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Abstract 

Today, approximately 70% of the energy used in Turkey comes from foreign 

sources. Given the extent of Turkish energy dependency and the considerable lack of 

domestically produced energy, the Turkish government has taken steps to look for 

alternative resources. In the last few years the government’s shift in thinking about 

fuel has lead to significant growth in Turkey’s renewable energy sector. The 

permitting process for both licensed and unlicensed project applications have been 

renewed and supported in recent years as a result of newly instituted government 

policies. The limiting and accelerating factors of licensed permitting processes have 

also taken on a more critical role in the development of future applications for 

renewable energy production. An overview of the permitting processes in Romania 

and Germany offer a diverse perspective of the various possibilities for continued 

development in the future. The wind energy potential alone based on REPA data, 

forecasts a techno economical wind energy potential of 48,000 MW. Additionally, 

the solar energy potential based on projected surface area figures now total 

approximately 220,000 MW, compared with existing installed substation capacities 

which produced around 130,000 MW in 2011. By the end of 2012 2,000 MW of the 

total techno economical wind energy potential was installed, another 4,000 MW of 

power production has been given permission to be developed but these outputs fall 

far short of the Ministry of Energy and Natural Resources’ clearly pronounced target 

of 20,000 MW of installed wind power plants by 2023. At the beginning of 2013, the 

total installed solar PV power plants did not even reach 1,000 MW of installed 

capacity. Still, Turkish wind and solar energy potentials are promising and represent 

new investment interests in the development of the renewable energy sector in 

Turkey. The assessment of all these themes will provide a complete overview for the 

newly growing sector not only in terms of energy production but also in the 

development of energy transmission infrastructure in Turkey. 
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1 Introduction 

Turkey has become one of the most dynamic RES markets recently. With annual 

growth rates in electricity consumption of around 6%, it is foreseeable that this 

upward trend will continue in the years to come. Turkey relies on foreign resources 

for around 70% of its energy needs. This high level of external energy dependency 

motivated the Turkish government to cultivate alternative energy resources 

domestically, which has lead to significant growth in Turkey’s renewable energy 

sector in the last few years. The government’s decision has been supported with 

renewable energy laws and incentive schemes since 2005. The development of the 

RE investments and the production of electricity not only for trade purposes but also 

for domestic use grew considerably in 2011 and 2012. The current installed wind 

power capacity and projected investments as well as the solar PV applications for 

2023 seem very promising for the energy prospects of the country. Therefore, the 

analysis of the permitting processes for both solar PV and wind energy production 

along with the evaluation of their technical potential, limiting factors and success 

rates will underscore an effective plan for this vital and growing sector in Turkey.  

 

Figure  1. GDP Growth – Electricity Demand Growth
1
 

The GDP growth in 2001 and in 2009 is shown in negative numbers due to the global 

financial crisis. The mean of the past 11 years for GDP growth was 4.36% and the 

mean of electricity demand growth was 5.68%, despite the negative numbers 

obtained in 2001 and 2009. 

                                                 
1
 2012, Energy Market Regulatory Authority (EMRA), Turkish Energy Market Investor’s Guide 2012, 

p.21. 

Financial 

Crisis 

Financial 

Crisis 
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1.1 Motivation 

The motivation behind this thesis is the energy situation in Turkey. Of specific 

importance is the quantification of potential energy production to project how much 

of the electricity demand can be successfully met by using RES. Additionally 

motivating is the urgency to develop Turkey’s own renewable energy sector thereby 

lessening Turkish energy dependency on foreign resources. This thesis will also 

demonstrate the value of promoting renewable and environmentally sound energy 

systems and compare wind and solar energy potential in Turkey with the existing 

supply-demand figures by quantifying the energy potential under different scenarios. 

 

1.2 The core objective 

The core objective of this thesis is to identify the success factors for wind and solar 

projects by detailing their approval processes from idea to operation, including the 

costs for project development and permitting. In a structured way, the permitting 

process with its interdependencies and its timeline will be analyzed and compared 

with procedures in Romania and Germany.  

In addition, the technical potential will be analyzed and highlighted for the wind and 

solar photovoltaic. Acceleration factors for utilizing this potential will also be 

presented.  

 

1.3 Citation of main literature 

The main literature which will be used in this study is based on the reports of the 

Ministry of Energy of the Republic of Turkey, the Energy Market Regulatory 

Authority (EMRA), the statistics of the International Energy Agency, the laws and 

regulations published by the Ministry of Energy, several guidelines of the same 

institutions and data and information obtained from private energy producers in 

Turkey. 
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1.4 Structure of the work 

The study will first give a general outlook of the energy situation of Turkey, its 

projections and the strategies designed for 2023. The focus will be on renewable 

resources and electricity based predominantly on wind and solar energy. Later, these 

topics will be discussed in two main parts, permitting processes and technical 

potential, for both wind and solar PV RES. In order to provide a comparable 

overview, the permitting processes in Turkey will be compared with typical 

procedures in Germany and Romania.  

 

1.5 Description of methods 

Legislation regarding renewable energy, the annual reports and activity records of 

the Ministry of Energy and EMRA will be used for the permitting process 

comparisons.  

An analysis of the potential and the available grid capacity will be carried out on a 

provincial level. The Turkish system will be compared with the German and 

Romanian systems. 

The data collected from REPA (Wind Energy Atlas) on a provincial basis will be 

gathered and quantified in order to realize the comparison with the installed capacity.  

The annual reports of EMRA, TEİAŞ, the documents of TEDAŞ as well as strategy 

documents of the Ministry of Energy will be employed for a clear comparison in the 

installed substations capacity chapter. 
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2 Background 

The Republic of Turkey is the sixth largest economy in Europe as of 2011, with more 

than $376 billion foreign trade volume ($135 billion in exports and $241 billion in 

imports) to more than 200 countries in the world
2
. As a consequence of the global 

economic crisis, the Turkish economy was affected in its international trade sector 

but recovered quickly after 2009. According to the Turkish Statistic Institute, the 

economic growth results were 8.9% in 2010 and 8.5% in 2011. As a result of this 

rapid economic growth, the energy demand of the country has also been increasing 

as well as the need for new investments in the energy sector.  

In order to meet the needs of the country, the liberalization of the energy market has 

been met by the privatization of the electricity sector. Since 2005 The Turkish 

Ministry of Energy has expressed the vision to ‘Make the country the leader of its 

region in energy and natural resources’ and set forth the mission to ‘evaluate energy 

and mining resources effectively, efficiently, securely, and environmentally in an 

effort to reduce import dependency and secure an invaluable contribution to national 

prosperity
3
‘. In order to realize such aims the Ministry has also prepared the necessary 

policy changes for the use of renewable energy sources. Moreover, they have set a 

target for Turkey to produce 30% of its electricity from renewable sources by the 

year 2023.  

The share of total primary energy supply excluding the trade of electricity 

represented 98 Mtoe in 2009 with a large proportion of that amount in the form of 

natural gas, 29.6 %, oil, 29.8% and coal/peat, 30.5%. Geothermal, solar and wind 

power contributed to only 2.2%, biofuels and waste totaled 4.8% and hydropower 

represented 3.2% of the energy share of 2009. More recent and precise data will 

follow in the introduction of each chapter. (Figure 2) 

                                                 
2
 2012, Energy Market Regulatory Authority (EMRA), Turkish Energy Market Investor’s Guide 2012. 

3
 2012, The Republic of Turkey Ministry of Energy and Natural Reources, Strategic Plan 2012-2014. 
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Figure  2. Share of Total Primary Energy Supply in 2009, (IEA). 

 

For the year 2009, the total primary energy supply was 98 Mtoe in which coal/peat, 

oil and natural gas took the major shares. In the same year, the total energy 

production in Turkey was approximately 30 Mtoe (Figure 3) where coal/peat 

represented the majority of energy produced. The balance was supplied by other 

countries.  

 

Figure  3. Total Energy Production, (IEA) 
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The final yearly consumption rate of Turkey in 2009 is shown in comparison to the 

1973 rate in Figure 4. More specifically, in 2009 25 Mtoe of the country’s final 

energy consumption went towards industry and around 15 Mtoe was used in the 

transportation sector. In that same year other sectors such as residential, commercial 

and public services, agriculture/forestry, fishing and some non-specified areas 

combined consumption was 32.5 Mtoe.  

 

Figure  4. Sectoral Final Consumption by Source, (IEA) 

 

The data and the figures show that Turkey was not able to produce enough energy to 

meet national demand thus, the remaining part, two thirds of its supply, was imported 

from other countries.  

According to data taken from the Energy Market Regulatory Authority (EMRA) 

published in the Investor’s Guide 2012, the Turkish economy consumed 229.3 billion 

kWh of electricity, 44.2 BCM of natural gas, and 21 million tons of crude oil were 

refined in Turkish refineries. On the other hand, in 2009, gross electricity production 

per capita was 2685 kWh which was far behind the average 9565 kWh produced by 

OECD and EU countries in that year
4
. 

                                                 
4
 2012, Energy Market Regulatory Authority (EMRA), Turkish Energy Market Investor’s Guide 2012. 
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In 2011, the total primary energy demand of Turkey was approximately 115 Mtoe in 

which coal had a share of 31%, natural gas 32%, oil 27%, hydraulic energy 4% and 

renewable and others 6%
5
. 

The estimations of IEA as published in the Investor’s Guide, shows that Turkey will 

face the fastest medium to long-term growth in energy demand among the IEA 

member countries. Whereas, the Ministry of Energy estimates that Turkey will more 

than double its total primary energy demand to 222.4 Mtoe bringing its final energy 

demand to 170.3 Mtoe by 2020.  

2023 estimations are shown in Figure 5. According to these figures, the total primary 

energy demand in 2023, will see the share of coal reach 37%, natural gas will 

decrease to 23%, oil will be at 26%, nuclear energy at 4%, renewable energy and 

other sources will rise to 6%. 

 

Figure  5. Primary Energy Demand in 2023, (MENR)
6
 

                                                 
5
 2012, Planning And Budget of 2013 Speech of the Minister of Energy and Natural Resources. 

6
 2012, Planning And Budget of 2013 Speech of the Minister of Energy and Natural Resources 
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According to the data of the Ministry of Energy, the total installed power for 

electricity by the end of September 2012 reached to 55,785 MW (Figure 6).  

 

Figure  6. Total Installed Power for Electricity Production, MENR (End of September 
2012) 

As of September 2012 (Figure 7), the share breakdown of installed power by a 

primary source of energy was 30.7% from natural gas (17,089 MW), 33.4% from 

hydropower (18,596MW) which includes both dams and run-of-rivers, 22.5% from 

coal (12,526MW), 2.1% from fuel oil (1,196 MW), 3.8% from wind power 

(2,106MW), 0.2% from geothermal (114MW), 0.3% from renewable energy sources 

(147MW) and 6.9% from other sources (3,859MW). 

 

 

Figure  7. Share of Installed Power by the Primary Source of Energy, MENR (End of 
September 2012) 
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At the end of 2011, the electricity production of Turkey was 228.4 billion kWh while 

the electricity consumption was 229.3 billion kWh. By the end of September the 

production reached 182 billion kWh of which 28.9% was from renewable sources 

such as hydro, wind, geothermal and 71.10% was from thermal sources. (Figure 8). 

 

 

Figure  8. Total Electricity Production, MENR 2012. 

 

The general potential of wind energy in Turkey is 48,000 MW but only 1,792.7 MW 

was in operation as of 2011
7
. The general potential of solar energy is estimated at 

300 TWh/year and yet, there is only one solar PV plant in the country with an 

installed power production of 200 kW. In the following chapters more detailed 

potentials for wind and solar power production will be presented.   

 

 

                                                 
7
 2012.Energy Market Regulatory Authority, (2012): PDF ‘Turkish Energy Market: An Investor’s 

Guide 2012’, www.epdk.gov.tr – viewed 15.11.2012 
 

http://www.epdk.gov.tr/
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3 Permitting Process for WIND RES 

3.1 Unlicensed Application Permitting Process 

In this section, the permitting process for wind power will be explained from start to 

finish.  

Application

Compilation

Construction

Contract
Signature

Project 
Approval

Evaluation

Commission.A
pproval

Operation

Billing & 
Payment

 

Figure  9. Unlicensed Application Permitting Process Scheme
8
 

 

3.1.1 Application 

According to the regulation of Unlicensed Electricity Production in the Electricity 

Market
9
, applications for unlicensed power production facilities that are smaller than 

500kWe are submitted directly to the power distribution companies in the area where 

the planned facility will be constructed. All documents provided in support of an 

application must be complete and cannot be changed or revised after submission. The 

following documents are required to make a successful application:   

1. Application form (Annex 2 of the regulation no. 28001 dated 21/07/2011) 

                                                 
8
 2012. Enerji Enstitüsü, http://enerjienstitusu.com/elektrik-piyasasi-lisanssiz-elektrik-uretimi-rehberi, 

viewed 18.12.2012. 
9
 2012. Official Gazette, (2012): No. 28229, dated 10/03/2012 – Elektrik Piyasasında Lisanssız 

Elektrik Üretimine İlişkin Yönetmeliğin Uygulanmasına Dair Tebliğ, www.mevzuat.gov.tr 

 

http://enerjienstitusu.com/elektrik-piyasasi-lisanssiz-elektrik-uretimi-rehberi
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2. Application form for the production connection (Annex 1 of the regulation no. 

