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Abstract 

Turkey is one of the countries with the highest sunlight radiation levels in Europe. At the 

same time, Turkey has been struggling with the high demand of energy and high dependence 

on external sources. Therefore, the promotion of renewable energy issue is crucial for Turkey. 

Considering its high potential, solar energy is one of the best options to contribute to the 

energy sources of the country. However, the generation of the electricity out of solar energy is 

not yet at the desired level. The study addresses the main research question: To what extend 

do licensing regulations put into the force by EMRA restrict the competition on the solar 

energy generation market and cause the low share of solar energy in Turkey? So, the 

assessment to answer this question was conducted by using Competition Assessment Tool 

developed by OECD. Three main sections of the assessment tool were operationalized into 

measurable variables. By researching each variable, the state of the competition in the solar 

energy market was analyzed and the reasons of low share of solar energy were looked into. 

Interviews and literature formed the data sources of the analysis. As a results the variables 

were identified, together with their relations to the competition between generators in the 

solar energy market and low share of solar energy in Turkey. Besides, the study includes the 

EU angle of the topic since Turkey is a candidate country for the full membership to the EU. 

To show the basic differences between Turkey and the EU may also contribute to Turkey's 

future solar plans. The study is important to analyze the policy successes and failures to date 

and to make recommendations towards a more developed solar energy future for Turkey to 

get the most efficient result out of its potential. 
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CHAPTER 1: INTRODUCTION 

1.1. Background Information 

Turkey has been showing a rapid growth since the last decade and due to this increase in its 

economy and population, the energy need is also increasing day by day. It is the second 

country after China with the biggest natural gas and electricity demand in the last decade 

(Turkey’s Energy Strategy).  

The main sources of Turkey's energy are natural gas and oil, which are imported from outside 

of the country. In 2014, with 48 billion cubic meter (bcm) Turkey was ranked as 6th country 

in the world in terms of net importers of natural gas (Key World Energy Statistics, 2015).  

Such a dependency makes Turkey vulnerable to meet the increasing energy demand and 

creates high expenses. Turkey needs to find a way to diversify its resources. Therefore, 

Turkey has targets for 2023 on using renewable energy sources in energy production. These 

targets are to increase the renewable energy share in electricity production by 30% (around 

54GW)[1], to increase wind power capacity to 20GW which is around 37% of installed power 

capacity[2], to establish new solar plants with capacity of 5GW which is around 9% of 

installed power capacity[3] (Koç Oget & Ozgür, 2015).  

To be able to achieve these targets it is important to know the potential of the country in 

terms of renewable energy resources. Turkey has a perfect geographic location in terms of 

sunlight because the Mediterranean Sun Belt goes through the south part of the country. In 

that sense Turkey is comparable with even Spain and Portugal which are the countries that 

have the highest solar radiation values in Europe as can be seen in Figure 1.1 (Özeke, 2013).  

 

 

 

 

                                                 

 

[1] [2] [3]: The total installed power capacity is projected as 180 GW for the year 2023 (Tsagas, 2015) 
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Figure 1: Global Horizontal Irradiation Map of Europe 

Reprinted from Solargis, 2014, Retrieved from http://solargis.info/doc/free-solar-radiation-maps-GHI. Copyright[2016] by 

Creative Commons Attribution-ShareAlike 3.0 Unported License. Reprinted with permission. 

 

From the economy perspective, solar energy capital investment potential of Turkey is 

estimated to be around $60 billion and for each year the solar energy potential is estimated as 

380 billion kilowatt-hour (Turkey Declares Support For Solar Power, 2015). Besides such a 

potential, Turkey has been taking some steps in terms of enhancing its electricity market and 

the production of renewable energy. Especially with the establishment of Energy Market 

Regulatory Authority (EMRA) in 2001, Turkey created conditions for a more competitive 

market which is open to the participation of private entities (The Repbulic of Turkey Primary 

Ministry Investment Support and Promotion Agency). Also, since 2010 the government has 

been providing remarkable incentives and support to the renewable energy sector such as tax 

incentives and license incentives (Zuvin & Kirmizioglu, 2016).  

1.2. Problem Statement 

Turkey is a country which has an increasing energy demand while being dependent on mostly 

foreign energy sources. The country needs all its own resources to be used for energy 

generation to be able to achieve the targets and meet the demand.  

Despite of some promising developments and facts, currently Turkey does not have any 

license-required solar energy plant. There are only unlicensed independent solar plants each 

of which has a below 1 MW capacity (Koç Oget & Ozgür, 2015). Especially in the Aegean 
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and Mediterranean regions, the current practice of solar power is limited to its use in domestic 

hot water systems through flat-plate collectors (Özeke, 2013). So, there is only small-scale 

entry to the solar market; insufficient for the solar energy sector to really take off. 

Solar energy is more common in most of European countries, even those with less solar 

radiation potential than Turkey. In order to change this situation in a positive way, the 

analysis of current applications in solar energy area and the role of related institutions such as 

EMRA seems a useful step. There might be (regulatory) obstacles on the way of the 

development of competition in the solar energy market which influence entities who want to 

invest to solar energy. Discovering and analyzing these obstacles, especially the ones which 

are closely related to EMRA's role in the solar energy market, is quite important in order to 

possibly achieve an understanding from which improvements can be suggested towards an 

increase of the share of solar in Turkey's total energy sources.  

It is also useful to picture the level and state of competition in solar energy (market) the 

European Union (EU) to analyze relevant differences and similarities with Turkey, particular 

as regards the functioning of its solar energy market to see what can be learned from EU 

and/or its member states.  

1.3. Research Objective 

The objective of this research is to assess the main reasons of the low share of solar energy in 

Turkey by analyzing the role of the EMRA regulatory authority, together with the policy 

applications and policy incentives which have been deployed so far by EMRA and other 

regulatory bodies such as TETC.  

The second objective of the research is conducting an assessment to show similarities and 

differences between Turkey and EU in terms of competition in solar energy and use to relate 

Turkey's accession process to EU. 

1.4. Research Scope 

This study analyzes the solar energy licensing regulations put into force by EMRA and their 

relationship to the low share of solar energy by using Competition Assessment Tool (CAT) 

defined by OECD to assess whether a regulation restricts competition in a particular area of a 

policy. In this case the focus is the level of the competition and diagnosis of whether it causes 

the low share of solar energy in Turkey. 
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1.5. Research Questions 

Main Research Question: 

To what extend do licensing regulations put into the force by EMRA restrict the competition 

on the solar energy generation market and cause the low share of solar energy in Turkey?   

Sub-Research Questions: 

1. (Determining general current state of play) What is the current state of play as regards 

the factual solar energy development and use in Turkey? What is its solar energy 

potential? What is the current state of play of the Turkish solar energy market? 

2. (Determining the relevance of the assessment framework with the study)What is the 

CAT and how can it be relevant to unlocking a market for solar power? 

3. (Determining regulatory constraints) What are the ways in which the solar energy 

licensing regulation discourages the entry of new businesses to solar energy market so 

that it limits the number or range of generators? How can the regulatory authority, 

namely EMRA, reduce the incentives of generators to compete so that it eases to 

monitor competitors' actions and stimulates cartel-like behaviors?   

4. (Determining impacts of constraints) What significant impacts does the solar energy 

licensing regulation have on prices or production which limit the ability of generators 

to compete? 

5. What is the state of solar energy in the EU and what are the similarities and 

differences between the EU and Turkey in terms of solar energy policy 

implementations? 

1.6. Defining Concepts 

The research is performed based on the Competition Assessment Tool developed by 

Organization for Economic Co-operation and Development (OECD). The details of this 

assessment tool are explained in Chapter 3. 

The following key concepts are planned to be used for the purpose of this study:  

 Competition Assessment Tool: Competition Assessment Tool developed by OECD 

provides a general methodology for identifying unnecessary restraints and developing 

alternative, less restrictive policies that still achieve government objectives. The tool 

asks a series of simple questions to screen for laws and regulations that have the 

potential to unnecessarily restrain competition (OECD, Competition Assessment 

Toolkit Volume1: Principles, 2016). This concept is related to sub-questions 2,3 4. 
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 Competitiveness: It is a market feature to give the right to manage and assess the 

societal resources primarily to those who use them most efficiently (Rutkauskas, 

2008). This concept is directly related to the main research question. 

 Competitive Incentives: Incentives which are commonly used by firms and modern 

organizations to motivate their employees (Bracha & Fershtman, 2012). This concept 

is for sub-questions 2 and 3. 

 Market Power: It is defined as the ability of firms to charge prices, decrease quality 

or innovation above competitive levels and consequently earn significant profits 

(OECD, Competition Assessment Toolkit Volume2: Guidance, 2016). The concept is 

included in study to address sub-question 4. 

 Barriers to Entry: These can be defined as factors which might hinder the entry of 

new firms into the market. There might be different types of barriers such as natural 

barriers, sink cost related barriers, barriers created by conduct of incumbent firm, 

regulations induced barriers (OECD, Competition Assessment Toolkit Volume2: 

Guidance, 2016). This concept directly relates to research sub-question 3. 

 Entry of New Firms: Such a phenomena can inject price competition into the market, 

stimulate innovation and efficiency, improved product and service variety and quality 

(OECD, Competition Assessment Toolkit Volume2: Guidance, 2016). This concept 

relates to research sub-question 3. 

 Exit of Firms: Exit of efficient businesses may lead to increase in market power 

exercised by incumbent firms leading to higher prices (OECD, Competition 

Assessment Toolkit Volume2: Guidance, 2016). This concept relates to research sub-

question 3. 

1.7. Organization of Research Thesis Report 

The report has five chapters. Chapter 1 is the introductory chapter of the report summarizing 

the problem statement and the basic information about the methodology of the study. Chapter 

2 is the theoretical chapter describing the results of literature study, research perspective and 

assessment criteria by explaining the first sub-question. Chapter 3 is the research 

methodology chapter which justifies the chosen methods for the thesis as an answer to the 

sub-question 2. Chapter 4 is the empirical chapter of the study presenting the results of the 

research by supplying answers to the sub-questions 3,4 and 5. Chapter 5 is the chapter of 

conclusions and finalization of the report.  
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1.8. Case Selection 

The research is a desk research to examine the reasons of low share of solar energy in Turkey. 

The reason why the case has been selected is the (day-by-day) increasing energy need of 

Turkey. Since the country is highly dependent on fossil fuels in terms of energy sources, more 

development in other types of energy are needed. Given Turkey's high solar radiation 

potential, solar energy is far behind from where it can/has to be. This is the general scope 

from where the research departs. From here, the research goes deeper in the analysis by being 

more specified at each step. Examination of the solar energy market with a focus on the role 

of regulatory authority, EMRA, is chosen as the scope of the research. To be more specific to 

identify the problems, the (lack of proper) competition in the solar energy market is assumed 

to be one of the most likely cause of to the solar energy market problems. Another 

contribution to this assumption is the fact that the solar module industry is said to not be a 

perfectly competitive industry, because there are differences in prices, markups and market 

shares of different firms in the industry all indicative of deviation from the assumption of 

perfect competition (Pillai & McLaughlin, 2013). 

1.9. Data Collection 

Data collection conducted for the research involves four different interviews as primary data 

and also secondary data. One interview was conducted with a Renewable Energy Expert from 

EMRA. He provided the state of play from the side of the regulatory authority. He has 6 years 

of experience in the solar energy field. The reason why he was chosen as a source of data is 

that he knows all about the (lack of) progress in solar energy over the last five years and he is 

the main person controlling all the permitting processes for solar energy generators. A second 

interview was conducted with a Director of Engineering from a solar energy company which 

gives an R&D and consultancy service to the solar energy sector. He has PhD degree on solar 

energy systems and works for one of the biggest solar energy companies in Turkey. He 

provides information regarding the low share of solar and the relevant reasons, the state of the 

market from the side of solar energy generator. The third interviewee was again from the 

generator side. He was chosen because he was the co-founder of a solar energy generation 

company which is one of the top five companies in Turkey in solar industry. The fourth 

interviewee was a master degree student from the Department of Electrical and Electronics 

Engineering in METU with the expertise of Power Systems. He was from academic side but 
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still he had the general knowledge about the solar energy market stating the basic points also 

supporting the subject from a technical perspective (such as connection issues). 

