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Zorlu Energy
Zorlu Energy, founded in 1993 with the creation of
Zorlu Enerji Elektrik Üretim A.Ş. (Zorlu Energy), is a
group company at a global scale, offering various
services in the energy sector. The Group mainly works
in the generation and sales of electricity and steam,
which is conducted by the Group Company Zorlu
Energy as the only publicly listed company within the
Group, and endeavours to provide integrated services
in different areas in the market.
Zorlu Energy aims to implement projects that contribute
to sustainable development in all aspects: economic,
social and environmental. Therefore, the company
expands its asset mix in parallel with the vision and goal
of diversification of resources by incorporating more
renewable resources in its electricity generation portfolio.
Efficient management of risks and embracing
opportunities in the energy sector positions Zorlu Energy
Group as one of the leading representatives of the
sector. The Group is committed to providing consumers
with adequate, sustainable, eco-friendly, clean and
cost-effective electricity while integrating factors such as
efficiency-profitability and environmental and climate
change into their investments. Today, Zorlu Energy is
working hard and diligently on domestic renewable
energy, including hydroelectricity, geothermal and
wind power. By the end of 2015, the Group’s share of
renewable energy in total domestic portfolio accounted
for 62 %. Today, energy policies are a significant
component of sustainable development. In this regard,
the Group combines its energy policy with corporate
social responsibility policy for an integrated approach.
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The Group is actively engaged in calculation and
mitigation of greenhouse gasses in accordance with
the National Climate Change Strategic Plan. In 2011,
Zorlu Energy became the first Turkish energy company
to be granted with the ISO14064-1 certificate, which
specifies principles for quantification and reporting of
greenhouse gas emissions.
Participating in the Carbon Disclosure Project (CDP)
since 2010, which is an international initiative
for collecting and sharing information in order to
enable investors, corporations and governments
to take measures against climate change threats,
the Group has been the first energy companies, to
publicly disclose its greenhouse gas emissions and
risk management strategies regarding climate change
under the principle of transparency. Furthermore,
Zorlu Energy was awarded with Carbon Disclosure
Project’s “Turkey Carbon Disclosure Leadership” in
2011, 2012 and 2014. In 2013, among the four
energy companies listed in the BIST-100 index1 and
that conduct CDP reporting, Zorlu Energy received the
highest performance score.
Zorlu Energy was the first company to sign the “Carbon
Emission Sales Contract” in Turkey for its project
commenced in Gökçedağ Wind Power Plant.
The first sustainability report in the energy sector
was issued by Zorlu Energy Group. In 2014, the
third volume of the series was published, presenting
the environmental, economic and social impacts of
companies operating within the Group. The 2012-2013
sustainability performance report has been granted the
A Level, indicating the highest level of transparency,
by the Global Reporting Initiative (GRI), the corporate
reporting standard acknowledged internationally.

(Borsa Istanbul Index) Istanbul Stock Exchange 100 Index is a capitalisation-weighted index composed of National Market companies except investment trusts.

Bloomberg New Energy Finance (BNEF)
Bloomberg New Energy Finance (BNEF) is a research and analysis institution that develops unique analyses, tools
and data sets for leading decision makers pioneering change in the energy system.
BNEF offers its clients with exclusive services from its extensive web-based platform, and conducts meticulous
studies and analyses to help clients stay informed on the developments in the energy sector.
BNEF has over 200 staff based in London, New York, Beijing, Cape Town, Hong Kong, Munich, New Delhi, San
Francisco, São Paulo, Singapore, Sydney, Tokyo, Washington D.C., and Zurich. While carrying out financial and
economic analysis on a sectoral scale, BNEF also provides a comprehensive view on the transformation of energy
systems on a regional scale.

S360 | THINK360

TEPAV

By conducting research and analysis associated
with sustainability, THINK360 aims to contribute to
scientific information generation within the field. Based
on such analytic information, THINK360 provides the
support, the corporate world and decision-makers
require for making informed decisions. Main research
interests of THINK360 include socio-economic impact
assessments, local and rural development, climate
change, green employment, financial markets, climate
bonds and education.

As the Turkish economy is continuously changing
and evolving, healthy information and analyses are
required to come up with strategies that will provide a
basis for public policy design and corporate decisionmaking. The Economic Policy Research Foundation
of Turkey (TEPAV), with the projects and analyses it
conducts, aims to contribute to the decision-making
process and efficient utilisation of resources during
this period of transformation.

For more information: http://s360.com.tr/

For more information: http://www.tepav.org.tr/
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“

Access to
sustainable
energy is one
of the hot topics
of our day, much
the same a global
challenge.

Energy market is undoubtedly at a turning point for the world. While
global energy consumption is expected to grow by one-thirds by
2040, the share of renewable energy resources in power generation is
expected to increase to 43% by 2040 from 22% at the end of 2013.
In other words, the importance of renewable energy resources will
continue to increase in the upcoming period. Having said that, the year
2030 is expected to be a milestone for renewables, as the electricity
generated from renewables will surpass the coal-powered electricity
generation. At the end of 2015, 195 countries adopted a legally
binding agreement at the Paris Climate Conference (COP21), which
can be regarded as a consensus declaration to determine a global
and long-term strategy for climate change mitigation. It is also of critical
importance for Turkey to monitor this trend, along with other nations,
and adapt to the transition in the energy industry.
Indeed, access to sustainable energy is one of the hot topics of our
day, much the same a global challenge. Climate change, fossil-fuel
dependency and increasing energy demand are factors that put
developing countries in a vulnerable state and are expected to increase
in the upcoming years. In this context, it is possible to assert that the
renewable energy industry plays a key role in reducing greenhouse
gas emissions and promoting domestic power generation and therefore
presents a remarkable solution in overcoming these challenges.

“

Since the doubts are cleared up regarding the tight relation between the
increasing carbon emissions and global climate change rate, energydriven industries need to be prepared for a transformation worldwide.
Therefore, Turkey needs to step up in accelerating the renewable energy
industry in the upcoming period, by increasing its competitiveness so
as to prevent it from falling behind this trend. As Zorlu Group, we are
considered as pioneers in the energy industry with our asset mix and we
keep working hard to play this role in line with the needs and long-term
benefits of Turkey. Renewable energy industry creates new employment
as well as novel and decent jobs. Furthermore, as a constituent of
sustainable future, it is immune to the fluctuations and instabilities of
the fossil fuel sector, and does not accommodate externalities including
high carbon emissions and serious public health and job security risks.

8

We believe that a global energy transformation needs to be initiated,
sooner or later. Renewable energy, and particularly solar energy,
enables access to cheaper energy without adding to the destructive
effects of climate change. An efficient, cost-effective and clean energy
industry is certainly one of the most important components while
undergoing this transformation. Within the renewables industry, solar
power (PV and CSP) shows great potential with its rapidly growing
share.

The recession caused by uncertain incentive policies in
Europe has not stopped other countries like China, USA
and Japan from taking off. Albeit on a smaller scale,
the industry is also evolving in Turkey. Together with our
solar potential, the developments appear considerably
promising and we have other reasons to be hopeful as
well. Above all, solar energy technologies are rapidly
holding a more competitive position when compared to
other renewable technologies. In particular, being an
easily applicable and cost-competitive solution, solar
power generation with rooftop systems is securing its
position.
Energy experts agree that the development of solar
technologies will be the fastest in the industry. Therefore,
we position solar energy sector on a future-transforming
platform with new products and services emerging.
The global energy industry is consistently expanding.
As a relatively new player in the industry, Turkey needs
to follow these global developments very closely, tackle
this issue extensively and overcome challenges by
taking the necessary steps. At today’s energy paradigm
change, countries cannot exclude themselves from this
transformation. Renewable financing tools, diverse
insurance policies, technological answers, pricing
policies and all other once-radical solutions have the
potential to become mainstream today. Therefore, the
way we choose to generate our power today, and the
environmental, economic and social structures this will
bring about, will determine the future of our country.

area of investment for our company? as well as our
country and the world. As Zorlu Group, in line with
our belief in the need for an integrated approach, our
goal is to address the solar energy sector with all of
its components including technology, innovation, R&D,
human resources development and social impacts.
This report is hence designed to contribute to the
generation of scientific knowledge in order to revive
renewable electricity production and stimulate
renewable energy investments, particularly for solar
energy technologies. We believe that this report can
provide guidance to climate change and energy
policies of Turkey and offer perspectives to decisionmakers during this dynamic course; and hopefully
contribute in the creation of a multilateral and
participatory development.
Ömer Yüngül
CEO, Zorlu Holding

As we have specialised on domestic and renewable
investments based on this view, the share of renewables
in our own power generation portfolio has grown,
reaching 61% by the end of 2015. At the core of our
values remains utilizing the most advanced technology
at the right time, with the highest efficiency and
maximum responsibility towards the environment and
people. We are driven by technological developments
in our investment decisions and operational processes.
Renewable
energy
transformation
represents
opportunities and risks that competitive companies
must address; this is why solar energy is an essential
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“

A low carbon
future is
possible, as
our research
indicates.

The world is going through a breakthrough in energy – the main input
of all industries in today’s world; and sustainability has become one of
the essential approaches in energy production and accessibility. More
than half of the world’s population lives in urban areas as of 2008, a
proportion predicted to increase even further in the following decades.
Increasing urbanisation brings along higher energy and electricity
consumption, while the atmospheric concentration of greenhouse
gasses, generated by the combustion of fossil fuels, has hit record
levels. Environmental scientists assert that business-as-usual would lead
to an irreversible position in terms of planetary boundaries concerning
climate change. Unless we want to lead the current situation into a
dead end, and considering the fact that existing methods and policies
of development do not meet the social requirements of the public
anymore, now is the time to gravitate towards alternatives.
The good news is that: Research indicates that a low-carbon future
is possible and we can even reach it in a cost-effective way. In fact,
low-carbon economy being a relatively new policy requirement,
rather than a political option today, make it essential for governments
to take concrete steps along this path. The analysis that we present
in our report, suggests that the common argument defending the
costliness of renewable energy, will be invalidated within the following
decade. We argue for the utilisation of the potential in the highest
scale possible in order to meet Turkey’s energy demand and for the
sake of low-carbon development, as we deem such potential in the
market. Owning great competitive power, especially in terms of natural
resources and geographical position, Turkey can readily reach its
electricity production goals in the medium and long-term with a strategy
positioning the renewable energy resources right in the centre. Thus, it
will be possible to overcome problems such as security of energy supply
and dependence on external resources for energy, which remain on the
high ranks of country’s agenda.

“

Countries decisively planning their actions for renewables, developing
and utilising suitable technologies and successfully steering regulations
and pricing policies will secure their positions at the forefront of the
industry and, in this regard, each of us is assigned with an important task.
Solar energy industry has a lot to offer in terms of access to energy and
energy generation, as an essential factor in sustainable development.
That is to say, solar energy industry is at the very beginning of its
phenomenal journey.
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Cost reduction in solar electricity generation began
way before than expected. Nowadays, electricity
generation with photovoltaic systems maintains a costcompetitive position in certain countries. Consequently,
it is expected that the number of such countries will
significantly increase by 2020. As Zorlu Energy,
we believe that our country needs to take part in
renewable energy transformation parallel to global
developments and rapidly declining costs, and seize
opportunities throughout the transition to a low-carbon
and self-sustained economy. Clean and sustainable
energy technologies will be the key component of
the developing Turkish economy. Moreover, Turkey’s
international policies will benefit from the developing
energy independency empowered by renewable
resources. This makes it ever more important for the
corporate world to be included in this development.
Considering the rapidly changing climate conditions
and economic approaches, in order to speed up
the transition process to a low-carbon economy,
the corporate world needs to take a leading role in
designing and implementing genuine solutions and
enable collaborations to expedite this process.

In this direction, the findings2 in this report rely on the
studies conducted by more than 65 technical experts in
different geographies and technologies worldwide for
“Bloomberg New Energy Finance” (BNEF), one of the
leading research institutions in the World. Published
thanks to the substantial contributions of S360 and
Economic Policy Research Foundation of Turkey
(TEPAV), our report aims to offer an insight into Turkey’s
future in solar energy and make fruitful contributions to
the discussions under this topic.
Sinan Ak
General Manager, Zorlu Energy

In this context, we believe that not only power
generation, but also manufacturing of solar technologies
and extensive R&D are crucial in the solar market. As
Zorlu Energy, we intend to operate in all these fields.
We address the sector in an integrated manner,
monitoring the entire global market and considering
critical topics such as storing of energy. As part of
renewable energy-based sustainable development, we
take it as a responsibility to support Turkey’s leap into
the solar energy industry. This, in return, will enable us
in sustaining our competitive power whilst contributing
to the combat against climate change, as we aim to
be an essential part of the private sector within this
process.