28001 dated 21/07/2011) 

3. The original version of the (property deed) or a notarized copy of the original. 

The original renting contract for the site in question may also be submitted in 

place of the property deed if necessary. If the land belongs to a public authority 

or is forest land, a certificate that proves the right to use the land must be 

submitted baring the phrase ‘THIS LAND HAS BEEN AUTHORIZED FOR 

THE INSTALLATION OF A POWER PLANT’.  

4. Single line diagram which shows the technical characteristics of the power plant  

5. Renting contract with list of authorized signatures attached  

6. If the desired site is in an industrial zone that has a distribution license, then, the 

full application and all relevant supporting documents must be submitted to the 

industrial zone authorities and the aforementioned distribution companies 

concurrently.  

7. Consumption invoice 

8. Bank receipt of the application fee  

 

3.1.2 Compilation  

Once every calendar month, the applications are received by the distribution 

company and evaluated by a commission with at least three members. The majority 

is required for the vote on a particular application to be considered valid. In this pre-

evaluation process, the applications which have incorrect or missing documents are 

rejected.  

The decisions made by the commission at the pre-evaluation stage are submitted with 

a full explanatory report to a higher governing authority for approval.  

The governing authority then formally announces all pre-evaluation decisions on 

their official notice boards and/or online by the fifth day of the following month.  
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3.1.3 Evaluation of Connection Applications 

The distribution company receives all the formally announced applications as well as 

the applications made to special provincial administrative bodies, on the fifth day of 

each month.  

 The applications are categorized according to their common connection 

centers. In this categorization, the following criteria is used for high voltage 

and low voltage power plants: 

High Voltage: the distribution feeder in the transmission substation standards 

Low Voltage: the distribution substation standards 

 Every application is evaluated independently according to its connection and 

system usage. The technical evaluation is completed in accordance with 

standard regulations, officially stated requirements, related technical policy 

and conformity to the related policy. 

 The results of the technical evaluation are a matter of public record and are 

posted on official notice boards and/or on the websites of the distribution 

companies.  

 Following the technical evaluation, the potential connection applications are 

moved into a priority evaluation stage in which the following conditions are 

checked according to the connection point and the connection centre: 

a. The power production plant will be a source for renewable energy.  

b. The power production plant is a cogeneration plant. 

c. The power production plant and the consumption plant are located at 

the same site. 

d. The application falls under the terms of the demand aggregation. 

e. The owner of the application does not hold any other accepted 

applications. 

f. The owner of the application has a higher quantity of consumption in 

comparison with other applications. 
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i. The date and number of the application (if an application is submitted 

to the special provincial administration and to the distribution 

companies on the same day, then, priority is given to the distribution 

company application). 

 The evaluations are finalized according to the priority list.  

 The technical results of the applications which are not bound to connection 

centre criteria are accepted without being evaluated by the priority list.  

 On the 20
th

 day of every month, the accepted and rejected applications are 

announced on the official notice boards and/or web sites of the distribution 

companies.  

 Alternative connection proposals suggested by the distribution companies are 

considered to be an affirmative response contingent upon the applicant’s 

decision to alter their submission. Within 30 days following the distribution 

company’s announcement, the owner of the application may declare his 

acceptance of the offer in written form stating an agreement to comply with 

the connection conditions suggested by the distribution company in question. 

Otherwise, the alternative proposal for the initial application remains invalid. 

 An official ‘Acceptance Letter for the Connection Agreement’ is delivered to 

the applicant within 30 days following the official announcement of their 

acceptance. If the applicant does not receive an acceptance letter for the 

connection agreement, the approval of their application remains invalid.  

 In certain cases, it is necessary to receive the input of TEIAS depending on 

the specified connection centre, the application is then held at the technical 

evaluation level pending further information from TEIAS.  

 The Acceptance Letter for the Connection Agreement is issued by 

distribution companies as a template. 
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3.1.4 Project Preparation and Approval 

The applicants who receive an acceptance letter have 180 days to complete and 

submit the following documents and arrange connection and system usage 

agreements: 

a. Production Plant Projects according to the electric power plant project 

regulation (no. 27434 dated 16/12/2009) issued by legal authorities or entities 

authorized by the Ministry of Energy. 

b. The connection project linking the power plant to the distribution system 

requires approval from the ministry or from designated legal authorities with 

permission to function in place of the ministry. 

c. All necessary permits, approvals, certifications etc. 

d. Wind power plants which have 10 MW or higher capacities are placed on an 

additional list of selection and elimination criteria. In such instances, a full 

project description must be submitted to understand whether an 

environmental impact assessment will be necessary. There is no requirement 

for any additional documentation for PV plants with capacities of 5kW or 

less.  

e. Any delays due to the issuing of required certifications, permits, and 

approvals will not be considered grounds for an extension of the 180 day 

submission period. In the case of Force Majeure, Article 51 of the Electric 

Market Licensing Regulation (no.24836 dated 4/08/2002) is applied. 

f. In the event of unexpected delays caused by external parties or factors outside 

the control of the applicant, the applicant must obtain a document certifying 

this fact. Certifying documentation should be submitted with all other 

required project documents. In such cases, the distribution company may 

extend the submission period for up to 3 months but there is no guarantee 

such extensions will be granted for the entire 3 month period. The distribution 

company’s decision to grant extensions depends on the volume of 

applications received at the time an extension is requested. In the last five 

days of the 180 day period, the applicant’s status will be formally announced 

on the official notice boards and/or websites of the distribution companies.  
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3.1.5 Contract Signature 

For applicants that submit their project proposals within the 180 day period a 

connection and system usage agreement will be signed within 30 days of submission. 

If the applicants fail to submit their documents on time, they lose the right to sign an 

official contract with the distribution company in question.  

 

3.1.6 Construction of the Power Plant  

Remote Monitoring and Control 

Plants with installed power of more than 11kW have to be adequately designed for 

remote monitoring and control. The owner of the power plant must supply all 

necessary equipment for this purpose.  

In addition, the distribution company must have appropriate communication 

infrastructure to enable remote monitoring and control. 

Remote monitoring and control systems must recognize the stop and start signals 

sent from the distribution company. Any remote monitoring and control system 

should be able to maintain the minimum communication requirement of a remote 

monitoring system, the start-up of generator power and the condition of the grid 

connection. Under these parameters, means for monitoring active and reactive power, 

power factor, current, tension, frequency, harmonics and total harmonic failure 

values should also be included. 

The cost of this data communication is accrued according to the relevant legislation. 

Protection System 

The grounding of the power plant has to be appropriate to the grounding of the 

distribution grid and according to the standard grounding regulation for other electric 

plants of its size and specification.  

The settings of the protection systems at the connection point of the power plant have 

to meet with the limiting values set forth in Article 17.3 of the communiqué 

pertaining to the implementation of unlicensed electric production in the electricity 

market (no.28229 dated 10/03/2012). 
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Measuring System 

In the projection of a production plant with a low voltage connection located at the 

same site as the consumption point, two measuring devices will be assigned. One of 

them will measure the buying and selling of energy on an hourly basis on a two way 

transmission with the distribution system, and the other one will measure the energy 

produced at the power plant itself.  

High voltage connections are realized according to the relevant policy.  

Energy counters should be located in places which are easily accessed by the 

distribution company. The locations of counters that are positioned according to 

Article numbers 18.1, 18.2., 18.3 and 18.4 of the communiqué about the 

implementation of unlicensed electric production in the electricity market (no.28229 

dated 10/03/2012) should be included in the project proposal. 

If necessary to finalize the implementation of an adequate measuring system the 

distribution company may locate the final sites for the counters to be installed.  

The construction period for non-hydro power plants which will be connected at a 

high voltage level is 2 years. For all other types of power plants connected at a low 

voltage level the construction period is 1 year. 

 

3.1.7 Commissioning and Approval 

At the commissioning and approval stage, the measuring system is inspected by 

responsible parties from the distribution companies before being sealed and 

registered. 

The commissioning and approval of measuring systems are finalized according to the 

conditions of Article 12 of the Regulation of Unlicensed Electricity Production in the 

Electricity Market (no.28001 dated 21/07/2011). 

When a production plant is running parallel to the grid, the fluctuation of tension 

should not exceed more than 3.3% and flicker effect values should not go beyond 

those outlined in the Annex 1.4 of the communiqué. 
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For Synchron generators producing up to 500 kW, the initiation to parallel will be 

done by synchronization equipment. For higher amounts, the required conditions are 

defined in the connection agreement.  

  

3.1.8 Start-up and Operation 

The protection, connection and other sections of the power plant will be periodically 

controlled and registered. The distribution company can inspect the power plant at 

any time. Registered data must be made available to the company at regular intervals. 

One copy of this registered data will be kept by the owner.  

The power plant should not give any energy to the grid which may isolate the plant 

from the distribution grid even in the attempt to protect life and property from short 

circuit currents or in the case of an energy deficit in the distribution system. The 

isolated power plant starting from the point of connection to the grid can feed in the 

consumption parts independently from the grid.  

The owner of the power plant is obliged to disconnect the plant from the distribution 

grid in case of obligatory operational situations until a solution can be applied.   

However, at no point can a solution include operating at a power higher than the 

level permitted.  

If the owner wants to make any changes to the power level or the protection plan of 

the power plant, they need to make a formal application to the distribution company 

and obtain the required permits according to the regulatory code and the 

communiqué.  

 

3.1.9 Billing & Payment  

The production and consumption data are received on an hourly basis from the two 

way counters which are located at the connection point between the production plant 

and the distribution system. Additionally, this data is controlled with the data 

received on a daily basis from the other counters placed according to Article 18.3 of 

the regulatory code. 
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Excess amounts of energy are determined from the comparison of the data of total 

energy feed-in and total energy used. If the energy feed-in is greater than the energy 

used, this data is registered on a daily and monthly basis. 

The distribution company is liable to buy the amount of excess energy produced 

according to Articles 24.1, 24.2, and 24.3 of the communiqué during the first ten 

years the production plant is in operation.  

In the case of energy produced from different renewable sources which cannot be 

accurately calculated, this energy is considered under the YEKDEM (Renewable 

Energy Source Support Mechanism). The MFSC (Market Financial Settlement 

Centre) and the distribution company are not required to pay for undetermined 

energy of this type.  

The distribution company pays for the energy which is bought according to Article 

25.2.2 of the communiqué. The amount per kWh is calculated based on Table 1 of 

the Renewable Energy Law.  

Payment is in Turkish Liras and determined by the exchange rate of the Turkish 

Central Bank on the date the energy is fed-in. The following conditions have to be 

met: 

 The distribution company determines the amount of excess energy on a resource 

basis which will be paid daily according to Table 1 of the Renewable Energy 

Law. 

 The distribution company determines the amount of excess energy on a resource 

basis which will be paid daily according to Table 2 (Supply bonus of the 

Production Plant) of the Renewable Energy Law. 

 The total amount to be paid to unlicensed producers (LÜYTOB) for each 

invoicing period is calculated and sent to the MFSC on the first six days of every 

month. 

 The MFSC pays the distribution company which in turn pays the producers the 

amount calculated under Article 26.2.3 of the communiqué. 
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3.2 Licensed Application Permitting Process 

According to the Electricity Market Licensing Regulation number 24836 dated 

04/08/2002 there are seven different licensing categories: 

a. Generation license: The license given by EMRA for the generation and sale 

of electricity in each existing and planned generation plant. The total share of 

a private company, together with its affiliates cannot reach 20% of the total 

installed capacity of Turkey
10

.  

b. Auto producer license: The license given to the legal entity that produces 

energy mainly for its own consumption. 

c. Auto producer group license: The license given to the legal entity that 

produces energy mainly for the consumption of its partners. 

d. Transmission license: The license given to the legal entity responsible for the 

transmission of electricity at a resistance level of more than 36 kV lines. 

e. Distribution license: The license given to the legal entity responsible for the 

distribution of electricity at a resistance level of more than 36 kV lines. 

f. Wholesale license: The license given to the legal entity responsible for the 

resale of electricity. 

g. Retail license: The license given to the legal entity responsible for the sale of 

electricity to consumers. 

The legal entities have to be a limited or joint-stock company in order to apply for 

licensure. Within this study, it is assumed that the companies have the required 

company structure.  

The following chart (Figure 10) describes a general licensing process including a 

competition. Generally, after the issuance of available capacities in an area, the 

applications are submitted directly to EMRA. They are checked according to their 

technical specifications and sent to TEIAS. In situations where there is more than 

one successful application, a competition is organized. The winner, after completing 

all the required documentation on time, applies for the EIA and then obtains a 

license. The applicant proceeds by acquiring the required forest, land and 

                                                 
10

 Energy Market Regulatory Authority, (2012): PDF ‘Turkish Energy Market: An Investor’s Guide 

2012’, www.epdk.gov.tr – viewed 15.11.2012 

http://www.epdk.gov.tr/
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construction permits. At the final stage, the applicant receives approval from the 

Ministry of Energy and Natural Resources.  