The questions of the interviews were derived from the key concepts of the assessment 

framework (Competition Assessment Tool). So that the level and state of the competition in 

the solar energy market could  be monitored. Therefore, the reasons of the low share of solar 

energy and also the role of regulatory authority were investigated and evaluated. The asked 

questions can be found in Appendix A.  

1.10. Data Analysis 

The required data for the research was gathered from the interviews and literature. The 

quantitative analysis of interviews were performed first. The information obtained from 

interviewees was classified according to the variables of CAT so that all the relevant 

assessment steps were covered. Also the information obtained from the literature was used to 

support the primary data source.  
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CHAPTER 2: LITERATURE REVIEW 

 

In this chapter, the general state of solar energy market in Turkey is pictured based on 

scientific literature. Basically, the first research sub-question is answered in detail in this 

chapter. Since the main asset to be researched is solar energy market in Turkey, it is crucial to 

know the current situation of the market. So, in this section first the solar potential of the 

country is investigated and then the background information related to applied policies etc. is 

gathered to supply the basic information to find out the problematic parts of the market.  

It is also important to know how the current state of play is related to the competitiveness, 

since the solar energy market is evaluated in terms of competition. The literature review 

consists of two parts: the first is explaining facts of potential and realization, the second is 

explaining the facts of current regulatory framework. The first part is discussed in sections 

2.1, 2.2, 2.3 an the second part is mentioned in sections 2.4, 2.5 and 2.6. All sections serve to 

answer the first research sub-question. 

2.1. Current Situation of Solar Energy in Turkey 

Turkey is a country which is located between Europe and Asia continents with the 814578 

km2 total area which is almost 2 times bigger than Germany and 37th largest area in the 

world. Its population is almost 80 million. The Black Sea is in the north, the Aegean Sea is in 

the west and the Mediterranean Sea is located in the south of country. The south side of the 

country has its temperate Mediterranean climate which is quite sunny, hot and dry in summers 

and cool and wet in winters.  

In the country, the total annual radiation period is approximately 2640 hours (Kaygusuz & 

Sari, 2003). If necessary investments on solar energy sector are made in the county, Turkey 

has the potential to produce an average of 1311 kWh/m2-years, (daily total 3.6 kWh/m2) 

which makes it the 2nd best country in Europe after Spain in terms of solar investment 

potential (Cetinkaya, 2013). Monthly solar energy potential of Turkey is given in Table 1. As 

can be seen from Table 1, the months June, July and August are the most suitable months for 

solar power generation. 
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MONTHS MONTHLY TOTAL SOLAR 

ENERGY 

(Kcal/cm2-month) (kWh/m2-month) 

SUNSHINE DURATION 

(hours /month) 

January 4,45 51,75 103,0 

February 5,44 63,27 115,0 

March 8,31 96,65 165,0 

April 10,51 122,23 197,0 

May 13,23 153,86 273,0 

June 14,51 168,75 325,0 

July 15,08 175,38 365,0 

August 13,62 158,40 343,0 

September 10,60 123,28 280,0 

October 7,73 89,90 214,0 

November 5,23 60,82 157,0 

December 4,03 46,87 103,0 

TOTAL 112,74 1311 2640 

AVERAGE 308,0 cal/cm2-day 3,6 kWh/m2-day 7,2 hours/day 

Table 1 : Monthly Total Solar Energy Potential in Turkey 

 Source: General Directorate of Electricity http://www.eie.gov.tr/eie-web/english/solar/solarTurkey_e.html 

 

Figure 2 shows the distribution of sun light in the country. It shows that southern and 

southeastern parts of Turkey are the most efficient regions in terms of the solar potential.  

 

Figure 2: Global Horizontal Irradiation Map for Turkey 

Reprinted from Solargis, 2014, Retrieved from http://solargis.info/doc/free-solar-radiation-maps-GHI. Copyright[2016] by 

Creative Commons Attribution-ShareAlike 3.0 Unported License. Reprinted with permission. 

With the light of these facts, Turkey has its huge potential for solar energy. However, the 

usage of solar has been quite limited up till today. Currently, solar energy is only used in flat 
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plate solar collectors which are mostly used for hot water production for domestic purposes 

especially in southern regions (Kaygusuz & Sari, 2003).  

Solar energy technologies can be divided into two groups which are Photo-emissive Solar 

Technologies and Concentrated Solar Power (CSP) (Kaplan, 2015). In the system of photo-

emissive solar heat is obtained from solar energy and this heat can be used both in generation 

of electricity and directly in heating systems. The second group includes the semi-conductors 

known as photovoltaic systems convert the sunlight into electricity (Kaplan, 2015). According 

to Republic of Turkey Ministry of Energy and Natural Resources, the total established solar 

collector area in Turkey was calculated approximately as 18.640.000m2, the annual 

production of plenary solar collectors was 1.164.000 m2 and the vacuum-tube collectors was 

57.600 m2. In 2012, approximately 768.000 TEP heat energy was produced using solar 

collectors and 500.000 TEP of this heat energy was used by households, and the rest was for 

industrial purposes (Ministry of Energy and Natural Resources).  

As Figure 3 shows, Turkey is the fourth country in the world regarding total installed capacity 

of collectors (Stritih, Osterman, Evliya, Butala, & Paksoy, 2013).   

Figure 3: Top 10 countries of cumulated water collector installations (absolute figures in MWth) 

Reprinted from Solar Heat Worldwide by Werner Weiss & Franz Mauthner, 2014, Retrieved from http://www.aee-

intec.at/0uploads/dateien1016.pdf 

When it comes to the second group which is photovoltaic systems, cumulative installed PV 

systems in Turkey is showing an increasing trend. The projected solar energy capacity by 

Ministry of Energy and Natural Resources can be seen from Table 2 (Photovoltaic Power 

Systems Program(PVPS), 2015).  
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 2015 2017 2019 2023 

PV Power Plant  
(MW) 

300 1800 3000 5000 

Table 2: The projected solar energy capacity by Ministry of Energy and Natural Resources 

Readapted from Photovoltaic Power Systems Program Annual Report, 2015, Retrieved from http://www.iea-

pvps.org/index.php?id=6 

So far, in Turkey only unlicensed PV power plants have been installed with a yield below 1 

MW. Some investors chose to setup MW scaled PV power plants in total by getting benefit 

from a few unlicensed plants. In 2015, there were 2750 small scale (less than 1 MW) PV 

power projects in total.  

In 362 of these projects, with the total capacity of 248,8 MW, installation took place without 

obligation of licensing. Although this number is still small, there is a noticeable acceleration 

since the cumulative grid-connected installed PV power was about 2,5 MW, 6 MW and 55 

MW at the end of 2012, 2013 and 2014 respectively (Photovoltaic Power Systems 

Program(PVPS), 2015). 

The largest PV system of the country was mounted in Kizören, Konya with the installed 

capacity of 18,5 MW in 2015. Turkey's largest single axis tracking PV power plant is installed 

in Korkuteli, Antalya. That plant consists of 5 unlicensed projects with a accumulated 

capacity of 4,6 MW. Also, Antalya Arena Stadium is going to be the first stadium in Turkey 

powered by PV panels with the capacity of 1,4 MW. Currently Turkey has 20 PV 

manufacturers with more than 1500 MW annual generation capacity (Photovoltaic Power 

Systems Program(PVPS), 2015). So, Turkey is taking some initial steps in setting-up these 

relatively bigger solar energy plants.  

2.2. Legal Governance Aspects of Solar Energy in Turkey 

Turkey's possible membership to EU has been on the table since 1963 when Ankara 

Agreement was signed. Since then, there have been negotiations between EU and Turkey. 

Due to increasing energy demand and ongoing negotiations with European Union, Turkey has 

to make its laws and policies consistent with EU (Baris & Kucukali, 2012).  In this process, 

Turkey has been shaping its policy in every area according to EU standards. EU has adopted a 

new energy policy which places a higher importance on renewable energy by promoting its 

generation with instruments such as: purchase guarantees by feed-in tariffs, energy-tax 

exemptions and quota applications (Baris & Kucukali, 2012). 
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There are policy chapters being negotiated between EU and Turkey and the Energy Chapter 

(Chapter No: 15) is one of them. The exploratory meeting of the chapter was held in 2006 and 

in 2007 the EU Commission prepared a screening report which is still being discussed by the 

council and has not yet been conveyed to the Turkish side (Republic of Turkey Ministry of 

EU Affairs, 2016). Still, Turkey has been taking this issue serious and is trying to develop 

itself. Renewable energy is one of the main issues in these negotiations with the EU and the 

relevant policy reforms. In the current situation, Turkey has the legislative basis for renewable 

energy, from there for electricity generation from solar energy. It is important to mention the 

legislative basis of solar energy in Turkey for a clearer understanding of how the market is 

regulated and which laws exist by which the competitiveness in the market is influenced. 

The Electricity Market Law (EML) (TETC) is the main source of legislation for the electricity 

sector in Turkey entered into force on 30 March 2013 at it regulates electricity generation, 

transmission, distribution, wholesale and retail sale, market operation activities including the 

rights and obligations of all real and legal persons engaged in those activities (Zuvin & 

Kirmizioglu, 2016). EML has been put into force to set the conditions for competitiveness in 

the electricity market as stated in the first statement of the law. EML is one of the major steps 

taken to form a competitive and reliable electricity market in Turkey.  

Under the EML the EMRA was been established in 2001 which is responsible for regulating 

the market, issuing licenses, setting, amending, enforcing and supervising regulations of 

performance standards, pricing, sustaining the performance of infrastructure for new trading 

and sale methods as stated in Part Two Article 4 of Electricity Market Law No:4628. On the 

other hand, there is The Ministry of Energy and Natural Resources(MENR) which is the 

administering governmental body in the energy sector of Turkey (Koç Oget & Ozgür, 2015).   

The primary legislation for the investments on solar energy is the Law on Utilization of 

Renewable Energy Resources for Generating Electrical Energy (RER Law). RER Law 

determines the approvals and certificates necessary for investments in addition to EML. To be 

able to generate electricity from solar sources, a license has to be obtained from EMRA. The 

rules and procedures of licensing issues and necessary permits which have to be granted by 

EMRA are regulated under the Electricity Market Licensing Regulation (EMLR) (Licensing 

Regulation) which entered into force on 2 November 2013 based upon New EML No:6446 

(Zuvin & Kirmizioglu, 2016).  
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TETC is Turkish Electricity Transmission Company and has been defined by itself as: TETC, 

being a state owned enterprise under the Decree Law No:233 and within the framework of the 

existing legislation and Articles of Association, has been acting in compliance with the new 

market structure depending upon the transmission license obtained from Electricity Market 

Regulatory Authority (EMRA) on 13.03.2003 (TETC, Brief History of Turkish Power System 

and TEİAŞ, 2016). It supports the electricity transmission activities in the solar energy market 

as well. So it is responsible from announcing the available capacities for solar energy. 

Another important regulation is the Competition Regulation for the license application to 

establish power plant based on wind/solar energy which has been issued by the TETC on 29 

May 2012. With the issuance of the Competition Regulation, the statutory framework 

permitting the licensing of solar in Turkey has been completed. It aims to regulate the 

competition process for the determination of the eligible bidder to be connected to the grid in 

case of existence of multiple applications for the same regions or connection points for a solar 

power plant project. According to Competition Regulation, in case there are overlapping 

applications for the same area, TETC is notified by EMRA and TETC announces the eligible 

bidders sending an invitation letter. The winner is selected according to the selection 

procedure and criteria defined by the Competition Regulation (Ergün & İncesulu, 2012).  So 

this regulation is only for this specific overlapping situation. It does not define the overall 

licensed generation process i.e. competition to get the license. 