2

Said findings take part in the second chapter of this report, “The Current State and Future of Solar Energy (PV) Market in the World and in Turkey.”
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EXECUTIVE SUMMARY
Only ten years ago, renewable energy technologies used to address a rather sophisticated field, embodied
around the objective of mitigation of conventional fuels so as to combat climate change and create environmentally
conscious energy generation. Nowadays, renewable energy technologies are considered to be among the
most applicable and fundamental solutions in order to provide environmental and economic sustainability and
compensate for the global energy demand.
Since the last decade, unlike other renewable energy resources, solar energy is no longer a niche market and is
developing to become one of the main resources in electricity production. By the end of 2014, the photovoltaic
power capacity reached 177 GW worldwide. By 2015, the projections indicate 55 GW of capacity addition,
and by 2020, total installed capacity is expected to reach 500 GW. In this context, this report aims to reveal
the current outlook of solar energy in the world and in Turkey to offer an insight into Turkey’s future in the field,
and contribute to the discussions under this topic in line with global developments, as solar energy is defined
as the prominent energy resource of the future.
Some of the outstanding findings of the unique analyses conducted by Bloomberg New Energy Finance (BNEF),
within the context of this report, are as follows:
By 2020, the global capacity of electricity generation from renewable energy resources is expected to
reach around 700 GW and make up 26% of the total estimated global capacity increase. Electricity
generation from renewables is also expected to exceed the total current electricity consumption of China,
India and Brazil by 2020. Solar energy will boom worldwide by 2040, accounting for 35% of capacity
additions and 30% of global energy investments.
Currently, utility-scale PV is more costly when compared to other utility-scale technologies. However,
improvements in power generation result in a consistent cost reduction in PV production industry. In the long
run, PV equipment costs are expected to continue to decrease due to continuous technology improvement
and incremental production innovation. In this context, the projections indicate that the lifetime cost of an
average solar energy (PV) plant will decrease by around 46% between 2015 and 2040.
It is possible to assert that Turkey has the largest potential for solar power in Europe. Turkey has the technical
potential to generate almost 190 TWh/year of solar electricity, which is 29% more than the second-placed
Spain, and enough to meet almost 75% of Turkey’s current electricity demand. This potential suggests that
75% of Turkey’s current electricity demand can be met with solar electricity. The developments in the PV
markets in several European Union (EU) countries, mainly Italy, Greece and Spain, suggest that if and when
favourable conditions for solar energy installations are met, Turkey would be taking off in the market. To
get there, initially the market needs to become livelier with potential installations of over 1 GW annually.

12

By the end of 2014, Turkey had 93 MW of PV power generation capacity installed. This figure represents a
sharp increase over the 15 MW of installed capacity just a year earlier. Nonetheless, the nation’s uptake of
solar remains far behind various comparable countries. Even among nations with similar irradiance, such as
Greece, Romania and Bulgaria, in its close neighbourhood, Turkey lags behind. When compared to other
rapidly growing medium-sized economies such as South Korea, South Africa and Mexico, even if the gap
in installed PV capacity is narrowing down, Turkey still features only at the bottom of the list.
Utility-scale PV facilities require a special license to generate electricity. The allocation process for the first
set of 600 MW of capacity for these licenses has been slow and costly. These additional costs leave the
expected returns from utility-scale PV plants meagre and put into question how many of the proposed plants
will actually be built in the immediate future.
Rooftop solar systems, the typical application for projects smaller than 50 kW, follow a completely different
economic structure from utility-scale PV. This is due to the fact that they compete directly with retail electricity
prices, rather than with other power generation technologies. Rooftop solar projects under 50 kW are rarely
seen in Turkey at the moment, as potential developers have been put off by reportedly as many as 35 to
50 different permits that need to be obtained. However, financial returns of rooftop projects, implemented
in accordance with the current legal framework, will stay far lower than, for instance, in Germany, where
utility-scale PV generation costs more than twice as much as in Turkey. On the other hand, it is expected
that PV cost reductions will make rooftop solar systems more attractive by 2020. Still, the relatively limited
availability of residential rooftop space is likely to keep a lid on the progress of rooftop solar systems in
Turkey.
From the middle of the next decade, solar is likely to be competitive with other generation technologies, in
particular coal and gas. Turkey’s total installed solar capacity is expected to rise to more than 17 GW by
2030. As such, it will make up almost a third of capacity additions in Turkey’s power sector over 2021-30,
with the remainder being mainly coal and nuclear. For 2040, we project solar capacity to rise further to
more than 40 GW, to represent just less than 30% of the total installed capacity.
BNEF’s modelling suggests that Turkey will invest 3.6 billion USD in the licensed and unlicensed solar
energy markets before 2020 and 7.4 billion USD between the years of 2021-30 (in real terms). In the next
few years, developers are likely to rely on concessional finance from development banks to a significant
extent.
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It should be emphasised, however, that if the solar energy sector were left by its own under the current
conditions, it would contribute to no more than 5% of Turkey’s electricity needs by 2030. The most substantive
reason behind this prediction is solar’s lower capacity factors when compared with coal and hydropower.
Nevertheless, the share of renewables in Turkey’s power generation is expected to increase from 30% today
to around 35% by 2040.
The world is going through an evolution wherein the sustainability theme is weighing more heavily on
international agreements and global problems requiring immediate action, such as climate change, are directly
influencing the policy-making processes. In structuring their national policies, countries, while taking account
of these international agreement frameworks, also focus on measures that would boost economic development
and diminish/eliminate vulnerabilities. Hence, policy design necessitates a multi-dimensional approach. In this
context, energy policies cannot be contemplated without climate change or industrial policies.
The cost-free energy input for PV applications puts them at a position to generate a considerably larger positive
impact than the negative one caused by current account deficit increase caused by the technology import.
Besides, alongside the growth in the PV market, additional market fields would grow as well. Technology
import would decrease as a result of technology transfer and increasing demand over time, paving the way
for its replacement with local technology. It is possible to assert that along with the increasing investments in
PV technologies, local supply chains will experience a fast growth as well. Such growth is very significant for
middle-income countries like Turkey that aim to exceed their per capita income to above 10,000 USD. Turkey’s
economy needs to develop high technology production infrastructures and increase the share of production in
export in order to rank among high-income countries.
Regulations that neglect PV’s potential in Turkey, and its contribution to the environment and sustainability
hinder market development. In this regard, the most important incentive concerning utility-scale solar power
generation with over 1 MW installed capacity would be normalising the high costs spawned by the quoted
licensing procedure. This would lead to the introduction of higher installed capacity investments to the market
and enable technology developers, investors and so consumers to benefit from economies of scale. It is possible
to achieve normalisation through a period of transition during which market entry and exit procedures would
be moderated by publicly determined efficiency standards, paving the way to modifications in service quality.
Studies indicate that among the most important factors shaping investment decisions in renewable energy is the
predictability of public policy. Even though Turkey’s national economic strategies are declared to set certain
solar energy targets within the scope of its 2023 goals and transformation programmes, thus far steps to reach
these targets have not been defined concretely. This, in return, leads to uncertainty in PV markets. Publicly
defined concrete actions for the short-, medium- and long-terms would instil trust in developers and help boost
the market as a result. In addition, addressing the investment ecosystem for renewables according to each
particular energy resource, and through segments with different dynamics within these resources, is the most
essential policy factor that would enable the efficient realisation of the desired transformation concerning the
development of energy policies and high-technology industrial infrastructure.
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INTRODUCTION
Only ten years ago, renewable energy technologies used to address a more sophisticated field, embodied around
the objective of mitigation of conventional fuels so as to combat climate change and create environmentally
conscious energy generation. Nowadays, renewable energy technologies continue growing through creating
more employment, reducing energy imports, promoting technology growth, improving public health, diversifying
sources of income as well as cutting down on the negative impact of human activities on the environment. In
other words, while ten years ago increasing the renewable energy share in electricity generation was regarded
a radical transition throughout the market, today it is considered to be the most applicable and fundamental
solution in order to provide environmental sustainability and compensate for the global energy demand.
According to the International Energy Agency (IEA)’s “World Energy Outlook 2015”, from 2015 to 2040,
investments in renewable energy will account for 60% of the total investments in the energy sector, reaching to
approximately 7 trillion USD.3 In the same period, incentives for renewable energy will hit 172 billion USD with
a 60 billion USD increase. During this term, capacity addition will reach 3,600 GW for renewables, which will
account for one sixth of the energy resources utilised for heating and 8% of the fuels utilised for transportation.4
Unlike other renewable energy resources, photovoltaic (PV) sector,5 is no longer a niche market and is developing
to become one of the main resources in electricity production. By the end of 2014, the PV capacity reached
177 GW worldwide.6,7 By 2015, the projections indicate 55 GW of capacity addition and by 2020, total
installed capacity is expected to reach 500 GW.8 According to some sources.9 solar energy has the potential
to become the biggest electricity generator by 2050.10 In this context, the analysis conducted by Bloomberg
New Energy Finance (BNEF) and included within the second chapter of this report (henceforth referred to
as “analysis”), asserts that from mid-2020s onward, solar energy will be in a competitive position vis-à-vis
conventional resources, primarily coal and gas.11

3

International Energy Agency (IEA), World Energy Outlook 2015.
IEA, World Energy Outlook 2015.
5
Photovoltaic (PV) is a technology converting solar beams to electricty directly. The most important component of this system is the PV solar
panels, which are developed fort his process.
6
Renewable Energy Policy Network (REN21), Renewables 2015 Global Status Report, p.21
7
This value covers 1% of global electricity generation.
8
IEA, Renewable Energy Market Analysis and Forecasts to 2020, Medium-Term Market Report, 2014, s.7.
9
EIA, Press Release, 2014. “How Solar Energy Could be the Largest Source of Electricity by Mid Century?”.
10
16% is expected to come from PV, and 11% from concentrated solar power (CSP). Reaching these values means having a PV capacity of
4,600 GW, and more than half of this is expected to originate from China and India.
11
Parallel to these developments, research on solar energy markets has gained speed, resulting in the subject being increasingly addressed
in the energy market literature. Details from major studies conducted by the leading institutions on solar energy are covered in Appendix-2,
entitled “Solar Energy in Literature”
4
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In previous years, the high cost of solar energy was considered to be the biggest obstacle against its growth
and proliferation. However, recent developments in solar technologies and significant investments carried on
by certain countries have enabled cost reductions in solar electricity generation and an increased interest in the
sector. Moreover, cost reductions, particularly in solar panels and solar system parts, mean that developers can
obtain a positive return in a much shorter time.
Parallel to the developments in solar energy technologies around the world, solar energy operations have
started to take off in Turkey as well. Even though the installed solar capacity in Turkey is around 100 MW
today, infrastructure works have gained momentum and will lead to an increase in the share of solar energy in
electricity generation. The analysis shows that the total installed solar capacity will exceed 17 GW by 2030
and 40 GW by 2040 and account for 30% of the total installed capacity.
All in all, both Turkey and the world have experienced many significant changes in solar energy markets
over the last decade. However, it is of vital importance to strengthen legal frameworks in order to carry the
momentum forward and take firm steps to reach a low-carbon future. In this context, governments need to fulfil
their subsequent roles as well. This report aims to reveal the current outlook of solar energy in the world and in
Turkey and offer an insight into Turkey’s future in the field that is defined as the resource of the future.
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OUTLOOK IN
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RENEWABLE ENERGY
OUTLOOK IN THE WORLD
AND IN TURKEY
This chapter aims to sketch an outlook of the renewable energy market in Turkey and in the world. The following
chapters then delve into the current state of solar energy market in Turkey, analytic findings specific to solar
energy, and policy recommendations.

I. World Renewable Energy Outlook
i. Primary Energy Consumption in the World12
Global primary energy consumption grew by 0,95%, increasing from 12,730.4 Mtoe13 in 2013 to
12,928.4 Mtoe in 2014. This is the slowest rate of growth in global primary energy consumption
since 1998, except for immediately after the financial crisis. In the same period, except for North
America and Africa, primary energy consumption decelerated worldwide, and growth of global
energy consumption slowed down for every fuel other than nuclear power, remaining significantly
below the 10-year average.14
Figure 1: Global Primary Energy Consumption (1989-2014) (Mtoe)15

Oil had the largest share of the global primary energy consumption in 2014, as it did in 2013. Oil’s
share in 2013 remained the same in 2014, with 32.6% of the global energy consumption.

12

13
14
15

18

Primary energy can be defined as the state of energy in nature, without being subject to the effect of any process. It is the energy contained
in raw fuels that are utilised as input in the system. Primary energy that is measured in tonne equivalent consists of both renewable and
non-renewable energy types.
Tonnes of Oil Equivalent: Energy unit representing all energy resources in one unit.
British Petroleum (BP), Statistical Review of World Energy, 2015, p.42.
BP, Statistical Review of World Energy, 2015, p.42.

