 2011 was 18 Mtoe (210 TWh). This suggests that with that
capacity, only being used for electricity production, coal would be almost enough to supply the electricity
energy consumption, which was 245 TWh in 2013. Even though the capacity of coal power plants are not
enough to supply the whole power demand, this amount of reserves makes coal a competitive source of
energy in Turkey. That is why there is high interest in increasing coal production capacity in the country.
Oil is mostly used for transportation and as industrial material in Turkey. It is not produced in the country in
significant amounts. Since it is not used much for electricity production, there is no need for a deep analysis in
the context of this report.
Hydropower is currently the second major source of electricity in the country and the major domestic source.
However, the hydropower potential in the country is close to be fully exploited. For this reason, even though
there is interest in increasing the installed capacity to full potential, there is not much to improve about
hydroelectricity other than improving plant efficiencies and applying small scale hydropower systems in the
long run.
Natural gas is the main source of electricity energy production. However, the domestic production is very low
compared to the consumption amount. Over 95% of it is imported and thus not a viable option for supplying
the increasing demand.
Table 14: Energy/Power Potential in Turkey by Resource Type [21, 22, 23]

Energy Resource Type
Potential / Reserve
Coal
15.4
Lignite
14.1
Hard coal
1.3
2011 production
76
2011 TPES from domestic coal
18
Asphaltite
77.5
Crude oil
43.1
Bitumen
1.6
Hydro
130
Natural gas
6.2
Wind
48
Geothermal – thermal
32.1
Geothermal – electrical
600
Biomass
8.6
Solar energy
32.6
Natural uranium
9129

-45-

billion tons
billion tons
billion tons
million tons
Mtoe/year
billion tons
billion tons
billion tons
TWh/year
billion m3
GW
GWth/year
MWel
Mtoe
Mtoe/year
tons

Comparison
210
130
166
100
380
80

TWh/year

TWh/year
TWh/year

TWh
TWh/year
TWh/year

Wind has a considerable technical/economical energy potential in Turkey, 166 TWh/year, and also 48 GW
power potential, as reported by General Directorate of Renewable Energy. Electricity generation from wind
energy is higher during nights, also the amount of potential do not suggest a major share in electricity
production for wind energy as the expected demand is 360-390 TWh in 2020. However, the current installed
capacity is merely 3.4 GW, so there is still a lot of wind power potential to be used.
Geothermal energy technology has a significant thermal power potential of 32 GW in Turkey. However, the
amount of geothermal energy suitable for electricity power is very low with only 600 MW.
Biomass has also a limited amount of energy potential of 100 TWh and the information on it is not very
detailed about what type of biomass that is. Moreover, the power plants in Turkey are presently not suitable
for biomass.
Nuclear energy usage is a recent bold step made by the government during last years. There are currently two
projects under development and they are expected to be operational between 2020 and 2023 with annual
energy generation of 80 TWh electricity. Accordingly, this amount would correspond approximately to 20%
of the expected consumption by then.

2.2.5.

Solar Energy in Turkey

Solar energy, as the main focus of this study, has a quite significant energy potential among the domestic
energy production options. As given in Table 14, 380 TWh/year which is calculated by the General
Directorate of Renewable Energy is more than the current electricity demand. Even though installing solar
power capacity for whole of this potential would not be realistic, the potential is very encouraging. So, a
further questioning on this value is made. Despite contacting the directorate offices and other related offices,
the calculations and the assumptions behind this value were not reached. As an alternative, a simple
calculation is driven with the monthly average horizontal irradiation, which is 1311 kWh/m2.year. [24]
Equation 1 in Appendix B gives a rough calculation showing that a very small area with solar panels would
supply the energy demand in Turkey. Hence, it could be concluded that solar energy potential in Turkey is
vast and that land and irradiation are not limiting arguments at all. The most important aspect of the
technology is about the costs.
Within this scope, the solar irradiation potential in Turkey has not been yet exploited for electricity
production. Currently, by August 2014, the capacity of solar PV installations is 15.4 MW, which corresponds
to 0.02% of total installed capacity.
Policies have been introduced during the last decade and a wide interest seems to exist to develop solar power.
600 MW of license capacity was announced and there were applications made for projects totaling 9 GW.
Moreover, volume of unlicensed electricity production applications based on solar PV technology has already
passes 750 MW by September 2014. The development of these projects and the installed capacities are yet to
be seen in the coming several years. [25]
Regarding the energy profile and domestic resources in Turkey, the favorite resource type is coal. Both coal
reserves and its low cost suggest that energy production from coal will increase as an alternative to imported
natural gas. However, increasing coal production is limited with mining capacity and also these reserves are
low calorific coal. On the other hand, there are not many options for increasing domestic energy and
electricity production with fossil fuels except increasing coal power plant capacity or importing more natural
gas. Therefore, a reasonable and realistic electricity generation mix in Turkey would be coal, hydropower, solar
and wind energy utilization with quarterly shared contribution.
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2.3.

Country Comparison, Solar Energy

Regarding this significant interest in the emerging solar PV market in Turkey, the solar irradiation of the
southern parts of the country plays an important role. Taking the higher irradiation levels in Turkey into
account, the PV sector in Europe, which has already developed to an extent, encourages both local and
foreign investors. Figure 4 enables a comparison between the solar irradiation in Europe and in Turkey. For a
specific solar irradiation map of Turkey refer to Figure 15 in Appendix B. Among the European countries,
Spain and partly Italy have similar irradiation values to Turkey. Italy already has a significant capacity of solar
PV installations totaling more than 17 GW, while Germany exceeded 37 GW. In comparison, solar PV
electricity generation in Turkey appears to have high potential provided that the required infrastructure is
developed.
Before concluding this chapter, it is necessary to relate and compare the energy and electricity consumption of
Turkey with other countries. Previously, economies of a few countries were compared with Turkey. Again, a
similar comparison is made in this section with the same countries, being Germany, France, UK, Spain and
Italy. These are the biggest energy markets in Europe. Also, for a global picture refer to Appendix B. Graph
51 shows how the global installed capacity of 100 GW is shared in 2012. Germany, Italy, USA, China and
Japan had the lead. In 2013, China increased its capacity significantly with 11.3 GW of installation. Also Japan
installed additional 6.9 GW of solar PV capacity. Moreover, Table 24 in Appendix B shows the top 10
countries for PV installations and the ranking in the end of 2013.

Figure 4: Solar Irradiation Map of Europe
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Figure 5 states some key indicators6 on energy profiles of the European countries chosen for comparison. For
a better understanding, the tables in Appendix B (B.5.3) list the countries in a decreasing order regarding the
indicator stated. Among these six countries, Germany has the highest energy consumption and the solar PV
capacity share.
FRANCE

UK
Electricity: 360 TWh
16.1%

Electricity: 555 TWh
19.0%

Solar Cap.
3375 MW
3.6%

2237.4 TWh

Energy Cons.:

2927.4 TWh

Electricity: 294 TWh
16.0%

Energy Cons.:

Electricity: 240 TWh
17.8%
Solar Cap.
8 MW
0.01%

118.2 GW
Energy Cons.:

1844.8 TWh

3574.8 TWh

TURKEY

Solar Cap.
17928 MW
15.2%

101.8 GW
1450.0 TWh

175.0 GW

ITALY

Solar Cap.
5340 MW
5.2%

Energy Cons.:

Solar Cap.
37448 MW
21.4%

130.4 GW

SPAIN
Electricity: 294 TWh
20.2%

Electricity: 611 TWh
17.1%

Solar Cap.
4673 MW
3.6%

93.2 GW
Energy Cons.:

GERMANY

66.4 GW
Energy Cons.:

1345.6 TWh

Figure 5: Country Comparison, Energy

Germany is the country where solar PV support mechanisms were introduced and where a market emerged
for the first time. This also spread to other European countries and eventually a market growth occurred
lasting almost a decade. Now however, this growth is pretty much declined. Looking at the development of
solar PV in Europe, Graph 16 shows the installed capacity growth of the leading countries as well as the total
continental volume. Germany was the vanguard of the technology, Spain followed and then Italy significantly
adopted the technology during the last five years. In overall, the solar PV technology spread with an increasing
pace in Europe till 2011, as can be seen in Graph 17. However, the amount of new installations has been
decreasing since then.

The height of the bars on the left represents the energy consumption. The light gray areas on the top of the bars show
the electricity consumption. The circular charts show the total installed capacity while the light gray areas represent the
installed solar capacity.
6
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Solar PV Development in Europe
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Graph 16: Cumulative Installed PV Capacity in Europe [26]

Annual Solar PV Installations in Europe
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Graph 17: Annual Installed PV Capacity in Europe [26]

According to the solar installation growth in Europe, the businesses dedicated to the sector are facing a
negative market growth. Other than decreasing new annual installation, such businesses are searching new
markets. Turkey, as a neighboring country to Europe is a potential new market for them. As these businesses
need new markets, the emerging solar PV technology in Turkey needs investment and services as well as
sector experience which could be imported from Europe till the local sector matures.
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2.4.

2nd Chapter Conclusion

Turkey is a developing country. The urbanization increases energy consumption of the people but still
consumption per capita is lower that world average. However, this will increase and the domestic energy
production in Turkey is low and not sufficient for demand. Moreover, this increasing demand is dependent on
imported fuels and this is naturally reflected to economy.
The mixture of fuels consumed in the country is not very different than world averages and thus there is no
extreme emission. Thus, unlike world’s biggest countries, the pressure about lowering greenhouse gas
emission is not a compelling argument in the country. That is a fact which reduces the advantage of
renewables such as solar PV technology.
Both in energy production and in electricity production, coal is a main fuel other than imported natural gas.
Cost of imported fuel is significant in Turkey and the substitute is increasing coal production capacity and
hydroelectricity. However, the price competitiveness of coal depends on the government support as well as
the low working conditions and employee costs. The current situation is not sustainable for both coal and
natural gas. In contrast, alternative methods such as solar PV are advantageous with it decreasing costs around
the world.
Considering the domestic reserves and the potentials of several energy resources, a reasonable and realistic
electricity generation mix in Turkey would be coal, hydropower, solar and wind energy utilization with
quarterly shared contribution.
In short, from the energy sector point of view, solar irradiation potential suggests a fast developing solar
market. However, the conventional technologies are dominant, there are coal reserves, and the infrastructure
is designed for centralized electricity production. Solar PV technology merely stands as a potential alternative
to energy import. And the chances for PV technology depend on reallocation of the budget which
government dedicates for natural gas import.
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Chapter 3.
3.1.

Regulatory Framework

Chapter Introduction

Renewable energy technologies have been supported by the governments around the world in order to
integrate them into the energy sector. Solar PV technology being one of the most promising alternative and
renewable energy generation method, beginner steps have been taken in Turkey as well. Since policies and
regulations play important role being strong market drivers and as the objective of this thesis project is to
study the prospects of development of this technology in Turkey, the electricity sector in the country and the
regulatory framework related to solar PV technology are studied in this chapter. As the support mechanisms
for renewables are different than one another in different countries, first the major support mechanism for PV
in Turkey and then a basic comparison with other countries are given. The aim is to understand whether the
support mechanisms and the regulative environment are suitable for a solar PV market to emerge and to what
extent.
In the global arena, several countries initiated renewable energy support schemes a decade ago. However, in
Turkey this was not the case. Alongside the privatization of the energy sector, regulatory framework started to
include renewable sources only after 2000. Figure 6 shows a brief timeline of developments introduced in the
sector.

2001

2005

2010

2011

Electricity
Market
Licensing
Regulation

Renewable
Energy Sources
(RES) Law

Amendment on
RES Law

Regulations on
Renewable
Energy Sources

Figure 6: Major Developments in Legislation Related to Solar Energy [27]

3.1.1.

Energy Targets in Turkey

As a part of government strategy plan, several targets are defined for specific energy sources for 2023, which
is the centennial foundation of the Republic of Turkey. These targets include electricity production, installed
capacity and resource specific capacities, see Table 15.
It should be noted in general that the electricity production values and percentages are not to be compared
with installed capacity percentages and values as one is energy and the other is power.
Electricity production is planned to be increased to 500 TWh/year, of which at least 30% renewable
contribution is targeted. However, 30% is not a challenging target as electrical energy production in 2013 was
already 25% and 4% from hydropower and other renewables, respectively. Other than that, the main objective
is to maximize the use of domestic resources, and to reduce the share of natural gas in the electrical energy
production below 30%.
Installed capacity is targeted to be raised up to 100 GW in total. Hydropower potential is aimed to be fully
exploited, which corresponds to 35% of the projected installed capacity. Domestic coal production is aimed to
be maximized and the anticipated share is 30% of installed capacity. Wind electricity is targeted to have 20%
contribution installed capacity, while the values are 5% for nuclear energy and 3% for solar energy.
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Table 15: 2023 Energy Targets in Turkey [28]

Type

P (2014)

%

Electricity

Eel (2013)

%

245 TWh

Renewables

Target

(%)

Notes

500 TWh
29%

30%

30% (E)

30% of Eel

Hydro

23 GW

34%

25%

130 TWh

35% (P)

130 TWh/year

Natural gas

21 GW

31%

44%

30%

30% (E)

Eel < 30%

Coal

14 GW

21%

25%

30 GW

30% (P)

100% of pot.

Wind

3.4 GW

20 GW

20% (P)

Nuclear

-

-

5 GW

5% (P)

Solar

15.4 MW

0.02%

3 GW

3%

Biomass

-

-

1.5 GW

1.5%

Geothermal

0.3 GW

0.5%

600 MW

0.6%

Total

68.2 GW

P: Power

E: Energy

5%
-

-

Renewables
Except
Hydropower
4%

100 GW

Having an overall consideration of these targets suggest that as the energy demand is expected to continue
increasing with 5-7%, a doubled amount of consumption is projected in ten years. Keeping the dependency
on imported energy in mind, the urgency for developing domestic production has been significantly elevating.
As a result, an already belated policy frame was formed. Since the coal power plants and hydroelectricity
production are already developed in the country, the focus of the above stated targets are on exploiting the
full potential of coal reserves and hydropower. It can be seen that reducing greenhouse gas emission or
switching to a renewable and sustainable energy generation system is not the main priority. The general
attitude of the policy intends to support renewables at a limited extent so that there would be an additional
generation from that category, while mainly focusing on decreasing natural gas dependency and increasing
electricity production from coal and hydropower without a keen interest on distributed generation model.
The targets determined by the authorities are critical indicators on how the government plans to influence the
sector. As all types of electricity production is subject to licensing except off-grid self-consumption systems,
the involvement of government offices is significant. The picture drawn by the energy targets implies that
solar PV technology will not be getting the priority from the government in contrast to coal and
hydroelectricity.
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3.2.

Electricity Sector

Solar PV electricity production is one of the technologies used in electricity sector and subject to licensing for
eligibility. Electricity production is regulated by Energy Market Regulatory Authority (EMRA), which is a
department within Ministry of Energy and Natural Resources.
In this section, the electricity sector and authorities regarding the regulatory framework around solar PV are
introduced. As there are no solar PV production utilities currently, the regulative processes are immature and
the licensing is under operation for the first time. The first round licensing process of 600 MW of capacity still
continues even though it was planned for 2013. For this reason, the expectation on the growth of this
emerging market in Turkey is decreasing regarding the utility scale solar PV projects.
In order to be able to analyze the prospects of development in this market clearly, it is beneficial to
understand the integrity of the regulatory framework.

3.2.1.

Production


EÜAŞ

(Electricity
Production
Company
Inc.)
 Private
production
companies

Organization

Transmission

Trade

 TEİAŞ



TETAŞ

(Turkish
Electricity and
Contracting
Company Inc.)

(Turkish

Electricity
Transmission
Company
Inc.)

 Regional
Distribution
Companies

Distribution


TEDAŞ
(Turkish

Electricity
Distribution
Company
Inc.)