2.3. Incentives for Solar Energy in Turkey 

While Turkey is taking steps to create more liberal and competitive energy market, to increase 

the investments and competitiveness in the market, some sector specific incentives are 

introduced for investors. Incentives are the next step taken by Turkey to improve competitive 

market conditions. Understanding these incentives is necessary to assess in what way  

competitiveness in the market is maintained and in fact supported, or perhaps impeded. 

In 2011, the RER Support Mechanism was introduced under the RER Law. Investors need a 

renewable energy resource certificate (RER Certificate) to benefit from RER Support 

Mechanism. These certificates enable EMRA to monitor and track the power generated from 

a renewable energy resource (Koç Oget & Ozgür, 2015). RER Certificate holders may benefit 

from some purchase guarantee incentives. For example, the solar energy plants which already 

exist or are going to be established before December 31, 2020 are eligible to enjoy feed-in 
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tariff at $ 0.133/kWh as a fixed minimum electricity sale price. for 10 years (Zuvin & 

Kirmizioglu, 2016). The investors who have RER Certificate are also eligible to benefit from 

some tax incentives. For example, the income acquired from solar power generation plants is 

exempt from VAT, investments are exempt from customs tariff and companies which operate 

solar power plant are exempt from corporate income tax for 5 years. 

If a solar power plant is using the mechanical and electrical equipments manufactured in 

Turkey, an additional fee which is between $0,4/kWh - $2,4/kWh is granted during the first 5 

years of their start of operation. To be able to enjoy this incentive, investors should obtain a 

"Local Component Certificate" from Ministry of Energy (Zuvin & Kirmizioglu, 2016). 

2.4. Unlicensed Solar Energy Generation in Turkey 

The first type of solar energy generation in Turkey is Unlicensed Solar Energy Generation. It 

plays an important role in the market. It has been put into practice to foster the solar energy in 

Turkey by decreasing the effort to generate solar power; however the consequences of this 

intention affected so many things as will be discussed in the results part of this study. 

Unlicensed power generation has started after EML entered into force. Unlicensed generation 

is important to understand in relation to (causes of) problems in the solar energy market 

because it has formed the biggest part of the market so far. Since it is far more advantageous 

than licensed generation because of the facts that the process is faster, the permitting fees are 

relatively low etc., it completely changed the investment models in the solar energy market in 

Turkey, because investors started to prefer to build multiple power plants each with a capacity 

of 1 MW to get benefit from unlicensed power generation advantages. The maximum capacity 

of unlicensed production is defined as 1 MW (Karaduman, 2014).  

Even the consumers can get advantage from unlicensed power generation opportunity to meet 

the individual need of electricity without establishing a company or obtaining a license for the 

power plant from EMRA for example by installing roof top PV installations (Gozen, 2015).  

Each unlicensed power plant must be associated with at least one consumption unit 

(household or factory)  which needs to be completed and in operation at the commissioning 

date of power plant. Unlicensed power generation plants should be located in the same 

electricity distribution region as the related consumption unit. Also, a consumption unit has to 

be associated with only one generation power plant. Unlicensed plants can consume the 
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generated electricity limitlessly, but there may be unconsumed electricity as well. So the 

electricity generated but not consumed is priced according to FIT list in the Law No. 5346. 

Unlicensed generation plants receive the revenue for the excess electricity every month 

through regional assigned retailers, they are not addressed with the market operator and the 

RES support mechanism (Gozen, 2015). 

2.5. Solar Energy Licensing (Competition) Process  in Turkey 

The other type of solar energy generation is licensed generation which is the most competitive 

version of solar generation in Turkey. So it can be regarded as competition process as well. 

The EML (no:6446) and the Electricity Market License Regulation (EMLR) state that 

electricity generation in the Turkish market requires to be obtained an electricity generation 

license from EMRA (Gedik & Eraksoy, 2013). Understanding licensing process contributes to 

the answer of the first research question, by giving more details about the state of play in the 

solar energy market. To be able to evaluate the competitiveness in the market, knowing the 

steps needs to be followed by competitors is important to monitor the challenges they 

encounter with.  

Firstly, Legal entities who apply for a generation license needs to be in the form of either a 

joint stock company or a limited liability partnership according to the Turkish Commercial 

Code (TCC) (no:6102) (Gedik & Eraksoy, 2013). This eliminates individual applicants in the 

competitive game for licensed generation. 

For wind and solar, the licensing regime is called a "window regime" which differs from other 

types of generation of electricity. In this window regime, the applications cannot be made 

during the entire year, EMRA announces each year a five-day window and the applications 

are accepted during these days. Accordingly Article 12 of the Licensing Regulation, each year 

until 1st of April the capacity for solar power generation plants which can connect to the 

system regionally and/or to the upcoming connection points in five and ten years period are 

announced by TETC (in Turkish: TEİAŞ). However, EMRA receives the applications 

according to the last year's released capacities because the application period is the last five 

days of October for solar applications (Ardiyok & Turan, 2016). According to Law for Use of 

Renewable Energy Resources for the Production of Electrical Energy, the total installed 

capacity of the solar power plants cannot exceed 600 MW and this capacity is distributed to 

provincial areas accordingly sunshine radiation and duration. So firstly, the competitors have 
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to wait for the specific period of applications to be able to invest so this time constraint may 

be a burden for them to get ready for the competition. Secondly, there are regional limitations 

which also affect competition regionally. The pre-defined connection points lay mostly in the 

southeastern and south parts of Turkey so investors close to those regions could be a bit more 

advantageous in terms of competition. The steps needs to be followed to get a license are 

summarized:  

Step 1 - Preliminary License Application: All applicants who want to generate solar energy 

needs to follow a tender and licensing procedure to be granted a pre-license. In this process, 

EMRA is the institution which evaluates the solar power license applications whether they are 

eligible for the connection to the electricity transmission network by taking the opinion of 

TETC (Turkey's state-owned electricity transmission company) (Tuzcu Ersin & Tunçay, 

2014). Actually, this is the point where the competition starts. The competitors make their 

applications to invest in solar and they need to satisfy some criteria as mentioned in Appendix 

A. According to Competition Assessment Tool, such licensing processes should be prepared 

carefully because overwhelming rules may hinder the competition. In these criteria, there are 

some payments such as pre-license fee and proof of share capital conditions. Such financial 

requirements may be related to less chance of relatively small and less-resourced companies 

in competition. 

Step 2 - EMRA and TETC Evaluation and Solar Energy Competitions: For solar 

applications, at least one year radiation measurement obtained during the previous three years 

is required. Then, the applications for the pre-license are sent to Renewable Energy General 

Directorate (YEGM) for technical evaluation. The applications which are technically 

approved by YEGM are then sent back to TETC for connection approval (Ardiyok & Turan, 

2016).  

According to the Article 15 of the Licensing Regulation, TETC organizes a competition to 

determine the eligible applicant. Firstly, TETC publishes project list which can attend to 

competition according to connection area/point and sends invitation to the attendants. 

Attendants submit the necessary documents before competition and at the specified date 

attendants attend to the competition. After this, the applicant who is willing to pay the highest 

contribution fee per MW is announced as the winner of the tender and granted a pre-license to 

produce solar power in case there is an issue of overlapped areas and tenders. This fee should 
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be paid to TETC in three annual installments following the acceptance of pre-license. If there 

is no competing bid in the same area, the applicants can proceed to the licensing and 

interconnection procedure without attending the tenders (Tuzcu Ersin & Tunçay, 2014). This 

step is exactly where the competition occurs to get the license. 

Step 3 - Granting  of  Pre-License  and  Obligations  during  the  Pre-License  Period: 

After obtaining both the Renewable Energy General Directorate (YEGM) approval and TETC 

grid connection opinion, EMRA issues a pre-license for the applicant. According to the new 

License Regulation, generation pre-licenses can be granted for 24 months maximum, can be 

extended to 36 months depending on the resource and installed capacity (Gedik & Eraksoy, 

2013). 

Step 4 - Application and Granting of License: EMRA issues the generation license within 

45 days of concluding the administrative procedures and permits by announcing on its 

website together with the trade name of the licensee, the type of license and the duration of 

the license. Generation licenses can be granted for between 10-49 years (Gedik & Eraksoy, 

2013). 

The interest in the first competition was very high, it was total of 9 GW solar projects while 

the defined capacity was 600 MW, which is the national capacity and total licensed 

production cannot exceed that number. By considering the target is 3 GW of solar capacity by 

2023, when the 600 MW capacity will be increased or when the next tenders will take place 

questions arise. To answer this, some market players say the capacity will be increased when 

the transmission system is ready. Others say that Turkey does not have grid concerns and that 

new tenders will follow in due course (Cankorel, 2016).  

So, the licensed solar energy generation has certain steps and the investors interested in solar 

energy generation needs to win the competition. This type of generation process is exactly 

where the competition in the market occurs.  

2.6. EU-Turkey Energy Relations and Renewable Energy Policies of EU  

As discussed in chapter 1, Turkey has an ongoing process for its accession to EU since 1963. 

Related regulatory developments are also pertinent to the solar energy market in Turkey. 

Turkey still continues the reforms within the harmonization work within the EU acquis. Many 

chapters are being negotiated between EU and Turkey and energy is one of the most 
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important one among them ( Republic of Turkey Ministry of Foreign Affairs, 2016). So it is 

important to mention the situation of solar energy in the EU for the contribution to the future 

plans of Turkey. 

The exploratory meeting for the energy chapter was realized in 2006. The context of the 

energy chapter focuses mainly on the internal gas and electricity market, energy efficiency, 

renewable energy resources, nuclear safety, radiation protection and security of supply. 

Renewable energy issues were discussed in the technical meetings organized in 2014. The 

screening report still waits to be approved in the Council of the EU and has not been 

conveyed to the Turkish side because certain EU member states are slowing down the 

progress and non-technical considerations without relevance to the acquis influence the 

progress as well. On the other hand, High Level Energy Dialogue between Turkey and EU 

was launched in 2015 to further enhance Turkey-EU cooperation for securing and 

diversifying energy supplies and for ensuring competitive energy markets (Republic of 

Turkey Ministry of EU Affairs, 2016).  

EU energy policies are based on competitiveness, security of supply and sustainability 

principles. The European Commission has set three energy related goals by the year 2020 

which are to reduce energy consumption by 20%, to increase the share of renewable energy 

resources by 20% and to increase the use of biofuels in transport by at least 10% and to 

reduce greenhouse gas emissions by 20% (Republic of Turkey Ministry of EU Affairs, 2016). 

Since 2009, support for electricity for renewables in EU member states is governed by 

Directive 2009/28/EC, referred as "RES Directive". The Directive defines binding targets for 

the shares of renewables in final energy consumption, but Member States have full freedom 

regarding the contribution of different sectors such as heat, electricity etc. There are support 

instruments used to reach the targets. Member States can also use the flexibility mechanisms 

if they want to generate renewable energy in other EU countries. In 2010, Member States had 

to formulate National Renewable Energy Action Plans (NREAPs) including extension 

trajectories for each sector and technology and measures and instruments to promote 

renewables (Winkler, Ragawitz, & ISI, 2016). 

The RES Directive also became the key driver for European led global investments in 

renewable technologies and supportive renewable energy policies in the last decade in Europe 

and on global scale. The European renewable energy industry employs 1.15 million people. 
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Today, 26% of the EU's power is generated from renewables. About 10% of the total EU 

electricity is sourced from variable renewable energy (wind and solar energy) (European 

Commission, 2015).  

So far to conclude, Turkey and EU have the similar targets for renewables and in the future 

there will be important investments. The cooperation between two sides can develop 

regulatory matters and investments so Turkey needs to be involved in EU's renewable energy 

agenda (Oettinger, Füle, Yildiz, Bagis, 2012).  