Considering the long-term trend of global energy consumption, we can say that even though oil still remains
to be the world’s leading fuel, it has been losing its market share due to the increase in natural gas and coal
consumption. Hydropower and other renewable energy resources16 kept up with the trend of increase and
accounted for 6.8% and 2.45% of global primary energy consumption in 2014 respectively, an all-time high
for both (see Table 1).17
Table 1: Global Primary Energy Consumption by Resource, 2013, 2014 values and rates of change18,19
Oil

2013 (Mtoe)
2013 (%)
2014 (Mtoe)

Gas

4,179.1 3,052.8
32.63%

23.84%

Coal

Nuclear

Hydro

Other
Renewables

Total

3,867

563.7

861.6

283

12,807.2

30.19%

4.40%

6.73%

2.21%

574

879

316.9

4,211.1 3,065.5 3,881.8

2014 (%)

32.57%

23.71%

30.03%

4.44%

6.80%

2.45%

Change in total
amount 20132014 (%)

0.77%

0.42%

0.38%

1.83%

2.02%

11.98%

Change in total
share 2013-2014
(%)

-0.18%

-0.52%

-0.56%

0.87%

1.06%

10.93%

12,928.3

0.95%

ii. Global Final Energy Consumption20
In 2013, whereas fossil fuels accounted for 78.3% and nuclear for 2.6% of the global final
energy consumption, renewables21 comprised 19.1% (See Figure 2).22 47.1% of the global renewable
energy consumption resulted from “traditional” biomass, used mainly for cooking and heating in rural
areas. The remaining 52.9% of consumption came from “modern” renewables, which include wind,
solar and hydropower.23,24

16
17
18
19
20

21
22
23
24

Unless otherwise stated in the report, “other renewable resources” refer to technologies other than hydroelectric power and nuclear power,
which include solar, wind, geothermal power and biomass energy.
BP, Statistical Review of World Energy, 2015, p.42.
The percentages in the table are calculated based on the data from the BP Statistical Review of World Energy 2015 report.
The oil consumption data in the table are given as million tonnes, whereas data from other sources refer as million tonnes of oil equivalent (TOE).
Final Energy Consumption refers to the consumption of primary energy as transformed into electricity or to the direct use of primary energy.
For example, gas can be directly used for heating purposes in households, as well as be transformed into electricity in a cycle plant. Final
energy consumption consists of all types of energy supplied to the final consumer. It is calculated as the sum of consumed energy in all
sectors and evaluated as part of industry, transport, households, service sector and agriculture sectors.
Hydropower is included in the calculation.
REN21, Renewables 2015 Global Status Report, p.27.
REN21, Renewables 2015 Global Status Report, p.27.
2013 is the most recent year for which Final Energy Consumption data are available.
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Figure 2: Share of Renewable Energy in Global Final Energy Consumption, 201325,26

Total Energy
Consumption (100%)

Fossil fuels
78.3%

Renewables
(19.1%)

Nuclear
2.6%
Renewables
19.1%

Traditional
renewables
9.0%

Modern
renewables
10.1%

Modern Renewables
(10.1%)

Hydropower
3.9%

Wind/solar
geothermal power
1.3%
Biofuels
0.8%

Biomass/solar heat
4.1%

iii. World Electricity Generation Outlook and Share of Renewables27
Electricity generation accounted for the highest increase in renewable energy consumption in 2014. Within
this year, global installed capacity for renewables grew by 8.5% compared to the preceding year and
reached 1,712 GW.28
The global electricity produced in 2012 was 22,628 TWh and 21.2% of it was supplied by
renewable sources. The following year, electricity generation increased by 3.1% and reached 23,332 TWh.
In 2013, the share of renewables for electricity generation in the world
was 22%. This share is expected to rise to 43% by 2040.29,30 Moreover, the 5,105 TWh of
global electricity generation at present is expected to reach 13,400 TWh by 2040.31

25
26

27

28
29
30
31
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REN21, Renewables 2015 Global Status Report, p.27.
Whereas traditional renewable energy consumption provides for 9% of the global final energy consumption, whereas modern renewable
energy consumption accounts for 10.1%. It is possible to report that while modern renewable energy consumption is sharply increasing,
traditional biomass consumption is declining.
“Electricity generation capacity” is defined as the maximum electric output that an electricity generator can produce under specific
conditions, while “electricity generation” is defined as the amount of electric energy that an electricity generator produces over a specific
period of time. (U.S. Energy Information Agency, EIA).
IEA, Key World Statistics, 2015
International Energy Agency (IEA), World Energy Outlook 2015.
Renewables are expected to surpass the coal, which holds 30% of power generation, by 2040 (IEA, 2015).
International Energy Agency (IEA), World Energy Outlook 2015.

Figure 3: Global Electricity Generation by Energy Share, 201432

Total Energy Resources
(100%)
Oil,
5.0%
Gas;
22.0%

Other (23.0%)
Geothermal
Power, Sun PV,
CSP 0.4% 0.9%

Nuclear
11.0%

Biofuels,
1.8%
Wind Power,
3.1%

Other
23.0%

Hydropower
16.8%

Coal,
39.0%

“

In 2014, renewables accounted for 27.7% of the global electricity generation capacity, supplying 23% of the
total global electricity for the same year (See Figure 3). Renewables comprised about 58.5% of net
additions to the global electricity capacity in 2014. That same year wind and solar (PV) power had a
record capacity growth globally, making up 90% of the non-hydro installed capacity additions together.33

In 2012, solar (PV)
energy generation
capacity surpassed
the 100 GW
milestone for the
first time ever, and
by end of 2014,
the total capacity
reached 177 GW.

In 2012, solar (PV) energy generation capacity surpassed the
100 GW milestone for the first time, and by the end of 2014,
the total PV capacity reached 177 GW (See Table 2). Clearly,
PV generation capacity has seen a significant increase in the
last decade. Especially in 2014, the global solar energy sector
observed a record high growth. The new capacity additions of
40 GW in 2014 exceeded the capacity additions of 38.4 GW
in 2013 and marked a new record.

“

32
33

World Bank (WB), World Development Indicators 2014 & REN21 Renewables 2015 Global Status Report.
REN21, Renewables 2015 Global Status Report.
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Table 2: Global Renewable Power Generation Capacity by Renewable Energy Resource (2004-2014) (GW)34,35
Electric Power
Capacity
(GW)

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

Solar (PV)

2.6

3.1

4.6

7.6

13.5

21

40

71

100

139

177

Solar (CSP)

0.4

0.4

0.4

0.4

0.5

0.7

1.1

1.6

2.5

3.4

4.4

Wind Power

48

59

74

94

121

159

198

238

283

318

370

Biomass

39

41

43

45

46

51

70

74

78

88

93

Geothermal
Power

8.9

9.8

10

10.4

10.7

11

11.2

11.4

11.7

12

12.8

Hydropower

715

-

-

920

950

980

935

960

990

1000

1,055

Figure 4 includes the global power generation capacity trends based on renewable energy resources
between 2004 and 2014, in line with the data in Table 2.
Figure 4: Global Renewable Power Generation Capacity by Renewable Energy Resource (2004-2014) (GW)36

The European Union (EU), China and the United States of America (USA) represent more than half of the
global renewable electricity generation capacity in 2014 by a share of 58.29% (See Table 3). In the same
year, solar energy made up 0.3% of the global electricity generation capacity, and the EU-28 accounted
for almost half of the global solar generation capacity with 49%.37

34
35

36
37
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REN21, Renewables 2015 Global Status Report, p.37.
The table including data from the last decade shows that hydropower has more installed power than any other renewable resource on a
global level from 2004 through to 2014. Total non-hydropower renewable generation capacity has grown from 98.9 GW in 2004 		
to 657 GW in 2014. In the same period, wind power has grown from 48 GW in 2004 to reach 370 GW in 2014. Solar (PV) energy
capacity has reached 177 GW from 2.6 GW, increasing 68-fold in the same decade.
REN21, Renewables 2015 Global Status Report, p.37.
Germany accounts for 21.5% of global total, whereas China has a share of 15.8% and USA, 10.2%. Turkey’s share in global total is
approximately 0.02%.

Table 3: Renewable Power Generation Capacity in the World and in Selected Countries, 2014 (GW)38
Resource

World

EU-28

China

USA

Germany

India

Turkey39

Wind

370

129

115

66

39

22

3.6

34.9%

31.1%

17.8%

10.5%

5.9%

0.97%

36

10

16

9

5

0.3

38.7%

10.8%

17.3%

9.5%

5.4%

0.32%

87

28

18

38

3

0.04

49.2%

15.8%

10.2%

21.5%

1.8%

0.02%

2.3

0

1.6

0

0.2

0

52.3%

0.0%

36.4%

0.0%

4.5%

0.0%

1.0

0

3.5

0

0

0.4

7.8%

0.0%

27.3%

0.0%

0.0%

3.13%

0.2

0

0

0

0

0

40.0%

0.0%

0.0%

0.0%

0.0%

0.0%

124

280

79

6

45

23.6

11.8%

26.5%

7.5%

0.5%

4.3%

2.24%

380

433

185

92

76

28

22.2%

25.3%

10.8%

5.4%

4.4%

1.6%

Wind – Ratio of
country to total
Biomass

93

Biomass – Ratio of
country to total
Solar (PV)

177

Solar (PV) – Ratio of
country to total
Solar (CSP)

4.4

Solar (CSP) – Ratio
of country to total
Geothermal

12.8

Geothermal – Ratio
of country to total
Ocean

0.5

Ocean – Ratio of
country to total
Hydropower

1,055

Hydropower – Ratio
of country to total
Total

1,712

Ratio of country to
total

38
39

REN21, Renewables 2015 Global Status, p.37.
TEİAŞ, 2014.
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iv. Employment in Renewable Energy Technologies and the Effect of Solar
Energy on Employment
While renewable energy technologies continue to create new market advantages, they also bring about
new and green job opportunities on a global scale. According to the “Green Jobs”40 report of the International
Labour Organization (ILO) from 2008, renewable electricity generation, particularly solar electricity
generation, creates more job opportunities compared to fossil fuel based technologies. Table 4 illustrates
that PV sector creates between 6.96 and 11.01 jobs per MW, followed by wind with
0.70 and 2.78 jobs. Coal and natural gas, on the other hand, trail behind with 1.01 and 0.95 jobs per MW
respectively.

Table 4: Employment per MW by Resource (Employment created per MW throughout the lifetime of a facility)41
Production, construction,
installation

Maintenance,
repair

Total

Solar (PV)

5.76-6.21

1.20-4.80

6.96-11.01

Wind

0.43-2.51

0.27

0.70-2.78

Biomass

0.40

0.38-2.44

0.78-2.84

Coal

0.27

0.74

1.01

Gas

0.25

0.70

0.95

MW

According to IRENA’s “Renewable Energy and Jobs” report from 2015, renewable energy employed
3 million people, directly or indirectly, in 2004. By the beginning of 2014, this number reached 6.5 million
and following an 18% annual growth rate, hit 7.7 million by the end of the same year.42,43,44,45
As can be seen in Table 5, as of 2014, China, Brazil, India, Germany, Japan, France and Bangladesh
account for the largest share in renewable energy employment respectively, employing a total of 7.7 million
people directly or indirectly. By the end of 2014, employment from solar (PV) energy reached, directly or
indirectly, 2.5 million jobs and remained ahead of all other renewable energy technologies.46 The main
reason for this can be attributed to the cost reductions and the corresponding increase in solar panel
productions globally. As the increase in production is mainly concentrated in Asian countries, solar panel
installations are driving a significant growth in employment especially in China and Japan.47,48
40
41
42
43
44

45
46
47
48
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UNEP/ILO/IOE/ITUC, 2008. Green Jobs: Towards Decent Work in a Sustainable Low Carbon Work, s.102.
UNEP/ILO/IOE/ITUC, 2008. Green Jobs: Towards Decent Work in a Sustainable Low Carbon Work, s.102.
International Renewable Energy Agency (IRENA), 2015. Renewable Energy and Jobs, Annual Review 2015, s.3.
These values do not include large scale hydroelectric plants.
“Direct employment” refers to employment that is generated by R&D and manufacturing processes of renewable energy technologies, 		
installation of renewable energy facilities, operation, maintenance and repair of facilities. “Indirect employment” refers to employment 		
generated in industries that supply and support the renewable energy value chain (e.g. steel and plastic production, financial services, etc.).
It is important to specify that, even though employment from renewable energies is increasing globally, currently, this increase is concentrated
in only certain countries. China, USA, Brazil, India and the EU, with Germany leading, are amongst those countries.
IRENA 2015. Renewable Energy and Jobs, Annual Review 2015, p.16.
IRENA 2015. Renewable Energy and Jobs, Annual Review 2015, sp16.
On the other hand, solar (PV) employment continues to increase in China and Japan, while declining in the European Union.