Divided into
21 companies

Figure 7: Electricity Sector Organization Schema

In 1970, in order to collect all electricity related activities under a single institution, Turkish Electricity
Administration (Türkiye Elektrik Kurumu - TEK) was founded with the responsibility of producing,
transmitting, distributing and trading electricity in Turkey.
During 1985-1994, TEK went under privatization and related laws were changed in order to allow other
organizations to be able to produce, transmit, distribute and/or trade electricity.
In addition, with the intention of encouraging private investment and involvement, Build-Operate-Transfer
(Yap Işlet Devret-YID) and Build-Operate (Yap Işlet-YI) models were introduced in the following years.
Also, relevant changes on electricity trade were made so that private electricity plants are built and involved in
the market as well. Moreover, with the Operational Rights Transfer model (Işletme Hakki Devri-IHD), it is
enabled to transfer the right of operation of government power utilities to private entities. [29]
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TEK (1970-1994):
production, transmission and distribution

Before 1994

TEAŞ:
production and transmission

1994-2001

After 2001

EÜAŞ:
production

TEİAŞ:
transmission

TEDAŞ:
distribution

TETAŞ:
trade

21 companies:
distribution

Figure 8: Organizational Development

So, for the time period of 1970- 1994, Turkey Electricity Administration (Türkiye Elektrik Kurumu - TEK)
was regulating all the activities related to electricity in Turkey. In 1994, the institution was divided into two
organizations as:



Turkish Electricity Production Transmission Company, Inc. (Türkiye Elektrik Üretim İletim A.Ş.7 TEAŞ)
Turkish Electricity Distribution Company, Inc. (Türkiye Elektrik Dağıtım A.Ş. - TEDAŞ)

In 2001, Electricity Market Law (Elektrik Piyasası Kanunu - EPK), law no. 4628 was enacted and these two
public companies were reorganized as shown in Figure 8. TEAŞ was divided into three companies:




Electricity Production Company, Inc. (Elektrik Üretim A.Ş. - EÜAŞ)
Turkish Electricity Transmission Company, Inc. (Türkiye Elektrik İletim A.Ş. – TEİAŞ)
Turkish Electricity Trade and Contracting Company, Inc. (Türkiye Elektrik Ticaret ve Taahhüt A.Ş. TETAŞ)
o owns the Build-Operate, Build-Operate-Transfer, Operational Rights Transfer contracts,

while TEDAŞ was divided into 21 regional companies. 18 of these companies were already privatized by 2014.
Table 29 in Appendix C lists these companies and shows the distribution areas on the map of Turkey. [29]

3.2.2.

Authorized Institution

Today, the whole process of the electricity flow from production to the end use involves several parties both
from government and private sector. Also half of the electricity production sector is private, see Table 23 in
Appendix C (page 90). All of these entities are subject to the regulations and coordination of the Ministry of
Energy and Natural Resources.
Again in 2001, by the (law no. 4628) Electricity Market Law (Elektrik Piyasası Kanunu - EPK) which was also
mentioned above, a new organization called Energy Market Regulatory Authority8 (EMRA) was formed with
the purpose of regulating the electricity market. Afterwards, with additional laws, it started to regulate also
natural gas, oil and liquefied petroleum gas (LPG) markets.
An important duty of EMRA is to grant licenses for production, transmission, distribution, import-export,
wholesale and retail.

7
8

A.Ş.: Anonim Şirketi / Incorporated Company
In Turkish: Enerji Piyasası Düzenleme Kurumu (EPDK)
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3.3.

Legislation Related to Solar Energy

Comprehensive information on legislation related to solar energy use in Turkey is given in Appendix C. Since
the purpose is to analyze the integrity of the regulative environment and to figure its possible effects on the
development of the sector, key points are included in this and the next section.
Briefly, the story for renewable energies in Turkey started in 2005 with the introduction of the specific law on
“Utilization of Renewable Energy Sources For The Purpose Of Generating Electrical Energy”, which is
known as RES Law. Besides minor subsidies such as fee exemptions and discounts, the main support
mechanism introduced in this law was Feed-in Tariff (FIT) for all types of renewable sources with the price of
5.5 €cent/kWh. Even though the use of wind and hydraulic resources were promoted, this incentive amount
was not enough for the other renewables to be feasible, such as solar and geothermal energy. So the expected
development in solar energy market was not realized. Hence, an amendment to the law was enacted in 2010
and inured in 2011. A resource type based incentive mechanism and incentives for domestic component use
were introduced in this amendment, which is stated in the next section.
Despite the importance of FIT prices as a feasibility parameter, it is only useful for increasing the interest of
investors in solar PV projects. However, a well-coordinated sector is needed for these investments to be
realized. The regulatory framework in Turkey is not properly functioning yet. Both from the legislative aspect
and government operations aspect, there are several bottlenecks blocking growth of this emerging solar PV
market. Concerning the operations of the authorized offices, the first round tendering for 600 MW license
was supposed to happen in 2013 according to the official notice. However, it is not yet complete other than
two licenses given for 13 MW. This seriously staggers the opinions of investors about the market and slows
down the initiation phase of the market. Moreover with the bureaucracy, the customers who are interested in
building self-consumption systems are regulated under “unlicensed” segment in which the procedures are as
complicated and time consuming as in licensed segment. Also, even though these procedures must be
standard, as different offices in different regions interpret and apply the regulations in differently, a
standardized process has not been achieved yet in reality. As the licensing is staggered due to delays,
unsilenced segment is staggered by the number of offices involved and the complexity of the procedures for
getting permissions. For these reasons, even though there is high interest for solar PV systems for both utility
and commercial scale, the initiation phase of the emerging solar PV market in Turkey is expected to be several
years longer than the precedents in the world.
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3.4.

Support Mechanisms

3.4.1.

Renewable Energy Sources (RES) FIT Mechanism

The amounts of the incentives within the resource type based incentive mechanism are given in Table 16. The
guaranteed purchasing price for solar energy based production plants is enacted as 13.3 $cent/kWh. These
prices are applicable for 10 years for “RES Support Mechanism based production license” holders which are
or will be commissioned until 31.12.2020.
Table 16: Feed in Tariff (FIT) Prices by Fuel Type, December 2010 [30]

Schedule I
(Provision of the law no. 6094, dated 29/12/2010)
Type of Production Facility Based on Renewable Energy Resources

Prices Applicable (US $ cent/kWh)

a. Hydroelectric production facility

7.3

b. Wind power based production facility

7.3

c. Geothermal power based production facility

10.5

d. Biomass based production facility (including landfill gas)

13.3

e. Solar power based production facility

13.3

3.4.2.

Additional FIT for Domestic Component Use

Another important point in the RES Law was the additional FIT mechanism for the domestic component use
within the RES mechanism based electricity production facilities, which was introduced in the law amendment
in 2010. So, in the event that the mechanical and/or electro-mechanical equipment used in the production
facilities of license
holder entities are manufactured domestically; prices in Schedule II will be added to
the prices given in Schedule I for a term of 5 years starting from the commissioning date of the production
facility. Table 17 shows the PV related part of the Schedule II mentioned in the amendment and lists the
additional incentives for the domestic component use in PV power facilities. According to these additional
FIT prices, as currently all these components are produced in Turkey even though not in big volumes, the
maximum possible FIT is 20 $cent/kWh.
Table 17: Additional FIT Prices for Domestic Component Use [30]

Schedule II
(Provision of the law no. 6094, dated 29/12/2010)
Type of Facility

Photovoltaic solar power based production facility

Domestic Production

Domestic Contribution (US Dollar cent/kWh)

1- PV panel integration and solar structural mechanics production

0.8

2- PV modules

1.3

3- Cells forming the PV module

3.5

4- Invertor

0.6

5- Material focusing the solar rays onto the PV module

0.5
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3.4.3.

Country Comparison, FITs

Given the situation in the regulative environment in the sector, a simple comparison is made in this section
regarding the FIT prices applicable during the last years in the countries with developed solar PV markets in
Europe and the current incentives in Turkey. The FIT prices are not all up to date for 2014 but should serve a
comparative purpose.
Graph 18 shows ranges of FIT prices in the selected countries. The ranges represent the minimum and
maximum price eligibility depending on the power or system type categories defined by the regulations in the
given country. Before making interpretations it is necessary to keep these points in mind:





Purchasing power of the people in Turkey is lower
Electricity prices are lower in Turkey, as given in the previous chapter
Financing costs are higher in Turkey
Component costs are approximately at the same level because PV system components are usually
from similar origin and subject to global prices

FITs in Selected Countries

$/kWh
0.700

0.629

0.600
0.500

0.465

0.400

0.397

0.300

0.306

0.200

0.220

0.100

0.200

0.267
0.164

0.133

0.258

0.185
0.119

0.000
Turkey

Duration

10 years

Italy

20 years

Spain

France

25 years

20 years

Germany

20 years

UK

25 years

Graph 18: FIT Comparison of Selected Countries [31]

As seen above, the FIT prices in Turkey is low compared to the given countries. Considering the utility scale
and commercial systems, these projects are usually financed by the banks, investors and/or owned capital. For
these systems, most effective variable here is the high interest rates which increase the financing costs. It
would not be wrong to assume the component and installation costs to be same or very similar for the given
countries and in Turkey, provided that these are globally converged values. Keeping this in mind, low FIT
prices and high financing costs in Turkey are disadvantageous for bigger scale PV systems. On the other hand,
although the electricity prices are lower in Turkey, the purchasing power is also lower. When it comes to small
scale residential systems, low FIT prices may not be profitable enough for individuals to make a long term
investment who do not have financial capability.
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3.5.

3rd Chapter Conclusion

Normally, the whole process of project realization is subject to regulations and thus dependent on
government authorities. Therefore, the effectiveness of the regulation system has a major impact on the
market, especially if it is an emerging market as in the case of solar PV in Turkey.
A regulation system is a product of politics, thus its operations generate and form alongside policies. In this
case, energy policies shape the regulative environment of various energy types. Interpreting from the given
energy policies and targets, the focus in the energy sector is on increasing electricity production based on coal
and hydropower. Solar energy being outside of the main focus group, sufficient efforts were not made to
create an efficiently operation regulation system for it. This includes related legislation, regulations and the
operations and competence of related authorities and their responsible offices. At this current stage, although
there have been initiatives for integration of renewables in to the energy sector; the regulatory framework
appears to be not created comprehensively and thoroughly. Despite the almost ten years old RES Law, solar
PV electricity usage has not yet taken off. The legislation and regulations are not fully coherent which cause
drawbacks for the market. There are inefficient regulations such as irradiation measurement obligation, poorly
coordinated tenders, conflict of interest between distribution companies and investors, varying timelines in
processes in different distribution regions, too many and distant government offices involved in permission
procedures. Even small scale residential project applications are both costly and take long time. All these
regulative drawbacks stagger the initial growth of the solar PV market in Turkey.
For unlicensed category, the application is done to regional distribution companies which do not have profit
from solar application and only work on regulative deadlines which are not monitored. An application also
needs to be forwarded to central TEIAS office and several offices from local municipalities are involved. They
also do not have clear deadlines for providing responses and able to reject without explicit reasoning.
On the licensed category side, even though the deadlines and timelines for processes are defined, they do not
function. In the end of January 2015, more tenders for licensing will be held which were actually scheduled for
the end of 2013.
In conclusion, the regulatory framework in Turkey is not optimal and hardly suitable for the solar PV market
to emerge and grow.
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Chapter 4.

PV Market Outlook

This chapter is about the expected solar PV market development in Turkey. The economy, energy profile and
regulatory framework in the country are studied in order to analyze the suitability of the conditions for a solar
PV market to emerge. The implications of the findings about these topics are put together to form a
projection for the coming years regarding the growth of the market.
Analyzing the market is the most important part of this research. The economy, financial conditions, energy
demand and supply characteristics of the country and available resources are variables which drive the market.
So, the arguments regarding these variables are combined here as indicators of market growth, in this case as
expected solar PV market growth.
Since energy generation from various resources has different costs, they also have different competitive price
advantages in the market. Within this competition, alternative energy sources such as renewables have been in
need of government support for many years. There is a time when the market for a specific energy technology
matures enough that the costs are lower and this technology or source is competitive in the energy market
without subsidies. This phase is called grid parity, which indicates that levelized cost of energy (LCOE) from
that source has decreased below the market prices. Grid parity is a term commonly used for solar and wind
energy. So, grid parity for solar PV technology in Turkey is an important topic of study to understand the
potential widespread development of this technology.

4.1.

Electricity Prices, LCOE and Grid Parity

Grid parity is basically about the difference between the total cost of energy and the prices in the energy
market. More specifically, for solar PV technology in Turkey, the appeal for investors depends on the
difference between the electricity prices and the total cost of electricity from PV. The point here is about
evaluating the dependency of the technology on the government subsidies. The FIT in Turkey is for 10 years
and the grid parity is critical as the system lifespan is more than 20 years and the payback time of solar PV
projects are 8 to 10 years in Turkey.
As first part of grid parity, Graph 19 shows the electricity prices in Turkey. According to the last statistical
data, electricity prices for the second half of 2013 for industrial customers and domestic customers were 18
$cent/kWh and 13 $cent/kWh, respectively. These prices are average values for a half year including all taxes
which the end users are obliged to pay.
$/kWh
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Graph 19: Development of Electricity Prices in Turkey [20]
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The second part is the LCOE9 and as it includes a wide range of financial consideration for the lifespan of a
project. Table 18 shows LCOE values for Turkey and the selected countries. The table also includes electricity
costs and calculated investment return rates (IRR). The electricity cost values in this table and in Graph 19 are
different due to taxes and possible currency conversion methods. While the graph given above shows costs
which the end users are subject to pay including taxes, therefore the costs of electricity given in the table are
lower. So, both of the values are included in the table. According to the IRR values in the table, it can be
concluded that solar PV systems in Turkey are not yet very feasible or profitable without subsidies as the
interest rates and inflation in the country causes the expected IRR values for investments to be above 15%.
Moreover, Graph 20 shows the solar PV markets which are in grid parity. It gives a useful comparison for
Turkey and other countries in the world. Turkey is barely at grid parity at its current state and thus the
acceleration of this emerging market is not expected to be high from this point of view.
Table 18: Internal Rate of Return Rates by Country [32]

$/kWh
*Turkey, Residential
*Turkey, Commercial
Turkey, Residential
Turkey, Commercial
Germany, Residential
Germany, Commercial
Italy, Residential
Italy, Commercial
France, Residential
France, Commercial
Spain, Residential
Spain, Commercial
UK, Residential
UK, Commercial

Cost of Electricity
0.18
0.13
0.16
0.07
0.25
0.20
0.19
0.15
0.13
0.39
0.37
0.18
0.16
0.20

LCOE
0.17
0.16
0.17
0.16
0.21
0.18
0.14
0.12
0.24
0.20
0.18
0.16
0.25
0.21

Δ

IRR
-0.01
0.03
0.01
0.09
-0.04
-0.02
-0.05
-0.03
0.11
-0.19
-0.19
-0.02
0.09
0.01

*Modified with updated values by interpolation

Graph 20: Levelized Cost of Energy (LCOE) for Solar PV by Country [32]
9

LCOE calculation is not a straightforward calculation and thus it is out of the scope of this study
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4.2.

