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Executive Summary
The current EU/IPA 2012 Energy Sector Technical Assistance Program supports projects in various
sectors including the energy sector. Within the framework of EU/IPA 2012, the European Commission
(EC) and the ministry for EU Affairs have signed a financial agreement for an energy sector technical
assistance project. The project is executed by the Ministry of Energy and Natural Resources (MENR)
and administered by the World Bank (WB). Thus, WB signed an administrative agreement between
the European Commission (EC) and a grant agreement between MENR in order to finance the
implementation of the project.
Turkey is considered as one of the fastest growing energy economies in the world. In such a way that,
both primary electricity and energy demand are following an increasing trend along with the growth of
social wealth and economy. However, Turkey has limited options to meet this demand. Furthermore,
only around a quarter of Turkey’s total energy demand is met by domestic resources while the rest is
supplied by imports. Therefore, the development of renewable energy technologies in Turkey’s energy
mix is essential in order to reduce the dependency on fossil fuels, improve the security of power
supply, and mitigate GHG emissions.
Within the scope of the project, 287 small scale renewable energy projects from various channels
have been originated from various channels. PC has established project origination channels as FIs,
NGOs, EPCs, and Suppliers. According to the needs of the beneficiary and target party, 118
bankability reports, 23 feasibility studies, 14 feasibilty studies for municipalities and 13 procurement
documents have been prepared. The procurement documents are only prepared for facilities of water
and sewage authorities. Banks are not familiar with sustainable energy projects and have insufficient
capacity to evaluate them. Most local banks have limited capacity and experience in identifying,
evaluating, and processing renewable energy projects. As a result, there is a high demand in the
sector for bankability reports for the projects searching for financing options. This was the case when
the marketing activities of the projet were carried out with various stakeholders, such as NGOs, most
of the applications were received by the private investors.
There was some demand for feasibility studies from the industry sector. With the reports being free
of charge, interested investors who are in idea level wanted to learn more about their potentials. For
these investors 23 comprehensive reports were prepared, which included information from the
licensing application process to design, installation, production assumptions and financial returns.
Moreover, sensitivity analysis of the proposed system were also done to give a better idea of the
results. An even more detailed 14 feasibility study have been prepared for 5 municipalities, where 13
of them included procurement documents.
Most of the applications received was from the Mediterranean Region of Turkey, with 31.5%, which
was followed by the Marmara Region. While only 1 biomass report and 3 wind reports were written,
164 PV reports, for 76 on-ground and 75 rooftop projects with 13 procurement documents, were
prepared in all types. The combined investment amount of all the projects is USD 130 million, which
results in 183 GWh of electricity production. With USD 19.7 million net revenue, combined from
electricity savings and feed-in tariff, the average payback time for the projects is around 6.5 to 7 years.
Energy sector dominates the investments in ground type installations. The projected emission savings
for all the projects combined is 93,142 tCO2 equivalent per year.
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Currently, out of 155 reports and 13 procurements, it is known that credit was disbursed for 42 of
them, which are awaiting for their construction to begin. 13 projects are under construction with credit
disbursements, while 5 projects started their construction while they are awaiting for credit
disbursement. 4 projects have went ahead and started their constructions with equity, and 5 projects
have returned to investments after receiving credit disbursements. Of the other 86 projects, some of
them were already at idea level, and as a result they received feasibility studies, and the remainder
are still in the application process for credits.
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1 Project Origination and Eligible Reports
Reports have been previously been divided into three types according to the needs of the beneficiary
and target party. Type-1 Project Assessment Reports are for projects already contracted with EPCs,
and Type-2 Feasibility Studies are for projects that are at idea level. While Type-1 reports are
bankability reports, Type-2 reports are feasibility studies with technical and financial calculations.
Type-3 reports are also feasibility studies for municipalities, which also include procurement
documents for their future tenders. The breakdown of the approved projects can be seen below.
Table 1-1: Type breakdown of approved projects

Feasibility Study
On-ground
Rooftop
Feasibility Study for Municipality
On-ground
Procurement
Rooftop
Project Assessment Report
On-ground
Rooftop
Grand Total

Count of Projects
23
1
22
27
13
13
1
118
66
52
168

Currently, out of 155 reports and 13 procurements, 69 of them have either received credit
disbursements or went ahead with construction with equity. It is known that credit was disbursed for
42 of them, which are awaiting for their construction to begin. 13 projects are under construction with
credit disbursements, while 5 projects started their construction while they are awaiting for credit
disbursement. 4 projects have went ahead and started their constructions with equity, and 5 projects
have returned to investments after receiving credit disbursements. Of the other 86 projects, some of
them were already at idea level, and as a result they received feasibility studies, and the remainder
are still in the application process for credits.