Issuance of 
Available Capacities

Connection
Approval by TEIAS

Issuance of the
license

Environmental
Impact Assessment

Announcement of 
Winners

Competition for
Available

Connections

Obtaining Permits: 
forestry, 

construction, land

Construction

Ministry
Acceptance

 

Figure  10. Licensed Application Permitting Process Scheme
11

 

 

3.2.1 Application for License 

The following documents are needed for license applications to EMRA:  

List of Necessary Documents for License Application
12

 

A complete and successful application must include: 

a. Application form (Annex 1 of the electricity market license regulation) 

b. Letter of Undertaking (Annex 2 of the Electricity Market License Regulation; 

only Article 6 of the letter is written by the distribution license applicants.) 

c. Certificate of authorization of all the responsible/s on behalf of the legal 

entity, 

d. Articles of association of the legal entity with its latest revisions approved by 

the Trade Registry Office 

                                                 
11

 Unal, A. (2012): Verbund Renewable Power, Renewable Energy Market in Turkey, PPT. P.42. 
12

 Official Gazette, (2012): No. 28468, dated 19/11/2012 – Lisans Başvurusunda Bulunması Gereken 

Bilgi ve Belgelerin Listesi, www.mevzuat.gov.tr 

http://www.mevzuat.gov.tr/
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e. Documents related to the production plant: 

1. Information form (5 copies – 3 CDs Annex 3 (a, b, c, or d, depending on 

the type of power plant) of the list of documents downloaded from the 

EMRA website 

2. Investment Delivery Schedule (5 copies): including pre-construction 

period, construction period and total duration; starting from licensing 

until the delivery of the power plant.  

3. Single line diagram (5 copies): showing the connection point and the 

resistance level, also covering related distribution and/or transmission 

lines and distribution centers and/or substations. 

4. A 1/25.000 scaled map showing the location of the plant (5 copies): for 

wind power plants, wind turbines and UTM coordinates have to be shown 

in color on the map as well. 

5. Settlement project of the plant (3 copies): The settlement of the power 

plant, will illustrate the plant’s boundaries on the current ownership 

situation scaled 1/5.000 map on a cadastral section. Additionally on this 

section, the information regarding the province-town-village-

neighborhood-block-lot will also be shown. On the legend of the cadastral 

section, the current zoning status (forest, pasture, agricultural, industrial, 

residential, etc.) and the distribution of the ownership of the land 

(proportions and public, private etc.) will also be stated. 

6. A declaration stating if the site is located in a sensitive zone as described 

in the Environmental Impact Assessment Regulation Annex – 5 or not. (If 

it is within a sensitive zone, an accompanying declaration for the possible 

zoning renovations must be obtained from a relevant public authority). 

7. A declaration regarding the current zoning status of the settlement 

outlining whether it will be necessary to carry out an amendment in the 

zoning plan; if an amendment is necessary, the possibilities for such an 

amendment should be provided including any foreseeable obstacles. 

8. (j)The documents stated in the Annex 2 of the regulation of Technical 

Evaluation of the License Application Based on Wind Energy (3 copies): 
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these documents must be presented in the format required by the Ministry 

of Energy and Natural Resources; these documents include: 

 Information of the legal entity 

 Province, town, village, neighborhood, location information of the  

power plant 

 A colored map scaled at 1/25.000 of actual size showing the site, the 

coordinates of the turbines, the UTM and their digital copies  

 Substation name and capacity where the connection will be 

anticipated by TEİAŞ 

 The power of the wind turbines, rotor hub height and rotor diameter 

Documents number 1 and 7 will be delivered as word and excel files, 

number 4 and 5 will be delivered as jpeg files with digital copies (3 

copies). 

9. (j)Wind measurement station installation reports and Wind 

measurement reports according to Annex 1 and Annex 2 of the measuring 

standard regarding licensure applications based on the wind energy 

communiqué, in original form, a notarized copy or a photocopy presented 

with its original 

10. Articles of association with Trade Registry approval of the legal entity 

with its latest revisions including the proportion of its shareholders 

holding 10% or more (5% for legal entities which are open to the public) 

11. A list of the shareholders and how they are directly or indirectly related to 

their share proportions and prices, and all other information showing the 

partnership structure. A diagram of the partnership structure must also be 

prepared. Any changes to this structure should be updated by the license 

applicant during the licensing process with EMRA.   

f. A certificate of the criminal records obtained in the last 6 months for the 

auditors, general manager, deputy general manager, members of the 

executive board and the natural persons share holders of the legal entities 

with shares amounting to more than 10% 
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g. Documents showing the actual capital state of the legal entity (the original 

balance sheet from independent audits realized in the last year or approved by 

a chartered accountant or tax office; if the legal entity is newly founded, the 

registration statement should be provided) 

h. A letter of guarantee (Annex 4 of the list of required documents stated in the 

communiqué); in applications realized for production activity,  a confirmation 

letter is also necessary  

i. A declaration from an authorized administrative body allowing for a 

production plant to be installed in an industrial or free trade zone  

j. () A ‘Solar Measurement Station Installation Report’ as in the Annex 2 and 

a ‘Solar Measurement Result Report’ as in the Annex 4 of the Wind and 

Solar Energy Based Licensing Application Measurement Standards 

Communiqué  

k. () The original or notarized copies of the ownership agreements of the 

settlement for which the legal entity is submitting a licensing application  

l. () A document taken from the Ministry of Food, Agriculture and Animal 

Husbandry or from its provincial representatives stating that the desired 

settlement area is not located in: 

 Land reserved exclusively for agriculture 

 Land designated for the growing of special products 

 Agricultural land planted and currently in use, 

 Irrigated agricultural land, 

 Land surrounding an agricultural area that could be negatively 

impacted by a solar plant settlement 

 

In the generation license, auto producer license and auto producer group license 

applications, the investment delivery schedule describing the technical details of the 

power plant project has to be approved by EMRA. The final decision is made by an 

approval board and officially announced on EMRA’s website.  
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In generation license applications, EMRA’s approval board determines the amount of 

the letter of guarantee for each MW of installed power.  

() In solar energy based generation, auto producer and auto producer group 

licenses, the ownership right of the land has to be undertaken in ‘private land’ and 

‘expropriation’ cases 

The application submission date for solar and wind based production plant license 

applications are determined by the decision of the EMRA approval board and 

published in the official gazette and on their website.  

All required documentation must be submitted in accordance with the official list of 

documents prepared by EMRA. Submissions are evaluated by EMRA within 10 

days. Another 10 days are provided for the acquisition of missing documents. If the 

missing documents are not submitted on time or the legal entity decides withdraw 

then the application is considered to be ‘not submitted’ and all documents are 

returned to the applicant.  

() A solar based power plant cannot exceed 50 MW of installed power per plant  

 

3.2.2 Evaluation 

The applicants who made correct applications are informed and are requested to pay 

1% of the license reception within 10 working days to EMRA. If not, the application 

will be considered invalid.  

After the receipt of payment, the evaluation for the corresponding application starts. 

This does not mean that the license has been approved.  

The applications which are rejected can raise an objection within 10 days but only on 

the grounds of an infringement upon their personal rights.  

In the wind and solar based power plant license applications, it is obligatory to have 

the required measurements according to pre-set regulatory standards.  

() In solar based power plant applications, if the total land required, is applied for 

in the initial license, than, no other license application based on other resources can 

be filed until the first application is finalized.  
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The evaluation of the connection between the power plant and the transmission 

and/or distribution system as well as system use data is sent to TEIAS or to the 

distribution company for review. This review process is finalized and sent to EMRA 

within 45 days. 

TEIAS sends the substation capacity available to connect a wind power plant with 

each wind power plant application made to EMRA and publishes it on its website.  

If the capacity of the power plant exceeds the capacity of the substation, a 

modification of only the turbine power is required resulting in no change to the 

planned location of the plant. If the applicant does not modify the turbine or does not 

agree to the modification within 10 working days, the applications is rejected.  

After the technical evaluations, if there is more than one application made for a wind 

power plant at the same substation, the application which best follows the regulations 

determined by TEIAS and approved by EMRA will receive the right to be connected 

to the system. In such cases, additional documents might be requested from the legal 

entities.  

According to Regulation 27049 dated 09/11/2008, a technical analysis for wind 

power plants is actuated by the Electricity Survey and Management Administration 

for licensing applications. If the application is rejected by them, then, the application 

will also be rejected by the approval board of EMRA.  

 

3.2.3 Approval 

Following receipt of approval from other administrations, EMRA will finalize an 

application within 45 days. Finalization of all applications must be approved by the 

board of EMRA.  

If an application is rejected, a letter addressing the reasons for rejection will be sent 

within 10 working days with a letter of guarantee.  

If the license is approved, the following documents must be submitted: 

1. The required modifications in the articles of the association: 
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According to Turkish Trade Law number 6762, all shares of a corporate 

company must bear the name of the company, excluding the shares in the 

stock exchange.  (This law does not apply to auto producers) 

The minimum capital available for licensure must amount to:  

- 20% of the total planned investment for generation licensure 

- a minimum of 15% of the transfer or purchase of the distribution zone for 

distribution licensure 

- 2,000,000 TL for wholesale licensure 

- 1,000,000 TL for retail licensure 

- 200,000 TL for each distribution service zone (for retail licensure 

designated for retail service only)  

2. The receipt of the balance payment of the license in use 

3. The letter of guarantee including a reduced amount according to the type of 

resources, the installed power, and the type of text requested by EMRA 

4. TEIAS agreement signed for RES contribution obtained as a result of a 

competition for wind power generation  

5. If the power plant location requires an environmental impact assessment, the 

results of the impact assessment must also be presented  

Following the submission of these documents, licenses will be granted within 90 

days after notification.  

In the event the documents specified in this article are submitted within 90 days, 

those projects bearing a ‘positive environmental impact assessment decision’ have 

300 days to present documentation verifying a positive assessment under 

environmental impact assessment regulation. Relevant legal entities must apply for 

an environmental impact assessment within 30 days after notification.  

 

3.3 The limiting factors in a permitting process 

Taking into account information attained from the leading project partners in the 

wind park sector and the general permitting procedures of the Ministry of 
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Environment and Urbanism, the following factors are considered to be challenging 

and limiting for a wind park project under discussion or on site. 

 

3.3.1 Environmental Impact Assessment 

Environmental impact assessment is one of the limiting factors in a permitting 

process due to the land based issues. For the EIA application, results regarding 

environmental impact assessment must be either positive or indicate that ‘an 

environmental impact assessment is not required’. Affirmative results of this kind are 

obligatory for installations having more than 75 MW of installed power with the 

modification included in the regulation dated 20/06/2011. Applications for 

assessment are submitted to the Ministry of Environment and Urbanism through 

accredited firms.  

This procedure usually takes at least 6 months. The process may take longer in cases 

when additional documentation is required by authorities or the necessity for a public 

hearing arises. During the EIA procedure, regardless of the reasons for delay, the 

applicant bears all responsibility for the timely submission of their application.  

 

3.3.2  Land  

The land ownership is the basis of all the applications and has an important impact 

on the permitting process. According to the ownership status, the procedure and the 

responsible local authorities change. Land is mainly categorized as: 

 State land 

 Forest land 

 Agricultural land 

 Private land 

Most procedural problems occur concerning either forest or agricultural land, which 

are subdivided into national park areas, protected areas, agricultural land, grassland, 

and 2B-type forest land. The final land area mentioned, 2B-type forest land, is state 

land that has lost the characteristics of a forest but cannot be expropriated which has 

resulted in significant debate as to its future use. All land types must receive 
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authorization to obtain a land permit from corresponding local authorities. In most 

permitting processes there are on average 10 authorities from which a permit, an 

authorization or an approval must be obtained. As expected these added steps can 

contribute to delays in the process as a whole.  

 

3.3.3 Transmission Lines 

Transmission lines are one of the hidden issues of power plant installations. If the 

planning is not adequately realized, changes to the project may be necessary which 

might also cause additional delays as well as unexpected budgetary concerns.  

An EIA is not necessary if the transmission lines are shorter than 15km. But if the 

lines are longer than 15 km, then an EIA is necessary for overall approval. On the 

other hand, if there are no available transmission lines prior to implementation, a 

secondary application will be required. 

 

3.4 Accelerating Alternatives in a Permitting Process 

If the project falls under the category of public-private-partnership, the necessary 

steps are easier to follow due to the public interest component, and expropriation of 

land is typically realized over a shorter span of time.  

Land can be leased for a short period of time until purchase or expropriation is 

finalized.  
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3.5 Result: List of Documents  
Table 1. Licensed Application Documents (Ö. Dolunay) 
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Table 2. Unlicensed Application Documents (Ö.Dolunay) 
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3.6 Comparison with other countries: Romania & Germany 

The processing procedures of Germany and Romania were chosen for comparison 

with Turkey’s current processing procedure. Germany was chosen as a leading 

nation in the renewable energy sector particularly given their advanced solar PV 

applications. Romania was chosen for its geographic/regional similarity to Turkey 

and given its newly awarded EU-member country status. 

Both countries will be compared based on their solar PV and wind power plant 

application permitting processes. 