Expected Market Growth

Based on the topics studied in the previous chapters, market growth forecast is in the center of this study
because market growth is the numerical version of prospects of development researched within this thesis
project. Taking into account possible drivers of growth for the emerging solar PV market in Turkey, the
following aspects are used to frame the analysis:










Financial
o Economic stability
o Financing costs of investment
o Bankability of renewables
Political stability
Bureaucracy
o Operations of government offices
o Ease of doing business
Technological
o Electrical grid infrastructure
Prioritization of renewables
o Energy supply and demand
o Level of political support
o Competitiveness of renewables
o Importance of decarbonization
Solar PV Project attractiveness
o Available energy sources
o Solar irradiation
o Technology maturity
o Market forecast
o Strength of local supply chain

Starting with the financial aspects of the analysis, the economy in the country, as studied in the first chapter,
has been relatively stable during the last decade compared to previous period, due to parliament being run by
the same political party. However, despite the economy getting more stable and the expected economic
growth, the financing costs of investment are higher compared to European leading solar markets because of
high interest rates. When it comes to bankability, the commercial self-consumption PV systems have more
chance to get bank financing according to the financial size of the business which runs the project, in case it is
not self-financed. On the other hand, utility scale PV projects are currently much more risky to finance
because of the delays in the licensing process which increase financing costs of the projects. Although there
are several credit schemes offered for residential systems, the low purchasing power per capita in the country
indicates that residential systems are likely to have financing difficulties. Nevertheless, the FIT mechanism
reduces significant amount of risk due to having a secured income.
In addition to the economics influencing the market, the political stability is quiet important for investors.
Since there has been the same ruling party for the last thirteen years and that it is highly expected to continue
having the majority in the parliament, there is political stability in the country. This does not mean that there
are not political problems, social unrest or fluctuations in the politics. It is simply an indicator showing that
the mentality of the government has been the same and will be the same for the near future, enabling
investors and businesses to know what to expect. Related to solar PV market, this means that the energy
policies are going to continue evolving to the given direction by the government, which is to maximize the
utilization of hydropower and domestic coal production without a real focus on solar energy.
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According to the vision determined by the politics for the developments in the energy sector, the priority and
attention given to solar energy is not high. The government offices working in this area caused long delays in
regulating the market especially for utility scale projects and thus missed the opportunity to lead the market to
emerge smoothly and with a good starting acceleration. This caused the parties involved in the business to
lower their market expectations and thus modify their strategy of involvement or actions to be taken.
Moreover, the failed functioning of the given time plan continues to increase the risk for the future projects.
Besides, concerning the foreign investors who are not used to doing business in Turkey but interested in the
emerging solar PV market in the country, the ease of doing business is not very appealing compared to the
leading solar markets in Europe. Even though this alone is not a strong reason to stay away from the market,
it is a significant obstacle to preventing the import of technological experience to the country which could
otherwise help the sector to avoid certain failures before they happen by taking example of the already
matured markets.
Since solar PV electricity generation is more of a distribution generation model, unlike centralized generation
which relies more on the transmission lines, solar PV systems are usually connected to distribution network.
Thus the infrastructure becomes a limiting factor for locations where there is good potential for solar PV
generation but which lack grid accessibility. In Turkey, 600 MW of capacity is dedicated to utility scale solar
PV systems for the first round of projects. In contrast, for projects under installed capacity of 1 MW, there is
no total capacity limit but rather regional and location based transformer station capacities. Parallel to the
increasing interest in the unlicensed segment, these capacities have been diminishing rapidly. However, these
are the regulative capacities set for each transformer station, not technical capacities of the station. According
to the regulations, renewable energy sources to be connected to a given transformer station cannot exceed 2
MW. The total amount of applications made for solar PV systems are 1350 MW, as of September 2014. This
is not a big capacity compared to the total installed capacity in Turkey being 68 GW. Apart from the
applications and considered projects, the infrastructure could handle higher additional installations. Therefore,
it is the bureaucracy which forms the bottleneck rather than the infrastructure. Nonetheless, there are
investments to improve the grid in order to enable further installations.
Also, this topic of capacity limits brings the question to the prioritization of sources. As mentioned before,
solar PV is not in the focus group of the energy policies as could be interpreted from the energy targets and
regulatory framework. Currently solar PV technology lacks political support, which could generate a much
faster emerging market. But this does not mean that solar PV cannot appeal further interest in the future.
Depending on how the energy demand and supply curve will be evolving, it is expected that fossil fuels will be
losing competitive advantage as the renewables keep advancing and solar PV will be gaining further
competitiveness, especially due to declining component costs. Now however, coal and hydroelectricity as
domestic sources have higher cost advantage while solar PV is dependent on government subsidies.
Additionally, the decarbonization is not an elevated topic in the energy politics, which reduces the attention
on the renewables.
Solar energy is very attractive in Turkey considering high irradiation and sunny locations with high altitude.
However, in contrast to solar thermal energy generation technologies, solar PV is not a matured technology in
the country. The local supply chain for PV systems has been recently developing due to the government
subsidies and expected growth in the market. The local industry is currently small but it is expected to develop
parallel to the solar PV installations as there is additional FIT for locally produced components being used in
the systems. However, there is no local industry growth expectation which could lead the market by reducing
component costs, as it happens in China or other Asian countries. On the other hand, there are no other
sustainable energy resources except coal reserves which are limited, unreliable for the long term and part of
the conventional carbon emitting power system. Even though solar PV systems are not currently included in
the energy sector at a significant level, the technology specific attractiveness indices calculated by Ernst &
Young, one of the biggest professional services firm, shows that there is positive developments in Turkey
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regarding the renewables. In Table 19, the attractiveness indices are given for general renewables and
specifically for solar PV in Turkey. These indices are prepared considering a wide range of sector indicators
into account. It can be seen that the ranking of Turkey has been increasing during the last year, even though
delayed tendering of the first round of PV licenses have influenced the expectations in a negative way.
Table 19: Solar PV Technology Attractiveness Indices in Turkey [33]

August 2013

November 2013

February 2014

June 2014

September 2014

Ren. in Turkey

24

24

23

20

19

Solar PV in Turkey

27

30

30

26

26

4.2.1.

Market Forecast

All together, these conditions in several aspects which affect a market suggest a slow growth towards the solar
energy target of 3 GW by 2023. Despite the potential for solar PV in Turkey, the main reason for this
expected slow start is the operations of responsible government offices and public companies. These
authorities and companies failed to follow the time plan they announced, while authorized offices failed to
regulate the market in a dynamic way. Since the FIT mechanism was introduced in the beginning of 2011, it
has been almost four years in which the sector could be regulated towards a much efficient direction if it was
intended so. Delays, incomprehensive regulations and lack of political focus on the sector indicate that a solar
PV market will not be created as a strategic move in energy market but rather is expected to form by the
market conditions with an as minimum as possible initiating support.
There are several emerging solar PV markets in the world and not only local investors but also foreign
investors are interested in the development of these markets. Accordingly, current markets and the emerging
ones are intensely being monitored by global information companies for the purpose of opportunity search
for investments. In one of such researches, in a quarterly report on this topic, the projection for the Turkish
solar PV market is given in Graph 21 as expected annual installation for the next four years. There are “v1”
and “v2” categories showing the version of these projections from reports for different quarters. This is an
interesting point showing how the expectations have been declining due to the lack of operative competencies
of responsible authorities regulating and operating the energy market. According to the report which was
prepared in the first quarter of 2014, a higher annual installation is expected for the next years. However, in
the report from the following second quarter, due to the first tenders being held for 13 MW in May ending
with two distinct royalty fees and that the rest of 600 MW was seriously delayed, the expected growth was
updated with lowered values as given in the graph. In addition, Graph 22 shows the possible good and bad
scenarios for the given years and it is clear that since the growth is barely approaching to 1 GW of annual
installation, the good or bad situation is not expected to make a big difference. One way to notice serious
incline or decline in the growth or in the expectations would be significant legislative amendments or changes
in the solar PV policy, driving the authorities to operate fast and efficient, which unfortunately does not
appear to be likely. Further on, Graph 23 shows the cumulative projection for the solar PV installations and
the expected capacity is around 2.5 GW by the end of 2018. Considering the target being 3 GW by the end of
2023, this is still a positive expectation. However, since the political support is not the main drive of solar PV
market in the country, increasing electricity prices and thus shifted competitiveness of solar PV and natural
gas in Turkey may change these graphs dramatically. In other words, the picture is expected to change in 5 to
10 years in favor of solar PV technology when the government is not able to subsidize natural gas import and
tolerate inefficient coal consumption anymore.
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Graph 21: Projected Annual PV Installations in Turkey [34] [35]
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One main point about this projection is that the percentage of the projects which are expected to be realized
is quiet low compared to all the projects being developed. Apart from 9 GW of application made for the first
round license tendering of 600 MW, there are applications totaling 750 MW for unlicensed segment which
were approved for grid connection, see Graph 24. In theory, assuming the tenders were held within the next
months, there should be over 1 GW of additional capacity available for construction in 2015 with these
projects. However the projection is less than 300 MW for annual solar PV capacity installation in 2015. This is
because the tendering has delayed over a year and that the rest of the process is expected to be slow for
unlicensed segment as well, involving a complicated permission process for this segment.
Number of
Applications
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Total capacity of
applications (MW)

1000
800
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0
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Graph 24: Development in Solar PV Applications [25]

Behind these projections lies mostly the government bureaucracy as a bottle neck. Tenders, slow permission
processes and lack of standardized operations among the regional authorities stand as obstacles against the
emerging solar PV market in Turkey. According to a survey10 held by Ernst & Young among several sectors,
the answer to the question “In your opinion, where should Turkey concentrate its efforts to increase its
attractiveness in the global competition?” was mostly “Reduce government bureaucracy”, see Graph 25.
0%

10%

20%

30%

Reduce government bureaucracy
Support SMEs
Reduce taxation
Improve education and labor skills
Invest in major infrastructure and urban projects
Support high-tech industries
Increase tax benefits and incentives
Reduce labor costs
Graph 25: Survey on Suggestions for Market Development in Turkey [7]

10

Total respondents: 201 business managers from various sectors (refer to the report for more detail)
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40%

As mentioned above in this section, another bottle neck occurring for unlicensed projects in the second half
of 2014 is the capacity limits in the transformer stations due to current regulation, which allows up to 2 MW
of power from renewables to be connected to a given transformer station. On the other hand, provided with
consent of TEIAS, public transmission company, this capacity may be increased to 10 MW. This suggests that
the transmission and distribution network is capable of handling additional capacities in some locations but
not all throughout the network. There are projects under development in order to improve the network.
Table 42 in Appendix D shows the value of ongoing investments on energy and infrastructure project, being
60 billion $ in total and 31.5 billion $ for infrastructure. Also, Turkey’s transmission company, TEIAS has
signed US$ 350 million loan agreements with the World Bank to integrate wind into the grid and strengthen
the network. It can be seen in the table that the value of investments on the network is very low compared to
other countries but considering the total capacity in the country and expected energy demand growth; these
investments will be most useful. [33]

4.3.

Country Comparison, Market

Looking at the global arena, more specifically to selected European countries, Table 20 shows the renewable
energy attractiveness index ranking of these countries based on solar energy. These rankings are not about the
solar PV capacities in the given country but rather about how good the technology is doing in the market. As
given earlier, the rank of Turkey has been increasing in the last years, however not as much as to indicate great
developments for the coming years.
The growth of additional installations in the solar PV market in Turkey is expected to be similar to Mexico
and Saudi Arabia, see Graph 57 and Graph 58 in Appendix D.
Table 20: Solar PV Technology Attractiveness Index Comparison [33]

Country

Solar Rank, Sep-14

Germany

4

France

8

UK

11

Italy

13

Spain

18

Turkey

26
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4.4.

4th Chapter Conclusion

Electricity market in Turkey is not a fully free market. As given earlier, only half of the electricity production is
done by private sector. In the current system, the government carries an economic burden in the energy sector
mostly in natural gas and oil operations. The main oil and natural gas transportation company (BOTAS) is
public and provides the local market with imported natural gas which is sold lower than its import cost. The
purpose is to keep the electricity prices as low as possible so that the society would not be seriously disturbed
with the change. Nonetheless, the electricity prices are increasing and the privatization in the energy sector
needs to continue as there is a need to create a free market in order to reach balance in the sector. However,
the conventional energy and electricity generation methods based on coal and natural gas has been dominating
the sector for many decades. As being in the nature of politics, nepotism11 has been formed and this generated
a closed loop where the politicians and energy sector shareholders empower each other and work on mutual
benefits. In this closed loop, fossil fuel sector is supported by government and the government is influenced
by this sector, creating big inertia for conventional energy generation methods. This closed loop which is
mostly based on private interests rather than pursuing the optimal strategy for energy solutions could hold so
far and expected to continue for another period of time. However, when the point is reached where the
privatization of the sector is continued and government subsidies are not bearable anymore, especially for
natural gas import, another resource will be required to take over. During this transition towards a free
electricity market, a jump in electricity prices is expected for a period of time. Considering the energy resource
potential in the country hydroelectricity and coal power plants cannot totally substitute natural gas. So in this
period, solar PV technology is expected to gain additional competitive advantage. At this point, it becomes
critical to estimate the time of such a change.
However, looking at the near future, the growth of the solar PV market is low in Turkey, as given in this
chapter. Between the segments, unlicensed projects are expected to constitute to a bigger portion of the
installations capacities, mostly with commercial systems rather than residential demand. Since the purchasing
power of the people are lower in Turkey compared to the people in the countries where the leading solar
markets are in Europe and since private houses are not as common as in those countries, the residential PV
systems are costly for people who want to reduce their electricity bills. This however, might generate new
opportunities for roof leasing. On the other hand, commercial self-consumption systems and systems
developed for the purpose of general investment due to FIT are more likely to spread because of their
financial capabilities.
Moreover, regarding the solar market in Europe, the businesses specialized in the sector are facing a negative
market growth. Other than decreasing new annual installation, such businesses are in need of new markets.
Turkey, as a neighboring country to Europe is a potential new market for them. As these businesses need new
markets, the emerging solar PV technology in Turkey needs investment and services as well as sector
experience which could be imported from Europe till the local sector matures.
In short, the market is expected to have a slow and linear growth in the next few years. However, the growth
curve is expected to change dramatically towards the favor of solar PV once the natural gas market is fully
privatized and due to existence of interested local and global investors and decreasing PV component costs.

11

patronage bestowed or favoritism shown on the basis of family relationship, as in business and politics
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Chapter 5.

Thesis Conclusion

As a conclusion, the table below combines all the studied topics and their concluding arguments. The result,
or the answer to the thesis question (What are the prospects for development in solar PV market in Turkey?)
is that prospects are low for short term due to solar energy being not prioritized in energy policy and due to
the major bottleneck regulative framework constitutes, while prospects are high for long term due to
increasing electricity prices, high energy import costs and high solar potential, which all together suggest
transformation in favour of solar energy.
Table 21: Concluding Arguments

Result

Short term

Long term

Prospects are low

Prospects are high

•
•

Positive
arguments
•

Negative
arguments

Solar PV electricity is at/around grid
parity
Economy is growing and there are
investors waiting for the solar market to
take off even though current economic
indicators suggest low profitability for
long term investments
There is need for alternative energy
sources due to high energy import costs
and solar energy potential is high in
Turkey

•

FIT amendment

•

Solar energy is not prioritized in energy
policy

•

Regulative framework is a major
bottleneck

•

High interest and inflation rates generate
high financing costs

•

Political turmoil, in and around the
country, increases economical risks

•

Regulations are not comprehensively
applicable and lack standard procedures

•

Responsibilities of authorities are defined
fine but they function poorly
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•

Continuing privatization will affect the
prices and increasing electricity prices are
in favor of solar PV combined with
decreasing PY system costs

•

High energy import costs and high solar
potential suggest transformation in favor
of solar energy

•

Turmoil in the southeast neighbors
endangers fuel import which increases
the need for alternative energy sources

•

Low cost of electricity based on coal and
hydropower, but these resources are
almost depleted or reached maximum
production capacity

In other words, there will not be a booming solar PV market in Turkey for the next coming few years. At first
glance, it appears that the 3 GW target of solar electricity for 2023 is a minimum threshold for the country
where there is a much higher solar energy potential. However, a thorough analysis of the market shows that
this target is actually set as more of an upper limit.