Table 1-2: Investmest status of projects

Project Status
Credit Disbursed.
Credit Disbursed. Project returned to investment.
Credit Disbursed. Under construction.
Under construction. Waiting for credit approval
With equity project is under construction.
Grand Total

Count
42
5
13
5
4
69
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1.1 Bankability Reports & Feasibility Studies
The success of the project was underscored by a large oversubscription of the project pipeline. 287
projects have been added to the pipeline, however, some of them were found ineligible for different
reasons. Of these 287 applications, 118 bankability reports and 23 feasibility studies have been
prepared for the beneficiaries. Banks are not familiar with sustainable energy projects and have
insufficient capacity to evaluate them. Most local banks have limited capacity and experience in
identifying, evaluating, and processing renewable energy projects. The Type-1 bankability reports
have been prepared to help open this bottleneck, bring together financing and projects. 70% of the
total reports are bankability reports
Moreover, three categories have been defined based on the investment costs of the projects. Projects
with investment costs lower than USD 50,000 have been defined as ‘mini’, and higher than USD
300,000 have been defined as ‘complex’ projects. Anything in between is a ‘normal’ project.
In total, 141 reports have been written (excluding feasibility studies and procurements prepared for
municipalities), with 119 being complex reports, 21 being normal, and 1 mini. Of this 119 Complex
reports, 1 is a biomass project, 115 are PV projects, and 3 are wind projects. All 21 of the normal
reports are PV projects. These values can be seen in the table below.

Table 1-3: Category and technology breakdown of projects

Complex
Biomass
PV
On-ground
Rooftop
Wind
Mini
PV
Rooftop
Normal
PV
Rooftop
Grand Total

Count of Type of
Report
119
1
115
63
52
3
1
1
1
21
21
21
141
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Under D4 – Project Selection Implementation Procedure Report, the implementation procedure of the
project was states as below.

Figure 1-1: Renewable energy project implementation structure

1.2 Feasibility Studies for Municipalities
The client has invited municipalities chosen by the Union of Municipalities of Turkey to benefit from
the CS-02 project. Out of 14 newly-founded metropolitan municipalities, 5 water and sewage
authorities have applied to the project for their drinking water treatment plants, wastewater treatment
facilities, and pumping stations.
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3 feasibility studies were prepared for Denizli Su ve Kanalizasyon İdaresi with 3 procurement
documents, 4 feasibility studies were prepared for Kahramanmaraş Su ve Kanalizasyon İdaresi with
3 procurement documents, 2 feasibility studies were prepared for Hatay Su ve Kanalizasyon İdaresi
with 2 procurement documents, 3 feasibility studies are prepared for Şanlıurfa Su ve Kanalizasyon
İdaresi with 3 procurement documents, and 2 feasibility studies are prepared for Malatya Su ve
Kanalizasyon idaresi with 2 procurement documents. Kahramanmaraş has applied for an optional
project in their ‘Merkez wastewater treatment’ facility, which will be prepared without a procurement
document. During site visits to all these facilities, it was observed that they all have suitable lands. As
a result, PV projects were proposed for all.
Table 1-4: Category and technology breakdown of projects

Feasibility Study for Municipality
PV
On-ground
Procurement
Rooftop
Grand Total

Count of Type of Report
27
27
13
13
1
27

1.3 Projects by the Regions
In line with the projects mandate, CS-02 Task 2C aimed to support the clients while seeking financing
from Turkish banks to implement RE projects. From the start of the project, the consultant team aimed
to reach a relatively equal regional distribution of incestments so that Turkey’s less developed areas
would be included in the project. The table below shows the regional distribution of beneficiaries with
approved projects.
Table 1-5: Table of beneficiary distribution

Percentage of Projects
Aegean

21.4%

Black Sea

1.2%

Central Anatolia

11.9%

Eastern Anatolia

7.7%

Marmara

20.8%

Mediterranean

31.5%

South Eastern Anatolia

5.4%

Grand Total

100.00%

Unsurprisingly, a large share (31.5 percent) of beneficiaries were from the Mediterranean and the
second largest share were from Marmara regions; both are Turkey’s industrial hubs. Nevertheless,
Central Anatolia, Eastern and South Eastern Anatolia Regions all together formed 25 percent of the
overall applications.
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1.4 Projects by Provinces
Project assessment and feasibility reports have been prepared for 35 different cities across the
country. Looking at the overall reports, the average projected installed capacity per city is 3.5 MW.
However, investments in some cities are much higher than this value. For instance, Hatay has the
highest projected installed capacity with 13.2 MW while Balıkesir has 9.9 MW. On the lower side,
Istanbul, Kocaeli, and Eskisehir has the least amount of projected installed capacities with them being
0.1, 0.1, and 0.2 MW respectively. The below graph shows the amount of projected installed
capacities in each city. The total installed capacity is 123.1 MW, where 1.1 MW is from biomass
project, 2.4 MW is from wind projects, and 119.6 MW projected capacity is from PV projects.