 

3.6.1 Permitting Process in Romania vs. Turkey  

Wind Permitting Process in Romania 

The permitting process below (Figure 11) describes the approval procedure in 

Romania for wind power plants. After having secured land, civic permits for location 

approval from a municipal operator, in addition to approval from telecommunication, 

aeronautical, and fire-safety authorities are required; a zoning plan, project 

authorization for construction, leading to a building permit along with a final 

connection study are also necessary. Finally, a grid permit, environmental impact 

assessment, and a National Authority for Electricity Generation (ANRE) set-up 

authorization must be obtained before a connection contract can be signed.  
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Figure  11. Permitting Process in Romania
13

 

 

Whereas in Turkey, within the new regulations, unlicensed (up to 500kWe) and 

licensed applications have different methods for approval. Unlicensed applications 

are considerably less complex and easier to follow than licensed applications. They 

are submitted directly to a distribution company. As in most countries, land 

acquisition and authorization from legal authorities are the top priorities for 

applicants within the approval process. The use of a particular piece of land for 

energy production must be adequately justified to obtain a clear authorization from 

relevant legal authorities. Moreover, in Turkey, the opinion of the Turkish Electricity 

Transmission Company or TEIAS is critical in cases where connections will be made 

to high voltage lines. 

In the case of licensed energy production, the capacities are given by TEIAS, and 

sent to the Energy Market Regulatory Authority or EMRA for these capacities. These 

are then forwarded back to TEIAS to assess their potentials. TEIAS gives its opinion. 

                                                 
13

 Zauner, R. (2012). Verbund Renewable Power: Renewable Energy in Romania & Bulgaria-Part 2, 

PPT. P.13 
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If the project has no competitor for access to a desired substation, EMRA will 

approve a license for production. If there is more than one project designed for any 

given substation, a competition is organized in order to determine the owner of that 

capacity. After obtaining a license, the connection agreement is signed between 

TEIAS and the applicant.  

 

Solar PV Permitting Process in Romania 

The PV permitting process also follows similar steps as in the wind energy 

permitting process. The main steps are in four major categories. First, the applicant 

must pursue the required permits beginning with local authorities and moving on to 

distribution network operators, environmental protection authorities and ultimately, 

ANRE (Figure 12). Second, the applicant must secure land by obtaining a civic 

certificate from a municipal council and a location permit based on an additional 

civic certificate obtained from the Distribution Network Operators (DSO). Thirdly, 

the location permit is followed with a grid connection permit (ATR) and the 

submission of complete set of required documents. An environmental permit should 

also be acquired from the environmental protection authorities. Finally, the National 

Authority for Electricity Generation (ANRE) will issue an establishment 

authorization which grants the applicant the right to build an electricity generating 

facility with a capacity higher than 1 MW. Afterwards, it is required that the 

investors supply proof of their financial backing. After this stage, a building 

authorization is obtained from local authorities in order to start on-site construction. 

At the end of the installation phase, a grid connection contract is signed between the 

investor and DSO and the connection to the grid can be realized. An environmental 

authorization is issued from the environmental protection authorities based on the 

environmental impact assessment and environmental permit. ANRE issues the 

electricity generation license and the producer receives a green certificate for each 

MW of electricity produced. The last license required is a Priority Production 

License which gives the producer a priority in the wholesale market. This is also 

obtained from ANRE.  
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Figure  12. PV Permitting Process in Romania
14

 

 

When the documents of the PV permitting processes in Turkey and Romania are 

compared based on Figure 12 and the list of documents stated in Table 1, there are 

many similarities. The names or titles of some documents are different from country 

to country but their content is more or less the same. The project development, 

construction and operation periods are also at the same level.  

However, the steps which are taken are slightly different from each other. In 

Romania, after the reception of the establishment authorization, it is possible to start 

the project; whereas in Turkey, for licensed projects, before commencement of a 

project there should first be an announcement of the available capacities by TEIAS. 

After competitions are recognized by EMRA (Energy Market Regulatory Authority), 

a winner is declared based on regulatory law and required documents are requested 

for licensure. After obtaining a correct license additional permits must be obtained 

before the construction of the power plant may begin. Although, there is a final 

                                                 
14

 IBCOENERG, (2012): PDF ‘Licensing Process for a PV Project in Romania’, 

http://www.exportinitiative.bmwi.de/EEE/Redaktion/PDF/2012-06-01-meldung-iv-rum_C3_A4nien-

voicu2,property=pdf,bereich=eee,sprache=de,rwb=true.pdf, viewed 29.01.2013. 

http://www.exportinitiative.bmwi.de/EEE/Redaktion/PDF/2012-06-01-meldung-iv-rum_C3_A4nien-voicu2,property=pdf,bereich=eee,sprache=de,rwb=true.pdf
http://www.exportinitiative.bmwi.de/EEE/Redaktion/PDF/2012-06-01-meldung-iv-rum_C3_A4nien-voicu2,property=pdf,bereich=eee,sprache=de,rwb=true.pdf
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Ministry of Energy approval awarded at the end of the application process, the 

technical acceptance of solar PV projects in Turkey is granted by TEDAS.  

It is possible to say that the responsibilities which are carried out by ANRE in 

Romania, are carried out by three public authorities in Turkey, namely EMRA, 

TEIAS and TEDAS. Moreover, there is no Priority Production License issued in 

Turkey for RES electricity. Table 3 shows a summary of the permitting processes in 

both countries. 

 

Table 3. Comparison of Solar PV Permitting Turkey vs. Romania (Ö.Dolunay) 

Categories Type of 

Permit 

TURKEY ROMANIA 

Application made 

to 

Licensed  EMRA 

ANRE 
Unlicensed 

Distribution 

Company 

Permitting Process 

Licensed  > 500 kW >1 MW 

Unlicensed 
up to 500 

kW 
  

Competition 
Licensed  Yes 

No 
Unlicensed No 

Eligibility of 

Private Person 

Licensed  No 
Yes 

Unlicensed Yes 

Commissioning 

Authority 

Licensed  
TEDAS ANRE 

Unlicensed 

Priority Production 

License   
No Yes 

Green Certificate 
  

RE 

Certificate 
Yes  

 

3.6.2 Permitting Process in Germany vs. Turkey 

Wind Permitting Process in Germany 

In contrast to Romania and Turkey, Germany has set up different permitting 

processes for wind power plants. The first differentiation is made concerning the 

height of wind power plants; one category for plants smaller or equal to 50 meters in 

height, the other for those measuring more than 50 meters (Figure 13). The main 
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difference in the two different height applications is that the application which is 

smaller than 50 meters does not require an environmental impact assessment or 

compliance with the Federal Emission Control Act. However, these smaller plants do 

need to comply with the building permit conditions, public hearings, landscape 

procedures and pass the approval tests of special construction projects according to 

Federal and State regulations.  

Building Authority of 
the City

Building Permitting
Process

1-2 WPP outside
of a windfarm

Participation of 
Community, Landscape

Authority, and other
public agencies

Testing and Approval
under state law (special

construction state
building regulations

Check of Completeness
of Application

Documents

Simplified Procedures of Federal 
Emission Act (BimSchG)

Check of completeness of Application Documents

>20 WPP

Participation of the community, 
town/city council, and other public

agencies

Formal Procedures of Federal 
Emission Control Act (BimSchG)

3-19 WPP

Testing and Federal Emission
Control Act Approval according

federal law (3 months)

Testing and Federal Emission
Control Act Approval

according federal law (7 
months)

Publication of the projecti
and participation of the
community, town/city

council, and other public
agencies

EIA YESEIA NO Formal EIA

WPP < 50M TOTAL 
HEIGHT

WPP > 50M TOTAL HEIGHT (LANDSCAPE AUTHORITY)

 

Figure  13. German Permitting Process Diagram
15

 

 

For the WTG with a height greater than 50 meters, there are 3 sub-categories 1-2 

WTG, 3-19 WTG and more than 20 WTG. 1-2 WTG , is the smallest category 

outside of a WPP which follows a simplified version of the Federal Emission Control 

Act
16

, public participation, test and approval finalized within 3 months following the 

positive result of a completeness inspection. The other applications follow an 

environmental impact assessment, formal federal emission control procedures, 

completeness inspection of all documentation, public participation, test and approval 

finalized within 7 months.  

                                                 
15

 2013. I17-Wind, http://i17-wind.de/deutsch/leistungen/genehmigungsverfahren-nach-bimschg/. 
16

 2013. I17-Wind, http://i17-wind.de/deutsch/leistungen/genehmigungsverfahren-nach-bimschg/. 
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As described in chapter 3.6.1 Turkey has a similar procedure to Germany in terms of 

procedures for different applications. However, the procedures in Turkey are more 

complicated and more document oriented and information based, with a strong 

emphasis on the structure of the company for higher capacities.  

Table 4 compares the small capacity permitting process procedures for WPP in both 

Germany and Turkey. Except for the application authority, the basic application steps 

are nearly identical. In Germany, the application is made to the building authority but 

in Turkey, it is made directly to the distribution company. There is more 

documentation and there are more authorities involved in the documentation 

processes in Turkey.  

 

Table 4. Wind Permitting Process Comparison Germany vs. Turkey (Small capacities) 

(Ö.Dolunay) 

WIND PERMITTING PROCESS COMPARISON GERMANY VS. 

TURKEY (SMALL CAPACITY) 

  GERMANY TURKEY 

Capacity WPP<50m <500 kWe 

Application  
Building Authority Distribution Company 

Stages 

Building Permitting Process Application Documents 

Check of the completeness of 

the documents 

Compilation & Evaluation 

Participaction of Community, 

Landscape Authority and other 

public agencies 

Prjoect Approval & 

Contract Signature 

Testing & Approval under state 

law (special construction state 

building regulation) 

Construction  

  

Commissionning & 

Approval 

  

Operation 

  Billing & Payment 

 

Regarding large capacities, in addition to the difference in application authority, a 

competition process is a part of the Turkish process which is published by TEIAS 
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and submitted to EMRA. The competition procedure may be considered as 

challenging as the licensing procedure itself. In Turkey, the procedures for 

unlicensed and licensed application capacities are for smaller than 500kWe and 

larger than 500kWe, respectively. On the other hand in Germany, this has been 

divided into three sub-categories according to the number of wind turbine generators 

that are included in the project. In Table 5, a comparison of this can be seen. 

Moreover, the approvals of TEIAS and EMRA are a strict requirement in a 

permitting process of this structure in Turkey. The permitting process period might 

also vary in Turkey depending on the authorization steps such as land ownership, 

EIA, transmission line availability on site, etc. 
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Table 5. Wind Permitting Process Comparison Germany vs. Turkey (Large Capacities) 

(Ö.Dolunay) 

WIND PERMITTING PROCESS COMPARISON GERMANY VS. TURKEY (LARGE 

CAPACITY) 

  GERMANY TURKEY 

Capacity 
WPP > 50m  

>500 kWe 
1-2 WPP 3-19 WPP >20 WPP 

Application Landscape Authority 
Energy Market Regulatory 

Authority 

Stages 

- EIA NO EIA YES Formal EIA 
Issuance of Available 

Capacities by TEİAŞ 

Simplified Procedures of 

Federal Emission Act 

Formal Procedures of 

Federal Emission Act 

Connection Approval by 

TEİAŞ 

Check of the completeness of the documents 

Competition for Available 

Connections & 

Announcement of 

Winners 

Participaction of 

Community, Landscape 

Authority and other 

public agencies 

Publication of the Project 

and participation of the 

community, city council, and 

other public agencies 

EIA 

Testing & Federal 

Emission Act Approval 

(3 months) 

Testing & Federal Emission 

Act Approval (7 months) 
Issuance of License 

  
  
  
  
  
  

  
  
  
  
  
  

Obtaining Required 

Permits 

Construction 

Ministry Acceptance 

 

Solar PV Permitting Process in Germany 

Figure 14 shows the permitting procedure in Germany for all three types of 

applications: small systems on residential applications; medium to large scale 

systems on industrial or commercial buildings; and medium to large scale ground 

mounted systems. The small systems on rooftop applications do not require any 

planning permission in Germany and the grid operator is obliged to connect the PV 

systems with a priority to the grid
17

. In the medium to large scale building 

                                                 
17

 2013. PV Legal. 1st PV legal Status Report p.14, http://www.pvlegal.eu/results/status-reports.html. 

viewed in 31.01.2013 

http://www.pvlegal.eu/results/status-reports.html
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application systems, when the capacity is more than 30 kWp, the system operator is 

responsible for all the cost which is necessary to connect to the grid
18

.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

 
 

Figure 14. Solar PV Permitting Process Diagram in Germany
19

 

 

Ground mounted PV systems are only eligible for feed-in-tariff payments if they are 

in area with an urban development plan or if there a detailed pre-existing plan 

available. Planning permission should be granted by the regional authority. The grid 

operator is obliged to connect the PV system with priority to the grid
20

.  