EU has supported PV research and development for over 30 years, mostly under the various 

Framework Programmes. Since 2002, more than €110 million of funding has been provided 

to different PV R&D activities (European Commission, 2015). In 2013, the electricity 

generated from photovoltaic surpassed biomass and is now the third most important 

contributor to the electricity production from renewables according to Eurostat (European 

Commission, 2015).  

The year 2015 was a strong growth year for the European solar market. The European PV 

market grew 15% year-on-year with 8.2 GW of newly grid-connected PV. This is the first 

upward trend since 2011 when annual grid connection peaked at 22.5 GW, following a 

growth period in the first decade of the century that was triggered by feed-in-tariff programs 

in Germany, Italy, Spain etc. However, the demand of Europe is showing a decreasing trend 

in 2016 (it is estimated around 11% decrease). Germany was the country with the largest total 

installed solar power capacity but in 2015, China took over this title. Still, it can be said that 

modern solar energy story has begun with Germany's feed-in-tariff implementation around 

2000. Europe keeps its position in the global solar energy scale. Three European countries are 

on the global top 10 in 2015: United Kingdom (4th), Germany (6th), France (9th) (Solar Power 

Europe, 2016).  

Still, the long-term European solar leader's market was negatively affected by a new pilot 

tender scheme for systems above 1MW as well as continued problems to attract large 

numbers of investors with its self-consumption scheme (Solar Power Europe, 2016). Most of 

the European countries are transitioning from feed-in-tariff driven investments to more 

market driven solar installations (Solar Power Europe, 2016). Italy was once a European 

leader continues its transition to market driven market and it installed around 300 MW in 

2015, 100 MW less than the previous year. So it can be said that the transition to market 
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driven market is not easy, despite the fact that Italy has high irradiation, high retail prices and 

a supportive regulatory framework (at least on paper). There are also similar countries which 

had previously high feed-in-tariff markets, then they stopped these schemes. Those countries 

such as Spain, Belgium, Czech Republic are now losing their positions while they were 

producing solar energy in units of GW/year. Countries such as Austria and Switzerland are 

showing a stable demand. On the other hand, UK, Netherlands, Denmark, Hungary, Sweden, 

Poland saw their solar energy capacities grow in 2015. Netherlands for example, had the 

strong increase in solar energy from 300 MW in 2014 to 400 MW in 2015. The reason of this 

25% growth was the country's net metering scheme. Denmark grew with portion of 74% with 

the similar reason, net metering (Solar Power Europe, 2016).  

The European solar sector is in the middle of a transition phase, so there are challenges the 

EU goes through. Still, with almost 100 GW level of solar, Europe is the largest solar 

continent in 2015. Solar is supplying 4% of electricity demand in Europe. Italy covers 8% of 

its electricity consumption by solar. Top 3 EU solar energy consumers Italy, Germany and 

Greece each produces more than 7%. 17 countries out of 28 EU Member States contribute 

solar energy more than 1% of their power needs. Therefore, one can say that solar has 

established itself as an important part of Europe's power portfolio (Solar Power Europe, 

2016). 

2.7. Conclusion 

In this chapter, the general current state of play was described by supplying answers to the 

first research sub-question. So that more clear understanding of Turkish solar energy market 

was aimed.  

To sum up all the findings, Turkey is a country lies on the sun-belt corridor with high solar 

radiation levels, so it has a high potential for solar energy. The country has also a huge energy 

demand due to increasing population and industrial activities, to promote renewable markets 

is became a must for Turkey in recent years. However, solar energy market is not at the 

desired level right now. There are some initial steps taken but not enough. 

The current state of the market has two different types of solar generations: licensed or 

unlicensed. The unlicensed generation is for the facilities below 1MW capacity and for more 

than 1 MW generations a license needs to be obtained from EMRA. EMRA is the main 
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regulatory body in the market and it continues its regulatory activities based on certain law 

regarding to energy and competition.  

To give a brief background for the sub-question 5, the state of solar energy in the EU and also 

the relations between EU and Turkey were mentioned in this part.  
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CHAPTER 3: THEORETICAL FRAMEWORK: COMPETITION 

ASSESSMENT TOOL 

 

The study assesses the licensing regulations put into the force by the regulatory authority, 

namely EMRA, to find the reasons which cause low share of solar energy in Turkey by 

analyzing the state of competition in the solar energy market. For this assessment, 

Competition Assessment Tool (CAT) developed by OECD was used. To understand the 

study, it is crucial to know the CAT first as stated by the research sub-question 2. This chapter 

basically supplies an answer to the sub-question 2. 

Increased competition improves economic performance, opens business opportunities and 

reduces the cost of goods and services throughout the economy. However, numerous 

regulations and laws may restrict the competition in the marketplace further than necessary to 

achieve policy objectives. CAT is useful for governments to reduce unnecessary restrictions 

to competition. CAT is a general methodology for identifying unnecessary restraints by 

asking a series of simple questions to screen for laws and regulations that have the potential to 

unnecessarily restrain competition. So, the CAT is used in this research to evaluate especially 

Licensing Regulation for solar energy generation and consequently the regulatory body which 

is mainly EMRA and also TETC. Here, the purpose of the research aligns with the reason 

why CAT has been developed. EMRA is the regulatory body so it is the main player who 

enforces the regulations in the market. Especially Electricity Market Licensing Regulation 

defines the rules in the most competitive part of the market, which is licensed generation, so 

the subject of CAT has been chosen as Electricity Market Licensing Regulation. The relation 

here is that CAT helps to analyze the Licensing Regulation which is governed by EMRA. So, 

indirectly CAT helps to analyze EMRA as well despite the tool analyzes outputs of EMRA's  

actions not the reasons.  

The CAT was developed by the Working Party No.2 of the Competition Committee with the 

input of members of many delegations to the OECD, both from Member and non-Member 

economies, and from other OECD bodies with an interest in these areas, including the 

Regulatory Policy Committee and the Consumer Policy Committee. The OECD is the unique 

forum where the governments of 35 countries work together to address the economic, social 

and environmental challenges of globalization (OECD, Competition Assessment Toolkit 
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Volume1: Principles, 2016). This assessment tool was used for the research as the assessment 

framework.  In the following sections of this chapter, firstly the tool is described in terms of 

its content, and then the measurable dimensions of the tool are presented to test later on and 

finally the operationalization of the framework is presented. 

3.1. Competition Assessment Tool (CAT) 

There are six main steps to apply CAT: 

1. Identify policies to assess: In this study, Electricity Market Licensing Regulation will 

be assessed which are used also in solar energy production. So the main regulation 

which affects the solar energy market in Turkey is chosen to be examined to be able to 

find out whether licensing issues and the effects of them on competition cause a 

failure in the market.  

2. Apply the checklist: CAT includes the "Competition Checklist" (Checklist) which is a 

set of four main questions, with several sub-questions that identify regulations with 

the potential to restrain competition in a specific market. In this study, the Electricity 

Market Licensing Regulations will be assessed based on this Checklist. 

3. Identify alternative options: After Checklist is applied, if a restrictive regulation is 

found, it may be necessary to define alternative less restrictive measures that can be 

used to achieve same objective.  

4. Select best option: The reviewer should choose the best option after identifying all 

possible options. 

5. Implement best option: Once the best option is defined, necessary legislation must be 

drafted and recommendations need to be made to the competent authority. 

6. Review Impact: Once the new option is implemented, the observation of its impact is 

crucial.  

In this study, only the first three steps of CAT are applied due to the scope of the research. 

The results of these steps are presented in the chapter of results. The research is about the 

examination of low share of solar energy in Turkey, so the first half of the CAT is used to 

examine the specific regulation, the regulatory authority and the state of competition in solar 

market. The full list of Checklist questions can be found in Appendix B. The CAT has these 

basic steps to evaluate a regulation, in the next section these steps are decomposed to smaller 

measurable dimensions to be able to test in a more structured way.  
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3.2. Assessment Framework 

The CAT which is the assessment framework of the research has too many dimensions inside 

and in the research the related ones are meant to be measured by collected data. So, the 

dimensions taken from CAT checklist questions are defined and rephrased according to the 

scope of the research as listed in Table 3. 

Competition Assessment Tool (CAT)  

1. Limits on number of solar 

generators/suppliers in solar market 

 1.1 Number of solar energy suppliers 

 1.2 Solar energy license and permit requirements 

 1.3 Grants for exclusive rights for solar generation 

 1.4 Differences in rules applied between different  

regions or suppliers 

 1.5 Cost of entry to/exit from the solar market 

 1.6 Restrictions of flow of solar energy in a particular 

area 

2. Limits on the competition 

abilities of generators/suppliers in 

solar market 

 2.1 Set prices for solar energy  

 2.2 Set standards for suppliers to be met 

 2.3 Differences in some costs based on different 

suppliers 

 

3. Reduction in incentives  3.1 Existence of self-regulation or co-regulation in the 

market (See Appendix C for definitions) 

 3.2 Accessibility of prices or output levels of generators 

Table 3: Assessment Framework of the Study 

Questioning and understanding these dimensions and their interactions with each other is 

crucial to assess the effects of the solar energy licensing regulation which was put into the 

force and being conducted by EMRA on competition in solar energy market. From there, the 

low share of solar energy in Turkey will be examined in terms of whether it is related to lack 

of competition in solar energy market. Each dimension is explained and defined in Appendix 

C. We will now continue by operationalizing the titles of checklist questions of CAT. In other 

words, how the Table 3 was created 
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3.3. Operationalization of the Framework 

Operationalization of CAT is performed to identify the measurable variables of the 

assessment tool obtained by pre-defined checklist questions of CAT. Giving their operational 

definitions is helpful to preparing interview questions, and also to the overall evaluation of 

solar energy market and the regulatory body with the perspective of competition concept. 

Table 4 shows the operationalization of the first concept (Step 2.1) which includes the 

variables which possibly limit the number of solar generators in the market. The definitions 

are rephrased from the original CAT checklist questions (See Appendix B) according to the 

subject of the research. 

The concept from CAT: S2.1 - Limits on the number of solar generators in solar energy market 

Variables Operational Definition 

 

Exclusive rights 

 

Does EMRA or Licensing Regulation give 

exclusive rights to a specific type of generators 

which can harm competition in the market in an 

unfair way? 

How does EMRA distribute such rights? 

Does EMRA care about distribution of exclusive 

rights without causing a monopoly in the market? 

 

 

Licenses and permits 

Does generating solar energy in Turkey require a 

license or permit?  

What are the details of licensing process in solar 

energy market in Turkey?  

What is the relationship between the licensing  

process and competition in the market? 

 

 

 

Restrictions 

Does EMRA or Licensing Regulation restrict a 

specific type of generators' activities which may 

prevent them from competing? 

What kind of restrictions exist in the solar energy 

market which my harm the competition? 

 

 

Finance 

Does EMRA or Licensing Regulation increase 

the cost of entry to the market or exit from the 

market significantly? 

What are the financial problems regarding to 

solar energy market? 

Is there any high cost issue which may cause 

unfair competition for the less-equipped 

generators? 

Region Does EMRA or Licensing Regulation put a 

regional limitation which may hinder the flow of 

solar energy in a wider area? 
Table 4: Operationalization of "Limits on the number of generators in the solar energy market" 
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So, the variables are defined based on CAT and then all possible relations of the variable with 

the subject of the research are identified. This also forms the basis of interview questions. The 

answer to each operational definition is the data taken by the interviews which helps to 

measure the variable so that perform one part of the overall evaluation.  

Table 5 shows the operationalization of the second concept from CAT (S2.2) which includes 

the variables which may possibly be related to limiting the competitors' abilities to compete in 

the market. 

The concept from CAT: S2.2 - Limits on the competition abilities of generators in solar energy 

market 

Variables Operational Definition 

 

Prices 

 

Does EMRA or Licensing Regulation give the 

freedom to the generators to set their own 

prices? 

Is there any purchase-guarantee declared by 

EMRA? 

 

Advertisement 

Is there any kind of marketing or 

advertisement applicable in solar energy 

market? If so is there any restrictions for that? 