Figure 1-2: Projected installed capacities in cities
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1.5 Projects by Sectors
Turkey relies on the private sector to decrease the cost of energy imports by boosting domestic energy
production. As seen in the figure below, with 38% energy sector investments make up the most. The
feed-in tariff is higher than the grid electricity. This means that selling the produced electricity to the
grid is more valuable than consuming it. During the last decade, most of the unlicensed electricity
generation invsetments were done by the energy sector, who try to sell most of the generated
electricity to the grid. However, each year more regulations are being introduced to change this
situation and promote self-consumption.
Other than the energy sector, in industrial cities such as Bursa, Adana, Balıkesir, İzmir, and etc., many
stakeholders from various sectors are interested in renewable energy to cover their energy needs.
The breakdown of investment percentages by sectors can be seen below.

Figure 1-3: Breakdown of investments by diffrent sectors

Awareness in energy intensive sectors such as food and beverage, chemical, cement and concrete
has substantially increased in the recent years. However, their motivation is limited especially for selfconsumption projects due to the low end user electricity tariffs. This fact holds in particular for
industries which are located in the organized industrial zones.
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2 Technical, Financial, and Environmental Results
The table below shows how much projected electricity will each sector generate with the chosen
renewable energy technology and how much net revenue will that provide for them. From 123.1 MWe
installed capacity projected, investors could produce 183 GWh of electricity per year, which could
generate USD 19.7 million per year. The electricity generation and net revenue values are the first
year values for the given projects. Due to the degreation in solar panels, and for similar reasons in
other technologies, electricity generation values will decrease each operational year; and as a result,
net revenues will also decrease. Calculating from these values, the average payback time for these
investments are around 6.5 to 7 years. However, for self-consumption projects, especially the ones
in low irradiation regions, the payback period can go up to 11 to 12 years.

Table 2-1: Produced energy and net revenues

1.1
1.1
119.6
4.1

Sum of
Investment
Amount (USD)
1,453,066
1,453,066
125,443,298
4,598,756

5,775
5,775
170,668
5,254

Sum of Net
Revenues
[USD/year]
530,821
530,821
18,791,774
598,231

0.6

620,750

801

56,795

1.1
2.8
1.1
61.4
1.2

952,166
3,161,330
1,105,770
63,591,786
1,251,600

1,551
3,758
1,290
87,366
1,727

173,252
389,303
153,307
10,318,628
109,982

6.0

6,066,310

7,720

759,969

3.6

3,482,622

4,372

465,217

0.9
18.1
8.8
0.6
1.6
4.6

899,850
19,195,447
10,212,571
741,114
1,746,200
4,614,632

1,191
30,127
12,147
919
2,172
6,033

79,762
3,022,912
1,350,704
105,964
184,226
539,240

0.7

754,394

942

101,274

2.3
2.4
2.4
123.1

2,448,000
3,389,621
3,389,621
130,285,985

3,298
7,004
7,004
183,447

383,008
433,367
433,367
19,755,962

Sum of Installed
Capacity [MW]
Biomass
Energy
PV
Agriculture
Cement &
concrete
Chemical
Construction
Electronics
Energy
Ferrous
Food and
Beverage
Machine and
Equip Bld
Mining
Municipality
Other
Paper & Pulp
Plastics
Textile
Timber &
Furniture
Tourism
Wind
Energy
Grand Total

Sum of Electricity
Generation [MWh/year]

13

2.1 Environmental Results
A similar table can be seen below with the results of CO2 emission savings. The values are tonnes
CO2 equivalent per year. The figure below shows the emissons savings of different technologies in
each region. The results are in line with the amount of planned investments in each region. In total,
as a result of 155 (total minus procurements) projected projects, 93,142 tCO2eq/year of emissions
could be saved. According to the United States Environmental Protection Agency, this value is
equivalent to greenhouse gas emissions from 19,945 passenger vehicles driven for one year, or CO2
emissions from 10,057 homes’ energy use for one year.