Table 5: Employment in Renewable Energy by Resource and by Region (2014) (Thousands)49
World

China

Brazil

USA

India

Japan

Bangladesh

European Union (EU)
Germany France

Rest of
EU

Biomass

822

241

-

152

58

-

-

52

53

Liquid Biofuels

1,788

71

845

282

35

3

-

26

30

42

9

49

3

14

236

Biogas

381

209

-

-

85

Geothermal
Power

154

-

-

35

-

2

-

17

33

54

Small Hydropower

209

126

12

8

12

-

5

13

4

24

Photovoltaic
Solar

2,495

1,641

-

174

125

210

115

56

26

82

Concentrated
Solar Power

22

-

-

-

-

-

1

-

14

(CSP)

764

600

41

75

-

-

11

7

19

Solar Heating/
Cooling

1,027

502

36

73

48

3

138

20

162

Wind Power

7,662

3,390

934

724

438

218

363

176

647

(sum of all solar
technologies)

0,1
129

TOTAL

In line with the data indicated in Table 5, the total number of jobs generated based on renewable energy
resources as of 2014 is presented in Figure 5. Figure 6 shows the share of generated employment within
global renewable employment by technology.
Figure 5: Total Employment by Renewable Energy Resource, 201450

Job (Thousands)

49
50

IRENA 2015. Renewable Energy and Jobs, Annual Review 2015, p.16.
IRENA, 2015. Renewable Energy and Jobs, Annual Review 2015, p.4.
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Figure 6: Employment in Renewable Energy by Resource, 201451

Solar Heating/
Cooling 8%
CSP 1%

Wind
Power
13%

Biomass
12%
Biofuel
22%

Sun
35%
Biogas 4%
Geothermal Power 3%
Small HPP 2%

II. Renewable Energy Outlook in Turkey
i. Primary Energy Consumption in Turkey
Turkey is amongst the OECD countries to have experienced a rapid hike in energy demand
over the past decade. Between 2002 and 2012, the primary energy consumption in Turkey
grew by 57%, reaching 120 Mtoe.52 Whereas 31 Mtoe of this demand were supplied by domestic production,
the rest was acquired from external resources. This translates into approximately 75% dependence
on external resources in terms of energy.53 Consequently, ensuring energy security and
sustainable energy supply alongside boosting the demand for renewable energy are
among the most prominent policy requirements in Turkey.54,55
As of 2012, gas has been the leading fuel in primary energy consumption in Turkey, followed by coal
with 31% share and oil with 26% share. Renewable energy, including geothermal, hydropower, solar,
wind and biofuels, accounted for 7% of the total primary energy consumption (See Figure 7).56

51
52
53
54
55

56
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IRENA, 2015. Renewable Energy and Jobs, Annual Review 2015, p.4.
Ministry of Energy and Natural Resources (MENR), 2015 Budget Presentation, p.13.
MENR, General Directorate of Energy Affairs Bulletin, January- February, p.11.
TMMOB, Union of Chambers of Architects and Mechanical Engineers, Energy Outlook in Turkey, February 2015, p.2.
Turkey’s energy imports have declined to 55.9 billion USD in 2013 from 60 billion USD in 2012. This decline continued with a further
reduction of 18% in energy raw materials and reached 54.9 billion USD in 2014. Although the Medium-Term Program projected an
annual average of 60 billion USD in energy import costs for 2015-2017, the recent price fall in oil may result in a lower import expense
load. Despite the reduction in import costs, Turkey is regarded as one of the few countries with the highest dependence on external
resources for energy due to exporting almost three quarters of its national energy consumption. (TMMOB Report).
ETKB, 2015 Budget Presentation

Figure 7: Distribution of Primary Energy Consumption in Turkey by Resource (%) (2002-2023)57

According to the National Renewable Energy Action Plan for Turkey, published by the Ministry of Energy
and Natural Resources, vis-à-vis the EU countries with the exception of Poland, Turkey has the highest
energy intensity58 with 0.27 TOE per 1,000 USD of GDP. Besides, energy consumption in Turkey is
strongly related to GDP growth: for every 1% increment in GDP there is a 3.4% growth in primary energy
consumption.59,60

Billion Mtoe

Figure 8: Primary Energy Consumption and GDP in Turkey (Historical Data and Forecast)61

		
According to the projections made by the Ministry of Energy and Natural Resources, Turkey’s primary
energy consumption will grow by 90%, reaching 218 Mtoe, between 2012 and 2023. Based on the
same projection, while the share of coal is expected to increase to 37%, the share of gas is expected
to drop to 23% of the total consumption, leading to a three-point decrease for fossil fuels down to 86%.
These estimates foresee that contrary to the global trend renewable energy will not be surpassing 10% of
the total energy consumption in Turkey.

57
58
59
60
61

ETKB, 2015 Budget Presentation
Energy intensity represents the amount of primary energy consumption per GDP (gross domestic product).
MENR, National Renewable Action Plan for Turkey, 2014.
MENR, National Renewable Action Plan for Turkey, 2014.
MENR, National Renewable Action Plan for Turkey, 2014.

27

ii. Total Installed Power Capacity of Turkey
Total installed power capacity in Turkey has increased from 27,200 MW in 2000 to reach 69,681 MW
in January 2015 (See Table 6). The electricity sector in Turkey heavily relies on gas and hydroelectric
power which together provided for 68% of the total electricity generation in 2013. Due to the gradual
capacity additions within the past decade, coal and lignite comprised about a quarter of the generation
capacity in 2013. The only significant renewable component besides hydroelectric power within Turkey’s
energy generation portfolio during this term has been wind power. As of 2014, the installed capacity of
wind power in Turkey has been 4 GW.
Table 6: Distribution of Total Installed Capacity in Turkey (2015)62
Resource

Installed Capacity (MW)

Thermal Power

41,545

Hydroelectric Power (HPP)

23,739

Wind Power

3,658

Geothermal, Waste, Waste
Heat

695,58

Solar Energy

44,83

Total

69,681

Figure 9: Distribution of Total Installed Capacity in Turkey (2015)63

Geothermal,
Waste, Waste
Heat 1.00%
Wind
Power 5.25%

Solar Energy
0.06%

Thermal Power
59.62%
Hydroelectric
Power (HPP)
34.07%

62
63
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Turkish Electricity Transmission Company, 2015.
Turkish Electricity Transmission Company, 2015.

Figure 10: Total Installed Electricity Generation Capacity in Turkey by 2014 year-end (MW)64

iii.		 Electricity Generation in Turkey
Electricity generation grew from approximately 125,000 GWh in 2000 to 150 billion kWh in 2004, and
then, following a 1.7 fold increase, to 255.5 billion kWh by 2014.65
Figure 11: Electricity Generation in Turkey (1970-2015) (TWh)66

By the end of 2014, thermal power accounted for 79.6% of the total electricity generation, while
hydropower and other renewables represented 16.1% and 4.2% respectively.67

64
65
66
67

MENR, Strategy Development Directorate, “Outlook of Energy and Natural Resources in the World and Turkey” report, 2015.
MENR, Strategy Development Directorate, “Outlook of Energy and Natural Resources in the World and Turkey” report, 2015.
TEİAŞ, 2015.
Electricity generation powered by thermal power increased from 104,464 GWh in 2004 to 199,404 GWh in 2014. Meanwhile,
geothermal and wind power-based electricity generation grew 70 fold, increasing from 151 GWh to 10,635 GWh during the same
term. (MENR, “Outlook of Energy and Natural Resources in the World and Turkey” report, 2015).
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Table 7: Electricity Generation in Turkey by Resource (GWh) (2004-2015)68
Year

Thermal

Hydropower

Geothermal+Wind

Total

2004

104,464

46,084

151

150,699

69.3%

30.6%

0.1%

122,242

39,561

153

75.5%

24.4%

0.1%

131,835

44,244

221

74.8%

25.1%

0.1%

155,196

35,851

511

81.0%

18.7%

0.3%

164,139

33,270

1,009

82.7%

16.8%

0.5%

156,923

35,958

1,931

80.6%

18.5%

1.0%

155,828

51,796

3,585

73.8%

24.5%

1.7%

171,638

52,339

5,418

74.8%

22.8%

2.4%

174,872

57,865

6,760

73.0%

24.2%

2.8%

171,812

59,420

8,921

71.5%

24.7%

3.7%

199,404

40,396

10,635

Distribution (%)

79.6%

16.1%

4.2%

2015, End of
June

82,635

35,410

6,885

Distribution (%)
2005
Distribution (%)
2006
Distribution (%)
2007
Distribution (%)
2008
Distribution (%)
2009
Distribution (%)
2010
Distribution (%)
2011
Distribution (%)
2012
Distribution (%)
2013
Distribution (%)
2014
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Increase (%)

161,956

7.5%

176,300

8.9%

191,558

8.7%

198,418

3.6%

194,812

-1.8%

211,209

8.4%

229,395

8.6%

239,497

4.4%

240,153

0.3%

250,435

4.3%

142,929

MENR, Strategy Development Directorate, the Outlook of Energy and Natural Resources in the World and Turkey, 2015.
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MARKET IN THE WORLD AND IN TURKEY69
I. PV Market and its Future in the World
By 2020, renewable energy capacity is predicted to increase by 700 GW to represent 26% of the
global capacity additions for electricity generation.70 Electricity generation from renewables is expected
to exceed the combined current electricity demand of China, India and Brazil again by 2020. On
a global scale, renewables will command around 60% of the 9,786 GW capacity additions and 65%
of the 12.2 trillion USD of energy investments by 2040.
Solar energy is expected to boom worldwide by 2040, accounting
for 35% of capacity additions and 30% of global energy investments, split
evenly between small- and utility-scale71 installations. Figure 12 depicts the annual capacity
additions by technology between 2015 and 2040.
Figure 12: Annual Electricity Generation Capacity Increase by Resource, 2015-2040 (GW)72,73

Global electricity generation capacity estimates point out that solar energy will account for 26% of the
total power capacity by 2040. This change represents a capacity addition of 24% between 2012 and
2040. Figure 13 presents the 2012 global power generation capacity by resource and 2040 estimates.

69
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Findings in this chapter rely on the specific analysis conducted by Bloomberg New Energy Finance (BNEF) as part of this study.
International Energy Agency (IEA), 2015. The Medium-Term Renewable Energy Market Report 2015.
Utility-scale
Bloomberg New Energy Finance
Flexible capacity includes power storage, demand supply and other potential resources.

Figure 13: Global Electricity Generation Capacity by Resource, 2012, 204074
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26.0%
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Asia Pacific is expected to be the major driver of growth in the global mix, adding more capacity
than the rest of the world combined between 2015 and 2040. Figure 14 portrays gross capacity
additions in electricity generation by region and by resource.
Thanks mainly to China and India; Asia Pacific countries will install 55% of the solar additions, as well
as contribute to 63% of the wind and two-thirds of the nuclear power investments globally. Until 2040,
89% of the new energy instalments will be for renewables. Middle East and Africa will see more
capacity additions for renewables than for gas and oil. The 1.1 TW worth of capacity additions
throughout the rest of the world –including Russia, Central Asia and non-EU Europe- however will
primarily come from coal, gas and oil.

Figure 14: Gross Capacity Additions by Region and by Technology, 2015-2040 (GW)75,76
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Bloomberg New Energy Finance
Bloomberg New Energy Finance
Figure excludes other and flexible capacity.
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Today, utility-scale PV is generally more expensive than other utility-scale technologies. Brazil has
currently the lowest levelised cost of electricity globally, ranging between 83 USD and 145 USD/
MWh, due to high capacity factors and the extremely competitive financing environment. Australia
follows closely with a levelised cost of electricity between 84 and 120 USD/MWh, with 74 USD/
MWh for gas and 95 USD/MWh for coal. Figure 15 depicts the equipment cost forecast per MW and
the levelised cost of energy for selected countries on a global scale by 2040.
Figure 15: Cost Reduction Rate for Utility-Scale PV77,78

SOLAR PV EQUIPMENT COST 2015-40 ($M/MW)
1.0
0.8
0.6
0.4
0.2
0.0

LEVELISED COST OF ENERGY FOR SELECTED COUNTRIES, 2015-40 ($M/MW)

We expect the solar PV equipment costs to continue to decrease following the long-run experience
curve. This is driven by both continuous technology improvement and incremental production innovation.
Increased deployment translates into lower technology risk79 – lowering the cost of finance – and
improved operational costs. Overall, the lifetime cost of an average solar PV plant is foreseen to come
down by around 46% between 2015 and 2040. By 2026 utility-scale solar power will continue to
expand and become broadly competitive in most places around the world. This may occur earlier
particularly at regions that are exposed to relatively more sunlight.
77
78
79
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Capacity factors assumed: Europe: 14%, Brazil: 17%, China: 16%, India: 21%
Technology investments not translating into reductions in costs.

The analysis suggests that the cost of producing PV modules will decline by just over 24% for every
doubling of global capacity. Taking these cost reductions into account, as well as other expected
improvements to debt terms and expected returns, we project that even unsupported solar will narrow
the cost gap with other power generation technologies substantially throughout the 2020-2030 period.
The levelised cost for 1 MWh of solar power is estimated to drop from 127-160 USD/MWh today to
around 94-115 USD/MWh by 2020, and to as little as 59-72 USD/MWh by 2030 (in real terms).