In a comparison with PV applications in Turkey and Germany, the similarities are 

greater than those in WPP (Table 6). The PV system applications are made to the 

grid operator in both countries for small systems. Only the large system operations 

                                                 
18

 2013. PV Legal. 1st PV legal Status Report p.14, http://www.pvlegal.eu/results/status-reports.html.  

31.01.2013 
19

 2013. PV Legal. 1st PV legal Status Report p.14, http://www.pvlegal.eu/results/status-reports.html.  

31.01.2013 
20

 2013. PV Legal. 1st PV legal Status Report p.14, http://www.pvlegal.eu/results/status-reports.html. 

http://www.pvlegal.eu/results/status-reports.html
http://www.pvlegal.eu/results/status-reports.html
http://www.pvlegal.eu/results/status-reports.html
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differ in each case. One of the most important differences is that two state-run 

authoritative bodies, TEIAS and/or EMRA, are key figures in the decision making 

process in Turkey.  

However, it may be too early to make further comments regarding solar PV 

applications in Turkey due to its initial phase in the movement towards greater 

implementation of renewable energy production plants.  

 

Table 6. Permitting Process Comparison for Solar PV in Turkey and in Germany 
(Ö.Dolunay) 

Permitting Process for Solar PV 

TURKEY GERMANY 

Application Administrative Process 

Compilation Grid Connection Permit 

Evaluation PV System Construction 

Project Preparation approval Support Scheme 

Contract Signature Grid Connection  

Construction Operation 

Commissioning & Approval   

Operation   
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4 Potential of WIND RES in Turkey 

Biomass and hydro power are the two major types of renewable energy commonly 

used in Turkey, in addition to geothermal, wind and solar. With developments in the 

sector as well as in the country, a wind speed atlas was developed by the General 

Directorate of Renewable Energy operating under the auspices of the Ministry of 

Energy and Natural Resources. The goal of the wind speed atlas was to inform 

various interest groups of the potentials in different regions. Figure 15 shows the 

average wind speed at 100 meters for the western part of the country, whereas almost 

all coastal areas have an average wind speed above 8.5-9 m/s.  

 

Figure  15. Average Wind Speed Atlas at 100m
21

 

 

Wind energy installations have been developing in Turkey since 1998. The installed 

wind power in 1998 was 8.7 MW when development started.  The limited growth of 

the sector before 2006 was due to changes in policy structure. In 2006, the installed 

power rate reached 51 MW, and it has been growing exponentially since that time 

(Figure16). As of the end of 2011, installed wind power in Turkey reached 

1,805.85MW.  

                                                 
21

 2012. Ministry of Energy and Natural Resources. http://www.eie.gov.tr/yenilenebilir/ruzgar.aspx 

viewed in 14.12.2012 

http://www.eie.gov.tr/yenilenebilir/ruzgar.aspx
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Figure  16. Cumulative Distribution of Years According to Installed Capacity for WPP
22

 

The majority of these WPP are located in the western part of Turkey, where Balikesir 

is leading with 23.37%, followed by Manisa with 19.14%, and then Izmir with 

17.33%  (Figure 17). 

 

Figure 17. Cities According to Installed Capacity for Operational WPP
23

 

As indicated in the Electricity Energy Supply and Security Strategy Paper, the target 

is to reach a 30 % share of renewables in the electricity generation portfolio. The 

strategy paper has also set a high target of WPP with 20 GW capacities by 2023. 

                                                 
22

 2012, Turkish Wind Energy Association, Turkish Wind Energy Statistics Report.  
23

 2012, Turkish Wind Energy Association, Turkish Wind Energy Statistics Report. 
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Additionally, in 2011, generation licenses representing around 4 GW of wind 

capacity were granted by EMRA. 

The following Figure (18) shows wind speed at 100m. A guiding wind speed atlas 

(REPA) has also been published by the General Directorate of Renewable Energy 

under the auspices of the Ministry of Energy. According to the REPA, the total wind 

potential peaks at 131,756 MW from which 48,000 MW is considered to be the 

techno-economic wind potential of Turkey, covering the medium and highest wind 

speed locations.  

 

Figure 18. Wind Potential of Turkey
24

 

 

4.1 Technical Potential of Wind  

In this chapter, the technical wind potential is compared with the installed substation 

capacities in which a possible WPP could be connected. The study is based on the 

data of wind potential collected from the wind speed atlas (REPA), prepared by a 

provincial and regional distribution company appointed by the Ministry of Energy 

and Natural Resources.  

The complete table based on the wind energy potential of the provinces is given in 

Annex 1.  

A detailed comparison of the potential and the actual installed substation power has 

been made in Annex 2. As it can also be seen from the Wind Atlas (Figure 15), the 

western coast of Turkey has a high wind speed potential. Tables 6, 7 and 8 show a 

comparison of installed substation power capacity compared with the highest wind 

energy potential taken from the REPA.  

                                                 
24

 2012, Turkish Wind Energy Association, Wind Business in Turkey. 
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Figure  19. Map of 21 Distribution Regions in Turkey 

In distribution Region 1 (Uludag), there is a total techno-economical potential of 

15,574 MW where the availability of 380 kV substations are only 214 MVA. (Table 

7) 

Table 7. Technical Wind Potential vs. Substation Capacity Comparison in Distribution 
Region 1 (Uludag) (Own Calculation based on the data of TEIAS) 

 

 

Another region with high wind potential is Region 16 (Gediz) where the potential 

reaches up to 10,119 MW but the available substation capacity is only 487 MVA. 

(Table 8)  

Table 8. Technical Wind Potential vs. Substation Capacity Comparison in Distribution 
Region 16 (Gediz) (Own Calculation based on the data of TEIAS) 

 

 

The third region is Toroslar (Region 17) which is located along the Mediterranean 

coastal area, the potential there is 4,365 MW and only 620 MVA is available for 

connection. (Table 9) 
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Table 9. Technical Wind Potential vs. Substation Capacity Comparison in Distribution 
Region 17 (Toroslar) (Own Calculation based on the data of TEIAS) 

 

 

Other regions include Trakya (Region 9) with a potential of 998 MW, Menderes 

(Region 10) with a potential of 883 MW, Yesilirmak (Region  12) with a potential of 

1962 MW are also shown in the tables below on Table 10,11, and 12, respectively.  

Table 10. Technical Wind Potential vs. Substation Capacity Comparison in 
Distribution Region 9 (Trakya) (Own Calculation based on the data of TEIAS) 

 

 

Table 11. Technical Wind Potential vs. Substation Capacity Comparison in 
Distribution Region 10 (Menderes) (Own Calculation based on the data of TEIAS) 

 

 

Table 12. Technical Wind Potential vs. Substation Capacity Comparison in 
Distribution Region 12 (Yesilirmak) (Own Calculation based on the data of TEIAS) 

 

 

4.2 What is the Future of Wind RES in Turkey? 

According to the statistics of the Turkish Wind Energy Association, the operational 

capacity of WPP reached 1.8 GW at the end of 2011 and the license given capacity 

reached 4 GW. The target for 2023, as stated in the Electricity Energy Supply and 
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Security Strategy Paper is to reach 20 GW of installed capacity for WPP amounting 

to 30% of the electricity production produced by renewable energies. Figure 19 

shows the development of wind installed capacity starting from 2008 with a share of 

1%. In total, by the end of 2011, wind installed capacity had a share of 3.25% with 

1.728,7 MW.  

 

Figure 19. Development of wind installed capacity
25

 

 

4.3 Limitations & Hurdles 

All the interest groups within this sector are eager to overcome the obstacles in the 

development of the wind power market in Turkey and to pursue the ambitious 2023 

target. Towards this aim and with the initiative of the Turkish Wind Energy 

Association, a support mechanism has been devised by different interest groups from 

wind power development, investment companies, government authorities, wind 

power supply industries, wind turbine suppliers, wind power project financers, 

transmission and system integration companies, independent consultants and 

consolidation and project development firms. The interested parties have been 

grouped by the hurdles they have been assigned to overcome
26

.  

                                                 
25

 2012. Turkish Wind Energy Association, Wind Business in Turkey. P.56 
26

 2012. Turkish Wind Energy Association, Wind Business in Turkey. 
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4.3.1 Revisions in the incentive mechanism
27

  

As a result of several joint meetings, the revisions in the incentive mechanism are 

necessary to reach the set targets and the following points are considered to be the 

revision themes: 

 The exchange rate of the incentives creates a risk for the investors due to the 

change from USD to TRY or to EUR.  

 Uncertainties in the domestic support implementations are mainly caused by 

100% local production  

 The short periods for incentive implementations; an additional incentive 

period, at least until the 2023 target year, is necessary for all components   

 The need for a quota system as a new incentive method is necessary to 

promote renewable electricity, to facilitate its use on a priority basis and/or at 

a certain proportion  

 To implement escalation in the incentive prices 10 year guaranteed feed-in-

tariff prices should remain constant; however, in the projects with support 

fees, there should be a yearly increase  

 The imbalance cost: it is impossible to predict the hourly production due to 

the nature of the renewable energy which results with high imbalance costs 

 

4.3.2 Overcome the deficiencies of the Legislation
28

 

The deficiencies of the legislation limit the development of the WPP applications. 

The following points are thought to be essential in order to solve these issues:  

 Additional local support policy revisions were one of the most essential 

points; there was an obvious need for secondary legislation in order to 

implement RE systems in an efficient way. The regulations and incentives 

revised by EMRA and MENR needed to be applicable, simple and easy to 

understand for ideal use. 

                                                 
27

 2012. Turkish Wind Energy Association, Wind Business in Turkey. 
28

 2012. Turkish Wind Energy Association, Wind Business in Turkey. 
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 Revisions regarding the reactive power control; there is a need to clarify how 

the implementation of the WPP will be integrated with the reactive power 

control within the framework of the ‘Electricity Market Grid Regulation’ or 

‘Electricity Market Side Services Regulation’  

 Determining the methodology which will be implemented in the basin 

substation centers; with the lack of methodology in the implementation of 

basin substation centers and transmission lines for both WPP investors and 

transmission system operators, there is a need for a policy which will cover 

all the scenarios for a basin substation investment.  

 

4.3.3 Conscious Actions in the Investments
29

 

Project planning, EPC contracts, turbine selection and evaluation, wind 

measurements and evaluations, expectations regarding the base prices which are 

considered in the financial projections and increasing the awareness of the investors 

are very important to establishing more conscious actions in the investment scenario.  

 

4.3.4 Realize Infrastructure Investments
30

 

There are many important points in the infrastructure investments which are or will 

be primarily realized by TEIAS, EMRA or MENR:  

 The 5% short circuit power capacity limit; there is a need to sub-contract a 

engineering company specialist under the observation of TEIAS in order to 

prepare a comprehensive technical report regarding the required revision of 

the national transmission and distribution infrastructure. After this 

comprehensive analysis, the capacity limit should be increased. 

 Encouraging investors to pursue transmission system investments: 

Corrections need to be made for the payback of the investments realized by 

the investors so that they will not be negatively affected and the price could 

be calculated by the real investment price. The collaboration of TEIAS with 

                                                 
29

 2012. Turkish Wind Energy Association, Wind Business in Turkey. 
30

 2012. Turkish Wind Energy Association, Wind Business in Turkey. 
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the private sector is absolutely essential in the initial and long term planning 

of the transmission system. 

 A transmission system utilization fee discount and stamp duty; the calculation 

of the system utilization fee should be cleared and the conditions of the 

possible increase in the future should be explained. 

 Expropriation problems, uncertainties about the energy transmission lines and 

substation centers; there is a need to establish a calendar of the necessary 

substation constructions in order to avoid uncertainties for some projects.  

Another uncertainty in this regard is for the financial institutions due to the 

late reception of construction permits (which are given toward the end of 

construction).  

 Creating and maintaining a reliable transmission system; old turbine 

technologies would have a possible effect on the reliability of the grid, 

therefore, detailed auditing procedures (analysis, online observation etc.) are 

necessary to meet the requirements of the Grid Regulation which should also 

be included in the Electricity Plant Acceptance Regulation. 

 Achieving grid scenarios with renewable energy sources and their analysis; it 

is necessary to conduct a study to issue WPP licenses in a more planned way 

by determining the substation capacities on a regional basis.  

 

4.3.5 Make the licensing and permitting processes convenient  

The licensing and the permitting processes can be made more accessible by the 

actions of EMRA and MENR:  

 To create grid scenarios for WPP and their analysis; due to the fact that a part 

of the current licenses’ contribution is not feasible, it will not be possible to 

implement WPP and in order to reach the 2023 target, at least 25 GW licenses 

should be issued by 2020. It is also important to balance the licensing 

procedure in terms of quality and quantity within the 2023 target.  

 To announce a licensing agenda for the coming years; it is necessary to 

announce a licensing agenda for the coming years and to require of all new 
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applicants: an approved EIA certificate, 12 month wind measurement, 

security approvals and all necessary land permits.  

 To accelerate the permitting processes; in some areas, communication and 

radar system analysis studies overlap with the permits of the mining land. 

Many institutions are involved, therefore stable legislation and fewer 

institutions could make this process shorter.  

 To clarify the steps or the documents needed for ministry acceptance; to 

elaborate a clear definition/list/standard of the tests required for acceptance 

by the ministry and to define how the ministry will proceed to control the 

acceptance, whether or not there is conformity with the grid.   