Figure 2-1: CO2 emission savings by regions
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3 Lessons Learned, Case Studies & Success Stories
The main purpose of the project is to support SMEs to ease their financing constraints due to their
low credibility. Nevertheless, the awareness of banks and leasing companies towards renewable
energy projects have been increasing in recent years. Especially for ground type PV power plants,
the number of financing applications to some commercial banks is tripled in 2017.
The target was small-scale renewable energy projects such as rooftop PV, small biomass / biogas
plants, micro wind and micro hydro for electric power generation. In addition, some renewable heating
and cooling technologies were also found to be in line with the project objective. Project Consultant
stresses the fact that the assessment of some applicable renewable energy technologies are limited.
This was the case in geothermal and hydropower projects, where no applications were received
during the project since they often have high investment costs. The amount of wind, biomass, biogas,
and landfill gas project applications turned out to be similar to that of hydropower and geothermal
where the number of these types of project applications were also limited. Only three applications for
wind and one application for a biogas power plant were received.
This was also due to the fact that the investments in Turkish renewable energy sector have been
dominated by ground type unlicensed solar PV applications. Investors would rather invest in this type
of projects compared to self-consumption rooftop projects due to the convenience in permits,
construction, and operation. In addition, the feed-in tariff provided for solar PV is much higher than
the current end-user electricity prices. This fact holds especially for the organized industrial zones
where the unit electricity price is substantially low. Therefore, for self-consumption projects, financial
outputs are less economically viable due to the longer payback periods and low internal rate of return
compared to the projects where the electricity is sold to the grid.
The financing conditions offered by the banks also play a crucial role in realization of the renewable
energy projects. However, due to the banking regulations of Turkey, the conditions are not so flexible.
The main barriers for the investors are high collateral, uncertain regulatory environment, and high
equity ratio requirement because of their low assets and inexperience in the energy sector. On the
other hand, for the financing sector the main barriers are customer morality, high provisioning
requirements, and accurate project assessment.
Project Consultant has designed simple calculation tools in order to support the accurate project
assessment of small-scale renewable energy projects by various project stakeholders. Project
Consultant has paid strict attention to develop tools which are user friendly, simplified for everyone to
use, but detailed enough for an accurate technical and financial representation of renewable energy
projects.
In addition to accurate project assessment by the financial institutions, another barrier for the investor
is that the banks require the connection agreement before final loan decision. Before the latest
revision of unlicensed regulation which was published in 23 March 2016, banks only required the
connection view before the loan disbursement. As there are many speculative actors and movements
in the market, banks and leasing companies now require the connection agreement before the loan
disbursement, which takes a longer time to acquire than the connection view, to be in the safer
position.
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Tablo 3-1: Summary of lessons learned
No

Lessons Learned

Effect on the Renewable
Energy Sector

1

SMEs have financing constraints due their low assets. They
have difficulty while seeking finance for their renewable
energy projects.

Negative

2

Awareness of banks and leasing companies towards
renewable energy projects have been increasing in recent
years.

Positive

3

4

5

6

7

8

Regulatory procedures are complicated and challenging
especially for small scale investors who seek selfconsumption.
Number of wind, biomass, biogas, and landfill gas project
applications were limited during the project since there is
no further capacity allocations for unlicenced electricity
generation.
Turkish renewable energy sector have been dominated by
ground type unlicensed solar PV applications where
electricity sold to the grid compared to self-consumption
rooftop PV applications.
Self-consumption projects, financial outputs are less
economically viable.
The main barriers for the investors are high collateral,
uncertain regulatory environment, and high equity ratio
requirements.
The main barriers for the financing sector are customer
morality, high provisioning requirements, and accurate
project assessment.

Negative

Negative

Negative

Negative

Negative

Negative

9

Banks require the connection agreement before final loan
decision.

Negative

10

Calculation tools that were developed will enhance the
accurate project assessment.

Positive

The primary objective was to promote renewable energy technologies by ensuring the project
diversity. However, due to the aforementioned reasons not all the project applications are realized by
the investors.
Success Stories: The projects that turned into investment, with the help of the project assessment
reports that are prepared by PC, were chosen as success stories:
1) Behictürk Enerji (Wind)
2) Fora Zeytin (Self-consumption rooftop PV)
3) Tunay İnce (Ground type PV)
4) Türkmenhan and Dağhan Enerji (Wind and ground type PV)
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Case Studies: Examples were selected to represent all of the various project assessment reports
that have been prepared for increasing the awareness towards the renewable energy projects:
1) Domino Tekstil (Self-consumption ground and rooftop type PV)
2) Hitaş Hibrit Teknoloji (Biomass)
3) Denizli Su ve Kanalizasyon İdaresi (Self-consumption ground type PV)
4) Uçarsu Tarım (Self-consumption rooftop PV - failure due to the inadequate financial outputs)

The chosen examples for case studies and success stories can be seen in the following pages.
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The contents of this publication are the sole responsibility of MWH – Terna - Gazel and can in no way be
taken to reflect the views of the European Union”
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