 

 

Standards 

Does EMRA or Licensing Regulation set 

standards for the generated solar energy which 

may be too high for the small competitors or 

too low hindering the innovation in the 

market? 

 

 

Cost 

Does EMRA or Licensing Regulation increase 

the cost of generation for a specific type of 

suppliers? 

Are there any difference in rules applied 

regarding to cost of generation between new 

entrants and existing generators in the market? 
Table 5: Operationalization of " Limits on the competition abilities of generators in solar energy market " 

 

Similarly Table 6 shows the operationalization of the third concept of CAT (S2.3) which 

includes the variables which may vigorously reduce the incentives to compete and affect the 

market. 
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The concept from CAT: S2..3 - Reductions in the incentives for suppliers to compete vigorously 

Variables Operational Definition 

 

Self-Regulation 

 

Co-Regulation 

 

 

Does EMRA or Licensing Regulation allow a 

structure of self-regulation or co-regulation in the 

solar energy market in Turkey? 

 

Accessibility of information 

Do generators have to share their cost, price, 

output level information with the other 

competitors in the market?  

Exemption 

 

 

Is there any kind of exemption applied on a 

specific type of generators from Competition 

Regulation, or Licensing Regulation? 

 
Table 6: Operationalization of " Reductions in the incentives for suppliers to compete vigorously" 

 

3.4 Conclusion 

In conclusion, CAT is used to evaluate the Licensing Regulation as the scope of the research 

and this chapter summarized the basics of CAT, the dimensions obtained from pre-defined 

questions of CAT and the operationalization of these dimensions by rephrasing the pre-

defined questions according to the scope of the research. In the next chapter, the tool will be 

used to evaluate the results. In other words, the measurable dimensions presented in section 

3.2 and detailed in section 3.3 are tested by interviews and results are obtained and presented 

in Chapter 4.  
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CHAPTER 4: RESULTS 

 

The results are presented in three main sections derived from CAT. With these results, 

answering research questions presented in Chapter 1.15 is aimed. So each sub section of this 

chapter answers one research sub-question. Section 4.1 and 4.2 supply answers to the question 

3. The sections are divided into two sub parts of the sub-question 3 to ease understanding. The 

section 4.3 answers the sub-question 4, and the section 4.4 answers the sub-question 5. The 

chapter mainly describes the testing results of the dimensions of CAT defined in Chapter 3.So 

that the overall regulation and the state of competition in solar energy market are evaluated. In 

Section 4.5 the results are summarized to see the overall findings easily and proceed to 

chapter of conclusions.  

The findings presented in this chapter have two data source: interviews and literature. 

Interviews are the main data source. The interviewees answered the interview questions 

prepared based on CAT checklist questions (See Appendix B). The answers are analyzed in a  

way of testing the dimensions presented in Section 3.3 of this report. This provided a division 

of tasks to be accomplished to conduct the overall assessment. Also, especially in Section 4.4 

literature is used together with the interview results. Finally the results of the research are 

presented in a systematic way by covering all possible competition-related causes which play 

a role in low share of solar energy in Turkey. 

4.1.  Limits on the number or range of generators 

In this component of CAT, the existence of a limit on the number or range of suppliers and 

the possible relation of such existence with the market failure and consequently low share of 

solar energy is investigated. 

Firstly, whether there are any grants of exclusive rights given to the solar energy generators is 

questioned. Exclusive rights should be distributed fairly because otherwise they can cause a 

monopoly in the market. In Turkey, there is a competition process for licensed solar energy 

generation. The winner of this competition wins the license granted for 49 years. So, the 

allocation of such a right is allocated in the most efficient fashion as confirmed by one of the 

interviewees. Also, there was no opposing result in the literature to this statement. The 

interviewee stated that there are rules and conditions to be met such as applying as a 
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company, finishing necessary measurements in the field etc. in order to enter to the market. 

Although such requirements potentially make the process longer these pre-conditions are 

applicable to all license applicants. The applicants who satisfy these pre-defined conditions 

are considered equal by EMRA, and there is no case like giving exclusive rights to a certain 

group of generators. As stated by the interviewee, the objective of Electricity Market Law 

(No:6446) is ensuring the transparent energy market, so all the rights given to start a solar 

energy plant are allocated transparently and fairly. So here the variable of exclusive rights is 

tested and according to the findings from the primary source and the fact that there is no 

controversial result seen in literature, it can be concluded that there is no issue of exclusive 

rights and monopoly in the market. All players are subjected to the same rights to set a fair 

competition in the market.  

Secondly, the variable of a license or permit system as a requirement of operation in the solar 

market is examined, because such requirements are likely to restrict the entry to the market, 

and limit the number of generators. In Turkey, people who want to generate electricity out of 

solar energy have to obtain a license unless the capacity of the plant is planned to be below 1 

MW. According to the information the interviewee gave, there are two steps of license 

requirements: preliminary license and generation license. Generators first need to apply for 

the preliminary license after they satisfy the necessary conditions to enter to the market. Then, 

a competition is organized and the applicant who pays the highest bid wins the competition 

and obtain the pre-license. Then the generator has 24 months for the capacity below 50 MW, 

36 months for the capacity above 50 MW to get all the necessary permits and get ready for the 

construction. After this, the generator is eligible to get the generation license.  

One of the interviewees stated that this system includes preliminary license step although it 

makes the process even longer, because when there was no pre-license, the generators were 

able to get the license right away. Then there were people who want to sell this license with a 

higher price than they paid and they were making profit from it and causing a huge damage to 

the fair competition environment in the market because they raise the prices of the 

investments in the market just for their own benefit. This is stated as the primary obstacle to 

the solar energy sector in Turkey by almost all of the interviewees. Three interviewees stated 

that there are such people who look for the absent and unclear parts of the laws or regulations 

and they get advantage from it. These kinds of activities harmed the competition in the solar 

energy market so badly. To prevent this, EMRA brought this two-step licensing process to 
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make sure whoever gets the license will build the generation plant, not someone else. The 

other three interviewees stated that this two-step process may be necessary but it still makes 

the generation process slower and harder to follow so that the number of new entries to the 

market is limited due to regulatory hassle. One interviewee strongly emphasized that although 

EMRA noticed these unrestrained activities and took precautions, it was too late: the solar 

sector had been damaged already because the useful territories to install solar power plants 

were already taken. So, here is the main reason why solar energy could not take off so far. 

One of the interviewees mentioned that regulatory bodies put the regulations in force without 

thinking of the possible outcomes carefully, without making necessary analyses. So they try 

and learn by putting rules without enough consideration, but they have no idea how much 

harm the market gets meantime.  

It can be concluded here that there is a strong relationship between competition in the market 

and the existence or absence of a proper licensing process. The existence of licensing process 

especially with this kind of two-step licensing slows down the pace of the developments and 

competition; on the other hand, the absence of licensing process (i.e. unlicensed generation) 

caused the uncontrolled activities such as collecting all the announced capacities by spending 

relatively small amounts of money and then trying to sell it for enormous prices to the market. 

In other words, the capacities are announced in a limited number because of technical reasons 

(to protect the overall electricity system etc.) and such uncontrolled activities raise the prices 

of the limited capacities and eliminates the fair conditions in the market so it cannot be 

acceptable. So regulatory bodies should be very careful while preparing the regulations by 

taking all possible outcomes into account and they should not leave any unclear parts. The 

main reason of the low share of solar seems to be regulations which have open-doors and 

have been prepared without sufficient consideration. 

Thirdly, whether the ability of some types of generators to generate solar energy is limited is 

checked. In other words, the variable of restrictions is tested. As one interviewee confirmed, 

there is no limit applied on specific types of generators, but there is a limit applied on all 

generators. TETC limits the capacities of electricity generation from different types of 

energies to sustain systems stability (50 Hz frequency). In that sense, solar energy is regarded 

as unreliable source i.e. it does not provide continuous energy because it is dependent on the 

existence of the sun-light. So the fluctuations possibly come from such changing sources must 

be at a tolerable level. TETC announces the connection points and allowed capacities 
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beforehand. So, the level of generation cannot exceed these limits as one of the interviewees 

stated. Therefore, it can be said that such restrictions for the generation cause the fact that 

competitors compete each other to be able to get the limited capacities. So there is no specific 

restrictions for a privileged party, but the restrictions are applicable to all generators in the 

market. This variable does not seem to hinder the competition in an unfair way.   

Fourth checkpoint is whether there is a high cost of entry to the market or exit from the 

market, i.e. variable of finance issues. As two of the interviewees said, the cost of solar 

investment is €1 million/MW. EMRA has defined the total investment amount as €3 

million/MW. 20% of this amount should be the minimum share capital of the applicant for 

license application. This portion is 5% in pre-license application. On the other hand, in 

parallel to the technological developments, the investment cost for solar energy is showing a 

decreasing trend. So, in the long term the cost of the entry may be less but as interviewees 

said, the exit from the market i.e. removing the installed plant is extremely high. So, such fast 

exists from the market are not possible. One of the interviewees stated that licensed 

generation is costly but the generators interested in this type of generation are the ones who 

are already able to cover its high investment costs. He mentioned that while considering 

financial issues, it is important to think about the pay-back duration of the investments. So 

according to him and one more generator side interview this duration is too long in Turkey. 

While it is around 7 years in Europe in Turkey it is almost double of it. So according to these 

results, it can be concluded that there is no significant increase for the cost of entry to the 

market lately, but there are fees which may be regarded as high for the less-equipped 

generators resulting in a less fair competition for them. So there is another option for such 

generators namely unlicensed generation which is not easy to achieve nowadays due to the 

precautions taken by the regulatory bodies and the fact that projects are rejected for no reason.  

The next point evaluated is whether the regulation or EMRA applies a regional policy in 

terms of flow of service etc. One of the interviewees said ‘yes’ to this question by stating that 

EMRA defines the solar energy capacities for each region by taking into account the solar 

radiation levels and geographical conditions of the region. For example for the city of Konya 

the limit of solar generation is 46 MW, for Urfa around 10 MW etc. Also another two 

interviewees stated that TETC checks the distribution regions for the electricity and analyzes 

whether the transmission lines are able to carry the maximum load when the solar is working 

with almost full capacity. So, these applications bring some regional limitations causing a 
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more advantageous position for the generators which are closer to those regions. This 

relatively tolerable damage of the variable of region can be counted as a geographical cause 

which affects the solar energy generation. 

 4.2.  Limits on the ability of generators to compete 

Under this category, the variables which may hinder the competition abilities of solar energy 

generators are tested and put before the interviewees.  

Firstly, variable of the price definition mechanism in the market is questioned. All 

interviewees mentioned that the purchase prices are defined by the Law numbered 5346 as the 

price for solar based production facility is $0,133/kWh. So it can be said that there is a 

purchase guarantee in solar energy market. This is good for solar generators but as one of the 

interviewees stated it is against to open market conditions. This price is above the 

conventional electricity prices for the other types of energy, and the difference in between is a 

burden for the generators who generate non-renewable energy. So, the solar energy purchase-

guarantee is not welcome by other energy players in the market because while the 

conventional prices remain steady, there is an increase in USD currency versus Turkish Lira. 

So, this puts solar energy generators in an advantageous position against non-renewable 

generators. Also if a mistake occurs in the estimation of generated amount which is highly 

possible, the cost of the electricity supply increases and it makes more difficult to set an 

optimum price for the market. So, now to eliminate these problems, EMRA is planning to 

change rules in a way of bringing award/punishment system for the wrong estimations. To 

conclude the test of price variable, it can be said that for now there is a purchase guarantee 

defined by EMRA and generators are able to sell the electricity they generate which does no 

harm to the competition in solar energy market. However, this system recently started to 

create some problems in terms of competition with other types of energy generators and it 

may need some modification. 