 

4.3.6 Make the financing mechanism suitable 

 To enhance insurance mechanisms; the projects which are secured with the 

EXIM banks of the manufacturer’s countries can find financing under good 

conditions. However, as the portion of the local equipment (tower, transport, 

EBOP, wings, installation, etc.) will increase, the amount which will not be 

covered by EXIM bank credits will also increase. Therefore, there is a need to 

develop security mechanisms to cover the amount which is excluded and to 

finance it with appropriate budgetary conditions.  

 To broaden financial resources; increasing the quantity of banks that have 

signed a contract with EBRD, AFD, World Bank, etc.  

 

4.4 Accelerating Factors 

The accelerating factors for WPP are mainly in three categories which are also 

applicable for other renewable energy resources: the feed-in-tariffs that are applied 

for the RES, the regional incentives and other financial incentives. 
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4.4.1 Feed-In Tariffs 

The renewable energy law published in 2005 was revised in 2010 defining new feed-

in-tariff levels for different renewable resources including a new concept with a local 

equipment bonus.  

A feed-in-tariff of 7.3 USD cent/kWh is entitled for renewable energy from WPP 

(Figure 21); this price can reach up to 11.0 USD cent/kWh with a local equipment 

bonus. Figure 20 shows the details of the local equipment bonus. 

 

Figure  20. Feed-in-Tariffs for WPP
31

 

 

Upon the reception of the generation license for renewable energy resources, the 

legal entities are entitled to a ‘Renewable Energy Resource Certificate’ (RER 

certificate). The certificate indicates the WPP commissioning date and its annual 

electricity generation capacity. The enrollment is voluntary and valid for one year. 

RER certificates must be submitted to EMRA.  

 

                                                 
31

 2012. Turkish Wind Energy Association, Wind Business in Turkey.  
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Figure  21. Feed-in-Tariffs for Renewable Energy
32

 

 

4.4.2 Voluntary Carbon Markets – Emission Reduction 

Although Turkey is not able to benefit from the flexibility mechanisms related to the 

emission trading of the Kyoto Protocol, it has established a Voluntary Carbon 

Mechanism operating since 2005 independently from the mechanisms of Kyoto and 

bearing the principle of environmental and social responsibility. The emission 

certificates used in this market are called Voluntary Emission Reductions (VER). All 

the projects realized in Turkey are operating under the Voluntary Carbon Market. By 

the end of May 2012, the renewable energy projects in Turkey reached 13,858,419 

tons of CO2 –equivalent to 201 projects out of which 119 belong to hydro power 

production, 59 are WPP, 2 are biogas plants, 5 are geothermal plants, 3 are 

concerned with energy efficiency and 13 are waste to energy projects (Figure 22). 

18% of these projects have been awarded certificates and 82% are on the list. Most 

of the projects in Turkey have been developed according to the Gold Standard. 

However, VER and VCS standards are also used. The registration of the GHG 

emission reduction projects are submitted to the Ministry of Environment and 

                                                 
32

 2012. Turkish Wind Energy Association, Wind Business in Turkey. 
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Urbanism according to the communiqué no.27665 of the same name published on 

07/08/2010, revised on the 22/10/2011. 

 

Figure  22. Green House Gas Reduction in RE projects in Turkey
33

 

 

The World Bank is supporting developing countries with the ‘Partnership for Market 

Readiness (PMR)’. Fifteen developing countries will be financed by developed 

countries through this PMR. The action plan and strategy of the Istanbul 

International Financial Center is to achieve this task between 2012 and 2015.  

 

4.4.3 Regional Development Agencies 

There are 26 regional development agencies providing regional incentives for 

different sectors
34

 (Figure 24). They are working together with the Ministry of 

Development. 

 

Figure  23. Map of Regional Development Agencies
35

 

                                                 
33

 2012. Ministry of Environment and Urbanism, PDF ‘Türkiye’de Karbon Piyasası, Mayıs 2012’ 

http://www.eie.gov.tr/iklim_deg/document/karbon_piyasasi.pdf, viewed in 13.03.2013 
34

 2013. Europa Consulting, http://www.europa.com.tr/haberler/kalkinma-ajanslari-listesi.html 

http://www.eie.gov.tr/iklim_deg/document/karbon_piyasasi.pdf
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TR1 : Istanbul  

TR10: İstanbul (Istanbul Development Agency, ISTKA) 

TR2 : Western Marmara  

TR21: Edirne, Kırklareli, Tekirdağ (Thrace Development Agency, TRAKYAKA)  

TR22: Balıkesir, Çanakkale (Southern Marmara Development Agency, GMKA)  

TR3 : Aegean   

TR31: İzmir (Izmir Development Agency, IZKA) 

TR32: Aydın, Denizli, Muğla (Southern Aegean Development Agency, GEKA)  

TR33: Afyonkarahisar, Kütahya, Manisa, Uşak (Zafer Development Agency, 

ZAFER)  

TR4 : Eastern Marmara   

TR41: Bilecik, Bursa, Eskişehir (Bursa, Eskisehir, Bilecik Development Agency, 

BEBKA)  

TR42: Bolu, Düzce, Kocaeli, Sakarya, Yalova (Eastern Marmara Development 

Agency, MARKA)  

TR5 : Western Anatolia  

TR51: Ankara (Ankara Development Agency, ANKARAKA)  

TR52: Karaman, Konya (Mevlana Development Agency, MEVKA)  

TR6 : Mediterranean  

TR61: Antalya, Burdur, Isparta (Western Mediterranean Development Agency, 

BAKA)  

TR62: Adana, Mersin (Çukurova,  Development Agency, CKA) 

TR63: Hatay, Kahramanmaraş, Osmaniye (Eastern Mediterranean Development 

Agency, DOĞAKA)  

TR7 : Central Anatolia  

TR71: Aksaray, Kırıkkale, Kırşehir, Niğde, Nevşehir (Ahiler Development Agency, 

AHİKA)  

TR72: Kayseri, Sivas, Yozgat (Central Anatolian Development Agency, ORAN)  

                                                                                                                                          
35

 2013.Son Devir http://www.sondevir.com/ekonomi/102199/kalkinma-ajanslari-kobilerin-can-

simidi-oluyor.html, viewed on 11.03.2013. 

http://www.geka.org.tr/
http://www.oran.org.tr/
http://www.sondevir.com/ekonomi/102199/kalkinma-ajanslari-kobilerin-can-simidi-oluyor.html
http://www.sondevir.com/ekonomi/102199/kalkinma-ajanslari-kobilerin-can-simidi-oluyor.html


Master Thesis 
MSc Program 
Renewable Energy in Central & Eastern Europe 
 
 

-- 56-- 

TR8 : Western Black Sea  

TR81: Bartın, Karabük, Zonguldak  (Western Black Sea Development Agency, 

BAKKA)  

TR82: Çankırı, Kastamonu, Sinop (Northern Anatolia Development Agency, 

KUZKA)  

TR83: Amasya, Çorum, Samsun, Tokat (Central Black Sea Development Agency, 

OKA)  

TR9 : Eastern Black Sea  

TR90: Artvin, Giresun, Gümüşhane, Ordu, Rize, Trabzon (Eastern Black Sea 

Development Agency, DOKA)  

TRA : North Eastern Anatolia 

TRA1: Bayburt, Erzincan, Erzurum (North Eastern Anatolia Development Agency, 

KUDAKA)  

TRA2: Ağrı, Ardahan, Iğdır, Kars (Serhat Development Agency, SERKA)  

TRB : Eastern Anatolia  

TRB1: Bingöl, Elazığ, Malatya, Tunceli (Firat Development Agency, FKA)  

TRB2: Bitlis, Hakkari, Muş, Van  (Eastern Anatolia Development Agency, DAKA)  

TRC : Southeastern Anatolia   

TRC1: Adıyaman, Gaziantep, Kilis  (Silk Road Development Agency, İKA)   

TRC2: Diyarbakır, Şanlıurfa (Karacadağ Development Agency, KARACADAĞ)  

TRC3: Batman, Mardin, Şırnak, Siirt (Dicle Development Agency, DİKA)   

 

At the moment, the Izmir Development Agency (IZKA) is the first agency providing 

financial incentives for renewable energy and environmental technology sectors
36

. 

Their total budget is 25,000,000 TRY for which 15,000,000 TRY will be awarded to 

profit entities and 10,000,000 TRY will be awarded to non-profit entities that are 

based within the regional boarders of Izmir. The projects which will be given priority 

status are: 

                                                 
36

 2013. Izmir Development Agency, http://www.izka.org.tr/ana-sayfa/izka%e2%80%99dan-25-

milyon-tl%e2%80%99lik-yeni-mali-destek-programi/#more-7533. 
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 Renewable energy systems and environmental technology R&D, product 

development and commercialization activities 

 Investments for unlicensed electricity production with renewable energies (of 

50 kW or more), 

 Those using renewable energy for heating, cooling and for transportation 

purposes  

Within this incentive scheme, the minimum incentive amount is 100,000 TRY and 

the maximum amount 1,000,000 TRY. The projects of profit entities are supported at 

a minimum of 10% and a maximum of 50% while the projects of non-profit entities 

are supported at a minimum of 10% and a maximum of 75%
37

.  

 

4.4.4 Loans for Technology Development Projects
38

 

The Technology Development Foundation of Turkey (TTGV) provide long-term 

interest free loans for technological development, renewable energy production, 

increased energy efficiency and reduced environmental impact. The required 

stipulations for environmental projects are as follows: 

 The maximum percentage of project support is 50% 

 The maximum project support budget is 1,000,000 USD 

 The pay-back term is 4 years after project execution, including a one year 

grace period  

 

4.4.5 Turkey Sustainable Energy Financing Facility  

Turkey’s Sustainable Energy Financing Facility
39

 (Turseff) is a credit line, which 

was developed by EBRD, for industrial companies, commercial enterprises and 

private households who are willing to invest in renewable energy or energy 

efficiency projects. Turseff is working with five major Turkish banking institutions 

                                                 
37

 2013. Izmir Development Agency, http://www.izka.org.tr/ana-sayfa/izka%e2%80%99dan-25-

milyon-tl%e2%80%99lik-yeni-mali-destek-programi/#more-7533. 
38

 2013. Invest in Turkey, http://www.invest.gov.tr/tr-

TR/investmentguide/investorsguide/Pages/Incentives.aspx. 
39

 2013. Turkey Ssutainable Energy Financing Facility, http://www.turseff.org/en/truseff-credits.html.  

http://www.turseff.org/en/truseff-credits.html
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namely, Akbank, İs Bank, Garanti Bank, Vakifbank and Denizbank. The borrower 

may get up to 5 million USD and apply for the remaining part to the partner banks of 

Turseff.  

Turseff has developed the following categories for investment: 

 Residential Energy Efficiency 

 Small Scale Commercial Energy Efficiency 

 Small Scale Renewable Energy 

 Commercial and Industrial Energy Efficiency 

 Buildings Energy Efficiency and Renewable Energy 

 Manufacturers, suppliers and installers of energy efficient and renewable 

energy technology, equipment and materials 

 

The maximum individual loan categories are defined as follows: 

 5 million USD for Energy Efficiency, Renewable Energy and Commercial 

Buildings projects 

 300,000 USD for Small Scale projects 

 75,000 USD for Residential Sector projects 

 1 million USD for investment loans to Energy Efficiency Suppliers 

The loans that exceed these amounts will be considered on a case by case basis and 

will be financed only following approval from EBRD. The proceeds of a loan may be 

used to finance up to 100% of the Total Investment Cost of a project. 

 

4.4.6 Turkey Investment Scheme 

The decree of the Council of Ministers no.2012/3305 which was published in the 

official gazette no.28328 on 19/06/2012 explains the new state incentives which 

encourage investments with the potential to reduce the dependency on importation in 

the vital sectors. After the publication of this decree, a communiqué regarding the 

implementation of the new investment scheme was published. Within this scheme, 

http://www.turseff.org/en/truseff-credits/10-residential-energy-efficiency-investments.html
http://www.turseff.org/en/truseff-credits/11-small-scale-commercial-energy-efficiency-investments.html
http://www.turseff.org/en/truseff-credits/12-small-scale-renewable-efficiency-investments.html
http://www.turseff.org/en/truseff-credits/13-commercial-a-industrial-energy-efficiency-investments.html
http://www.turseff.org/en/truseff-credits/14-buildings-sector-energy-efficiency-a-renewable-energy-investments.html
http://www.turseff.org/en/truseff-credits/15-manufacturers-and-installers-of-energy-efficiency-and-renewable-energy-equipment.html
http://www.turseff.org/en/truseff-credits/15-manufacturers-and-installers-of-energy-efficiency-and-renewable-energy-equipment.html
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Turkey is categorized under six different development regions as illustrated in Figure 

24.  

 

Figure  24. Incentive Regions of Turkey
40

 

 

There are four different incentive schemes which are available for both local and 

foreign investors: 

1. General Investment Incentives Scheme 

2. Regional Investment Incentives Scheme 

3. Large-Scale Investment Incentives Scheme 

4. Strategic Investment Incentives Scheme 

The support instruments such as VAT exemption, customs duty exemption, tax 

reduction, social security premium support (employer’s share), income tax 

withholding tax allowance, social security premium support (employee’s share), 

interest payment support, land allocation, and VAT refund are distributed within 

these four schemes (Table 13) which will be used in different development zones.  