5.1.

Discussions

5.1.1.

Economy

There are both positive and negative variables influencing the market growth for solar PV in Turkey. Mainly,
the growing economy is an appeal for investors. The economy has been more stable in the last decade
compared to the previous period. The fact that there has been the same political party ruling the government
for the last thirteen years enhances the political and economic stability in the macro scale, without considering
the domestic political problems. However, there has been political turmoil with and within Turkey’s
southeastern neighbors in the last few years causing vulnerability in the economy in general. As a
consequence, the economy in Turkey is an appealing growing economy as well as a very risky one.

5.1.2.

Economy and Energy

Also, this turmoil in the southeast of the country also jeopardizes the security of natural gas and oil import
routes, which increases the urgency of increased domestic energy production need. Besides, European
businesses specialized on the solar PV are in need of new markets. Turkey, a neighboring country to Europe is
a potential new market for them and the energy sector in the country needs investment.
More specifically, even though the economic growth is attractive for potential solar PV investors, high interest
rates generate high financing costs for projects and the inflation profile of the country indicates financial risk.
Furthermore, doing business is cumbersome in Turkey comparing with other countries due to bureaucracy
and corruption. These facts about financial and business environment are effective repellents for investors.
Nevertheless, Turkey is a developing country where opportunities arise and the growing energy demand
requires around 5 GW of annual power capacity addition in the country. Many investors are keen to cease the
opportunity. Alongside local investors, there are foreign investors expected to be interested in this market
judging by the origin of FDI in the country, which mainly comes from West Europe where the volume of
solar markets has been shrinking. Regarding this emerging solar PV market, 9 GW of project application for
the first round tender for 600 MW of license clearly shows the interest. On the other hand, this also shows
that the application process was not well anticipated and planned by the authorities.

5.1.3.

Energy, Regulatory Framework and PV Market

The energy profile of the country is mainly based on natural gas, coal, oil and hydropower of which a
considerable amount is imported energy. The high fuel import costs, mostly due to natural gas, forces the
energy sector towards a change of resource. Among the already matured technologies, coal and hydropower
have the highest amount of reserves or potential in the country. Solar energy has the overall highest potential,
technically, when all available technologies are concerned; however, it is not a spread technology yet.
In Europe, when solar PV technology was subsidized in the current leading markets, the speed of initial
growth was higher than it is now expected in Turkey. These markets had exponential growth. In general,
emerging markets or new markets experience an s-curve growth. So, the solar markets in Europe expanded
quickly in this fashion. Given the circumstances, a similar start with much higher annual installations could be
expected in Turkey as well. However, there are several obstacles in front of the sector and most of them are
related to regulatory framework as if a fast emergence of the market is not desired. The licensed segment is
staggered by delayed tenders. The unlicensed segment has complex, time consuming and expensive
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procedures involving permits from many government offices, which are too difficult for small size investors
or especially for individuals. Moreover, grid connection permissions are under the authorization of regional
private distribution companies which earn money through distribution. Increase in self-consumption systems
in the grid, such as solar PV systems, means decrease in electricity sales and there is a chance for these
companies to use the given transformer station capacities for their own benefits through founding new
entities. This generates a conflict of interest for the distribution companies.

5.1.4.

Regulatory Framework

There might be several reasons why this emerging market is poorly regulated; might be due to individual
benefits of the people in charge who are linked to conventional energy sector or incompetency of the
regulative authorities. One way or another, the solar PV market in Turkey is not growing according to its
potential mostly because of lacking efficient regulatory system.
Though, why there is an incompetent regulatory system may have several reasons. Energy sector is a big and
old sector under heavy influence of the relations between the politicians and sector shareholders. There are
mutual and unofficial benefits for politicians and energy sector leaders which are mostly based on fossil fuels.
Accordingly, a quick change in the energy profile of the country would not be welcomed until those
influencers secure their benefits in the emerging markets. So, the lack of an effective regulatory environment
for solar PV can be understood from this perspective.
In relation, the main natural gas and oil company (BOTAS) in Turkey is public even after longs years of
privatization in the energy sector and operating under subsidies, providing the local market with imported
natural gas which is sold for lower rates than its import cost and also for different rates to different buyers.
The purpose is to keep the electricity prices as low as possible so that the society and related industries would
not be seriously disturbed with the change. Even though there has been privatization in the energy sector for
almost two decades, this company has not been exempted so far. That’s how dramatic raise in the electricity
prices are being avoided. Expectedly, the leading political party wants to keep increasing its power and
politicians want to keep their individual benefits from the current energy sector. There is going to be general
election in 2015 and it is likely that BOTAS will be going under privatization afterwards. It means that there is
going to be two transitions regarding the energy sector. One is related to continuing privatization in the sector
which needs to be adjusted to keep the electricity prices at acceptable levels. The other transition is related to
the unofficial individual benefits of the authorized persons, as time is needed for those relations to be carried
or formed around a new market before this market could be set free to evolve.

5.1.5.

PV Market

But there is a point of interest for renewables in this transition, which is the opportunity to join the
competition with decreasing costs. The wind energy has already been establishing, even though slower than
expected, the decreasing costs of renewables, especially for solar energy, will give a good advantage for solar
electricity competitiveness. Currently, the support mechanisms for renewables are there due to global trends
and pressure of their energy resource potential. Intentionally or not, the regulative processes have several
bottlenecks and one might think that these are intended for due to the single fact that the developing
renewable energy technologies will no longer need subsidies soon threatens rooted fossil fuel industry.
On the other hand, there is another aspect of the economic burden the government is carrying to keep
supporting the fossil fuel sector, mostly in natural gas and oil operations. Electricity market in Turkey is not a
totally free market. As given earlier, only half of the electricity production is done by private entities.
However, the privatization will eventually continue and there will be a point where the government subsidies
are no longer politically necessary and are being transferred. At this point, solar PV technology is expected to
gain additional competitive advantage due to its high potential.
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In short, the growth of the solar PV market is expected to be low in Turkey in the near future but expected to
significantly increase following the occurrence of inevitable lack of viable energy supply. Regarding the
segmentation, unlicensed projects are expected to constitute to a bigger portion of the installation capacities,
mostly with commercial systems rather than residential ones. Since the purchasing power of the people is
lower in Turkey compared to other countries with developed solar markets and that private houses are not as
common in Turkey as in those countries. Consequently, a residential PV system is costly at individual level of
use even though it is a profitable long term investment. On the other hand, commercial and self-consumption
systems are more likely to spread because medium or large size enterprises have both the need and the
financial capabilities.

5.2.

Recommendations

As concluded above, the short term prospects for PV technology to spread in Turkey are low for now. This
study also shows the high solar potential and need in Turkish energy sector and the question why this is so
naturally follows.
Basically, the whole picture studied during this thesis project shows that the main bottleneck, the major barrier
in front of PV systems is related to the conditions in the regulatory framework. Part of the methodology of
this thesis study has been to contact government offices and key persons. As a result, it was seen that the staff
and personnel who are responsible on running the licensing and permitting processes are either very few or
sometimes a single person. This shows that the evaluation of the applications is overloading the capacity of
these offices and thus getting delayed. On the other hand, the legislative part of the regulative system is
incompetent to cover all the necessary aspects of installation of solar PV systems. Since the central authority is
also not keen on building up a strong and intact system, the local procedures vary among different locations in
the country. Responsible municipalities or regional offices may come to different decisions for similar
situations. This generates inconsistency and doubt. The key decisions for enabling or disabling a project are
open to interpretation. This should be eliminated by well-constructed evaluation methodologies which are
under supervision of qualified personnel who are anonymous for prevention of manipulations.
Moreover, inefficient regulations keep on applying and there appears to me no notices and announcement
regarding updating or improving the legislation. For instance, the obligatory solar irradiation measurement is a
good example of loss of resources. Even though there are several neighbouring fields being developed for PV
systems, it is obligatory to measure solar radiation for half a year prior to license application for each field. The
results is having dozens of irradiation measurement systems in meters of distance measuring data for long
months which is already known.
It is recommended that the regulatory framework for solar PV technology in Turkey is revised as soon as
possible. The staff responsible for legislation should be technically and legally qualified for designing a
properly functioning framework, as well as evaluating the applications. In order this to happen, the central
regulatory authority needs to dedicate more resources for renewable technologies.
On the other hand, an autonomous system should be formed legal wise in order to reach standardized
processes for different regions. In order this to be possible and feedback loop should be there as well as
necessary inspections. Currently, distribution companies may reject unlicensed applications and are not
obliged to state reasons. This should be disclosed.
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Appendix A

Graph 26: Development of Interest Rates in Turkey, 1990-2001 [6]

Graph 27: Development of Interest Rates in Turkey, 2001-2014 [6]

Graph 28: Development of Inflation Rates in Turkey, 1990-2014 [6]
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Appendix B
B.1.

Energy Production and Supply

As it has been emphasized many times, energy production is not sufficient in Turkey and that is why the
country is dependent on imported fuels. However, investments are being planned to increase the domestic
supply. Graph 29 shows the composition of the energy resources used in Turkey with the 2011 values. Almost
half of the production was from coal and peat. After that, hydroelectric generation, biofuels and waste, and
geothermal and solar power contribute to the energy production. Currently, there is no energy production
with nuclear technologies but there are nuclear power plant projects at development stage.
Natural Gas
2%

Crude Oil
7%
Geothermal/
solar/wind
10%
Biofuels & Waste
11%

Energy
Production

Coal/peat
56%

Hydro
14%

Graph 29: The Energy Production Mix in Turkey, 2011 [17]

And when the progress of this energy production mix is considered within the time period of 1971 to 2011, it
can be seen in Graph 30 that coal/peat contribution and hydroelectric generation has been increasing
alongside the renewables appearing in the last years; such as solar, wind and geothermal energy. Meanwhile
biofuels and waste usage has been decreasing, mostly due to the decreasing use of wood as fuel. The oil
production is fairly constant and there is a small amount of natural gas production as well.

Geothermal/solar/win
d
Biofuels & waste
Hydro
Oil

Natural
gas

Coal/peat

Graph 30: Development of the Energy Production Mix in Turkey, 1971-2011
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The obvious reason behind coal domination the domestic energy supply is that the only significant fossil
reserves are coal, which unfortunately consists of coal types with low heating value. Due to the growing
energy demand, the pressure on policy makers grow and the focus converges towards increasing coal
utilization at maximum limit in order to reach a quick and cheap solution. As most of the coal production
companies are private, price competition causes decreasing employment and working condition quality. In
2014, a mine accident caused over 300 deaths. This attracted several criticisms and protests about the topic
without constructive results.
The energy consumption in Turkey and a comparison with other countries are given above. Data for all
countries was available latest for 2010. According to it, domestic production was 34 Mtoe (395.4 TWh) and
consumption was 113 Mtoe (1314.2 TWh) in 2010. The values given in Graph 9 also include 2011 numbers,
which are 35 Mtoe (407 TWh) of production and 124 Mtoe (1442 TWh) of consumption.
This means that the domestic energy supply in Turkey was only up to 30% of the demand. The gap was
supplied by imports which will be discussed further on.
So, with the imported fuels, the TPES mix becomes very different than of the production; as can be seen in
Graph 31. Mainly, natural gas, coal/peat and oil supplies the energy need in Turkey. Renewable energy
sources, including hydropower, only constituted 10% to total primary energy supply in 2011 while the rest,
90%, was fossil fuels.

Total Primary Energy Supply (TPES) mix
Biofuels & Waste,
3.3%

Geothermal/
solar/wind, 2.8%

Hydro, 4.0%

Natural Gas,
32.7%

Oil, 27.1%

Coal/peat, 30.2%

Graph 31: Total Primary Energy Supply (TPES) Mix, 2011 [17]

Graph 32 shows the development of the Total Primary Energy Supply (TPES) mix within the time period of
1971 to 2011. The supply has been consisting of oil, biofuels and coal in 1970s; as these were the available
sources and the biofuel type used was mostly wood. Afterwards, share of coal and oil kept increasing in supply
mix and natural gas came into the picture in late 1990s, currently being a major portion of the energy supply.
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Graph 32: Evolution of the Total Primary Energy Supply Mix in Turkey, 1971-2011 [17]

B.1.1.

Energy Import

As it is visible in the graphs given earlier, Turkey imports more or less 75% of its energy supply. Table 22
shows net energy import ratios of selected European countries and Turkey for 2010, 2011 and 2012; whereas
Graph 33 shows the growth of this imported energy dependency of Turkey since 1960.
Table 22: Net Energy Imports (% of Energy Use) [1]

Energy imports, net (% of energy use)

2010

2011

2012

Italy

83%

81%

79%

Spain

73%

75%

74%

Turkey

69%

72%

73%

Germany

60%

60%

60%

France

48%

46%

47%

United Kingdom

27%

31%

39%
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Graph 33: Energy Import Development in Turkey [1]

For example, the amount of net energy imported was 72% of energy used in 2011. As natural gas, oil and coal
are the main resources for TPES, it can be seen in Graph 34 that they are mostly imported. Coal import
percentage appears less than oil and natural gas; it is due to the domestic coal production. Also, most of the
export was oil products in 2011. Looking at the values, around 88.5 Mtoe import and 8.4 Mtoe export, the net
import value of 80.1 Mtoe was almost three quarters of the total energy supply, which was 124 Mtoe.

Energy Import vs. Export, 2011 (Mtoe)
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Graph 34: Energy Import vs. Export [17]

As energy being not cheap, the impact of this energy import on the economy of the country is significant. The
GDP of Turkey for 2013 was 820 billion $ and the current account deficit for that year being 7.9%, the
amount of deficit was almost 65 billion dollars:

The same year, the cost of energy import was 55.9 billion $ and this corresponds to 86% of the account deficit
for that year.
Dramatically, the incline in the energy import percentage values in Graph 33 together with the TPES mix in
Graph 31 show that Turkey is becoming more and more dependent on imported fossil fuels and paying for
them with the money it does not have.
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Suppliers

Graph 35: Fuel Suppliers to Turkey, 2012

Furthermore, as details are shown in Graph 35, these fossil fuels are mostly from




Natural Gas: Russia, Iran, Algeria and Qatar
Coal: Russia, Australia, and USA
Oil: Iran, Iraq, Saudi Arabia.

The current turmoil in the Middle East and the fact that Turkey does not have very good political relations
with the countries where oil and natural gas are mainly coming from endangers the energy security of the
country. Moreover, adding the economic burden of these energy imports, the pressure for domestic energy
supply need becomes more and more serious. These conditions and the expected increases in prices as
consequences support domestic production as well as the development of renewable energy methods.

Cost of Energy Import
Again, as mentioned earlier, Turkey imports roundly 75% of its energy supply and the cost of import in 2013
was 55.9 billion $. The value of Turkey’s total import was 251 billion $ for the same year and this means that
energy import generated 22% of Turkey’s total import.

B.2.

Primary to Secondary Energy Transformation

The primary energy sources are used in several ways. Most of the TPES is used for energy purposes while
some of it is used for non-energy use; for example approximately 6 Mtoe of oil products is used for nonenergy use during 2011. The main amount of primary energy sources are transformed into secondary energy
sources as electricity and heat, whether in electrical power plants or in combined heat and power (CHP)
plants.

B.2.1.

Electrical Power Plants

Graph 36 shows the types of primary resources used in electrical power plants in Turkey in 2011. The main
fuel in electrical power plants was coal and natural gas in Turkey. Considering the whole transformation, an
efficiency value of 50% occurs in electricity generation in power plants.
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Graph 36: Energy Spent in Electricity Power Plants [17]

B.2.2.

CHP Plants

On the other hand, the transformation in CHP plants sums up to be operating with 77% efficiency
considering the whole process and use mostly natural gas. The input fuel types can be seen in Graph 37.
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Graph 37: Energy Spent in CHP Plants [17]
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Graph 38: Primary to Secondary Energy Transformation
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B.3.