Secondly, whether there is a restriction on the advertising or marketing in the market is the 

question from CAT but this is not applicable to this study's case. There is no such advertising 

need and applications for solar energy as stated by all four interviews. The reason of this is 

that there is no customer-oriented approach followed by investors because there is no 

customers. All investors are after of getting the license for the generation by winning the 

competition. Advertisements have no effect on EMRA's decision or result of competition. 
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Thirdly, the standard for the quality of produced energy variable is tested. Three of the 

interviewees said that all generators need to meet a certain level of quality. To be more exact, 

the generated energy cannot harm the overall system. So to ensure this, there are binding 

agreements which are the ‘System Connection Agreement’ and the ‘System Utilization 

Agreement’. Generators sign these agreements which define such quality standards for the 

generated  energy. Those standards are necessary for the benefit of system so even if they 

harm some less well-resourced generators in terms of competition, the adverse effects can be 

neglected for the benefit of overall system. One of the interviewees mentioned in a different 

way by saying solar energy has to be distributed over different locations which means small 

capacities for different locations should be announced instead of collecting larger capacities at 

one point. So that, such unstable behaviors of solar can be easier to tolerate for the overall 

system. However, just recently EMRA has announced a new type of system which is called 

Renewable Energy Resource Areas (YEKA) in which there are relatively bigger capacities 

such as 1000 MW, 500 MW altogether in one area instead of distributed. One of the 

interviewees here said that such a change is completely against what Turkey needs, because 

Turkey does not have such well-structured and stable interconnected overall electricity system 

and such big amounts of non-distributed generation cannot be tolerable. So the result of the 

test of variable of standards can be summarized as the set standards for the generated energy 

are understandable and necessary for the sake of the overall system to tolerate unstableness of 

solar energy; however, the solar energy generation should stay distributed to contribute to this 

toleration. Still, for now this variable cannot be said to hinder the competition for now, and 

does not cause the low share of solar energy.  

Fourth variable needs to be tested is whether there are different cost amounts applied on 

different generators, i.e. cost variable. Possible differences in rules regarding to cost applied 

between new entrants and current entrants (grandfather clauses) are tested also here. Three of 

the interviewees emphasized that there is no such application. All rules are applied equally to 

everyone. If there is a change in rules, the generators which started operation before that 

change are asked to make necessary modifications according to that change. If they don't 

perform this modification, their licenses are cancelled. So, EMRA is careful about this issue, 

to create a fairly competitive transparent market. This variable can be said that is not the 

reason of the low share of solar energy.  
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4.3. Reductions in the incentives for generators to compete vigorously 

In this component of CAT, the variables which affect the incentives for generators to compete 

are tested and asked to the interviewees. 

Firstly, if there is a self-regulation or co-regulation structure in the market is asked. One of the 

interviewees said no. EMRA is the only and main regulator in the market, there are not such 

structures. Therefore, this variable is not applicable for the solar energy market in Turkey. 

Secondly, whether the generators have to share the information regarding to cost, prices, 

sales, outputs etc. within the market is investigated. As three interviewees stated, EMRA has 

all information of generators, but it does not share with other generators or with the market. 

Such financial information is kept as commercial secret by EMRA. Only technical 

information is announced to the market. Two interviewees mentioned that in case such 

announcement is obligatory energy market would be failed and there would be no competition 

at all. Therefore, it can be concluded that the accessibility of information variable is not the 

cause of low share of solar and also it does not have any effect on competition in the market. 

Thirdly, if there is any exemption from general competition laws was checked and the answer 

is: no. As one of the interviewees mentioned, Turkish Competition Law No: 4054 is 

applicable to all players in the game. There are no exemptions, consequently there is no harm 

to the competition in the market in that sense. 

One of the interviewees stated that incentives given to the solar energy generators especially 

the ones who want to construct unlicensed power plant were too many at the beginning of the 

starting with unlicensed plants. The other interviewee also mentioned supportive ideas on this. 

As also explained in the Literature Review chapter of this study, unlicensed generation is 

exempted from many requirements and fees. So it is relatively easier to construct an 

unlicensed solar energy plant than to construct a licensed solar energy plant. The Licensing 

Regulation and Electricity Market Law which entered into force in 2013 were two first steps 

to foster solar energy in Turkey. However, as three interviewees said these regulations did not 

define the limits of rules properly. The phrases were open to interpretation due to the lack of 

definition of limits. As a result of these unclear regulations, the implementation of regulations 

was not as easy as expected, some problems came out in the market as follows.  
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For example, the balance between generation and consumption was taken into account only at 

the application stage. However, there was no control over the implementation and operation 

of the generation plants. This caused misapplications in the solar energy sector. For example, 

there were regions where the generators can generate their energy and distribute. In most of 

the cases, these regions consisted of a few cities around. So the permission was given to the 

generator to perform in that region after checking the agricultural and environmental 

feasibilities of the facility. However, the technical feasibility was not checked at all. Such a 

regional distribution was too much for these small generations. It made the process more 

difficult to control. In most of the cases, such a permission was not feasible in terms of 

electrical and technical aspects. The regulatory authorities could not evaluate these 

applications in a professional manner because they skipped this technical evaluation which 

was the most important step. They did not check how much benefit would be obtained for the 

overall generation with the permission of that facility. They checked only environmental and 

agricultural requirements, but that was not enough. This led to some problems such as 

imbalance between consumption and generation. The interviewees said that there were 

facilities generating 1 MW but consuming only small amounts. Such facilities were 

threatening the overall electricity system. Most of the permitted unlicensed facilities were at 

places which were technically inefficient and impracticable. So it can be concluded that 

although the competition for unlicensed generation was not as high as licensed generation, 

uncontrolled generation activities caused a huge damage in the market by using such a high 

solar potential of the country in an uncontrolled and inefficient way. The potential should 

have been used so that the consumption and generation would be balanced. However, in solar 

energy story in Turkey, this balance has not been set due to lack of strong regulations which 

really regulate the market in the most efficient way. 

Such mistakes in the regulation caused other severe problems in unlicensed generation as 

three interviewees stated and mentioned briefly above. There were some players (may be 

firms but mostly individuals as stated by interviewees) who wanted to get profit out of this 

system. It was easy to get the permission for unlicensed generation due to lack of controls and 

limits in the regulation. Those people gathered fields from villages far from cities where the 

actual energy need is, got the necessary permissions and obtained the permit for unlicensed 

generation. Then they sold these ready-to-construct facilities to other investors with much 

more higher prices and made huge profit out of it. This was the consequence of the undefined 
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limits of the regulations. The incentive of new permit-holders willing to pay higher prices was 

mainly expected return on solar energy investments. However, since the permit fee prices are 

already increased by these uncontrolled activities, the number of new permit-holders (who 

can pay the new high prices) decrease. This harmed the small enterprises by creating unfair 

competition. The increasing number of these unlicensed and uncontrolled generation plants 

started to threaten the system. So, this is another indicator showing that the solar potential and 

capacity of Turkey is wasted with such inefficient activities causing huge damage to the 

competition in the market.  

Because of all these problems were encountered during the implementation, the regulatory 

authority (mainly EMRA and also TETC) started to reject unlicensed generation applications 

mostly or without reason – at least according to three interviewees. Also, high incentives 

given at the first beginning are being degraded nowadays. One of the most important 

incentives was Investment Incentive. Investment Incentive for solar energy generators implies 

especially a VAT Exemption (18%). As one of the interviewees mentioned, an amendment 

was published in June 2016. So, the generators who use imported solar panels are no longer 

eligible to get benefit from VAT Exemption.  

As again this interviewee stated, there is also another measure taken by The Ministry of 

Economy of the Republic of Turkey, which is called the Surveillance Measure. It is published 

within the scope of the Communiqué No.2015/9 on Implementation of Import Surveillance 

(published in the Official Gazette dated November 19, 2015 and numbered 29537). This 

measure was for the properties which had HS Code (Harmonized System Code) 

8541.40.90.00.11. The Communiqué is in force since December 19, 2015 (Doseyen, Utas, & 

Varol, 2016).  

The Communiqué defines the goods as "solar cells merged as a module or arranged over 

broads or otherwise". These defined solar panels can be imported to Turkey only if they are 

issued with "Surveillance Certificate" by the Ministry of Economy or through taxation (18% 

VAT) over a customs value per unit of $35/kilogram unless such certificate is obtained 

(Doseyen, Utas, & Varol, 2016). The same interviewee states here that the customs value is 

defined and fixed by the government no matter what the real price is of the product. So all 

taxations are calculated over $35/kg. 
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Hypothetically speaking, before the Communiqué a solar panel type had the price of $4/kg. If 

the panel weights 25kg, it was bought for $100 (25kg x $4/kg = $100) and the VAT for the 

product was calculated over this number as $18 ($100 x18% ) = $18), total cost of the product 

was $118. After the Communiqué the importer has to pay $875 ($35/kg x 25 kg = $875) and 

the VAT is $157.5 ($875 x 18% = $157,5). This new VAT is almost 9 times of the previous 

VAT. Also the total cost of the product is much more higher with this price. If the importer 

has a Surveillance Certificate, these taxations are not applicable for them. So, the importers 

who want to import solar panels to Turkey have to obtain the Surveillance Certificate in order 

not to pay these high taxations (Doseyen, Utas, & Varol, 2016). The properties of a 

Surveillance Certificate can be found in Appendix E. 

There are some documents needed to obtain a Surveillance Certificate, which are provided in 

the annexes part of the Communiqué. When these documents are checked, it can be said that 

obtaining Surveillance Certificate is almost impossible because most of the asked information 

is almost as confidential as commercial secrets (Doseyen, Utas, & Varol, 2016). The same 

interviewee also supported this information by mentioning that getting this certificate is really 

difficult.  

This practice also brings a serious tax burden for the imported solar panels to Turkey. The 

same interviewee stated that this practice was brought to decrease the unlicensed generation 

applications and to foster the local production of solar panels in Turkey. He also stated that 

the regulatory authorities take into account also the employment opportunities of the solar 

energy. Since after the construction and during the solar energy generation, human resource 

need is not that much for the operation. The plant is able to operate by itself or with very less 

human resource. So, this measure has been taken to create an employment area for Turkey by 

stimulating the local production of solar panels in the country. More difficult to import, more 

important and inevitable to produce in the country. However, another interviewee stated that 

there is no local production of solar panels in the country. What they do is they bring the 

pieces from abroad and they put together in Turkey and call it "Made in Turkey" and ask for a 

higher price. These local producers force the regulatory bodies to cover local production but 

actually there is no production at all, as interviewee emphasized.  

However, the regulatory authority is trying to promote investments on one hand by creating a 

serious obstacle for the investors on the other hand. Also, Turkey has many issues with 
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creating product lines in solar panel manufacturing and providing technological progress. 

Such measures are slowing down the solar energy sector in the country and restricting the 

growth seriously. So, the lack of local production and the decreased incentives can be counted 

as another reason of low share of solar. 

4.4. EU Solar Energy Policies 

Meanwhile in Europe despite the relatively low solar radiation levels, there have been many 

developments in the solar energy market. It is important to mention the policies Europe has 

implemented recently. Although the EU is a pioneer in terms of renewable energy efforts, 

there are still some policy implementation problems, mostly due to its supra/multi-national 

structure. Turkey may acquire some beneficial lessons from the EU policies and practices for 

improving its renewable energy future (including solar energy) policies (Kepenek, 2009). 

So in this section first a support from literature about EU solar energy policies is supplied and 

then the related results obtained from interviews are presented. 

White Paper (COM/97/599), launched in 1997, is the main policy attempt for the promotion 

of renewable energy to decrease the dependence of the Union on imported energy sources and 

environmental problems. The Directive 2001/77/EC launched in September 2001, is the next 

crucial step for the promotion of renewable energy in the internal electricity market, i.e. 

liberalization process (Kepenek, 2009). This directive has set a target that renewables should 

contribute to 21% of the total electricity consumption in 2020. The recent 2030 policy 

framework aims to make the economy and energy system in the EU more competitive, secure 

and sustainable and sets the new target as 27% for renewables by 2030 (Ortega-Izquierdo & 

del Rio, 2016). To achieve this target, all member countries had to make their own national 

policies according to the directive which was not easy due to the harmonization and 

coherence problems between international policies. The institutional, political, cultural 

differences between member states affect the implementation processes as well (Kepenek, 

2009).   