 

                                                 
40

 2013. Invest in Turkey, http://www.invest.gov.tr/en-

US/investmentguide/investorsguide/Pages/Incentives.aspx. 
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Table 13. Support Instruments Vs. Investment Schemes
41

 

 

*Provided that the investment is made in Region 6. 

**Provided that the investment is made in Region 3, 4, 5 or 6 within the framework of the Regional 

Investment Incentives Scheme. 

***Provided that the investment is made within the framework of the Strategic Investment Incentives 

Scheme with a minimum fixed investment amount of over 500 million TRY. 

 

The investment in renewable energy is mentioned indirectly in Article 8.1.a which 

corresponds to ‘strategic investment incentives scheme’ stating ‘The minimum fixed 

investment amount is above fifty million Turkish Liras (exclusively including the 

                                                 
41

 2013. Invest in Turkey, Investor’s Guide. http://www.invest.gov.tr/en-

US/investmentguide/investorsguide/Pages/Incentives.aspx viewed 14.12.2012. 

http://www.invest.gov.tr/en-US/investmentguide/investorsguide/Pages/Incentives.aspx
http://www.invest.gov.tr/en-US/investmentguide/investorsguide/Pages/Incentives.aspx
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part to be proportioned to the facility’s established power for the energy investments 

not based on natural gas to meet the energy needs of these investments)’.  

Except that, in tax reduction, Article 15.6 of the decree limits the energy production 

with the following sentence ‘Investments made in connection to land, building land, 

royalty, spare parts and expenditures which are not part of amortisement, also 

institutions that operate under Law No. 5520 in the finance and insurance field, joint 

ventures, investments realized under Law No. 4283 on Establishing and Operating 

Electric Power Plants and Sale of Energy through the Build-Operate Model and Law 

No. 3996 Regarding the Realization of Certain Investments and Services by the 

Build-Operate-Transfer Model and royalty contracts shall not benefit from tax 

discount support.’.  

Within this context, as shown in Table 14, Region VI, which is South Eastern 

Anatolia is the region with the broadest incentive schemes.  

 

Table 14. Strategic Investment Incentive Scheme Instruments
42

 

 

                                                 
42

 2013. Invest in Turkey, Investor’s Guide. http://www.invest.gov.tr/en-

US/investmentguide/investorsguide/Pages/Incentives.aspx viewed 14.12.2012. 

 

http://www.invest.gov.tr/en-US/investmentguide/investorsguide/Pages/Incentives.aspx
http://www.invest.gov.tr/en-US/investmentguide/investorsguide/Pages/Incentives.aspx
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VAT Exemption: There is a VAT exemption for imported and/or domestically 

delivered machinery and equipment within this investment incentive certificate. 

Customs Duty Exemption: Customs duty is exempt for imported machinery and 

equipment within this investment incentive certificate. 

Tax Reduction: The income or corporate tax is calculated on a basis of reduced rates 

until the total amount of reduced tax reaches the amount of contribution to the 

investment. 

Social Security Premium Support (Employee’s Share): For additional 

employment created by the investment, the employee’s share of the social security 

premium will be calculated on the basis of the legal minimum wage which will be 

covered by the government. The instrument is applicable only to investments made 

in Region 6 within the scope of the investment incentive certificate. 

Social Security Premium Support (Employer’s Share): For additional 

employment created by the investment, the employer’s share of the social security 

premium calculated on the basis of the legal minimum wage will be covered by the 

government. 

Income Tax Withholding Allowance: The income tax in regards to additional 

employment created by the investment, will not be liable to withholding taxes. The 

instrument is applicable only to investments made in Region 6. 

Interest Payment Support: Interest payment support is a financial support 

instrument provided for investment loans with a term of at least one year obtained 

within the scope of an investment incentive certificate. A portion of the interest/profit 

share regarding the loan equivalent, at most 70 percent of the fixed investment 

amount registered in the investment incentive certificate, will be covered by the 

government. 

Land Allocation: Land may be allocated for investments, with an investment 

incentive certificate, in accordance with the rules and principles determined by the 

Ministry of Finance. 

VAT Refund: VAT collected on construction expenses, made within the scope of 

strategic investments with a minimum fixed investment amount of 500 million TRY, 

will be rebated.  
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In addition, under the category of Regional Investment Incentive Schemes, the 

organized industrial zones are supported as well.  

 

4.5 Evaluation 

Taking into account that the official techno-economical wind energy potential is 

considered around 48,000 MW in which only 4,000 MW is licensed, and of which 

only 1,800 MW is in operation, there is a promising future potential for investment 

and operation in the future.  

The comparison between the current installed substation capacity vs. the wind energy 

potential of the selected high potential regions show that the current infrastructure is 

not ready for the installation of new WPP. In parallel to the development of RE 

applications, the infrastructural developments need to be realized as soon as possible 

in order to have a coherent renewable energy development line. 

In this study, first, the wind energy potential per province was collected from REPA. 

Then, the substation capacities were collected from the yearly reports of TEIAS and 

organized according to the comparison table in order to see if there was enough 

substation capacity in the regions with high wind energy potential. Later, a detailed 

comparison was made for each and every province in Turkey. Finally, the provinces 

were categorized depending on the distribution companies that were liable for each 

province. 

The results of this study show a total techno-economical potential of 37,386 MW 

which is almost 10,500 MW lower than the wind energy potential announced by the 

MENR and the Wind Energy Association. 37,386 MW of wind energy potential will 

be estimated according to this study, which is almost 25% lower than the officially 

published 48,000 MW. The potential is mostly seen in the Western coastal areas of 

Turkey and some areas in the Anatolian Peninsula.  

The wind energy potential with a wind speed of 6.5-7.0 m/s at 50m which is to date 

considered non-economical is 76,787 MW.  

The available capacity for 380kV level substations is 3,100 MW which creates a 

difference of 34,000MW in the wind energy potential. 
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In light of these results obtained from this study, at least 34,000 MW substation 

capacity according to the findings of this study are needed to meet the exiting 

techno-economical wind energy potential.  

Moreover, the ambitious target 20,000 MW by 2023 clearly defines the goals of 

different interest groups which have also been enhanced by the financial and other 

incentive schemes all around Turkey. Although there are some hurdles explained in 

the previous chapters, the solutions to overcome these obstacles are also defined by 

the interest groups that are supportive of the burgeoning Turkish wind energy sector. 

Political partners, project planners, renewable energy investors, financial 

cooperatives, suppliers and others are taking part in this development process. Thus, 

the hurdles which have existed up to now will clearly be overcome in the very near 

future.  
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5 Potential of SOLAR PV RES in Turkey 

Turkey is one of the leading countries in Europe in the area of solar energy potential. 

Solar energy is widely used in Turkey primarily for domestic hot water consumption 

with flat-plate collectors. The yearly solar energy potential of Turkey is 380 billion 

kwh/year.  

 

Figure  25. Global Horizontal Irradiation, (SolarGis) 

 

According to the figures of the Ministry of Energy and Natural Resources, the total 

monthly solar irradiation in Turkey is 1311 kWh/m²-month and the average is 3.6 

kWh/m²-day which is equal to 7.2 solar time/day and 110 days/year. The yearly solar 

average is 2640 hours as shown in Figure 26. 

Although the average solar hours are 2640 hours/year, South Eastern Anatolia, the 

Mediterranean and Aegean regions reach almost to 3000 hours/year.  
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Figure  26. Monthly and Yearly Solar Energy Potential Distribution
43

 

 

In the past few years, the solar PV application has remained on a pilot project scale 

although it has attracted many groups. In 2011, the company TEKNOLOGIS built a 

300 kW facility called ‘Solar Lab Turkey’ in Ankara. They also started to build a 420 

kW project for Hacettepe University in Ankara as well
44

.  

Enisolar installed a 10 kWp grid connected/double axis system to Bosch factories in 

Bursa
45

, a 30kWp solar PV system to Tesco-Kipa in Marmaris and a 30 kWp solar 

PV system to Tesco-Kipa in Kuşadası. 

The Metropolitan Municipality of Antalya opened its first Clean Energy Branch 

Office with the aim of developing clean energy projects. A ‘Solar House’ has been 

completed producing 120kWh/day
46

.  

                                                 
43

 2012. National Phtovoltaic Energy Platform, Antalya, Demir S. Solar Energy Licensing Process and 

Investment Process. 
44

 2012. National Photovoltaic Technology Platform, UFVTP Annual Report, 

http://www.uftp.org.tr/Haberler. 
45

 2013. Enisolar, http://www.enisolar.com/index.php?sec=26&lang=en. 
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5.1 Technical Potential of Solar PV  

The Board of Ministers has declared the capacity to be applied for licensing as 600 

MW for the year 2013. The connectable substation powers have been published as 

well. This study undertakes the solar energy potential by province taken from the 

solar energy potential atlas (GEPA)
47

 published by the Ministry of Energy and 

Natural Resources and compares this potential with the existing substation capacities.  

The technical potential of solar PV installations has been calculated based on a 

modest assumption that only 1% of the land could be installed with solar PV panels 

which have 140 W/m
2
 of solar panel power and with an efficiency of 20%. As a 

result based on the surface area of all 81 provinces of Turkey and the given 

assumptions, the technical potential calculated for Turkey is 219,487 MW, almost 

220 GW potential. Although this has been calculated under certain assumptions, the 

worst case scenario would be 10% use of this potential which will be equivalent to 

22 GW and a slightly more optimistic scenario with 50% potential use would result 

in 110 GW.  

The detailed calculations for each province can be found in Annex 3. These tables 

also show that almost every province has a technical potential of more than 1,000 

MW. The calculations are based first on a provincial level and then, on the level of 

the distribution companies taking into account the permits which are needed from 

different authorities throughout the permitting processes. 

Table 15 shows one of the most promising regions of Turkey in terms of solar 

energy. The province of Konya, in Central Anatolia, having one of the largest surface 

areas has a potential of 11,428 MW. Further assumptions are made in order to see the 

lowest limits of this potential calculated.  

 

                                                                                                                                          
46

 2013. Energy Institute, http://enerjienstitusu.com/2011/07/23/antalyada-gunesev-ve-ekolojik-

egitim-merkezi/. 
47

 2012. Ministry of Energy and Natural Resources, http://www.eie.gov.tr/MyCalculator/Default.aspx.  

http://www.eie.gov.tr/MyCalculator/Default.aspx
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Table 15. Solar Energy Potential in the Central Anatolia Region (Own Calculation) 

 

As the land structure, availability and positioning of solar panels limit installations, 

further calculations are needed in order to anticipate the best and worst case 

scenarios; Table 15 shows 10% and 50% potential use of solar PV.  

Another example would be the Eastern Anatolia region, where Erzurum, Erzincan 

and Agri have high potentials 7,093 MW, 3,284 MW, and 3,220 MW respectively. 

Table 16 shows that in the worst case scenario, the region would have a potential of 

almost 2 GW, which is particularly significant for a less developed part of the 

country. (Table 16) 

 

Table 16. Solar Energy Potential in the East Anatolia Region (Own Calculation) 

 

A further study followed the calculation of the solar PV potential and assessed the 

current availability of the grid infrastructure. The substation capacity data is based on 

TEIAS reports published at the end of 2011.  

The Eastern, Central, Western, Southeastern, and Southern Anatolia regions show 

high potential in solar PV. The distribution company regions number 2 (Başkent), 

number 3 (Meram), number 5 (Osmangazi), number 7 (Camlibel), number 12 
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(Yesilirmak), number 13 (Akdeniz), number 14 (Aras), number 15 (Dicle), number 

17 (Toroslar) and number 18 (Vangölü) have a potential of more than 10,000 MW, 

especially number 3 with over 20,000 MW of potential.  

However, it can be seen in Table 17 that there is not enough installed substation 

capacity to connect solar PV applications. New investment must be realized as soon 

as possible. Beyond small rooftop applications there is almost no available capacity 

to connect larger solar farm type applications. 
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Table 17. Solar Energy Potential by Province vs. Substation Capacity (Own 
Calculation based on the data of TEIAS) 
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5.2 What is the future of Solar PV in Turkey?  

The ‘Strategy Document of Electrical Energy Market and Supply Security’ published 

on 18/05/2009, is aimed at promoting the use of solar energy in electricity generation 

and to maximize its use. The target set by the Ministry of Energy and Natural 

Resources for solar PV applications is around 3,000 MW for the year 2023
48

.  

 

5.3 Limitations & Hurdles 

5.3.1 Legislative 

In 2012, there were missing supportive legislation for the solar PV based electricity 

generation. After the required changes made during the same year, the legislative 

issues in terms of the phase of application were resolved. 

 

5.3.2 Support from Interest Groups and Trainings 

A stronger interest group support is needed in the development of the solar PV 

application sector as well as trainings and/or educational activities are needed in 

order to create awareness and to increase the use of solar energy, thereby creating an 

added value for the supply chain.  