PV equipment
costs will
continue to
decrease
following
the long-run
experience
curve.
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Until 2011, most of the new PV build was in the EU, due to ambitious regulatory frameworks and
high support rates designed to help the bloc meet its carbon emission reduction goals. The unravelling
of these, including retroactive changes in several countries, slowed down the PV market in Europe
substantially, and annual capacity additions remained at a fraction of the 2011 peak. This isn’t
expected to change, as most European countries are well on track to meet their solar targets and do
not need more solar power.
The decline of the European solar industry however has not
stopped the global market from taking off. Just as Europe started
declining, developers in other parts of the world stepped up
their project build. While other developed countries like the
US and Japan took on some of this increase, about
half of the new build through 2017 is expected to
come online in China, India and other emerging
economies. Figure 16 represents the new PV build until 2014 by
region, and the PV build forecast by 2017.
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Figure 16: New PV Build by Year, Historical and Forecast (GW)80
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Solar power can grow very rapidly once favourable economic conditions are met, because it needs
a modular technology and even utility-scale projects tend to be relatively small compared to power
generation plants using other technologies. Many European governments have observed the speed
at which the local supply chain can deliver projects, when they designed their support mechanisms
aimed at hitting the EU’s 2020 targets.

Solar energy
sector can grow
very rapidly
once favourable
economic
conditions are
met.

“
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Italy, for instance, was able to build almost 8 GW of solar
projects only three years after the industry first breached the
100 MW/year target. The pace of growth in other countries
was even faster. Another example is Spain increasing its
installed capacity from 99 MW to 2.8 GW in two years.
Several other EU countries reached a build-up of around 1
GW/year shortly after the inception of national PV markets.
Figure 17 portrays the progress of solar installations of some
EU countries from 2005 through to 2014.

Figure 17: New Solar Build in Selected European Markets (MW)81
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This fast pace in
European markets
means that Turkey
could very well see a
rapid increase in solar
build.

This fast pace in European markets means that Turkey
could very well see a rapid increase in solar power build
once the market takes attraction. But in order to enable
this growth, the market needs to be prompted first with
solar build of potentially above 1 GW annually.
The sudden decline of the solar industry in some of the
markets that experienced a sharp uptake previously
also underlines the danger of rapid or even retroactive
changes to support/incentive mechanisms following
faster-than-expected growth.

II. The “Shining” PV Sector and its Future in Turkey
Turkey has been on the solar radar for a few years, with recent developments in the solar (PV) sector
igniting hopes of an imminent PV boom. Turkey receives 60% more sunlight than Germany and its
electricity demand has been increasing by approximately 10% every year.82 However, Turkey’s
electricity sector has left the nation’s abundant solar resources practically untapped to date.
Policy uncertainty, expensive licensing fees (adding up to 1 USD/W to capital expenditure for large
systems) and a complex, bureaucratic permitting system are among the main reasons that kept investors
away in the past. However, the possibility of building multiple sub-1MW systems and receiving the
feed-in tariff without paying licensing fees to the government may enable the market uptake solar
companies need. Furthermore, the fact that there is rising demand for this energy model may play a
role in sustaining the uptake beyond the current round of subsidies.

81
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By the end of 2014, Turkey had 93 MW of PV generation capacity installed. This figure
represents a sharp increase over the 15 MW of installed capacity just a year earlier.
Nonetheless, the country’s advances in solar remain far behind to that of
groups of other comparable countries. Figure 18 illustrates newly built solar installations in selected
markets in comparison with Turkey.
According to the figure, the UK, which has the least amount of installed solar capacity among European
nations with a population of 45 million, had set up 55 times as many PV panels as Turkey by the end
of 2014. Turkey lies behind even in comparison with the small EU nations in its close neighbourhood with
similar irradiance, such as Greece, Romania and Bulgaria. When compared to other rapidly growing
medium-sized economies such as South Korea, South Africa and Mexico, the gap in installed PV capacity
narrows, but Turkey still features only at the bottom of the list.
Figure 18: Newly Installed Solar Capacity in Selected Markets (MW, End of 2014)83,84
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Solar thermal energy is not included within the calculations.

Turkey is the country
to receive the most
sunlight across
Europe.

“
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i. Installed Power Capacity in Turkey
Turkey is the country to receive the most sunlight in
Europe. Figure 19 shows the horizontal irradiance and
installed utility-scale PV capacity in selected countries in
Europe.

Figure 19: Horizontal Irradiance and Installed Utility-Scale PV Capacity (MW)85

Turkey has the technical potential to generate almost 190 TWh/year of solar electricity,
which is 29% more than the second-placed Spain, and enough to meet almost 75%
of Turkey’s current electricity demand.86 This is because Turkey both expands over a larger
surface area and has a high number of sunny days. Figure 20 demonstrates the technical potential for solar
power by countries.
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Bloomberg New Energy Finance and Technical University of Vienna
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Figure 20: Technical Potential for Solar Power by Country (GWH/Year)87

Turkey’s natural resources for potential use in electricity generation are not limited to solar. The country’s
estimated technical potential specifically in wind power far exceeds the amount utilised in 2013.
At the same time, the dependency on imported natural gas for power generation is leading to an import
bill of more than 10 billion USD annually on natural gas alone. Turkey’s government is keen to improve
the trade balance by boosting the use of domestic energy resources, mainly its domestic lignite but also
renewables. Table 8 shows the estimated available resources in Turkey and the utilised amount in 2013 for
electricity generation.
Table 8: Turkey’s Energy Resources88,89
Estimated available resources

Use in 2013 power generation

14.1 billion

47 million

Hydro (TWh/year)

216 (technically) / 140 (economically)

59

Solar (TWh/year)

~190

0

Wind (TWh/year)

~210

7

Lignite (tonnes)

The Turkish government has set technology-specific capacity targets for 2023 in various official
plans.90 In December 2014, a new national renewable energy action plan was published in collaboration
with the European Bank for Reconstruction and Development (EBRD). On grounds of the heavy demand
observed throughout the initial tenders, the new plan has increased the 2023 target for solar capacity by
2 GW. The revision has only affected the solar and geothermal targets, while the onshore wind target
remained unchanged and the hydro target was revised mildly downwards. Table 9 indicates the electricity
generation capacity of Turkey and the capacity targets for 2023 set by the Turkish government.
87
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Technical University of Vienna – Energy Economics Group
TEİAŞ, Turkish Ministry of Energy and Natural Resources, Technical University of Vienna
Lignite estimations are based on findings of Turkish Ministry of Energy and Natural Resources; hydro potential is based on Turkish
government; solar and wind potential is based on Technical University Vienna. Current use is based on TEIAS.
Turkey’s 2023 renewable energy targets can be found in Annex 4.

Table 9: Turkey’s Electricity Capacity by Resource (GW)91
2013 Capacity

2023 capacity targets
per the original
government plan

Coal and lignite

12.4

~ 25

Gas

20.3

~ 25

0

10

0.3

0.6

22.3
2.8
0.02
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20
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Sector

Nuclear
Geothermal
Hydro
Wind
Solar

New 2023 targets

1
34
20
5

ii. Segmentation of Turkey’s Solar Market
The regulatory framework in Turkey distinguishes between three types of PV projects, depending on their
size. Because they face different regulatory and market challenges, this has essentially created a segmentation
of the Turkish solar industry. Even though all segments are eligible for the feed-in tariff, each of them faces
different tenets and challenges. The outlook for each market segment is analysed below.92
Figure 21: Segmentation of Turkey’s Solar Market
• Subject to bureaucratic and costly licensing processes.

>1MW

• 563 MW out of the 600 MW tendered capacity to date have been allocated
pre-licenses, with the licensing process seeing heavy demand.
• The high contribution cost in past tenders suggests very low, if not negative returns
to project developers.
• Not subject to licensing fees, although permission is still required.

50kW - 1MW

• Formally meant for self-consumption, but still eligible for the feed-in tariff. The
loose definition of self-consumption may lead to project clustering, where a large
project is essentially broken down into smaller sub-projects to avoid being
regulated as a >1 MW project.
• The electricity distribution company (TEDAŞ) received thousands of applications.
Around 70 MW of the installed capacity of 93 MW by the end of 2014 fell into
this category.
• Mainly tailored to rooftop applications in residential or small-scale commercial areas.
• Most recently regulated (August 2015).

<50kW

91
92

• Favourable economics, as our levelised cost of electricity estimate is already
competitive with residential electricity prices. Uptake in the coming years
is nonetheless likely to be limited due to the complexities in building a solar
retail business, the nature of housing stock and high transaction costs due to
administrative procedures.

EBRD, Turkish Ministry of Energy and Natural Resources, Bloomberg New Energy Finance.
Bloomberg New Energy Finance
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iii. Medium and Large-Scale Solar Projects
The main mechanism to incentivise the achievement of the solar energy target is the feed-in tariff of 133
USD/MWh, which is guaranteed for a period of ten years. The norm in the EU countries for a feed-in tariff
was set up for a period of 15 years or more. In Turkey, the rate can be increased to a maximum of 200
USD/MWh if the power plant components are locally sourced, as per the formula shown in Figure 22. The
highest feed-in tariff can be obtained by using domestically manufactured PV cells, highlighting Turkey’s
ambition to attract domestic manufacturing. Simple assembly of components however does not lead to
eligibility for the domestic content support rate. The feed-in tariff can be claimed by any project that is built
and connected before 31 December 2020.
Figure 22: PV Energy Production Incentives (USD/MWh)93

Project owners can determine at the beginning of each year whether they want to be compensated with the
feed-in tariff or take exposure to market rates, which may at times be higher, but also volatile. A project
owner may choose to sell the generated power at the feed-in tariff rate one year, the wholesale tariff in the
next, and opt for the feed-in tariff again in the third year.

93
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Amendment to Law No 6094, Bloomberg New Energy Finance

Figure 23: Turkey’s Solar Energy Licensing Mechanism94

Application

• Request for Proposal (RfP) describing the required documentation published on the
EMRA website
• Initial collateral will be required (letter of bank guarantee)
• One year’s worth of site measurements required for wind and solar
• Conditions for grid connection are determined by TEIAS or related distribution
system operator. This will then need EMRA’s approval.

Assessment

• Technical interaction permit for wind and solar projects
• Auction via highest ‘contribution fee’ if multiple applications exist for a site or
connection point
• Environmental impact assessment and technical interaction assessment
• Contract with the transmission system operator from auction results

Pre-license

• Increase limit of collateral
• Amendment in articles of association
• Capital increase for special purpose vehicle

License

• If all the above is completed satisfactorily, the project is granted with a license.

Utility-scale PV facilities require a special license to generate electricity. The allocation process for the
first set of 600 MW of capacity for these licenses has been slow and costly. For most locations,
developers had to compete in a bidding process, with licensing fees reaching as much as 1 million
USD/MW and averaging 0.6 million USD/MW. These additional costs leave the expected returns
from utility-scale PV plants meagre and put into question how many of the proposed plants will actually
be built in the immediate future. Project owners can opt in or out of the feed-in tariff every year for the
first ten years or, if they so wish, receive the market price for electricity instead. At the end of ten years
they are expected to market their output independently.
Regulations in Turkey allow developers to build PV plants of up
to 1 MW without undergoing and paying for the costly licensing process,
as long as the main purpose of the plant is for self-consumption rather than selling the power
to the grid. Excess power, however, can be sold to the grid and is eligible for the same feed-in
tariff. There is no defined minimum threshold for the share of self-consumed electricity, so that in
theory such “unlicensed” projects can be designed to generate primarily for the grid. If several sub1MW projects were clustered together in the same location it would be therefore theoretically
possible to build a utility-scale PV plant without a generation license. However,
it is not yet clear how the regulator will treat attempts at such projects.
Rooftop solar projects under 50kW are rarely seen in Turkey at the moment,
as potential developers have been put off by reportedly as many as 35 to 50
different permits that need to be obtained. On September 1st 2015, the Turkish Electricity
Distribution Company announced a new regulation aimed to ease these applications, which is
hoped to kick-start the residential rooftop market.