For example, market conditions for PVs in the EU differs from country to county. This is due 

to different energy policies and public support programs for renewables and especially PVs, 

also varying liberalization of domestic electricity markets. Germany is the leader country in 

that sense. With the Renewable Energy Sources Act (or Erneuerbare Energien Gesetz, EEG) 
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in 2000, a guaranteed feed-in-tariff for electricity generated from solar PVs for 20 years was 

introduced (Jäger-Waldau, Szabó, Scarlat, & Monforti-Ferrario, 2011).  

Renewable electricity (RES-E) support policies of EU can be regarded in two dimensions. 

First, policies may regulate either the price or quantity generated, and second, policy may 

support the investment in RES-E capacity or directly subsidize generation. Table 7 

summarizes RES-E support policies in the EU (Jenner, Groba, & Indvik, 2013). 

 Price Quantity 

Investment Investment subsidies 

 
Tax credits 

Low interest/soft loans 
 

Tendering systems for 

investment grants 

Generation  

Fixed price feed-in tariffs 

Premium feed-in tariffs 

Renewable energy portfolio 

standards (i.e. quotas) 

Tendering systems for long 

term contracts 
Table 7: RES-E Support Policies in the EU 

After the European Energy Union strategy was adopted in February 2015, identifying 5 key 

topics (Security of Supply, Fully-integrated Internal Energy Market, Energy Efficiency, 

Climate Action, Research & Innovation), the European Commission launched consultations, 

practices on self-consumption renewable energy, legislative proposal to improve Emissions 

Trading System (ETS) and a revision of Renewable Energy Directive for the year 2020. 

Several member states have started to modify their regulatory frameworks. Germany and UK 

for example will use feed-in premiums in addition to remuneration based on electricity market 

prices to support parts of solar market. In Germany, as of 2016 installations between 100 kW 

and 1 MW have to sell excess electricity on the market (Solar Power Europe, 2016).  

Member States in the EU are transitioning to tender schemes as a new way of allocating 

support. France led to implement tenders for solar power plants, the UK and Germany 

followed France in 2015. So, distributed solar power is moving towards self-consumption and 

prosumerism  is rising. It is believed that in this way, control of energy bills will be easier, 

retail competition will be increased, consumers will become active players in the energy 

transition. Also there are side-benefits expected which are demand-side flexibility, steering 

storage, smart appliances, flexible contracts (Solar Power Europe, 2016).  

Still, there are some barriers. For example, Austria has imposed a tax on self-consumed 

electricity. Belgium (Flanders region) has implemented an additional grid fee for prosumers 
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rather than revising the current net-metering scheme France is about to increase the share of 

fixed grid costs and reduce the variable part. Commercial installations have to pay EEG levy 

for self-consumed electricity. Spain on the other hand, made self-consumption de facto 

impossible. Such barriers are reducing the economic benefits for prosumers in Europe (Solar 

Power Europe, 2016). 

According to one of the interviewees, EU has the purchase-guarantee for 20 years while it is 

10 years in Turkey. So, the pay-back duration of the investments is much shorter in the EU 

than Turkey. Also he mentioned that the conventional electricity prices in Europe are also 

high so there is not much difference with the solar energy prices. So, the investors also the 

residents can choose investing solar rather than using conventional electricity, but in Turkey 

the conventional electricity is quite cheap already. So, especially residential solar use does not 

cover the investment cost despite of the given incentives. Therefore the reason why the 

residential solar use exceeds that of Turkey is the fact that electricity generated out of solar 

does not create much price difference in Europe. Moreover, other two interviewees stated that 

the EU started with small amounts of generation capacities such as 10 kW, 15 kW to get 

experience in the market first. However, in Turkey it was vice versa, the starting capacities for 

solar energy generation were relatively higher such as 500 kW, 1 MW. The reason of this was 

the installation fees including permission fee etc. is too high in Turkey, so the investors chose 

to generate as high capacity as they can to make more profit and for the payback of the money 

they paid in the beginning. Such high starting capacities caused several problems regarding to 

implementation of regulations, control of actions, sake of the system as mentioned in the 

previous section.  

Another big difference between the EU and Turkey is the financial situation. EU has the 

advanced solar technology and financial resources, while Turkey is still struggling with 

financing high investment costs. As mentioned by three of the interviewees, most of the 

investors in Turkey try to get loans from the banks and cover the installation costs. Due to the 

fact that Turkey is still a developing country, as mentioned by three interviewees, Turkey is 

not in the position where allocating resources for renewables is not a burden for the economy. 

So, Turkey has still limited financial resources and middle-sized economy. Investing in 

renewables requires also many side investments such as buffer zones, supportive structures 

etc. In that case, so far base load power plants became the highest priority for Turkey, the 

plants which continuously supply electricity.  
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Therefore, it can be concluded that EU has more developed solar energy generation, due to 

the correct policies having been followed so far and the advantage of having a big economy. 

Turkey still needs more resources to be allocated to renewables and firmer regulations.  

4.5. Overall Assessment of Results 

So far twelve variables derived from CAT were assessed and tested. To sum up the overall 

findings: 

- The first variable of exclusive rights does not harm competition in the market and cause low 

share of solar energy. There is no monopoly structure in the market, all players are given the 

same rights.  

- The second variable which is licensing process strongly affects competition in the market, 

because competition mainly occurs here. According to results of the interviews, the Licensing 

Regulation seems not to be well-prepared enough to regulate the market. There are some open 

doors and people attempted to get advantage from it. Therefore so many illegal activities have 

arisen and two-staged licensing has been put into the force which made the process longer and 

slowed down the pace. So the main reason of the low share of solar energy comes from the 

fact that Licensing Regulation was not prepared considering the possible outcomes which 

may harm the competition in the market. The Regulation has been prepared without enough 

attention.  

- The third tested variable is the restrictions. The total capacity allocated to solar is restricted 

by TETC to protect the overall system which is applicable to all generators. This variable 

cannot be said that it harms the competition in an unfair way, but it still contributes to the low 

share of solar by limiting the capacities.  

- The fourth variable is the finance variable. According to the interview results, although the 

solar technology is developing and the cost of the technology is decreasing day by day, the 

pay-back duration of the solar investments in Turkey is still too high. This is also a cause for  

the low share of solar energy in the country, while it has no direct relation with the 

competition. It affects competition only in a way of creating a financial risk for some less-

resourced generators, so they may not tolerate such long pay-back times and choose not to 

enter the market.  
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- The fifth tested variable is the region factor. There are restrictions based on regional 

capacities resulting from geographical conditions and solar radiation, so this can be said that 

some local generators may be in a more advantageous position in the competition.  

- The sixth variable tested is the pricing. According to the results, prices are defined by law 

and purchase is guaranteed by EMRA. This variable seems to stimulate solar energy 

generation but it started to be problematic for the rest of the market, and there is a pressure 

from other types of energy generators to decrease this incentive due to financial concerns and 

effects on the competition in overall energy market (not in solar market). So, this may be a 

possible low share cause for the future of solar energy, in case this incentive is decreased.  

- The seventh variable comes from CAT was advertising which is not tested because not 

applicable to the case of the study.  

- The eighth variable tested is the standards. So the standards defined by EMRA for the 

generated electricity are necessary for the sake of the system so there is no effect on 

competition in the market and low share of solar energy.  

- The ninth variable is the cost. Since there are no different cost rules for different generators, 

there is no harm of this variable to the competition in the market. 

- The tenth variable is the existence of self or co-regulation. So, such structures do not exist in 

the solar energy market in Turkey, EMRA is the main responsible body.  

- The eleventh variable is the accessibility of information. The generators do not have to share 

the commercial information with the market so that they do not necessarily put themselves in 

less-advantageous position in the competition. So this variable cannot be counted the cause of 

low share of solar in Turkey.  

- The last variable tested is the exemption. According to the interview results there is no 

exemption from the competition laws and regulations applicable to a specific type of 

generators, so this variable has also no effect on competition and low share of solar. 

- Finally a comparison was made with the EU. Key finding was that the main difference 

between Turkey and EU in terms of solar energy developments arises from the fact that EU 

has started the investments on solar energy much earlier than Turkey. Today, EU has more 
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clear renewable energy policy structure. EU has also more financial sources to allocate on 

renewables than Turkey has.  

CHAPTER 5: CONCLUSION 

 

The study started with the main research question: " To what extend do licensing regulations 

put into the force by EMRA restrict the competition on the solar energy generation market 

and cause the low share of solar energy in Turkey?". To explore the answers of this research 

question, the Competition Assessment Tool was used by evaluating the situation of the 

competition in the market and by this analysis the aim was figuring out the reasons of low 

share of solar energy in Turkey. The  analysis was made in three sections: Firstly the factors 

which may possibly limit the number of generators in the market were explored. Secondly the 

factors which may possibly limit the ability of generators to compete and finally the factors 

which may reduce the incentives of generators to compete were investigated. Besides this, 

also EU angle was put into the research to show the differences in the implementation and 

policies of renewables and solar energy to help Turkey to take some lessons because it is a 

candidate country for the full membership to EU. 

At the implementation stage of the study, firstly literature review was performed to show the 

related background information and set the basis for the subject. In this chapter, the current 

situation of solar energy in Turkey in terms of solar potential, legislation for solar energy, the 

generation types (licensed and unlicensed) and given incentives in the market, possible 

barriers. Moreover, the situation of solar energy in EU and Turkey-EU energy relations were 

explored and some basic information was supplied in literature review part. So that the first 

research sub-question is answered. 

The methodology of the study was chosen as Competition Assessment Tool developed by 

OECD to evaluate the actions taken by EMRA and also the Licensing Regulation which 

defines the rules of licensed solar energy generation where the competition in the market 

occurs mostly. The methodology was operationalized for the purpose of the study and the 

measurable variables are defined. These variables were tested one by one by four enlightening 

interviews. Each interviewee was chosen according to their expertise, level of experience and 

their position in the Turkish solar energy market.  
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Supported by the literature, the results were obtained as follows:  

-The variables of exclusive rights, advertising, standards, cost, accessibility of information, 

existence of self and co regulation, exemptions were found that they do not have a direct 

relation to the competition in the solar energy market and low share of solar energy.  

- The variables of restrictions and finance were found to have no relation with the competition 

because the existing restrictions are applicable to all players in the market but they still 

contribute to the low share of solar. It was also found that the variable of pricing does not 

create any harm for competition in the solar energy market but it creates problems in overall 

energy market which possibly will affect the solar energy negatively in the future.  

- The variable of region was found to have a small effect on the competition in the market but 

no direct contribution to the low share of solar.  

- Finally, the reason of low share of solar energy in Turkey was found to be directly related to 

licensing and permitting process and the regulations in force.  

As a result of the findings, the conclusion was drawn that there are problematic parts in the 

regulations put into force by EMRA which caused unfair competition environment for the 

competitors and inefficient investments so far. The research did not aim to give 

recommendations but stating the obvious, Turkey needs more concrete regulations in solar 

energy market and regulations should be prepared by recognizing the current state and 

predicting the future of the market.  

The last stage of the research showed that the EU has started to solar investment much earlier 

and in more decent way than Turkey. Moreover, the EU has more financial resources than 

Turkey to allocate for renewables. Turkey will continue to shape its policies according to EU 

directives to accomplish its requirements for the harmonization process with the EU. 