 

5.3.3 Solar PV Market Prices 

Figure 28 shows the solar PV market prices from 2009 to 2011. The solar PV module 

prices were 1.61-2.38 €/W (2.1-3.1 $/W)
49

 at the beginning of 2009. These prices 

dropped down to 1.05-1.12 €/W (1.36-1.46 $/W)
50

 by the end of 2011. The increase 

in the second quarter of 2010 was due to the weak Euro value and the strong German 

market.  

                                                 
48

 Mevlana Development Agency, 2023 Energy Vision Draft Report, http://www.tr52.org/d/doc/52-

enerji-sektor-raporu--taslak-.pdf 
49

 2012. National Phtovoltaic Energy Platform, Antalya, Demir S. Solar Energy Licensing Process and 

Investment Process. 
50

 2012. National Phtovoltaic Energy Platform, Antalya, Demir S. Solar Energy Licensing Process and 

Investment Process. 
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Figure  27. Solar PV Market Prices
51

 

 

Although this decrease lead to a positive result for enhancing solar PV applications, 

their use in Turkey was still costly due to exchange rates and import procedures. 

 

5.3.4 Exchange Rates 

As stated in the wind potential limitations as well, the exchange rates are one of the 

limiting factors when considering the prospect of long term investments. 

 

5.3.5 Infrastructure Investments  

The grid infrastructure, the transmission lines and other related infrastructural 

components are a major limiting factor in the development of the solar PV sector in 

Turkey. 

  

5.4 Accelerating Factors 

5.4.1 Feed-in-Tariffs 

The feed-in-tariffs for solar PV published in law number 6094 dated 08/01/2011 are 

shown in the Figure XX. The solar PV and CSP have higher feed-in-tariffs than other 
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 2012. National Phtovoltaic Energy Platform, Antalya, Demir S. Solar Energy Licensing Process and 
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RES. The base rate is 13.3 USD cent/kWh over 10 years. In addition, a local 

equipment support of at most 6.7 USD cent/kWh is offered over 5 years. In total, 

under optimal conditions solar PV with local support has 20 USD cent/kWh feed-in-

tariff. (Figure 29) 

 

Figure  29. Feed-in-Tariffs for RES in Turkey
52

 

 

The additional local support is applied using the following equipment (Table18) : 

Table 18. Local Equipment Bonus for Solar PV
53

 

1- PV module installation and 

mechanical construction 
0.8 USD cent/kWh 

2- PV modules 1.3 USD cent/kWh 

3- PV cells 3.5 USD cent/kWh 

4- Invertors 0.6 USD cent/kWh 

5- Material focusing solar energy 

on PV modules 
0.5 USD cent/kWh 

 

Solar PV based electricity production is new for Turkey, thus, there are not many 

solar PV applications. The local equipment support is one of the stimulating factors 

both for the investment in solar PV and the manufacture of PV equipment in Turkey. 
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 2012. Turkish Wind Energy Association, Wind Business in Turkey. 
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New factories are being built at the moment with the aim to supply the needed 

equipment for domestic Turkish and international market.  

 

5.4.2  Available Substation Capacities  

Unlike in WPP applications, in 11/08/2011 the Ministry of Energy and Natural 

Resources announced the areas where solar PV based electricity production can be 

built and the allowable connection capacity at the related substations. Figure 30 

shows areas where the global radiation arrives at a horizontal surface which at the 

minimum amounts to 1650 kWh/m
2
-year. However, after almost a year, this decision 

was modified. 

 

Figure  28. Areas that are having higher than 1650 kWh/m
2
-year total global radiation  

on a horizontal surface, MENR. 

 

The modification was published in the official gazette dated 04/02/2012. According 

to the most recent version, the obligation of being dependent of the areas shown in 

Figure 26 was suspended while the minimum yearly global radiation was lowered to 

1620 kWh/m
2
-year. 

Moreover, in June 2012, EMRA announced the new dates for solar PV license 

applications with a capacity of up to 600 MW. These applications were accepted on 

the 10
th

 - 14
th

 of June 2012.  
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The Board of Ministers will be authorized to determine the total installed capacity of 

the solar PV electricity generation systems each year. The first Board of Ministers 

meeting is scheduled for 01/04/2014. 

 

5.4.3 Research & Development 

With regard to the published law in terms of the application of solar PV, the R&D 

activities are highly supported by the state through different research and 

development institutes. According to the report of the National Photovoltaic 

Technology Platform
54

, the following R&D budgets have been offered in Table 19. 

 

Table 19. R&D Budgets for Solar PV in Turkey (Ö.Dolunay) 

 

More than 40 million EUR have been invested for research activities of 2 to 3 years 

in order to enhance the PV application systems. As for the state supported R&D 

activities, developments have been ongoing in many other research institutions as 
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 2012. National Photovoltaic Technology Platform, UFVTP Annual Report, 
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well as private companies. One of the highlights of such work is the research 

conducted by the Middle East Technical University Solar Energy Research Institute 

(ODTÜ-GÜNAM). They are collaborating with private companies to produce 

crystalline silicon based cell production. ODTÜ-GÜNAM are conducting their 

research on third generation PV cells based on semiconductor nanocrystals while 

developing applications for photovoltaic solar cells including single crystal based 

solar cells, a-Si/mc-Si, CIGS and CdTe/CdS based thin film PV cells.  

 

5.4.4 Incentives 

The incentives that are explained in Chapter 4.4.3, 4.4.4, 4.4.5, and 4.4.6 are also 

valid for the solar PV applications in Turkey. 

 

5.4.5 Volunteer Carbon Markets 

Volunteer Carbon Markets for RE are explained in Chapter 4.4.2 which also applies 

to solar PV applications in Turkey. 

 

5.5 Evaluation 

Overall, the solar PV applications show a slow but promising future for a reliable 

sector of renewable energy especially in terms of the targets set by the Ministry of 

Energy and Natural Resources for 2023.  

The development of the PV supply material in Turkey would contribute to the 

positive development of solar PV based electricity.  

On the other hand, the issues regarding the infrastructural conditions must develop in 

parallel to all these positive market developments. 
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6 Comparison of WIND and SOLAR RES in Turkey 

The coastal shoreline of Turkey has a high techno-economical wind energy potential, 

based on the wind potential atlas REPA as compared to the highest solar energy 

potentials across the country based on GEPA and the assumptions explained in 

chapter 5.  

The techno-economical wind energy potential according to REPA is 48,000 MW 

whereas the solar PV potential is 220 GW based on the assumptions of covering 1% 

of the surface area of Turkey, having installed 140 W/m
2
 solar PV panels with 20% 

efficiency. An optimistic scenario would be to be able to install only 50% of this 

potential which would result in 110 GW which is almost double that of the wind 

energy potential. A pessimistic scenario would be to install only 10% of this 

potential yielding 22 GW, almost half the amount of the wind energy potential.  

However, in either case, for large scale investments, especially for WPP which need 

to be connected from 380kV lines, new transmission lines and substation investments 

need to be supplied for the most part by the investor in the case of RE installations. 

According to the investment cost declared by TEIAS in 2011, approximately 30,000 

TL per 1 MW installed substation capacity can be assumed. Both wind and solar 

energy substation supplies would result in around 56,000 MW (34,000 MW for wind 

and 22,000 MW for solar energy) which would need an investment of around 715 

million Euros. (Figure 29 and Figure 30) 
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Figure  29. Wind and Solar Energy Potential in Turkey (Ö.Dolunay) 
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In 2011, TEIAS spent 494,580 TL out of 600,000 TL allocated for transmission line 

investments and realized 402 projects. This investment represents 91% of the total 

allowance of TEIAS for transmission projects. In some cases, there were also some 

projects which were realized by the private sector although they were within the 

investment framework of TEIAS and consequently transferred to TEIAS. Both 

transmission lines and substation construction projects were made all over Turkey 

according to the project list summarized in the 2011 Capacity Report of TEIAS.  

By the end of October 2012, the substation power of Turkey reached 108,378 MVA, 

and the electric transmission lines reached 1,000,000 kms
55

. Moreover, 26 

substations with 2,000 MVA of power commissioned under the 2012 investment 

plan of TEIAS were completed by the end of October 2012. Additionally, 19 

transmission lines with a length of 933.56 kms (380-154 kV) and 42 substations with 

a total of 3,200 MVA of power (380-154 kV) were planned to be completed by the 

end of 2012. In 2012, the total investment program of TEIAS for transmission line 

investments was 2.7 billion TL with 116 projects (380 kV), and 1.9 billion TL 

allocated for 356 projects (154 kV). Including all other projects, the project number 

reached 506 with a total project budget of 4.95 billion TL and with a total 2012 

investment of 650 billion TL
56

. The investments which are within the investment 

program of TEIAS are tendered and financed by the state equity or World Bank.    

With planned transmission plants, TEIAS aims to increase the performance of 

transmission system operation, increase the transfer capacity limits at international 

interconnections as well as the transmission capacity between production and 

consumption regions in the interconnected system. 
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 2012. Ministry of Energy and Natural Resources. 2013 Budget Presentation. 

http://www.enerji.gov.tr/yayinlar_raporlar/2013_Genel_Kurul_Konusmasi.pdf. p.12 
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 2012. Ministry of Energy and Natural Resources. 2013 Budget Presentation. 

http://www.enerji.gov.tr/yayinlar_raporlar/2013_Genel_Kurul_Konusmasi.pdf. p.54 
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Figure  30. Wind And Solar Energy Potentials vs. Substation Capacity (Ö.Dolunay)
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7 Conclusion 

The entire energy consumption of Turkey could be met by renewables 

Turkey is one of the fastest growing consumer markets in the world as a result of its 

young population and expanding economy. The current state of energy dependency 

in the country influenced Turkish political and legal authorities to take some 

significant steps in the development of the RE sector not only to promote sustainable 

development but also to meet the needs of the growing population in an 

environmentally sound way. Based on the capacity report of TEIAS, national 

demand for electricity is expected to increase between 6.5-7.5 % annually, from 

245,000 GWh in 2012 to 467,000 GWh in 2021
57

. New legislations, incentives, and 

promotions of RE are supporting investment in this sector. Natural and renewable 

resources such as wind and solar energy are taking on a more vital role within the 

development of this sector.  

Unlicensed applications will soon be more attractive for the investors 

Unlicensed applications which are allowed for up to 500 kW are soon going to 

increase to 1,000 kW in order to facilitate their implementations compared to 

licensed applications which need to be selected on a competition basis. The limiting 

factors in both processes are mostly related to land ownership, type, environmental 

impact assessment, transmission lines and substation capacity issues. The 

accelerating factors are mostly realized on a public-private-partnership basis defined 

by streamlined and well-facilitated investment.  

The permitting process in Turkey is complicated but transparent 

When the processes in Turkey are compared with the processes in Germany, The 

Turkish context is in some ways more complicated and more institutions are 

involved during the entire process. Whereas in the permitting processes of Romania, 

there are more similarities but still the Turkish permitting processes are more 

detailed and require the legal approval of EMRA, TEDAS and the ministry of 

Energy for licensed projects.  
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The wind and solar energy potentials are promising in both short and long terms 

The wind energy potential which is calculated on a techno-economical basis in 

REPA results as 37,386 MW in which a 20,000 MW installed target is set in the 

strategy papers and required plans have already been realized by all interest groups. 

Comparatively, the solar energy studied with certain assumptions for solar PV 

energy results on a worst case scenario as 22,000 MW potential.  

The grid infrastructure is currently a bottleneck and needs improvement 

In general, the energy transmission and distribution systems in Turkey need to be 

developed in parallel to meet the requirements of the new energy installations. 

Investments are usually tendered by TEIAS or TEK which are in turn financed by the 

government or World Bank. 

In the future renewables will compete against nuclear energy 

It would also be interesting to mention that Turkey has, within its energy plans, two 

nuclear power plants, one in Akkuyu (Mersin) in the south of Turkey by the 

Mediterranean Sea coast and the second one in Sinop, in the north of Turkey by the 

Black Sea Coast which would amount to four nuclear reactors with a 4,800 MWe and 

5,600 MWe total installed power capacity respectively
58

.  

The current wind and solar energy potentials look promising in the context of the 

development of the RE sector in Turkey, not only for the development of the nation, 

independent electricity production and as a source of income, but also to compete 

with the developing nuclear power sector. The advantages and disadvantages of RE 

versus nuclear power is not the topic of this study; however, it needs to be discussed 

further in various other platforms.  
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 2011. Ministry of Energy and Natural Resources. 

http://www.enerji.gov.tr/yayinlar_raporlar/Nukleer_Santraller_ve_Ulkemizde_Kurulacak_Nukleer_Sa
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9 Appendices 
Annex 1. Wind Potential Calculations for Each Province of Turkey (Own 

Calculation)
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Annex 2. Wind Power Potential vs. Substation Capacity Comparison (Own 

Calculation) 
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Annex 3. Solar PV Potential Calculations for Each Province in Turkey (Own 

Calculation) 

 



Master Thesis 
MSc Program 
Renewable Energy in Central & Eastern Europe 
 
 

-- 91-- 

 



Master Thesis 
MSc Program 
Renewable Energy in Central & Eastern Europe 
 
 

-- 92-- 

Annex 4. Substation Capacities and Their Voltage Levels in the Year 2011 in 

Balikesir and Çanakkale (Own Calculation) 

 

 

 