94

Energy Market Regulatory Authority, Bloomberg New Energy Finance
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In this context, the analysis suggests that residential rooftop solar can already generate modest returns
today. The unlicensed segment is foreseen to make up the lion’s share of the 4-5 GW expected capacity
by 2020. Most of the 93 MW of currently installed capacity falls into this segment.
The first licensing tender for a total of 600 MW started in 2013 and saw the first
batch of pre-licenses awarded in 2015. TEİAŞ saw a total of 8.9 GW worth of applications,
with an estimated 5% being backed by international investors. Because project sites were predetermined,
the oversubscription led to a competitive bidding process in which developers bid a “contribution fee” to
buy the pre-licenses, quoted per MW of project capacity.
Figure 24 depicts the distribution of “contribution fee” for the first 25 projects awarded with pre-licenses
over December 2014–January 2015. Only two projects secured pre-licenses with fees of less than 300,000
USD/MW, while two others bid for just under 1 million USD/MW. On average, the 25 developers paid
604,000 USD/MW. This average fee represents almost 46% of our estimated benchmark capital
expenditure for a solar project, and is likely to weigh heavily on project returns.
Figure 24: Contribution Fees of the First 25 Projects Granted with Pre-Licenses (USD/MW)95

The licensing fee for Turkey’s utility-scale projects must be considered part of the capital expenditure required
to build the project. Legally, since bidders have to submit letters of bank guarantee, the fee has to be
paid relatively early in the development process, which in effect freezes the funds throughout the licensing
process. Therefore, the licensing fee has a direct impact on the levelised cost of utility-scale solar energy.
The average contribution fee of 600,000 USD is likely to boost the levelised cost of electricity for solar
power in Turkey by around 70 USD/MWh to 198 USD/MWh. According to a scenario with no contribution
fees, the estimated levelised cost of electricity in Turkey would still lie in the upper half of the range of
European solar costs due to expensive debt financing and high equity hurdle rates. For comparison, current
levelised cost of electricity for wind in Turkey ranges around 100-110 USD/MWh.
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TEIAŞ, Bloomberg New Energy Finance

Figure 25: Estimated Levelised Cost of Electricity (USD/MWH) – Utility-Scale PV96,97,98

0

Incorporating an average license fee of 600,000 USD/MW to solar capital expenditure in Turkey
pushes up the levelised cost of electricity far beyond the average range for other countries in Europe,
the Middle East or Africa. The average cost elsewhere continues to fall amidst record-low cost of
capital and further reductions in technology costs. Figure 26 presents the estimated levelised cost of
electricity for utility-scale PV in selected countries.
Even without the licensing fee, it is estimated that the levelised cost of solar
energy in Turkey would still be the second highest after Spain among all the
countries in the region. While both these countries enjoy good irradiation levels, ,
both debt costs as well as minimum expected returns for equity investors prevent solar
energy operators from reaching the highest capacity factors. The base scenario suggests
debt costs of 8-10% and equity hurdle rates of 13% for Turkey.

96
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Bloomberg New Energy Finance
No tracking.
*EMEA – Europe, Middle East and Africa
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Figure 26: Estimated Levelised Cost of Electricity in Selected Countries, 2015 (USD/MWh) – Utility-Scale PV99,100

As a result of the analysis, it becomes highly questionable if most of the utility-scale PV projects that won
the pre-licensing auctions will be operated profitably due to the average “contribution fee” of 0.6 million
USD/MW. The benchmark estimates shown in Table 10 for capital expenditure of 1.39 USD/MW in
2015 and conservative financing terms (10% interest rate for debt) suggest that investors can expect zero
or negative returns. Using the same assumptions, even the returns for projects in the “unlicensed” segment
look meagre at best. It is therefore possible that part of the 600 MW capacity from the first tender may not
even be built under today’s conditions.
The current feed-in tariff, however, looks quite healthy for those investors who have access to cheaper
financing, better quality components and sites with irradiance. Assuming a project with a capital expenditure
of 1.1 USD/MW, a capacity utility factor of 18% and debt costs at 8%, pre-tax equity returns of around
9-10% are possible for ‘unlicensed’ projects built today. Returns can exceed this level if local components
are used.
Return rates in solar energy sector are also likely to improve if developers can secure long-term power
purchase agreements with private clients, as this can improve their cash flows after the initial ten years of
the feed-in tariff. It is also possible that developers bid for these projects in order to take a “first-mover
advantage” for the future PV market in Turkey and the Middle East. As a result, Turkey’s installed solar
capacity (excluding rooftop systems) is expected to increase from 93 MW at the end of 2014 to 4-5 GW
by 2020.
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No tracking. Calculations include licensing fees in 2015.
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Table 10: Internal Rate of Return Analysis for Solar Projects in Turkey (Without License Fee)101,102,103
Debt Cost

Capacity Factor

Capex Estimate (Excluding
Licensing Fee) (USD/MW)

Equity Internal Rate of
Return (%)

Base case

8%

16%

1.39

0%

Minimum estimated
2015 capital expenditure

8%

16%

1.1

5-6%

+ higher capacity
factor

8%

18%

1.1

9-10%

Data on exports of solar products from China to Turkey already
indicate a significant uptake in activity in early 2015. As illustrated in Figure 27, in the first
seven months of 2015, Turkey exported more than in all of 2014. According to the analysis, it can be
assessed that this equipment translates into more than 200 MW of PV modules.
While it is possible that some of the imports might be in transit to Europe, it is unlikely that the European
market has caused the sharp increase in activity in 2015. Additionally, a more in-depth analysis of
the 2015 trend also indicates that the trend is increasing over time. July – the last month in the sample –
has seen 32 million USD of PV product imports from China, more than any other month in the year.
Considering that China accounts for about 80% of global PV manufacturing, it is possible to say that
export data becomes an important source of market insight.

101

Bloomberg New Energy Finance
Calculation assumes constant input factors.
103
Assumes a feed-in tariff of 133 USD/MWh for ten years, and then 50 USD/MWh (in real terms) after the end of the feed-in tariff
eligibility for a project.
102
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Figure 27: PV Cells and Module Exports from China to Turkey (USD/MW)104

iv. <50 kW and Rooftop Solar Systems
Rooftop solar systems, the typical application for projects smaller than 50kW, follow completely different
economics than utility-scale PV. This is because the former competes directly with retail electricity prices,
unlike other power generation technologies. Our global assessment for the attractiveness of residential
rooftop PV systems indicates that despite Turkey’s good irradiance, consumers would only make a small
return if they installed solar panels on their roofs today (See Figure 28). This is due to the fact that in
comparison to consumers from other countries in Europe, consumers in Turkey pay relatively lower prices
for their electricity. By 2020, PV cost reductions will make rooftop solar systems more attractive, but financial
returns will stay far lower than, for instance, in Germany, where socket power costs more than twice as
much as in Turkey. This, and the relatively limited availability of residential rooftop space, is likely to keep
a lid on the progress of rooftop solar systems in Turkey.

104
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Figure 28: Residential Socket Power Parity by Country, 2015 and 2020105,106,107
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The main reason for the muted interest in rooftop PV in Turkey is the relatively low pre-tax cost of
socket electricity (including transmission and distribution costs) and the lower tax burden on electricity
prices compared with some of the most active rooftop PV markets such as in Denmark, Germany or the
UK. Figure 29 exhibits the residential electricity tariff by country.

Figure 29: Retail Electricity Tariff (EUR/KWh)108
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Note: Weighted-average cost of capital (WACC) for levelised cost of electricity at 6%. Capex 2015 2.28 USD/W; for 2020, 1.80
USD/W. Bubble size indicates estimated total potentially addressable market.
LCOE (Levelised cost of electricity)
Eurostat
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v. Expected PV Cost Reductions

The photovoltaic
manufacturing industry
has seen constant
cost reductions,
driven by incremental
improvements to
production
processes.

The PV manufacturing industry has seen constant
cost reductions, driven by incremental improvements
to production processes. Analysis indicates that on
average, costs have declined by 24.3% for every
doubling of the cumulative global production (see
Figure 30). While deviations from the trend line can
be explained with the industry structure and temporary
over- or undercapacity in the marketplace, the trend has
held stable over almost 40 years. Analysis signals the
trend of cost reductions will continue.
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Figure 30: Solar PV Experience Curve109,110
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PV modules are not the only component of the capital expenditure of a solar power plant. Other costs, such
as the non-electronic balance of plant and construction services are also likely to decline as the industry matures,
albeit at a slower pace. Such costs tend to be of local origin and are therefore closely related to the experience of
the solar industry in a particular country rather than the PV panel costs that trade on a global,
commoditised market.111
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Prices are in real (2014) USD.
Bloomberg New Energy Finance, Maycock
Refers to the markets wherein the goods become indistinguishable in terms of their technical features and present no opportunities for
differentiation in the eyes of the consumers apart from price.

Figure 31: Estimated Capital Expenditure by PV Components (Fixed-Axis), 2010-40
(2014 US Cent/W, Average Scenario)112,113
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vi. Long-Term Solar Market Outlook for Turkey114

While large-scale
solar energy
systems are far
costlier than
wind, coal and
gas on a levelised
basis today, the
competitiveness
of these markets
is likely to change
dramatically in the
next 25 years.

While large-scale solar energy systems are far costlier than wind,
coal and gas on a levelised basis today, the competitiveness
of these markets is likely to change dramatically in the next 25
years.
In the coming decade, wind and solar systems are projected to
close the gap with coal and gas systems substantially. As the
most rapid drop in the cost of production is experienced in solar
energy, renewables are likely to be the cheapest form of power
generation in Turkey by 2030, costing as little as 59 USD/MWh.
The declines will be driven not just by falling equipment costs, but
also by improving financing terms in the long term, as investors
become more familiar with new technologies and reduce their
return expectations.

“
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Every PV project is different and has different costs. The figure here presents a typical build-up compiled from quotes from developers and
is intended as a global benchmark.
114
The methodology of this analysis assumes that Turkey will build the power system that can meet the country’s growing power demand at
the lowest possible cost of generation across the whole system. This model is constrained with minimal assumptions about policy. As
such, it is projected that Turkey will build only 4.8 GW of nuclear power that will come online over 2024-27 and that it will continue to
support wind and solar energy to achieve its targets for the 2023 centenary of the Turkish republic. On the other hand, due to the delays
to renewables build-out in the past, it is assumed that the government will only partly succeed in achieving the targets. By 2023, while 10
GW of wind energy will be online vis a vis a target of 20 GW, the government will succeed in hitting the 5 GW target for solar energy.
113
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The reduction in all the cost components of renewable energy technologies stands in
contrast to the projected rising costs of fossil fuel plants. Coal and gas-fired power stations
must not only pay for their fuel, but are also likely to incur more expensive financing as lenders place
a greater policy risk premium in the long run, in particular on coal-fired generation.
Prices for imported coal and gas will rise from 61USD/t and 7 USD/MMBtu today to 105 USD/t and
13 USD/MMBtu, respectively (in nominal terms).

Figure 32: Long Term Solar Market Outlook for Turkey (2015 USD/MWH)115,116

The modelling projects that solar will increase its share in Turkey’s installed power generation capacity
to 5% in 2020, 14% in 2030 and 29% in 2040. In total, we expect 6.3 GW of solar energy capacity
will be installed by the centenary of the republic in 2023, mainly driven by the continued incentive
scheme and government targets. From the middle of the next decade, solar energy systems are
expected to be fully commercially viable. This will lead to further expansion of the solar capacity, to
just over 17 GW by 2030. Thereafter, solar will truly start to “shine”. In the decade from 2030 to 40,
it is projected that solar installations will make up around 70% of all newly built capacity in Turkey,
driving total capacity to more than 40 GW (see Figure 33). More than 6 GW of this are likely to be
installed on rooftops, with the remainder coming in the form of ground-mounted projects (both licensed
and unlicensed).
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Excludes licensing fees for solar energy.

Figure 33: Installed Capacity Forecast for Turkey (MW)117

Turkey Installed Capacity Forecast (MW)

Notwithstanding the fact that solar capacity is expected to rise to more than 40 GW by 2040 from
its negligible standing today, it will still only contribute to 12% of Turkey’s power generation (See
Figure 34). The total share of renewables in the power generation mix is expected to slightly
increase from 30% today to 35% in 2040, despite the rising penetration of solar and wind.
Hydro capacity is expected to make up for a large part of renewable generation in Turkey in
2040, but is likely to stay constant in the future as most good sites are already developed and
opposition to new sites is substantial. With rising power demand, the share of hydropower will
therefore gradually decline. Solar and wind capacities are unlikely to grow fast enough to cover
all the new power generation needs, leaving coal to fill the gaps for the times sunlight or wind
blow are insufficient. Coal, with its relative competitiveness throughout much of the period, in
particular against gas, is likely to increase in importance for Turkey’s power sector.