Energy Mix

B.3.1.

Oil

Turkey relies heavily on foreign sources of oil and imports nearly %90 of its oil consumption. As can be seen
in Graph 39, Turkey's oil production peaked in 1991 at 4.36 Mtoe. Oil production in Turkey in 2011 was 2.9
Mtoe. Proved oil reserves are 41.3 Mtoe located at Hakkari Basin, where most of Turkey's oil production is.
Exploration activities are going on in Black Sea and Aegean Sea.
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Graph 39: Total Oil Production & Consumption, 1980-2011 (EIA)
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Figure 9: Oil Pipelines around Turkey

There may also be significant reserves under the Aegean Sea (west); however this has not yet been confirmed
because of the ongoing territorial dispute with Greece. Also, Turkish Petroleum Company (TPAO) has
increased its exploration activities in the Black Sea (north), which according to the company could hold 1000
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to 1400 Mtoe. New fuel transportation connections are established in early 2000s to transport oil from
Caspian area to Turkey and Europe. Similarly, there are projects under construction for natural gas
transportation, as Turkey being dependent on imported fuels. Additionally, Turkey is playing an increasingly
important role in the transit of oil and gas supplies. A terminal on Turkey’s Mediterranean coast at Ceyhan
allows the country to export oil from northern Iraq and Azerbaijan. Growing volumes of Russian and Caspian
oil are being sent by tanker via the Bosphorus Strait to Western markets. The Baku-Tbilisi-Ceyhan Pipeline
(BTC) is Turkey’s longest pipeline, and runs approximately 1770 km. The pipeline transports Azeri light crude
via Georgia to Turkey’s Mediterranean coast for further export. The Kirkuk-Ceyhan pipeline is Turkey’s
largest oil pipeline (by capacity), and serves as a transport pipeline of Iraqi oil. It is approximately 965 km
long. In addition, new refinery construction is planned for Ceyhan, which is the terminus of two existing
pipelines (Kirkuk-Ceyhan and BTC), as well as the ongoing Samsun-Ceyhan project (dark blue). Also another
pipeline connecting Ceyhan-Ashkelon-Eilat is planned. [16]

B.3.2.

Natural Gas

Turkey produced 22 billion cubic feet (Bcf) of natural gas in 2012, which is 0.57 Mtoe. On the other hand,
estimated natural gas reserves are 241 Bcf (6.27 Mtoe). Natural Gas Exploration: Sea of Marmara and Black
Sea.
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Graph 40: Dry Natural Gas Production vs. Consumption, 1980-2011

As mentioned, Turkey produces a very small amount of natural gas, relying almost exclusively on imports to
meet domestic demand. Natural gas is mainly used in power generation and space heating. Consumption has
been increasing rapidly, hitting a peak of 1.58 trillion cubic feet (Tcf), which is 41 Mtoe, in 2011 up from 442
Bcf in 1999.
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Figure 10: Natural Gas Pipelines around Turkey

Most of Turkey's gas imports
from Iran and Azerbaijan, as well
with Algeria and Nigeria.

come from Russia. Turkey also imports gas via
as liquefied natural gas (LNG) supplies under

pipeline
contract

Turkey began receiving gas from Azerbaijan's Shah Deniz field in 2007 to help offset rising consumption.
Rising demand combined with often erratic deliveries of gas from Iran in early 2007 and 2008 have
periodically forced Turkey to request additional deliveries of gas from Russia to meet domestic demand
requirements.
With the 2007 launch of Azerbaijani gas exports to Europe through the Turkey-Greece gas pipeline
interconnector, Turkey has begun to realize its goal of becoming an energy bridge for gas supplies from the
Caspian region to Europe.
Turkey is positioned to play an even bigger role linking gas producers in the Caspian and Middle East to
consumers in south-eastern and central Europe with the proposed Nabucco gas pipeline project. The
Nabucco project is geopolitically significant to European security by diversifying supplies as it will secure
access to new gas supplies from new sources in the Caspian region as well as the Middle East.
For this reason it has been regarded as vital for the EU's long-term strategy to boost supply security. Nabucco
pipeline is expected to run about 3200 km from Erzurum in Turkey to Baumgarten in Austria and carry more
than 1 Tcf of natural gas. However, most recent trade press reports indicate that the start-up date of the
pipeline has been delayed to 2017. [16]
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B.3.3.

Coal

Coal is an important source of energy for Turkey. In 2012, Turkey produced 73 million tons of total coal and
consumed 96 million tons of coal. Around 75% of the coal supply comes from domestic product and thus a
big interest has been developing in domestic coal production to supply the increasing energy demand.

Coal Production & Consumption
120
Production

100
80
60
40

Million Tons

Consumption

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

20
0

Graph 41: Coal Production & Consumption, 1980-2011

Recoverable coal reserves in Turkey were 2.36 billion tons at the end of 2012. Approximately 23% of this was
hard coal and the rest was lignite coal. Hard coal is found only in Zonguldak, while lignite is spread around the
land. Thus Turkey imports mostly hard coal, from Russia, Australia, and USA. Almost half of the lignite
reserves are located in Afşin-Elbistan basin, in southeastern Anatolia. Figure 11 shows the location of coal
reserves on the map of Turkey.

Figure 11: Coal and Lignite Reserves in Turkey
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B.3.4.

Nuclear

Sinop

Akkuyu

Figure 12: Nuclear Power Plant Project Sites

In February 2011, Turkey’s Energy Ministry announced a new target for construction and expansion of
nuclear power, in an effort to reduce Turkey’s heavy dependence on oil and natural gas imports.
Turkey currently does not have any nuclear power plants but is in planning phases of three plans that are
expected to be completed over the next 10 years. First project already started in Akkuyu for a 4.8 GW plant. It
is being run by a Russian company and is planned to have its first unit operational in 2019. The other project
is in Sinop with a capacity of 4.48 GW. Also, project development work is being held on possible locations for
the third plant. The options are Iğneada on the Black Sea, Ankara because of low seismic risk and Tekirdağ on
the northwest coast of the Sea of Marmara. [19]

B.3.5.

Renewables Except Solar

Hydroelectric
By the end of June 2014, installed hydropower capacity is 23.2 GW in Turkey, while the potential capacity is
calculated to be 35 GW which corresponds to 16% of Europe’s and 1% of the world’s total hydropower
potential.
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Graph 42: Hydroelectricity Production, 1980-2011
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Regarding the energy production, there is about 130 TWh per year of hydropower potential in Turkey. Hence,
there are many projects are under development. Figure 13 shows the annual additional capacities for several
countries. In the world, 30 GW of new hydropower was added in 2012, increasing capacity by nearly 3%,
bringing installed capacity to 990GW. The leading country is China in this regard, while Turkey is the second
country installing additional hydropower capacity.

Figure 13: Global Hydropower Capacity Additions, 2012 [36]
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Graph 43: Electricity Production from Renewables except Hydropower, 1980-2011
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Figure 14: Geothermal Energy in Turkey

334 MW installed electricity generation capacity of Turkey is from geothermal energy by the end of June 2014
corresponding to 0.5% of total. The electricity potential from geothermal energy is estimated to be around
32100 MWth and 600 MWel. [21]

Wind
There are 81 wind power plants in Turkey by the end of August 2014 altogether having installed electricity
capacity of 3380 MW in Turkey, which is 5% of total capacity.
The estimated technical wind power potential in Turkey is 83 GW, with energy production potential of 166
TWh/year. The economically viable potential is approximately 48 GW, 38 GW onshore and 10 GW offshore
according to EIE’s (General Directorate of Electrical Power Resources Survey Administration, which is now
General Directorate of Renewable Energy) wind atlas. Turkey’s total installed wind capacity was only 1300
MW in 2005 and 2800 MW in 2010. [22, 23]
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Graph 44: Electricity Production from Biomass and Waste, 1980-2011, EIA

B.4.

Electricity Production

Table 23: Contribution of Utilities in Electricity Production Capacity, 2014

Institutions

Installed Capacity, in MW

%

Private

Production Companies

32,928.6

49.8

Public

EÜAŞ*

21,066.7

31.9

Public-Private

Build-Operate type

6,101.8

9.2

Public-Private

EÜAŞ Partner Plants

2,714.0

4.1

Public-Private

Build-Operate-Transfer type

2,335.8

3.5

Public-Private

Operation Rights Transfer type

938.3

1.4

*EÜAŞ: Electricity Production Inc. is the public company responsible for electricity production in country.
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Graph 45: Development of Electricity Production and Installed Power Capacity in Turkey [37]
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Graph 47: EU, World Average and Turkey Electricity Generation Comparison
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B.5.

Solar Energy

Figure 15: Solar Irradiation Map of Turkey

The electricity consumption in Turkey in 2013 was about 245 TWh. Assuming that the grid structure and
capacity is compatible with a distributed generation model, the area required for PV facilities can be calculated
with rough numbers. Taking the average annual solar radiation as given, 1311 kWh/m²·year, in Turkey and
assuming the conversion efficiency of solar panels and the subsystems to be 10% in total, covering 0.25% of
total area of the country with solar panels would supply the electrical energy demand in 2013:
Equation 1:

This rough calculation is only about electrical energy but not power demand in Turkey. Similar calculations are
also common about the energy demand in the world. And those also suggest a small percentage of land in the
world being covered by solar panels would supply the energy need. Even though these are rough estimates,
there is an important meaning in them. For example, the Reservoir Lake of Atatürk Dam in Turkey extends
over an area of 817 km2, with the power capacity of 2.4 GW, generates 8.9 TWh of electricity annually. So,
solar PV panels covering 2 to 3 times of the dam lake area would generate 240 TWh of electricity annually,
which is the annual consumption of the country. [38, 39]
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B.5.1.

Global Solar PV

Graph 51: Solar PV Global Capacity Shares of Top 10 Countries, 2012 [36]

Table 24: Top 10 Countries for Installations and Total Installed Capacity in 2013 [40]

Additional Installations in 2013

GW

Total Installed Capacity

GW

China

11.3

Germany

35.5

Japan
USA

6.9
4.8

China
Italy

18.3
17.6

Germany
Italy

3.3
1.5

Japan
USA

13.6
12.0

India
Romania
Greece
UK
Australia

1.1
1.1
1.0
1.0
0.9

Spain
France
Australia
Belgium
UK

5.6
4.6
3.3
3.0
2.9
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B.5.2.

Solar Collectors

Cumulated Solar Collector Capacity
(MWth), by the end of 2011
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Graph 52: Cumulated Solar Collector Capacity by 2011 [41]

Despite the fact that Turkey has no significant solar PV installations, solar collector capacity of the country
was already over 10 GWth in 2011. In the world, Turkey stands among the leading countries in the solar
thermal collector technology. This is an important point related to the topic at hand, as this shows that Turkey
has been using solar energy. This also implies that the community is acceptive and aware of the solar energy
potential.
Moreover, as can be seen in Graph 53, Turkey was the second country in additional collector installations in
2011.

Graph 53: Solar Water Heating Global Capacity Additions, 2011 [36]
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B.5.3.

Energy and Solar PV in Europe

The values are given in the first column in Mtoe as it is the generally used unit for total consumption, then
they are converted to TWh for the sake of easier comparison. Germany’s energy consumption for 2012 is
almost triple of Turkey’s. Following Germany, France, UK and Italy had consumptions volumes higher than
Spain and Turkey, which are closer in energy consumption volumes as well as electricity production which is
given in the next column. Again the same order applies here. Moreover, calculating the electricity production
to energy consumption ratio of the given countries, it is observed to be between 16-20%.
Table 25: Energy vs. Electricity Consumption, Country Comparison [1]

Country
Unit:
Germany
France
UK
Italy
Spain
Turkey

Energy Consumption
Mtoe
TWh
307.38
251.71
192.38
158.62
124.68
115.70

Electricity Prod.
TWh

3574.83
2927.39
2237.38
1844.75
1450.03
1345.59

610.95
555.13
360.22
294.37
293.50
239.50

Electricity/Energy
(%)
17.1%
19.0%
16.1%
16.0%
20.2%
17.8%

Source: (2012, World Bank)

Further on the energy consumption of the countries, Table 26 shows the percentages of the energy imports
for the years 2010, 2011 and 2012. Germany had 60% of its energy consumption from imported fuels while
Italy, Spain and Turkey have been dependent on foreign sources for more than 70% of their consumptions.
On the other hand, energy import of France was around 50% and UK’s was 27% to 39% from 2010 to 2012.
Table 26: Net Energy Imports (% of Energy Use) [1]

Energy imports, net (% of energy use)

2010

2011

2012

Italy

83%

81%

79%

Spain

73%

75%

74%

Turkey

69%

72%

73%

Germany

60%

60%

60%

France

48%

46%

47%

United Kingdom

27%

31%

39%

Furthermore, considering the electricity demand, electricity generation capacities and installed solar electricity
capacities are given in Table 27 for the countries to be compared. The values are not all from the same year
but still are suitable for comparing the magnitudes. A similar order to the energy consumption is also seen
with the total electricity capacity, except UK. The maximum power demand of the country appears to be
relatively less than the others, even though there is much higher energy consumption than Italy and Spain.
This difference suggests reasoning due to several factors such as efficiency of the plants, types of technologies
being used and sectorial power demand distributions, as industry and residential energy consumption profiles
are different.
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The second column in Table 27 shows a ratio of electricity production over total installed capacity. These
values are in “1000 hours” and are calculated to signify the differences between the power demand
characteristics of the countries. A higher value may be due to either higher electricity production efficiencies,
time distribution of energy use or electricity import.
Table 27: Electricity Production vs. Installed Capacities, Country Comparison [16, 18, 42]

Country
Unit:

Total Cap.

Electricity P. / Total Cap.

Solar Cap.

Solar Cap. / Total Cap.

GW

MW

%

Germany
France

175.0*
130.4

1000 h
3.5
4.3

37448*
4673

21.4%
3.6%

Italy
Spain

118.2
101.8

3.9
2.5

17928
5340

15.2%
5.2%

UK

93.2

2.9

3375

3.6%

68.2**

3.6

15

0.01%

Turkey

* Fraunhofer, 16.07.2014, ** TEIAS, June 2014

The installed solar capacities are also given in the third column for the given countries. Germany, with 37GW,
and Italy, with 18GW, have much higher solar electricity share in their mix with 21% and 15%, while others
are around 3-5% except Turkey. Electricity from solar energy is recently entering the mix.
Table 28: Installed Capacity, Country Comparison [16, 43]

Electricity - installed generating capacities

Global Rank (2013)

in GW

2011, EIA

Germany

6

153.20

159.5

France

8

124.3

130.4

Italy

9

122.30

118.2

Spain

11

101.7

101.8

United Kingdom

12

88.02

93.2

Turkey

18

68.2*

53.9

*Capacity value in 31 August 2014,
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Graph 54: European PV Market Split in 2012 (MW; %) [44]

3.3 GW

1.5 GW
1 GW
Graph 55: European PV Market Split in 2013 [26]

After this decrease has been started, the share of the countries in the European PV market for 2012 and 2013
are given in the Graph 54and Graph 55, respectively. During these years, while Germany, Italy and France
decreased their installations, UK kept going.
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Appendix C
Table 29: Regional Distribution Companies [45]

1. Area: Dicle EDAŞ
2. Area: Vangölü EDAŞ
3. Area: Aras EDAŞ
4. Area: Çoruh EDAŞ
5. Area: Fırat EDAŞ
6. Area: Çamlıbel EDAŞ
7. Area: Toroslar EDAŞ
8. Area: Meram EDAŞ
9. Area: Başkent EDAŞ
10. Area: Akdeniz EDAŞ
11. Area: Gediz EDAŞ

12. Area: Uludağ EDAŞ
13. Area: Trakya EDAŞ
14. Area: Anadolu Yakası EDAŞ
15. Area: Sakarya EDAŞ
16. Area: Osmangazi EDAŞ
17. Area: Boğaziçi EDAŞ
18. Area: *Kayseri ve Civarı Elektrik Türk A.Ş.
19. Area: *Menderes EDAŞ
20. Area: *Göksu EDAŞ
21. Area: Yeşilırmak EDAŞ

EDAŞ: Elektrik Dağıtım Anonim Şirketi / Electricity Distribution Company Inc.
*The companies which are currently in privatization process
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C.1.