So the answer to the overarching research question is: EMRA as the main regulatory authority 

in the market is trying to take the necessary steps to initiate and support solar energy market 

in Turkey. However, the regulations used for this regulatory activities especially Licensing 

Regulation has unclear parts and this causes a chaos in the market which harms the 

competitive environment in the market.  
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Appendices 

APPENDIX A 

The Criteria for the Licensing Process of Solar Energy 

The following criteria should be satisfied during the pre-license application phase (Gedik & 

Eraksoy, 2013): 

 submission of  bank letter of guarantee in the amount of TRY 10,000 for each MW 

and with a maximum limit of TRY 5,000,000 determined in under the EMRA's 

decision numbered 4709-6 and published in Official Gazette dated 28 November 2013 

and numbered 28835 

 the minimum share capital of the company must exceed 5% of the investment amount 

 the payment of the pre-license fee 

 amendment to the articles of association of the company to prohibit change in its 

shareholding structure during the pre-license period 

 evidence of that the applicant is the proprietor of the project site 

During the pre-license period the following permits/procedures need to be obtained/completed 

(Gedik & Eraksoy, 2013): 

 Usage right of the land where the plant will be constructed 

 Approved construction plans 

 Preliminary project approval 

 Application for the system connection agreement and system utilization agreement 

with TETC or the relevant distribution company 

 Necessary approvals regarding the Regulation on Military and Security Zones from 

the Turkish Armed Forces Chief of Staff 

 Environmental Impact Assessment Decision 

 Construction permit or the written statement of the relevant authority that no 

construction permit is required 
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After the applicants complete the steps mentioned so far, they are also required to satisfy 

following conditions (Gedik & Eraksoy, 2013): 

 submission of additional bank letter of guarantee determined between 2%-6% of the 

investment amount accordingly EMRA's decision numbered 4709-6 and published in 

Official Gazette dated 28 November 2013 and numbered 28835 

 submission of a completion plan for the construction plan 

 payment of license fee 

 amendment of the articles of association to reflect the restrictions on share transfers 

and mergers in accordance with the License Regulation 

 increasing the minimum share capital of the applicant to exceed 20% of the total 

investment amount 
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APPENDIX B 

CAT Checklist Questions 

CAT is conducted if the regulation, 

1) Limits the number or range of supplier 

a) Grants exclusive rights for a supplier to provide goods or services 

b) Establishes a license, permit or authorization process as a requirement of operation 

c) Limits the ability of some types of suppliers to provide a good or service 

d) Significantly raises cost of entry or exit by a supplier 

e) Creates a geographical barrier to the ability of companies to supply goods services or 

labor, or invest capital 

2) Limits the ability of suppliers to compete 

a) Limits sellers' ability to set the prices for goods or services 

b) Limits freedom of suppliers to advertise or market their goods or services 

c) Sets standards for product quality that provide an advantage to some suppliers over 

others or that are above the level that some well-informed customers would choose 

d) Significantly raises costs of production for some suppliers relative to others 

3) Reduces the incentive of suppliers to compete 

a) Creates a self-regulatory or co-regulatory regime 

b) Requires or encourages information on supplier outputs, prices, sales or costs to be 

published 

c) Exempts the activity of a particular industry or group of suppliers from the operation 

of general competition law 

4) Limits the choices and information available to customers 

a) Limits the ability of consumers to decide from whom they purchase 

b) Reduces mobility of customers between suppliers of goods or services by increasing 

the explicit or implicit costs of changing suppliers 

c) Fundamentally changes information required by buyers to shop effectively 

In this study, the first three main questions with their sub-questions of this checklist are used. 

The fourth main question is skipped because in the case of research, there is no target group 

which can be named as "customer".   
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APPENDIX C 

Competition Assessment Tool by OECD 

1. Limits on the number or range of suppliers 

Limiting the number or range of suppliers can create a risk that market power will be created 

and competition will be decreased. When the number of suppliers declines, the possibility of 

co-operation or collusion among them increases and the ability of individual suppliers to raise 

prices increases. Therefore, market power can lead to higher prices, lower quality, less 

innovation (OECD, Competition Assessment Toolkit Volume3: Operational Manual, 2016). 

Grants of exclusive rights: The grant for an exclusive right can lead to the presence of a 

private monopoly by encouraging substantial investments in infrastructure that may be 

unlikely to occur without the incentives provided by guaranteed market access which the 

grant of an exclusive right provides. Such rights may be distributed through bidding so that 

public authorities ensure that they are distributed in the most efficient fashion (OECD, 

Competition Assessment Toolkit Volume3: Operational Manual, 2016). 

Establishment of a license or permit system as a requirement of operation: Asking for 

licenses or  permits restrains the entry to the market. There may be fixed numbers of 

licensees. "Public interest" test may be applied which requires that potential entrants show the 

"need" for an additional service to be provided. Licensing regimes may turn the applications 

into a barrier to entry by creating delays for issuance, opportunities for corruption, eliminating 

any realistic possibility of entry of worthy applicants. Licenses and permits should be asked 

only when they are necessary and rejections should be reasonable (OECD, Competition 

Assessment Toolkit Volume3: Operational Manual, 2016).  

Limits the ability of some types of suppliers to provide a good or service: Authorities may 

seek to promote suppliers from certain regions, small suppliers, suppliers with some 

characteristics by limiting the ability of other suppliers to participate in a business activity. 

Such restrictions are likely to be excessive because the aim here is to limit the number of 

suppliers to participate, reduce the competition resulting in higher prices or less desirable 

contract conditions for the governmental side (OECD, Competition Assessment Toolkit 

Volume3: Operational Manual, 2016).  
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Significantly raises the costs of entry or exit: In case of existence of regulations which 

significantly raise the cost of entry to or exit from a market, potential entrants and number of 

participants tend to reduce over time. Putting unnecessarily high requirements for the 

standards of service/products is an example for such a provision. Governments may put some 

targeted exemptions to minimize the competitive impacts of such provisions (OECD, 

Competition Assessment Toolkit Volume3: Operational Manual, 2016).  

Restricts the flow of goods, services, capital and labor: Regulations may limit the flow of 

goods, services, capital and labor across jurisdictional boundaries, generally as an instrument 

of regional policy. Such regulations also reduce the geographic area of competition for 

provision (OECD, Competition Assessment Toolkit Volume3: Operational Manual, 2016).  

 2. Limits on the ability of suppliers to compete 

Controls prices at which goods or services are sold: When there are many suppliers for the 

same purpose, price controls may be applied, minimum or maximum prices may be set. 

Minimum price limit can hinder low-cost suppliers with better quality, whereas maximum 

price limit can hinder high innovation which require a certain amount of money. On the other 

hand, minimum price regulations may be good to protect small suppliers from unfair 

competition. So, the determination of such applications should be conducted very carefully by 

considering side effects (OECD, Competition Assessment Toolkit Volume3: Operational 

Manual, 2016). 

Restricting advertising and marketing: Such restrictions harm the ability of suppliers to 

compete (OECD, Competition Assessment Toolkit Volume3: Operational Manual, 2016).  

Sets standards for  product quality: Standard setting may provide extreme advantages to 

some suppliers over others. Standards may be necessary for the sake of public, but if 

standards require high technologies meeting those standards may be harder for less well-

resourced producers (OECD, Competition Assessment Toolkit Volume3: Operational 

Manual, 2016).  

Raises the costs of some suppliers relative to others: Regulations may raise the cost more 

for suppliers than the others. For example, unnecessarily required high-technology may cost 

higher. Or, subsidies depending on how they are provided, may give some competitors a cost 

advantage over others. State-owned enterprises versus private enterprises may experience 
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such a difference in cost advantages. Also, when "grandfather clauses" occur that exempt 

current suppliers from a regulation which applies to new entrants, cost may be raised for the 

new entrants and competition in the market may be damaged (OECD, Competition 

Assessment Toolkit Volume3: Operational Manual, 2016).  

3.Reductions in the incentives for suppliers to compete vigorously 

Regulations may affect not only suppliers' ability to compete but also their act as strong rivals 

by changing their incentives.  

Self-regulation and co-regulation: Self-regulation is that an industry or association takes 

full responsibility for regulating the conduct of its members without government legislative 

background. When government provides legislative backing to rules that are developed partly 

by the industry or association, it is co-regulation. These structures may have anti-competitive 

impacts. They may put some unduly strict regulations to prevent new entries, advertisements 

etc. Government should prevent those bodies from using their regulatory power in anti-

competitive manner. Government should have the right to approve or refuse association rules 

(OECD, Competition Assessment Toolkit Volume2: Guidance, 2016).  

Requirements to publish information on supplier prices, outputs or sales: Regulations 

which require market participants to publish their price and output level information may help 

to the formation of cartels, because cartels can monitor their competitors' market behavior. 

Cartels arise mostly in markets where barriers are high, participants are less, products are 

relatively homogeneous which are big threats for competition in markets (OECD, 

Competition Assessment Toolkit Volume3: Operational Manual, 2016). 

Exemptions from general competition laws: Where a substantial derogation from the 

general application of competition law exists there is a risk of formation of cartels, pricing 

abuses and anti-competitive developments (OECD, Competition Assessment Toolkit 

Volume3: Operational Manual, 2016).   
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APPENDIX D 

Interview Questions 

To test the variables which may directly or indirectly affect the range or number of solar 

energy generators in the market the following questions were asked. 

1. Does EMRA or Licensing Regulation grant any exclusive rights for a generator to 

provide solar energy? - The tested variable: existence of exclusive rights which may 

harm the competition in the market 

2.  Is there any requirement of getting a license or permit for operation in the market? 

Could you please explain this process in detail? - The tested variable: the process of 

licensing which may be the problematic part affecting the competition in the market 

3. Does EMRA restrict the ability of specific types of generators to provide the generated 

electricity? - The tested variable: existence specific rules applied to specific 

generators which may lead to unfairness in the market 

4. Does EMRA or Licensing Regulation significantly raise the cost of entry to the market 

or exit from the market? Could you please give some information about the 

approximate cost of such actions? - The tested variable: the existence financial burden 

which may restrict the entrants and exits directly affecting the number or range of 

generators in the market 

5. Is there any regional or geographical barrier for the generators? Are there any different 

regulatory applications, limits for generation etc.? - The tested variable: the 

geographical barriers which may lead to less fairness to the generators in particular 

regions causing less competition in the market 

To test the variables which may directly or indirectly limit the abilities of generators to 

compete in the market the following questions were asked. 

6. Is there any restriction for the generators to set their own prices while selling the 

electricity generated? - The tested variable: pricing in the market, how far the 

generators are free to decide and compete each other 

7. Does EMRA or Licensing Regulation put any requirements for the standard of the 

generated electricity? If so what are they? - The tested variable: standards for the 

quality of generated electricity which may be too high for some less equipped 

suppliers causing unfair competitiveness 
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8. Is there any difference in rules between the ones applied on new entrants and the 

existing generators? - The tested variable: grandfather rules phenomena which may 

create unfairness between the existing and new generators in the market 

To test the variables related to the incentives which may reduce the willingness of generators 

to compete the following questions were asked. 

9. Is there any self-regulation or co-regulation structure in the solar energy market? - The 

tested variable: the types of regulations in the market 

10. Does EMRA or Licensing Regulation ask generators to share their cost, price, output 

level information with the market? - The tested variable: accessibility of prices and 

output levels by other competitors 

11. Is Competition Law fair to everyone in the market? - The tested variable: the fairness 

of the legislation of competitiveness 

To test the general opinion of the interviewee about the low share of solar energy the 

following questions were asked. 

12. Why do you think the solar energy is that low in Turkey despite of its high solar 

radiation level? 

13. What is the state of solar energy market in the EU as far as you know? 
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APPENDIX E 

The properties of a Surveillance Certificate are (Doseyen, Utas, & Varol, 2016): 

 The validity of the Surveillance Certificate is for 6 months (Article 6). 

 Surveillance does not affect application of general provisions of the Customs Law 

(Law No. 4458, published in the Official Gazette dated November 4, 1999 and 

numbered 23866) on customs value of the goods. 

 If the values or amounts determined and accepted by the customs during the 

registration of the customs declaration differs from the total values or amounts written 

on the Surveillance Certificate by maximum 5% , this would not hinder the import. 

 Surveillance Certificate cannot be transferred to the third parties. 

 Per each customs declaration Surveillance Certificate should be obtained. For the 

goods declared under the same declaration which comes in different shipments, a 

single Surveillance Certificate is enough. 
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