Figure 34: Power Generation Outlook in Turkey118
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According to the estimates Turkey will need to borrow approximately 3.6
billion USD by 2020 to finance its solar capacity build. This figure will further rise to
more than 7.4 billion USD during the 2021-30 period (See Figure 35). Foreign
development banks are likely to play a substantial role in financing renewables
in Turkey, including solar. A leading example of this is the involvement of the European Bank for
Reconstruction and Development (EBRD) in Turkey’s energy sector, which has helped make Turkey the
largest recipient of EBRD financing in 2014. In July 2015, the EBRD announced that it would make
180 million EUR available to Turkey’s renewables sector. This indicates however that it would likely
exclude PV projects in the ‘unlicensed’ PV market, where most projects incur a capital expenditure of
less than 10 million USD. The funding will be distributed through Garanti Bank and Yapı Kredi Bank,
and is part of the EBRD’s 1 billion EUR Mid-sized Sustainable Energy Financing Facility (MidSEFF).
Figure 35: Estimated Capital Investment Requirements for >50kW Solar Projects (2015, Million US Dollars)119
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Highlights
• The real solar energy transformation on a global scale will be actualised through small-scale
PV, driven by high retail prices, and the availability of residential storage possibilities in some
countries.
• In industrialised countries the link between economic growth and electricity consumption
appears to be weakening. Also, energy load profiles are peaking.
• Despite the significant growth of renewables in power generation, fossil fuels will take 44%
share of electricity generation in 2040, and as a result, carbon dioxide emissions will be 13%
higher than today.
• From mid-2020s onwards, solar is likely to be competitive with other generation technologies,
in particular coal and gas. Turkey’s total installed solar capacity is expected to rise to more than 17 GW
by 2030. As such, it will make up almost a third of capacity additions in Turkey’s power industry
over the 2021-30 period, with the remainder being mainly coal and nuclear. By 2040, we
project that solar capacity will further rise to more than 40 GW to represent just less than 30%
of the total installed capacity.
• The modelling suggests that Turkey will invest approximately 3.6 billion USD in the licensed
and unlicensed solar markets before 2020, and 7.4 billion USD over the 2021-30 period (in
real terms). In the next few years, developers are likely to rely on concessional finance from
development banks to a significant extent.
• It should be emphasised, however, that if the solar energy sector were left by its own under the
current conditions, it would contribute to no more than 5% of Turkey’s electricity needs by 2030.
The most substantive reason behind this prediction is solar’s lower capacity factors when compared
with coal and hydropower. Nevertheless, the share of renewables in Turkey’s power generation
is expected to increase from 30% today to around 35% by 2040.
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POLICY
RECOMMENDATIONS120
The world is going through an evolution wherein the sustainability approach is weighing more heavily
on international agreements and global problems requiring immediate action, such as climate change,
are directly influencing the policy-making processes. 193 countries have recently adopted the United
Nations Sustainable Development Goals that will guide development strategies until 2030. What is
more, the adoption of the agreement emanating from the 21st Conference of the Parties (COP 21)
under the United Nations Framework Convention on Climate Change (UNFCCC), in which, climate
change mitigation, adaptation and its financing were under discussion, will be a determining force
throughout the upcoming period. In structuring their national policies, countries, while taking account
of these international agreement frameworks, also focus on measures that would boost economic
development and diminish/eliminate vulnerabilities. Hence, policy design necessitates a multidimensional approach.
As such, energy policies cannot be contemplated without climate change or industrial policies. Put in
the previous chapters of the report, PV is expected to step forward amongst other renewables in the
coming years in regards of providing renewable and sustainable power generation to national
economies. PV technologies not only offer clean energy alternatives, but also can transform the
industrial infrastructure of countries via their high technology components.
Initiated by the EU and the USA, the transformation of renewables in general, and PV in particular,
continues with a fast pace in emerging economies like China and India. Turkey, on the other hand, has
not yet made a leap despite its high potential. Two points, one of which is national and the other
international, come to fore in determining Turkey’s role in this transformation:
• Utilisation and production costs of PV systems are decreasing incrementally. In the following years,
PV is expected to evolve into a power generation system with the lowest physical costs when compared
to hydropower and other energy resources.
• However, parallel to the physical cost reduction of PV systems in Turkey, regulative costs that need
to be absorbed for operating in the state-regulated market are increasing.
The physical cost reduction of PV, however, has been insufficient in terms of striking a balance with
the regulative cost burden on actors. This stands as a challenge against healthy PV development in
Turkey. Particularly, utility-scale PV installations with over 1 MW of installed capacity face towering
licensing fee costs.
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Evaluations in this chapter are carried out by the Economic Policy Research Foundation of Turkey (TEPAV).

Licensing fee is regarded as a regulatory tool to coordinate market penetration. Widely used in energy
markets, this regulation helps the state create a monitored, predictable and transparent market for
energy supply, and provide the production of commodities like electricity, which directly influence
economic welfare and the coherently social improvements, under free and fair market conditions.
However, the regulation remains as an impediment against market penetration by augmenting costs
as it stands, as opposed to improving market conditions and actors’ behaviour. The fact that licenses
in Turkey are restricted with quotas could cause a digression from the installed PV power targets, which
are already sub-potential, by discouraging developers from following through with their investment
decisions due to loss of profits from high licensing costs. This in return, would inhibit the advancement
of the PV industry in Turkey and delay prospective investments.
Concerning the quota system, the following rationales can be listed:
• Developments in PV technologies are still a work in progress which is why costs are not low enough
• Negative impact on the current account deficit emanating from uncontrolled investment in PV
technology imports in the absence of quotas
Considering PV technologies are not produced domestically and their cost is yet to reach an optimum
level, several aspects require attention against the rationales of current account deficit resulting from
the import of the technology. First of all, nearly the only cost developers meaningfully bear is the
first investment cost, even if the case involves the import of PV technologies. The developer has access
to the energy resource utilised as the input in energy generation at no cost. Hence, the PV energy input
creates no extra operational costs to the developer. This is considerably important in terms of the
predictability and sustainability of the energy market. Concerns related to the sustainability of solar
energy will be resolved with progressing storage technologies. In the case of gas-fuelled electricity
generation, on the other hand, the import and the pricing of gas translate into a potentially volatile
operational cost structure in the eyes of the producer. Academic studies also report that the fluctuation
in fossil fuel prices has a negative impact on growth.121
Dependence on external resources reveals an adverse position in terms of security of supply and current
account deficit for the state. As demonstrated in Figure 36, the share of current account deficit in
GDP, one of the most important indicators of economic vulnerability for Turkey, has been peaking
since 2001. A key point to take account of in this regard is the share of energy deficit within the
current account deficit composition. It is observed that the share of energy deficit in GDP has scaled
up from an average of 3.9% in the 2000-2007 period and plateaued at 5.6% in the 2008-2014
period.
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Figure 36: The Current Account Deficit of Turkey (as % of GDP) (2000-2014)122

“

The cost-free energy input for PV applications puts them at a position to generate a
considerably larger positive impact than the negative one caused by current account deficits related
to technology import. Besides, alongside the growth in the PV market, markets that
could supply and support it will develop too. Technology import will decrease as a result
of technology transfer and increasing demand over time, paving the way for
its replacement with local technology. Storing technologies can serve as an example to that.
It should be emphasised that investments in this field possess the attributes that could transform
industrial infrastructure, due to their advanced technology components similar to that of PV systems.
Moreover, solar energy technologies create a higher quantity and quality workforce when compared
to other energy generation models thereby improve the overall quality in total employment. As a
result, the human capital need of industrial transformation would be met. Previous chapters highlighted
the fast growth of local supply chains along with the
increasing investments in PV technologies. Such growth is
very significant for middle-income countries like Turkey that
aim to exceed their per capita income to above 10,000
US Dollars.

Turkey needs
to develop high
technology
production
infrastructure and
increase the share of
production in export
in order to rank
among high-income
countries

“
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Turkey Data Monitor (TDM)

Turkey needs to develop high technology production
infrastructures and increase the share of production in
export in order to rank among high-income countries.
No significant improvement is observed in the shares of
medium- and high-technology exports since 2005 (See
Figure 37). Indeed, high-technology export in Turkey is
four times lower than the average of OECD countries,
which Turkey is a member of. A growing PV market and its
components can offer extensive investment opportunities in
narrowing this gap.

Figure 37: Export Ratios Based on Different Technology Levels (Turkey and OECD Average)123

“

As for coal-fuelled power generation, the challenges are concentrated on externalities and
social expenditures. Negative externalities caused by the utilisation of coal for power
generation create additional costs in terms of social security and the healthcare system.
In locations where externalities are experienced more intensely, these additional costs
impact human capital and economy adversely.124 Based on 2013 prices with the externalities
accounted for, the levelised costs of energy from PV and coal are neck and neck, and there will be a
widening gap in favour of PV by 2030.125

Studies indicate
that among the
most important
factors shaping
investment
decisions in
renewable energy
is the predictability
of public policy.

“
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Regulations that neglect PV’s potential in Turkey, and its
contribution to the environment and sustainability hinder market
development. In this regard, the most important incentive
concerning utility-scale solar power generation with over 1
MW installed capacity would be normalising the exaggerated
costs spawned by the quoted licensing procedure. This
would lead to the introduction of higher installed capacity
investments to the market and enable developers to benefit
from economies of scale. It is possible to achieve normalisation
through a period of transition during which market entry and
exit procedures would be moderated by publicly determined
efficiency standards, paving to way to modifications in service
quality.

UN Comtrade, OECD and TEPAV calculations
Please refer to the report published by Health and Environmental Alliance (HEAL) in 2013 for a more extensive discussion on this topic:
“The unpaid health bill: How coal power plants make us sick”. Retrieved from (Retrieved from http://www.env-health.org/IMG/pdf/
heal report the_ unpaid_health_bill_how_coal_power_plants_make_us_sick_final.pdf)
Acar, S., Kitson, L., Bridle, R., 2014. Coal and Renewable Energy Incentives in Turkey, International Institute for Sustainable Development
(IISD), http://www.iisd.org/gsi/sites/default/files/ffsandrens_turkey_coal_tk.pdf
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Studies indicate that among the most important factors shaping investment decisions in renewable
energy is the predictability of public policy126 Even though Turkish authorities have determined certain
solar energy targets within the scope of its 2023 goals and transformation programmes, thus far steps to
reach these targets have not been defined concretely. This, in return, leads to uncertainty in PV markets.
Publicly defined concrete actions for the short-, medium- and long-terms would instil trust in developers and
help boost the market as a result. While defining these actions, growth of the PV market would get a further
boost if a legislative framework, similar to that in the EU, prioritising Turkey’s emission reduction targets, is
also designed.
With a legal amendment made in 2013, the licensing mechanism has been stratified. This has
consolidated predictability in electricity markets (specifically in the transition from investment to
production processes). However, this consolidation also refers to a licensing mechanism that is even
more complicated.
In the expansion of PV markets, besides the physical geographical factors affecting utilisation of solar
power and incentives that improve investment conditions, elimination of non-economic barriers by, for
instance, allowing administrative ease and simplicity in permits and agreements are essential.127 The
rooftop solar segment (<50 kW) encounters the burden of administrative and bureaucratic processes
the most among the whole of PV segments. Although the licensing practice does not apply to systems
of <50 kW installed power capacity, this does not exempt them from being subject to an intense
permitting/approval process. Under these circumstances, minimising the costs incurred, which may not
necessarily be called a license, as a result of the administrative and bureaucratic processes, would
allow the expansion of PV systems of <50 kW installed power capacity, despite the disadvantages they
face in Turkey such as having to compete with retail electricity prices and having relatively limited
availability of rooftop spaces.
In accordance with the “Regulation on Electricity Facilities Project” published in the Official
Gazette on 30 December 2014 and numbered 29221, and within the scope of the Resolution
of the Council of Ministers dated 09 January 2015 and numbered 58, project approval, acceptance
and authorization have been granted to TEDAŞ.128 The principals specified within the report, and also
above, need to be regarded while designing policies in effect, regardless of the fact that the impacts of
recent implementations will manifest themselves only in the future.
Addressing the investment ecosystem for renewables according to each particular energy resource,
and through segments with different dynamics within these resources, is the most essential policy factor
that would enable the efficient realisation of the desired transformation concerning the development of
energy policies and high-technology industrial infrastructure.
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Ernst&Young, “Institutional investor survey results: Pension and insurance fund attitudes toward investment in renewable energy
infrastructure” http://www.ey.com/Publication/vwLUAssets/EY_-_Cleantech_institutional_investor_survey/$FILE/EY-Institutional-investorsurvey-results.pdf
IEA, 2014. “Technology Roadmap Solar Photovoltaic Energy”.
Turkish Electricity Distribution Company, “Procedures and Principals Regarding the Project Evaluation and Approval for Unlicensed
Electricity Generation Facilities “, Internet Announcement

APPENDIX
Appendix-1: Bloomberg New Energy Finance (BNEF) Long-Term Forecast Methodology
This analysis has drawn on the contribution of over 65 technical experts within Bloomberg New Energy
Finance across all the main power technologies and geographical regions. The short-term market
projections are based on a detailed understanding of the projects planned in each sector, while
longer-term forecasts use a combination of estimated costs and energy policies modelling for each
region, and resource availability of each technology by country. The Analysis covers investment in
rooftop solar PV capacity through asset finance and consumer purchase. To undertake this forecast, a
number of in-house models and assumptions have been used:
Small-scale PV model: Future demand for small-scale PV has been analysed using a model that
incorporates consumer behaviour. The model takes into account local demographics, solar irradiance
levels and patterns in consumer behaviour on investment decisions, and is based on the fact that
consumer behaviour is the result of two forces as follows:
• “Pressure to adopt” represented by the economic incentive offered to consumers by a small-scale system.
• “Pressure to imitate/be alike” other consumers that have already installed small-scale systems.
Levelised costs of electricity: Technology experience curve, fuel and carbon price forecasts, and
natural resources curve (for renewable technologies) analyses make it possible to make projections
about the levelised costs of power technologies until 2030. In addition to these, all the technology
costs are differentiated on a “countries and regions scale”, taking into account regional field, workforce
and equipment prices/costs as well as assumptions on financing costs and conditions.
Capacity forecast: Analysis uses capacity forecast models to project the total installed capacity per
country and technology until 2040. Capacity forecast models determine year by year the cheapest
combination of capacity that meets:
• Average annual demand
• Peak demand
The analysis postulates that there is enough flexible capacity in place that will help and manage
increased penetration of intermittent energy sources (such as wind and solar).
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Moreover, the analysis is structured around three time periods:
•
		