Legislation Related to Solar PV

The legal regulations within the electricity market legislations related to PV Power production in Turkey are;
[46]
(1) RES Law (known as YEK in Turkish):
The Law No. 6094 (previous version: 5346), Law on Utilization of Renewable Energy Sources
For The Purpose Of Generating Electrical Energy,
(2) EML (known as EPK in Turkish):
The Law No. 6446 (previous version: 4628), Electricity Market Law,
(3) The Law No. 5627, Energy Efficiency Law,
(4) Electricity Market License Regulation,
(5) Regulation On Certification And Promotion Of Renewable Energy Sources,
(6) Regulation On Unlicensed Electricity Generation In Electricity Market,
(7) Regulation On The Use Of Domestic Products In Facilities Producing Electricity From
Renewable Energy Sources,
(8) Regulation On Solar Energy Based Electricity Production Plants,
(9) Measurement Standards Notice Regarding Wind And Solar Energy Related License
Applications,
(10) Regulation On Competition Regarding Pre-license Applications for Building Wind And Solar
Energy Based Production Facilities
(11) Regulation On Technical Assessment Of Solar Energy Based License Applications
Chronologically, the progress was as follows;
1. (Law no. 5346) RES Law is amended in the end of 2010 (law no. 6094). RES mechanism is
introduced with increased incentives which are applicable for 10 years.
2. Domestic product use support mechanism is also introduced with the amendment law no. 6094. The
related regulations were announced in June 2011 within the “Regulations on Solar Energy Based
Electricity Production Plants”. This additional incentive is applicable for 5 years after the date of
certification.
3. “Regulation on Certification and Promotion of Renewable Energy Sources” is announced on July
2011. It included statements about the responsibilities of Market Financial Settlement Center, of
which the regulations to be announced by EMRA.
4. In August 2011, it is announced that the list of transformer stations which solar energy based
productions plants can be connected and their capacities within 600 MW of limit are to be announced
by 31.12.2013 by The Ministry of Energy and Natural Resources.
5. “Measurement Standards Notice Regarding Wind And Solar Energy Related License Applications” is
announced in February 2012 and revised in March 2012;
a. An important topic included was the “competition” (tendering) which would be held when
there are several applications for the same grid connection point and that the authority
related to regulations and organization is given to TEİAŞ.

C.1.1.

Renewable Energy Sources (RES) Law

The law no. 5346 “Law on Utilization of Renewable Energy Sources For The Purpose Of Generating
Electrical Energy” was enacted in 2005 by Grand National Assembly of Turkey (Türkiye Büyük Millet Meclisi
- TBMM). This law is basically called “Renewable Energy Sources (RES) Law / Yenilenebilir Enerji
Kaynakları (YEK) Kanunu”.
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At first, RES law set an upper limit of 5.5 €cent/kWh for the guaranteed purchase of electricity from
renewable energy resources. Even though the use of wind and hydraulic resources were promoted, this
incentive amount was not enough for the other renewables, such as solar and geothermal energy. So the
expected development in solar energy market was not realized. Hence, an amendment to the law was enacted
in 2010 and inured in 2011 (law no. 6094, related to RES law). A resource based incentive mechanism and
incentives for domestic product use were introduced in this amendment.

C.1.2.

Renewable Energy Sources (RES) FIT Mechanism

The amounts and the durations of the incentives within the resource based incentive mechanism were
included to the Article 6 of the amended RES Law under the title of “RES Support Mechanism”. Table 30
lists these applicable prices based on the renewable energy source type. This mechanism was formed for
duration of 10 years, involving the “RES Support Mechanism based production license” holders which are or
will be commissioned until 31.12.2020.
Table 30: Feed in Tariff (FIT) Prices by Fuel Type, December 2010 [30]

Schedule I
(Provision of the law no. 6094dated 29/12/2010)
Type of Production Facility Based on Renewable Energy Resources
Prices Applicable (US $ cent/kWh)
a. Hydroelectric production facility
7.3
b. Wind power based production facility
7.3
c. Geothermal power based production facility
10.5
d. Biomass based production facility (including landfill gas)
13.3
e. Solar power based production facility
13.3

C.1.3.

Additional FIT for Domestic Component Use

Another important amendment in the RES Law was the additional FIT mechanism for the domestic
component use within the RES mechanism based electricity production facilities; which is as follows;
“Use of domestic components (Added with law: 29/12/2010-6094/Art. 4)
ARTICLE 6/B – (1) In the event that the mechanical and/or electro-mechanical equipment used in the
production facilities of license holder entities based on the Renewable Energy Resources within the
scope hereof and commissioned before 31/12/2015 are manufactured domestically; prices in Schedule II will
be added to the prices given in Schedule I, attached hereto, for a term of 5 years as from the commissioning
of the production facility for electrical energy produced and given in such facilities and given to the
distribution system.” [30]
Table 31: Additional FIT Prices for Domestic Component Use [30]

Schedule II
(Provision of the law no. 6094dated 29/12/2010)
Type of Facility
Photovoltaic solar power based production facility
Domestic Production
Domestic Contribution (US Dollar cent/kWh)
1- PV panel integration and solar structural mechanics production
0.8
2- PV modules
1.3
3- Cells forming the PV module
3.5
4- Invertor
0.6
5- Material focusing the solar rays onto the PV module
0.5
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Table 31 shows the PV related part of the Schedule II mentioned in the amendment and lists the additional
incentives for the domestic component use in PV power facilities.
All responsibility for certification and inspection of domestic component use under RES Mechanism was
given to the Ministry of Energy and Natural Resources and the regulation concerning the issue was published
in the official gazette in 19.06.2011.
Also, it is announced that the procedures and the applicable prices for the facilities which will be
commissioned after 31.12.2015 are to be determined and announced by the Council of Ministers upon the
Ministry‘s proposition. Accordingly, with a board decision made on 18.11.2013 (Decree no: 2013/5625), the
period is revised as that the given FIT prices will be applicable for facilities which will be commissioned and
start operating before 31.12.2020.
Moreover, the standards for the equipment in solar energy based electricity production plants and the testing
methods to be applied during inspections are also announced. The corresponding responsibility was given to
EMRA - General Directorate of Renewable Energy.

Certification of Domestic Component Use
In order to be eligible to get the domestic component use support, the “Domestic Component Certificate”
document in the Attachment-2 of “(7) Regulation on the Use of Domestic Components in Facilities
Producing Electricity from Renewable Energy Sources” needs to be prepared by a certified public accountant
and confirmed by the Chamber Of Commerce and Industry which the supplier of the parts is subject to. This
document, and thus the support mechanism are applicable for 5 years.
For the legal entities using full domestic component in their plants, the additional incentive amount is
determined by the Ministry and EMRA is informed of the issue within 15 business days.
During the temporary admission period within the licensing process of the plant, the Domestic Component
Certificate is to be checked by the Admission Council.

C.1.4.

Irradiation Measurement Obligation

In the official gazette of date 04.02.2012, the Ministry of Energy and Natural Resources announced that the
required minimum yearly solar irradiation amount for solar power license applications is revised and the limit
is reduced to 1620 kWh/m2year from 1650 kWh/m2year. Also, the restriction related to project development
areas is abolished.
Another important revision to the law no. 5346 RES Law was the introduction of a mandatory measurement
data submission in license applications based on solar power, which needs to be compliant with the relevant
standards announced by EMRA. This measurement is required to be consisting of minimum a year of solar
irradiation data including a minimum of 6 months of local measurement data. These data has to be collected
within the last 3 years prior to application. The local measurement stations must be within the area where the
solar power production license application is related.
According to this revision, a Solar Measurement Station Installation Report and a Solar Measurement Results
Report is required for license application. The legal entity applying for the license is responsible to get the
necessary permissions for the measurement station’s installation and to submit them to Turkish State
Meteorological Service (TSMS), the institution responsible of the measurement reports. Also, the starting date
of the data for local measurements is accepted as the date TSMS approves the installation report.
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C.1.5.

Other Related Provisions

There are also other legislations related to the electricity market and the provisions within these legislations
referring to solar energy based power generation are outlined in this section.
The following articles are from the Electricity Market License Regulations, which is prepared based on the law
no. 4628 Electricity Market Law. This regulation is published in the official gazette in 04.08.2002.


















Article 7 (paragraph 6): The application dates for the wind and solar energy based production facility
license applications are to be determined by EMRA board and announced on the webpage and the
official gazette.
o Thus the application dates were announced on 24.05.2012 to be 10-14 June 2013 at 09:0018:00
o The applications received during these dates added up to 9000 MW, 15 times of the
announced capacity.
Article 7 (paragraph 12): Any license application based on solar energy cannot be more than 50 MW.
Article 8 (paragraph 5): Measurement data must be submitted according to the law no. 5346 RES Law
Article 6/C paragraph 4.
Article 8 (paragraph 6): In case a legal entity which owns whole of the land regarding the solar
production facility area applies for a license, another application will not be accepted until the
application of the related legal entity is concluded.
Article 12 (paragraph 4): 10% of license acquisition fee will be collected from the legal entities who
apply for license to construct renewable energy sources based electricity production facility. Also,
there will be no annual license fees collected from those facilities for the first 8 years starting from the
facility completion date.
Article 13 (paragraph 11): The legal entities which holds renewable energy sources based production
license may install additional power providing that the facility power output being given to the
network does not exceed the installed capacity stated in the license and that the facility remains in the
boundaries stated in the license.
Article 17 (paragraph 7): The legal entities which produce electricity in renewable energy sources
based production facilities may purchase electricity from wholesale market provided that the amount
of the purchase and the production do not add up to more than the possible production of the facility
in a year with the installed capacity.
Article 30 (paragraph 5): In case the legal entities holding a retail seller license purchase electricity for
the purpose of selling it to the not-eligible customers, if the sale price of the electricity produced in a
renewable energy sources based production facility is lower or equal to the sale price of TETAŞ and if
there is no other cheaper supply source, the legal entity is obliged to purchase it from this renewable
energy sources based production facility.
Article 38 (paragraph 11): Renewable energy sources based production facilities and domestic natural
resources based production facilities will be prioritized in the respective order during the network
connection establishment and connection review phases by TEİAŞ and/or distribution license owner
legal entities.
Supplementary Article 1 (Research and Development Activities): Research and Higher Education
Institutions are exempt of the Article 7 (paragraph 6) and Article 8 (paragraph 2, 3 and 5) of the
License Regulation in case of an application for renewable energy sources based production facility
license via a legal entity within the organization of the institute with the purpose of own consumption
with the limit of maximum 10 MW for the research-development and education activities.
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Provisional Article 43 (law no. 5346 RES Law Article 8 - paragraph 3): The renewable energy sources
based production facilities which will be commissioned and starting to operate before 31.12.2020,
including already operational facilities as of the date of 08.01.2011, will be having 85% discount on
permission, rent, servitude and occupancy permit fees for transportation ways and energy
transmission lines till the grid connection point, including the lines which will be handed over to
TEİAŞ and distribution companies.

Also, there were several amendments made on the Law no. 4628 during 2012 and on 14.03.2013 a newer
version; Law No.6446 Electric Market Law is enacted. The changes introduced are as follows;








Export right
o The license owner legal entities are granted the right to export which was not included in the
previous law, and thus the law become more consistent with EU regulations.
o The power plants situated in the cities next to the borders may use private lines to export
without connecting to the grid.
RES Certificate
o Being given by EMRA, it aims to monitor the type of renewable energy source of electricity
which is bought or sold within national and international market.
Expropriation
o The process till the expropriation decision is made being still under EMRA’s authority, the
responsibility of the expropriation operation is transferred to Ministry of Finance / TEDAŞ.
Allowed Purchase from the Market
o Regardless of the source type, legal entities holding a production license may purchase
electricity from the market at the amount equal to their annual electricity production
allowance per year.

Also related to applications, the following board decision12 from EMRA states some important facts;
“Within the frame of law no. 5346 RES Law Article 6/C – paragraph 5, RES licensed solar energy based
production facilities which will have a total installed capacity of 600 MW; production license application will
be taken during 10-14 June 2013 at 09:00-18:00. License applications for projects on;






farm lands,
special product lands,
planted farm lands,
irrigated farm lands,
lands which impairs the integrity of neighboring farm lands, are decided to be rejected.”

Furthermore, the following statements were included in the same decree;






12

Application can be made for only one grid connection points for each solar power plant project,
The connection point and the voltage level of the connection is to be determined by TEİAŞ and/or the
legal entity holding the related distribution license,
Only one application can be made with one Solar Measurement Results report,
For license applications, the project may include a maximum of 2 hectares of plant area for each MW of
installation. The applications exceeding this limit will be rejected,
The required minimum yearly solar irradiation amount for solar power license applications is revised to be
1620 kWh/m2year (lowered from 1650 kWh/m2year).
Decree no. 3842 as of the date of 24.05.2012

-105-

C.2.

Licensed Segment

Having a license is mandatory in order to be able to operate within the Electricity Market, apart from some
exceptions.
One exception is being exempt of license obligation for installations under 1 MW, which is studied in the
following chapters. Permissions are required for this unlicensed production category but there is no license
obligation and no need to be a company (legal entity). Another exception is production within R&D
operations. These operations should not disturb the grid, are out of the market and trade, and allowed to have
a maximum of 10 MW installed capacity.

C.2.1.

License Types

There are a few types of licenses for different areas in the market; [46]






Production; (a production company may export electricity)
o Pre-license
o License
Transmission
Distribution
Market operations
Supply (including export and import)

Further in this section, the licensing procedure for production purposes will be studied.

Pre-license
There are several requirements for getting a production license and that these requirements take time to be
fulfilled. To set intermediate milestones, a concept of “pre-license” was introduced. Primarily, a pre-license is
given to the legal entity who applies for a production license. This is a type of permission given to legal
entities for production purposes for a period of time to enable them to get certifications, permits or the likes
required due to legislation and for starting production plant investments.
During this period, the legal entity is expected to collect corresponding documents and build up necessary
financial and technical competence to advance in the project and become eligible for the license.
A pre-license is applicable for 24 months; however, depending on the installation capacity, the duration of the
pre-license may be extended up to 36 months by EMRA board decision, see Table 32. Within or after this
period of time, the project is then carried further for licensing.
Table 32: Pre-license Durations

Installed Power Range (P) in MW
P≤5
5 < P ≤ 50
50 < P

Pre-license Duration in months
24
30
36

Besides, no changes are allowed in the partnership structure within this period except inheritance or
bankruptcy situations.
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License
 Given by EMRA to legal entities for production operation within the electricity market
o

Each power plant needs to have a separate license

 License cannot be transferred to another legal entity;
o

Except in case the bank financing the project requests or the legal entity is being divided

o

The power plant can be transferred via sale, renting or usage rights etc.

 Power plants which are based on the same source of renewable energy, situated on multiple structures
and their extensions may be commissioned under a single license provided that they are being
connected to the grid at the same point
 Production company may export
 The legal entity holding the production license may use the produced electricity for the consumption
facilities which the same legal entity owns, rents and/or holds the operation rights of, unless this
electricity is transmitted to the transmission or distribution system. This consumption may not be
considered as sale to end user.

C.2.2.

Licensing Fundamental Terms

Some fundamental terms, which constitute the basics, are listed in this section. For example, a physical
limitation is that a project may include a maximum of 2 hectares of facility area for each MW of installation.
The applications exceeding this limit are to be rejected. Moreover, some basic legal and financial requirements
from the applying legal entity for licensing are; [47]


Legal entities which are subject to private law provisions are required to be founded as a corporation
or a limited company. In case the legal entity is a corporation, the shares which are not in the stock
market needs to be registered shares.



Any legal entity of which its license is cancelled, any of its shareholders who owns 10% or more of
this entity, board manager or members including the ones who resigned within one year prior to
cancellation cannot apply for a license, acquire a license, be within the board or hold any shares of a
legal entity which applies for a license, for three years after the cancellation.



The shareholders who own 10% or more of the company directly or indirectly, the managers and the
auditors must not to be sentenced from crimes stated in the Electricity Market License Regulation
Article 7 – Paragraph 2.



Financial requirement for being a company:
o Law No. 6102, New Turkish Commercial Law, 2012:
 To be a Corporation:
 Public: 50,000 Turkish Lira (TL),
 Non-public: 100,000 Turkish Lira (TL) of capital,
 To be a Limited Company: 10,000 Turkish Lira (TL) of capital is required.
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C.2.3.

Process

The whole project process can be studied under 5 main stages;
(1)
(2)
(3)
(4)
(5)

Project development
Application period
Pre-license period
Licensing
Construction and Operation period

(1) Project development: It starts with a project development initiation. TEIAS announces the transformer
stations the connection capacities allowed for solar power plants. Accordingly, the optimal location needs
to be detected during project stage. Moreover, due to the measurement obligation, a measurement station
needs to be installed and data must be collected for application. The regulation on the measurement
obligation is mentioned in the previous section; “Irradiation Measurement Obligation”.
(2) Application period: The next step is to acquire a production license, and licensing process starts with an
application to EMRA. In total, there are 14 documents required for the application. The list of the related
documents is published with descriptions in EMRA webpage. The license application goes under
consideration after all these 14 documents are acquired. Technical and financial competency of the
applicant is assessed and the required conditions are given in the following sections. When these
requirements are met, the next step is to decide which applicant is to be given the connection right. At
this point, the land owner entity has priority if it is applying. Otherwise, a tendering is organized and the
elected applicant gets a pre-license for duration of 24 months in order to be able to continue with the
project; a few legal and financial terms must be met by the applicant to get the pre-license issued. The
details are given in the following sections.
(3) Pre-license period: During the pre-license period, the company is required to fulfil further specified
terms related to the documentation of the application and some other technical requirements.
(4) Licensing: After all the documents are acquired, an inspection is made and the license is commissioned.
(5) Construction and Operation period: Then the power plants can operetta within the electricity market.
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C.2.4.

Stages and Durations

Table 33: A PV Power Plant Project Realization Stages, Related Tasks and Durations
STAGES

Tasks & Documentation

Authorized Institution

Duration

Announcements
Project Development
Project Development
Project Development
Project Development
Project Development
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Application
Pre-license
Pre-license
Pre-license
Pre-license
Pre-license
Pre-license
Pre-license
Pre-license
Pre-license
Licensing
Licensing
Construction
Operation

1.
2.
3.

TEIAS

Specified date

13
14

4.

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Transformer stations and capacities
Location detection according to TM capacities
Measurements
3.1. Measurement station installation
3.2. Confirmed local data measurement
3.3. Acquire data for another 6 months
License application
4.1. Letter of Application
4.2. Letter of Commitment
4.3. Accreditations
4.4. Memorandum of Association
4.5. Documents on Plant Area
4.5.1. Information form
4.5.2. Time schedule
4.5.3. 1/25000 scaled map
4.5.4. Site plan
4.5.5. Other documents
4.6. Solar Measurement Station Installation Report and Solar Measurement Results Report
4.7. Private Property documents (in case the land owner is applying)
4.8. Document stating that the area does not include farm land
4.9. Memorandum of Association of the shareholder legal entities
4.10. Partnership structure
4.11. Info and criminal records of shareholder real persons and management team
4.12. Balance sheet
4.13. Bank letter of guarantee
4.14. Permission for case of special zones (OIZ, Free Zones etc.)
Assessment of technical and financial competency
Assessment of applications to the same area/transformation station
Tendering (competition)
Pre-license is given to the applicant
Connection and System Usage contract
Acquisition of the property or usage rights of the land regarding the project
Confirmation of the construction plan
Preliminary project confirmation
Application for connection and grid usage contracts
Review on the Prohibited Military Zones
Technical Interaction permit
Environmental Impact Assessment (EIA) document
Construction Permit
Temporary permission
18.1. Domestic Component Certificate check
Construction
Commercial operations

TSMS13
TSMS
TSMS
EMRA

6 months

TSMS
Min. of Food, Ag. & Li.

EMRA- Gen. Dir. of RE
EMRA
TEIAS
EMRA

Specified date

TEDAS

TÜBITAK14

EMRA

Turkish State Meteorological Service
Türkiye Bilimsel ve Teknolojik Araştırma Kurumu (The Scientific and Technological Research Council of Turkey)
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Application
EMRA publishes the list of required documents for applying to production license. The following list is from
the board decision number 4383 as of the date of 02.05.2013, which consists of a revised list of documents
and announcement on the application dates for solar energy plants, which was during 10-14 June 2013, and
related explanations. There are 14 articles in the revised list of required documents, which are as follows;
1) Letter of Application:
It is prepared and signed according to the sample in the Attachment-1 in Electricity Market License
Regulation. Only one of the options is chosen among the ones given in parenthesis in the sample letter.
2) Letter of Commitment:
It is prepared according to the sample in the Attachment-2 in Electricity Market License Regulation and
signed by the person/persons who has/have authority to represent and bind the legal entity. No changes
can be made on the content of the letter. The Article 6 in the sample letter is used only by the applicants
for distribution license.
3) Accreditations:
Original or notarized copy of the accreditations for the person/persons who has/have authority to
represent and bind need to be submitted.
4) Memorandum of Association :
A copy of the legal entity Memorandum of Association as the emended last version which is certified by
the Trade Registry Office, or a photocopy of the certified contract which will be presented with the
original one.
5) Regarding the production plant: (the information and documents stated in (a), (c), (d) and (g) are to be
handed in as electronic copies in 5 CDs).
a. Information Form (5 copies):
Information form filled according to the type of plant among the samples given in the
Attachment-3 in Electricity Market License Regulation.
b. Investment Time Schedule (5 copies):
Time schedule for the time period starting from license acquisition date to plant completion date,
consisting the pre-construction phase, construction phase and the total duration is to be added.
c. 1/25000 Scaled Map showing the location of Plant (5 copies):
The location where the plant is to be constructed should be marked on the map including the
corner coordinates.
d. Site Plan of the Plant (3 copies):
All the facilities belonging to the plant are to be drawn on a 1/5000 scaled cadastral map section
which shows the property distribution. Required in case expropriation and/or land allocation is
needed for the site where the plant is to be built. (Moreover, this map sheet needs to include
parcel info of the city-district-village-neighborhood-block. The cadastral map also needs to
include the current zoning status and property distribution.)
e. Declaration for the land whether it belongs to the category of sensitive zones stated in the
Environmental Impact Assessment (EIA) Regulation / (ÇED Yönetmeliği) Attachment 5.
f. Declaration on the zoning status of the settlement and whether there are legislative restrictions
for zoning alteration, and explanation on how zoning status alteration would be possible.
g. The documents listed in the Attachment 2 of Regulation on Technical Assessment of Solar
Energy Based License Applications (3 copies):
These documents are to be presented in the format stated by The Ministry of Energy and Natural
Resources General Directorate of Renewable Energy (except 1/25000 scaled map and the solar
measurement report).
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6) The Solar Measurement Station Installation Report in Attachment 3 and the Solar Measurement Results
Report in Attachment 4 of “Measurement Standards Notice Regarding Wind and Solar Energy Related
License Applications” or certified copies or photocopies which are to be presented with the original ones.
7) Immovable properties subject to private property:
In case the legal entity applying for the license owns all of the land regarding the power plant settlement,
related documents or certified copies or photocopies which are to be presented with the original ones.
(The documents should clearly state the whole of the planned plant area is included.)
8) The original document or a certified copy or photocopy which is to be presented with the original one
from Ministry of Food, Agriculture and Livestock and from its Provincial/District Directorates which
states that the land subject to the power plant project does not contain;
a. farm lands,
b. special product lands,
c. planted farm lands,
d. irrigated farm lands
e. lands which impair the integrity of neighboring farm lands.
(The documents should clearly state the whole of the planned plant area is included.)
9) For the legal entities which directly or indirectly own 10% or more of the applying legal entity (5% or
more in case it is a public company); a copy of the shareholder legal entity’s Memorandum of Association
as the emended last version which is certified by the Trade Registry Office, or a photocopy of the certified
contract which will be presented with the original one.
10) Partnership structure of the legal entity, with the sums and the percentages for real or legal entities that
holds shared directly or indirectly.
11) Names, titles, address information and criminal record documents issued within the last six months of the
real persons who directly or indirectly own 10% or more of the applying legal entity (5% or more in case
it is a public company), board members, general manager, vice general manager and auditors are required.
12) Documents stating the up to date capital amount of the legal entity.
(Certified balance sheet of the previous year or three month balance sheets for the year of the application
by certified public accountants or tax offices)
13) Bank Letter of Guarantee (Attachment 4) for production license applications;
Confirmation letter regarding that the bank letter of guarantee is prepared by the corresponding branch
bank and that the undersigned are eligible to prepare bank letter of guarantee, also authorized signatures
list of the personal who signed the letter of guarantee and the confirmation letter.
14) Within the zones which are founded with private statue such as Organized Industrial Zones, Free Zones
and etc., declaration from the competent authority stating that there is no inconvenience for building the
power plant in this zone. [30]

Before Getting the Pre-License
The license application goes under consideration after all these 14 documents are acquired. Regarding the
applications under consideration (before pre-license):
 Primarily, a review on connection and system usage is requested by EMRA from the corresponding
distribution company and TEİAŞ. An inspection is held within 10 business day and for once a period
of 15 business days can be given for improvements.
 Then the duration of the pre-license is asked to EMRA – Department of Expropriation.
 In case the review is affirmative and after the pre-license duration is determined by the EMRA, an
approval is made by the council, is also needed to attend the tendering (competition).
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Also financially;


Minimum Capital Requirement: the legal entity needs to have capital of 5% of the total investment.



(Bank) Letter of guarantee
o The “Amount of Total Investment (ATI)” per base power to be used for the calculation of
required amount of capital stated in the letter of guarantee: 3,000,000 TL/MW for solar
energy (EMRA, Decision No: 4709-4, Date: 21/11/2013)
o Table 34 shows the formula to be used to calculate the capital for the letter of guarantee:
 For example, a letter of guarantee of 900,000 TL is required for a 5 MW of
application.
Letter of commitment needs to be presented; the amount required in the letter may not be more than
5% of the foreseen Amount of Total Investment (ATI).




Memorandum of Association of the company needs to be consistent with the legislation and must
clearly state that no changes on the partnership structure can be made during the pre-license period.

Table 34: Calculation of Capital Amount to be stated in Bank Letter of Guarantee [30]

Installed Power (MWm) Percentage for the foreseen ATI (%) Formula to be applied
0 < P ≤ 10

6

P x ATI x 0.06

10 < P ≤ 100

4

ATI x [0.6 + (P – 10) x 0.04 ]

P > 100

2

ATI x [4.2 + (P – 100) x 0.02]

Amount of Total Investment (ATI) is 3,000,000 TL/MW for solar energy

Tendering
Another important topic which was regulated by RES Law Article 6/C Paragraph 4 is that in license
applications made for establishment of electricity production facilities based on solar power, no additional
applications can be made for the same area in the event that the owner of the land applies for licensing. In the
event of several applications for the same region and/or transformer center, in order to determine the one to
be connected to the system with a capacity equal to that of the announced capacity from among the
applications, the TEIAŞ (Turkish Electricity Transmission Company Inc.,) shall organize a tendering
(competition) by underbidding of prices projected in Schedule I (Table 30) for application throughout the
time periods set in the law. Principles and procedures regarding the competition shall be organized in the
regulation to be issued by the TEIAŞ (Turkish Electricity Transmission Company Inc.) after obtaining the
opinions of the Ministry, EMRA (Energy Market Regulatory Authority) and EIEI (Electrical Works Survey
Administration).
After the application is made to EMRA, the applicants who are eligible to participate the tendering receive
notices from TEİAŞ. The applicant hands in the underbidding offer letter in a closed envelope with a few
other documents at the announced date, also specifying for which connection area or connection points the
offer is made. During a gathering with the officials and company representatives, the offers are evaluated and
there are a few possible conflicts; more than one application may
(1) be based on the same land,
(2) have a piece of land in common,
(3) request connection to the same distribution areas or transformer station/connection point.
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So the applicants are first categorized according to the connection points they applied and ranked starting
from the highest bidder. Then the connection capacity for the regarding connection point is distributed
according to the rankings. If two applicants are based on the same land or have a piece of land in common,
the applicant with the higher rank gets the land. The other applicant(s) are asked if the accept to use the
remaining land and consequently they stay in the ranking or are put out.
And if two applicants which are ranked in different connection points have land in common, the highest
bidder gets the land. So in that case, there may be more capacity left from the applicant which lost the land
but was ranked for another connection point. Then the following applicant gets eligible to use that connection
capacity and this process is repeated till all the capacity is distributed.
After the distribution is completed, agreements are made with the applicants and they are obliged to pay the
offered amount of money in three portions in the following three years. Then these applicants can get prelicenses.
Accordingly, starting from 2014, solar PV power generation licenses are being granted to applicants in Turkey.
First tendering (competition) was held in May 2014 on getting the license right for a total of 13 MW capacities
in Elazığ and Erzurum. SOLENTEGRE ENERJİ and HALK ENERJİ acquired licenses for 8 MW (Elazığ)
and 4.9 MW (Erzurum), respectively. [18]
Table 35: Offers Made During Pre-license Tendering in 12 May 2014

City

Company

Power

Offer

ELAZIĞ
ELAZIĞ
ELAZIĞ
ELAZIĞ
ELAZIĞ
ERZURUM
ERZURUM

SOLENTEGRE A.Ş
RA GÜNEŞ ENERJİSİ A.Ş
GÜÇLÜ TEKSTİL MAK.LTD ŞTİ
İNŞAR YAPI LTD ŞTİ
BAŞAKKENT GÜNEŞ A.Ş.
MAKRONOM
HALK ENERJİ

8 MW
8 MW
8 MW
5 MW
7.2 MW
5 MW
4.9 MW

827.000 TL /MW
2.100 TL /MW
301.001 TL /MW
410.000TL /MW
56.000 TL /MW
68.000 TL /MW

After this tendering stage the pre-licenses are given for a previously determined period. The fees for getting a
production pre-license are given in Table 36. One important point about these fees is that the applications
based on renewable energy sources and domestic natural sources are subject to 10% of these fees.
Table 36: Pre-license Fees

Installation Capacity “P” in MW
0 < P ≤ 10 MW
10 < P ≤ 25 MW
25 < P ≤ 50 MW
50 < P ≤ 100 MW
100 < P ≤ 250 MW
250 < P ≤ 500 MW
500 < P ≤ 1000 MW
P > 1000 MW
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For each MW
5000
TL
10000
TL
15000
TL
25000
TL
50000
TL
100000
TL
150000
TL
250000
TL

During The Pre-License Period
The following procedures are required to be completed during the pre-license period;
-

Acquisition of the property or the usage rights of the land regarding the project
Confirmation of the construction plan
Preliminary project confirmation
Application for connection and grid usage contracts
Review on the Prohibited Military Zones
Technical Interaction permit
Environmental Impact Assessment (EIA) document
Construction Permit
The contract for the offered bid (contribution) during tendering (competition)

For Getting the License
The legal entity whose license (pre-license) application is approved by the council is required to complete the
followings within 90 days starting from the date the approval of the council is announced to be able to get the
license:
 Make its Memorandum of Association suitable to the related legislation,
 Have capital corresponding to 20% of the investment,
 Have the bank letter of guarantee for the amount determined by the Electricity Market License
Regulation’s related article, as also given in Table 34.
 Sign the royalty fee contract with TEIAŞ
 Acquire the Environmental Impact Assessment (EIA) / Çevresel Etki Değerlendirmesi (ÇED)
document,
 Letter of commitment needs to be presented; the amount required in the letter may not be more than
10% of the foreseen Amount of Total Investment (ATI).
 Minimum Capital Requirement: the legal entity needs to have capital of 20% of the total investment.
 License fee needs to be paid, see Table 37; applications based on renewable energy sources are subject
to 10% of these fees.
 Submit the Investment time schedule
If these liabilities are already fulfilled before the acquisition of pre-license, license application can be made
directly. The legal entities that complete these obligations in the given time are granted with a license by the
EMRA Regulatory Board’s decision.
Table 37: License Fees

Installation Capacity, “P” in MW
0 < P ≤ 10 MW
10 < P ≤ 25 MW
25 < P ≤ 50 MW
50 < P ≤ 100 MW
100 < P ≤ 250 MW
250 < P ≤ 500 MW
500 < P ≤ 1000 MW
P > 1000 MW

5.000
10.000
15.000
25.000
50.000
100.000
150.000
250.000
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TL
TL
TL
TL
TL
TL
TL
TL

The power plant must be built within the given construction time.
Table 38: Allowed Construction Durations

Installation Capacity “P” in MW

Construction Duration (in months)

P ≤ 10

22

10 < P ≤ 50

30

50 < P

36

C.2.5.

Network and Grid Connection

In 2011, Ministry of Energy and Natural Resources announced the grid connection capacities totaling 600
MW for solar energy based licensed production facilities, see Table 39.
Table 39: Grid Connection Capacities

Region
Capacity (MW)
1
KONYA I
46
2
KONYA II
46
3
VAN, AĞRI
77
4
ANTALYA I
29
5
ANTALYA II
29
6
KARAMAN
38
7
MERSİN
35
8
KAHRAMANMARAŞ, ADIYAMAN
27
9
BURDUR
26
10
NİĞDE, NEVŞEHİR, AKSARAY
26
11
KAYSERİ
25
12
MALATYA, ADIYAMAN
22
13
HAKKARİ
21
14
MUĞLA, AYDIN
20

Region
Capacity (MW)
15
ISPARTA, AFYON
18
16
DENİZLİ
18
17
BİTLİS
16
18
BİNGÖL, TUNCELİ
11
19
ŞIRNAK
11
20
ADANA, OSMANİYE
9
21
MUŞ
9
22
SİİRT, BATMAN, MARDİN
9
23
SİVAS
9
24
ELAZIĞ
8
25
ŞANLIURFA, DİYARBAKIR
7
26
ERZURUM
5
27
ERZİNCAN
3

Furthermore, additional connection capacities are to be announced every year on 1st of April, starting from
2014. However, no announcements were made in 2014. [48]
PV electricity systems belong to the category of Distributed Production Plants (Dağıtık Üretim Santrali DÜS) because such systems have various capacity levels from under 1MW to over 50 MW and thus, these
utilities are subject to specific regulations in the electricity network. Possible grid connection points for such
EMRA licensed production systems are given in Table 40.
Table 40: Grid Connection Points

Installed capacity: P
1- P > 1 MW
2- P < 10 MW
3- 10 ≤ P < 50 MW
4- Combined P
5- P ≥ 50 MW

Connection
to 0.4 kV low voltage lines
to 34.5 kV or to a lower distribution line depending on the capacity
to TEİAŞ transformer station via private transmission and feeder lines
to 154 KV over a shared transformer station
Directly to 154 kV or 380 kV and to be consulted to TEİAŞ
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Grid Connection Types
Figure 16 shows a representative schematic of the electricity network with five different connection
possibilities from Table 40. There are power plants, transmission lines at different voltage levels and the end
users.
Power
Plants

Customer
s

Figure 16: Possible Grid Connection Points for PV Systems

380 kV ETL
Autotransformer

Utility scale power plants
connected at 380 kV and 154
kV level (Hydro, Coal, NG)

Power plants
connected at
medium voltage
level (Hydro,
Wind, NG)

154 kV ETL

34.5 kV MV

154 MV
Transformer

Small scale
Distributed
Production

0.4 kV LV

(PV systems)

Distribution
Transformer

Underground LV Line

Figure 17: Grid Visualization

Grid Connection Review Process
During the application and licensing process, grid connection permission is needed. EMRA forwards the
application to TEİAŞ and/or TEDAŞ for review. Accordingly, a grid connection review document is taken
from;
–
–

TEİAŞ if the PV plants has a big power capacity and is to be connected to the transmission line,
Regional Distribution Company if the plant is to be connected to the distribution line.
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Figure 18: Grid Connection Review Procedure [49]

Evaluation Criteria
The required conditions for the production plant to be connected to the distribution line;




The existing distribution line needs to be technically suitable for the voltage drop and power loss,
The 50 MW of power limit mentioned in Article 5 of Energy Market Network Regulation should not
be exceeded,
The 16 kA of shortcut circuit failure current limit put by TEİAŞ should not be exceeded,

The connection permission is given by taking into account also;






the number and the duration of power cuts,
the maximum and minimum loads on the line,
the characteristics of the line which must have no smaller cross-section than 3/0 AWG15 and/or an
equivalent underground cable,
the auto-producer feeder criteria for the feeders,
and the necessary protection measures taken for the security of life and property and the enterprise
safety.

Information needed in the application
The following info needs to be known for the grid connection application;
1.
2.
3.
4.

the circuit schematic of the connection in which the distribution station is connected,
if the electricity transmission line is a double circuit, whether it works parallel or not,
whether the transformation stations of TEİAŞ works parallel or not,
the names and the power capacities of the plants to which connection permissions are given before for
the electricity transmission line under discussion,
5. the feeder loads in every transformer station, if the electricity transmission line is connected to two or
more 154 kV transformer stations,
6. the distance of the plant to the electricity transmission line under discussion.

15

American Wire Gauge (AWG)
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C.3.

Unlicensed Segment

The concept of unlicensed electricity production is a new concept in Turkish Electricity Market and it is
mainly intended for promoting self-consumption. Within this category of electricity production, any customer
who has registered electricity consumption may apply to build a generation system within the Renewable
Energy Sources (RES) mechanism. There is a limit of 1 MW capacity for the installations to be considered in
this category. Related applications are made to the regional distribution companies and not all but some
similar steps as in the licensed category also apply for unlicensed production.

C.3.1.

Legislation

Primary legislation related to unlicensed electricity production is mentioned in:
•
•

Law no. 6446 Electricity Market Law – Article 14, which was announced on 30 March 2013 in the
official gazette
Law no. 6094 (amendment of Law no. 5346) Law on Utilization of Renewable Energy Sources For
The Purpose Of Generating Electrical Energy – Article 6.

And the secondary legislation involves the following regulations on the topic:
•

Regulation On Unlicensed Electricity Generation In Electricity Market,

•

Regulation On Certification And Promotion Of Renewable Energy Sources,

The introduced changes in the last amendment about the unlicensed production are:
•

The scope of the possible generation and operation options were increased

•

500 kW capacity limit was increased to 1 MW
•

Council of Ministers may increase this capacity to 5 times.

•

Excess production from such self-consumption based production systems will be bought according
to the RES support mechanism prices.

•

Regulations on connection, audition and sales in unlicensed category are given under the authority of
EMRA

There must be a registered consumption correlated with the production facility. Generation and consumption
facilities may be in different locations but they have to be in the same distribution region. Applicants who use
domestic components in their projects are eligible to benefit from the related support mechanism but are not
allowed to have bilateral agreements. [50]
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C.3.2.

Application

The applications are done to the regional distribution companies; there are 21 of them as stated in the
previous sections. And process is briefly as follows:
•

Application to the corresponding Distribution Company

•

Connection Review from the Distribution Company

•

Connection contract with the Distribution Company

•

Construction of the facility within 1-2 years

Documents required are:
•
•
•
•
•
•

Application form
Land register for the location related to the project or rental contract or document for usage rights
Single line diagram of the project
Receipt for the application fee
Registration number for the correlated electricity consumption facility or regarding building license
Environmental Impact Assessment (EIA) document

Additional document required except for roof-top projects:
•

Document showing that the location of the project is not in the category of
• farm lands,
• special product lands,
• planted farm lands,
• irrigated farm lands,
• lands which impairs the integrity of neighboring farm lands
which is to be given from Ministry of Food, Agriculture and Livestock or its regional directorates.

Also:
•

Invitation letter for grid connection contract
• Project confirmation is done by TEDAŞ
• Type test (conformance test) reports during temporary admission period
From provincial private administrations or the municipality or the management of the organized industrial
zone:



Confirmation letter which is confirming the roof or the land is appropriate for solar panel systems,
Confirmation letter for static report for civil works

The technical assessment is made by the General Directorate of Renewable Energy. [50, 51, 52]
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C.3.3.

Combined Consumption

A real person or a legal entity who is a registered consumer may combine his consumption facilities under a
single consumer registration and build a correlated production facility.

Residence

Industry

Office

For the
same
real/legal
entity

Others

Figure 19: Combined Consumption for the Same Entity

Also, several real persons or legal entities may combine their consumption provided that the consumption
facilities are connected to the grid from at the same connection point and/or through a shared meter, and that
they are in the same consumer category. This group of consumers is required to authorize one entity among
them. Further on, both the consumption and the correlated production are considered to belong to this
authorized entity and the related operations are run with him. [50]
Residence

Residence

Autorized
Person

Residence

Residence

Figure 20: Combined Consumption for Several Entities

C.3.4.

Public Land Usage and Acquisition

In case the land subject to the project is public land, it should be purchased, rented or claimed with a usage
right contract. According to law no. 5346 RES Law Article 8, the permissions, renting or usage right contracts
are under the authority of Ministry of Environment and Forestry or Ministry of Finance. The application for
the acquisition of the land is determined by tendering method. Tendering is based on bargaining and at the
end of the contract period all the facilities on the land are transferred to the public treasury provided that the
plant is operational with a minimum of 80% performance ratio.
On the other hand, the acquisition of the areas to be used for power lines is to be requested by the related
distribution company from and done by EMRA and TEDAŞ.
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C.3.5.

Grid Connection

Unlicensed production facilities and their correlated consumption facilities have to be in the same distribution
region. They are to be connected to the grid from the distribution lines which are 36 kV or lower. The grid
connection can be made through the HVL or LVL. The connection capacity through HVL is 30% of the
transformer station. For LVL connections, there is a capacity for transformer stations, except the private
stations. The total power connected to a transformer station based on wind and solar energy can be up to 2
MW. In case of a higher capacity is intended, a review is required by TEİAŞ.

Assessment of the Applications
There are currently 21 distribution regions; each is being operated by a private company. These companies
begin the technical assessment of the applications they received and the applications forwarded to them by
their provincial private administrations on the 5th of every month. These assessments are to be concluded
within 20 days of the following month.
The priority order is as follows in case of several applications for grid connection to the same point:
1. Renewable energy source
2. Cogeneration
3. Projects with production and consumption being at the same location
4. Combined consumption
5. If applicant already has an approved application before
6. Consumption amount
7. Application queue number
As the next step, a notice is sent to the applicants of whose projects are confirmed to invite them for
continuing connection agreement. Starting from the date of the notice is sent, applicants are required to
submit necessary documents to the distribution company and sign the connection agreement within 180 days.
In 30 days, the agreement is made. Starting from the agreement date, solar energy projects which are to be
connected to HVL must be realized in 2 years and to LVL must be realized in 1 year. The completed projects
are given a temporary admission. [53, 54]

C.3.6.

Operation

The main purpose is supposed to be self-consumption within the unlicensed category, however there is no
consumption amount defined in the legislation.
The excess electricity metering is done hourly and consolidated in the end of the month. If the production
and the correlated consumption facility are at the same location, there is only one system usage fee is paid; if
not, both the production and the consumption facilities are subject to system usage fees.
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C.3.7.

Stages and Durations

Date of notice
for grid
connection
invitation

TEDAŞ
Confirmation

Application
to
TEDAŞ
Project design
and local
permissions

90 days

Connection
contract with
the
distribution
company
Connection
contract

TEDAŞ
confirmation

90 days

30 days

Figure 21: Project Stages and Durations for Unlicensed Segment
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Construction

Application to network operator with the documents stated in RUP
Article 7 / Paragraph 1

Refusal
Yes

No

All applications are assessed during the first 20
days of the following month

Documents completed?
Complete documentation?
No
Additional 10 days are given for the
documents to be completed

Refusal

Yes
Application approved
including the alternative?

No
Yes
The network operator posts the results and the alternative
connection proposals for the unapproved applications in its
webpage for 1 month

The applicants who are given and alternative connection
proposal need to state in written that they accept the
connection review within 1 month

The operator sends a letter of invitation
for the connection contract

The applicant who receives the letter needs to apply for a connection
contract with the stated documents in RUP Article 9 / Paragraph 3 within
180 days to the related network operator

A contract is made within 30 days provided that
the all documents are submitted
Construction of the production facility within 1 or 2 years
depending on the facility type and connection voltage level
Temporary admission is made by the Ministry and system usage
contract within the following 1 month
Production facility
operation
Figure 22: Process in Unlicensed Production Projects for Solar PV
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Appendix D
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Graph 56: Price Breakdown of PV Systems [55]

In order to have a long term opinion on the market though, it is necessary to look through the bottle necks.
Assuming that the licensing procedures and regulations are put in order and runs more effectively, there are
still macro level indicators which are not in favor of the market growth despite the promising growth
potential. For example, according to rapid-growth markets report, Turkey is the most risky growing market,
see Table 41.
Table 41: Top Countries at Risk with Growing Markets [56]

Top 5 countries at risk16

Overall Score (out of 20)

Turkey

20

Ukraine

19

Ghana

17

Argentina

16

Indonesia

15

Based on current account balance, external debt, government debt, inflation, credit market growth, import cover and
currency change.
16
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Cumulative Market Outlook, in MW
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Graph 57: Cumulative Solar PV Installation Projections for Various Countries 1 [26, 57, 58, 59]
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Graph 58: Cumulative Solar PV Installation Projections for Various Countries 2 [35, 40]
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Table 42: Value of Energy and Infrastructure Projects, 2013-14 [60]

Rank by aggregate construction value
(energy & utilities and infrastructure)
Country

Value of projects executed (under construction) in 2013 or
in 2014 (US$ billion)
Energy and
Infrastructure
Total
utilities projects
projects

1

China

380.5

204.3

584.7

2

United States

292.8

227.6

520.4

3

India

295.4

207.1

502.5

4

Australia

259.9

73.7

333.6

5

Canada

198.5

36.1

234.6

6

Brazil

139.9

59.7

199.6

7

Russia

128.8

56.1

184.9

8

Saudi Arabia

136.9

47.9

184.8

9

United Kingdom

74.6

71.2

145.8

10

United Arab Emirates

100.0

36.7

136.7

11

Iraq

117.4

7.4

124.8

12

France

32.6

61.1

93.7

13

Vietnam

59.6

32.4

92.0

14

South Korea

65.6

16.8

82.4

15

Qatar

19.0

61.9

80.9

16

Nigeria

57.9

21.7

79.6

17

Venezuela

56.3

21.1

77.5

18

Algeria

44.0

32.7

76.7

19

Germany

40.3

29.9

70.2

20

Turkey

28.7

31.5

60.3
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