•
		
•
		

Short term (until 2017) in which forecasts are structured upon present development as determined
by sector experts worldwide
Medium term (until 2020) in which instalment rates for clean energy technologies are determined
by policy goals and BNEF’s judgment of these goals being met or exceeded
Long term (until 2040) in which instalment rates are formed by an economic modelling approach
using investment decision mechanisms

The investment decision analysis is determined by energy demand, peak demand (based on economic,
demographic and technological trends), and technology applications based on needs. The model
builds a diversified mix of technologies based on costs experienced by project developers and
determined on a “levelised cost” approach ensuring security of supply. In the power system, the costs
of maintaining/upgrading the network and ensuring reliability of supply-demand are borne by the tax
payer/electricity user – they are not attributed to individual projects or technologies. This means that
renewable technologies do not bear the costs of managing intermittency.
Appendix-2: Global Development of Solar (PV) Power: Solar Energy in Literature
Solar power can play a leading role in bringing Europe to its clean energy targets, when the right
market conditions are met.
According to the “Global Market Outlook - for Solar Power / 2015-2019”129 published by EPIA
(European Photovoltaic Industry Association), as of 2014 global solar capacity has reached 178
GW, a 100-fold increase in the installed capacity over 14 years of development. The expansion
of Asian and American markets, as well as the emergence of new players, led to the high level of
capacity addition. The report emphasises that China had 10.6 GW solar (PV) capacity additions in
2014 owing to governmental policies based on incentives such as strong political support and feed-in
tariffs. In Japan, PV capacity additions reached 9.7 GW in 2014, significantly driven by similar
incentives such as feed-in tariffs and guarantee of purchase measures.
The leading players in the global solar market in 2014 were China, Japan and USA, while Europe
accomplished a capacity growth of 7 GW. Having contributed with 2.4 GW to the new capacity,
the UK has ranked the first in Europe. Especially the fact that it has been the UK to command the
biggest solar market across Europe in 2015, underlines the versatile, low-cost attributes of solar as an
energy resource that can succeed in any climate. In addition, the report also highlights that solar
energy could grow by 80% in Europe by 2020. Overall, so long as the necessary support is provided,
global solar capacity could reach 540 GW by 2020.
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SolarPower Europe, 2015. Global Market Outlook – for Solar Power / 2015-2019.

Today, solar energy meets 7% of the total energy demand in Germany, Italy and Greece. In this sense,
the year 2014 is regarded as not only a European but also a global milestone. In 2013, electricity
generated from renewables surpassed nuclear power for the first time ever, with solar energy accounting
the most for the increase. As one of the lowest-cost resources for electricity generation today, solar
power would continue to enable Europe to reach its clean energy targets, if the right market conditions
are met.
Figure 38: Global Solar (PV) Installed Capacity (2000-2014), MW130

Could solar energy be the largest source of electricity by mid-century?
According to a report issued by the International Energy Agency (IEA) in 2014131 solar power could
be the world’s largest source of electricity generation by 2050, leaving behind fossil fuels, as well as
wind, hydro and nuclear power. The technology roadmap prepared by the IEA suggests that solar
(PV) energy would account for 16% of the total electricity by 2050 globally, while electricity generated
in concentrating solar power (CSP) facilities would make up 11% of the global total. Furthermore, the
report states that solar PV and solar CSP together would prevent the emission of more than 6 billion
tonnes of carbon dioxide by 2050.132
According to IEA, cost reductions of PV modules and systems in recent years will allow for the emergence
of a new market understanding in which solar power will be considered as the major resource
in electricity generation. However, solar energy technologies are capital intensive and require an
upfront expenditure. Therefore, lowering the cost of capital is crucial for achieving this vision.
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The report emphasizes that this value is more than all current energy-related CO2 emissions of USA and almost equal to all direct
emissions from the global transportation sector.
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The abovementioned technology roadmap, rather than presenting a forecast, portrays technology
improvement targets for 2050 and policy actions to accomplish them by defining the important turning
points for governments, research institutes and stakeholders.133,134 Accordingly, even if PV and thermal
solar energy technologies grow hand in hand, PV technologies will make up a larger portion of
solar electricity generation when compared to thermal solar energy technologies by 2030, mainly due
to extensive cost reductions. However, the picture may change after 2030. PV could suffer from value
losses in wholesale markets after reaching 15% share in global electricity generation. In the same
period, large-scale solar facilities (CSP) would proliferate worldwide, while increasing their share
in global electricity generation. PV and CSP facilities would be complementing each other, thanks to
thermal storage technologies, especially in the afternoon evening hours when energy demand peaks.
Some of the policy recommendations for both PV and thermal solar power included in the IEA’s
roadmap are as follows: setting long-term targets, revising current targets in line with recent
developments, modernising procedures to allow permits and connections for developers, and
implementing remuneration plans that reflect the actual value of power systems.
Medium-Term Renewable Energy Projections
According to the Renewable Energy Medium Term Report, published by the IEA in 2015135
renewable energy generation technologies will continue to see cost reductions, while government
policies will remain as the core element to enhance the use of renewables. In other words, the
attractiveness of renewables depends on government’s willingness to provide appropriate market
structure, and maintain policy support and incentives. The report forecasts that investments in new
renewable capacity build will drop from annual average of 270 billion USD in 2014 to 230 billion
USD in 2020. This decline will be driven by decelerating capacity increase as well as decreasing
investment costs.
The report indicates that two-thirds of new investments by 2020 will be made up by solar (PV) and
wind power. Moreover, in pointing out electricity generation costs from wind energy dropped by
30% between 2010-2015, while utility-scale solar (PV) facilities experienced a cost reduction by twothirds, the report suggests that solar (PV) costs will further decline by 10% until 2020.
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IEA, 2015. Energy Technology Perspectives 2014 – Harnessing Electricity Potential.
IEA, 2014. Technology Roadmap, Solar Photovoltaic Energy.
IEA, 2015. Renewable Energy Medium Term Report - https://www.iea.org/Textbase/npsum/MTrenew2015sum.pdf

Below are some of the policy recommendations for governments included in the report:
• Elimination and clarification of uncertainties in renewable energy policies in accelerating renewable
		 markets, mainly Turkey and Mexico.
• Drawing consistent and sustainable policy frameworks and, in doing so, clarifying uncertainties in
		 long-term renewable revenue streams.
• Taking the necessary steps to install grid and system connections.
• Adopting fair rules and appropriate pricing templates to utilise the benefits of the rapidly growing
		 solar (PV) energy industry.
• Taking necessary measures to improve grid system, and reducing regulatory barriers to allow
		 further growth.
The global renewable energy share can exceed 30% by 2030 with technologies
already available today.
“A Renewable Energy Roadmap 2030” report, issued by the International Renewable Energy
Agency (IRENA) in 2014136 aims to portray the actions to take in order to double the share of renewable
energy in global energy consumption by 2030, and some of the challenges that would be encountered
throughout this process.
According to the report, renewable energy share can exceed 30% of the global total by 2030,
utilizing the technologies already available today. Energy efficiency and improved energy access can
allow the share of renewables to reach as much as 36% in the global energy mix. To accomplish this,
the share of “modern renewable energy” in the total energy mix needs to be quadrupled in the next
20 years, following the phase out of traditional biomass energy, which is deemed inefficient.
The report also concludes that renewables can account for 50% of the global total by 2030, provided
that fossil-fuelled thermal facilities are suspended, extensive changes in transport are enabled, the
use of renewables in power generation is increased, and a breakthrough for clean energy is achieved.
Such a transformation is regarded to have next to zero extra costs on account of the accompanying benefits
(e.g. public health impact, combat with climate change and socio-economic benefits). The report also
highlights the inadequacy of this transformation in keeping the global temperatures within a safe limit
in climate change mitigation, and concludes that additional solutions are required for this. Therefore,
policy-makers need to conduct appropriate evaluations, monitor market dynamics and adopt incentive
mechanisms in this direction. Thus, it will be possible to sustain the positive momentum gained in the
recent years.
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Solar capacity additions are beyond expectations
On the other hand, solar capacity additions in the last 15 years have surpassed the estimates. It
is striking that particularly the projections made by the IEA are significantly below the actual values.
Under today’s bureaucratic conditions and legal infrastructure, which induce uncertainty for solar
power, even long-established institutions like the IEA cannot hit the mark on critical projections.
Meanwhile, this is an emphasis on how solar power is progressing above all projections and
expectations.
Table 11: Solar power capacity projections made by IEA in 2000 and 2010137
2010 global solar
generation projection
made in 2000

Actual solar
generation capacity
in 2010

2020 global solar generation
projection made in 2010

Solar generation
capacity reached in
2013

4 GW

41 GW

113 GW

136 GW

IEA’s projection for solar
generation capacity by
2010 was 4 GW.

The actual capacity exceeded the
2000 projection
by 10-fold.

IEA’s projection for solar
generation capacity by
2020 was between
113-127 GW.

2020 projections
were met just within
3 years by 2013.

Appendix-3: Employment in Solar (PV) Energy Industry – The Case of Bangladesh
The case of Bangladesh, as marked in IRENA’s 2015 “Renewable Energy and Jobs”
report,138 highlights the massive potential for value creation of solar (PV) energy in off-grid areas. Solar
home systems (SHS) installations have expanded rapidly under the leadership of the state-run
Infrastructure Development Company (IDCOL) and reached 3.6 million units by March 2015. The
number of PV units is thought to be 3.8 million units together with the systems installed by other
institutions. Along with these installations 115,000 jobs were created, directly or indirectly, in 2014.
30,000 jobs were created directly during solar PV manufacturing, assembly and maintenance.
According to IRENA’s 2015 “Renewable Energy and Jobs” report, vocational training has been of
vital importance in the creation of these jobs, and has provided the expansion of post-sale service
industries in which particularly women constitute the majority. Overall, the IDCOL project has delivered
technical and management training to 410,000 people.
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IRENA 2015. Renewable Energy and Jobs, Annual Review 2015.

Figure 39: SHS Installations in Bangladesh (2002-Mach 2015), Millions of Units139

Appendix-4: Turkey’s Energy Goals
In 2009, with the aim of establishing security of supply in electricity, Turkey has adopted the following
targets for 2023 within the scope of the “Electricity Energy Market and Security of Supply Strategy
Document”.140
Figure 40: Turkey’s Energy Targets for 2023

While Turkey’s energygoals for 2023 are still valid, its solar and wind energy targets have been revised
within the Intended Nationally Determined Contributions (INDC) 141 submitted to the
UNFCCC (United Nations Framework Convention on Climate Change) Secretariat, prior to the
2015 Paris Climate Conference (COP 21).
According to the INDC the targets are as follows:
1) Increasing solar energy generation to 10 GW by 2030.
2) Increasing wind energy generation to 16 GW by 2030.
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Hague, 2012; IDCOL
The initial solar target for 2023 was 3 GW, which was then updated as 5 GW following the developments in the market.
Post-2020 actions that countries intend to take to combat with climate change, publicly outlined prior to the 2015 Paris Climate
Conference (COP21). (Intended Nationally Determined Contributions)
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Appendix-5: The Legal Framework for Renewable Energy in Turkey
Enacted in 2005, the Renewable Energy Law142 is the first legal regulation on renewables that came
into force in Turkey.143 Along with this law, the Renewable Energy Resources Support Mechanism (YEKDEM)
has been also enabled, providing guarantee of purchase to the investor.144 Meanwhile, the Energy
Efficiency Law of 2007, the Electricity Market Law of 2008, the 2010 Amendments to the Renewable
Energy Law, and the Electricity Market Law numbered 6446, which entered into force in 2013, have
helped develop the legal framework for the market. Some of the incentives adopted to stimulate the
renewable energy investments in Turkey are as follows:145
Table 12: Incentives for Renewable Energy Investments in Turkey

Incentive

Feed-in-Tariff system

The Law on the Utilisation of
Renewable Energy Resources for
the Purpose of Generating
Electrical Energy numbered 5436,
and the Amendment numbered
6094 (revising the end date as
31 December 2020)

Investment Incentive
Program

The Local Component Bonus, as
specified in the Renewable Energy
Law numbered 5346

Funding by major
international
financing institutions

Funds that are summarised as TurSEFF
and MidSEFF and provided by major
international financial institutions such as
the EBRD, the World Bank, the Industrial
Development Bank of Turkey (TSKB),
the International Finance Corporation
(IFC), and the Technology Development
Foundation of Turkey (TTGV).

Deduction in
electricity bills for
facilities with own
waste-recovery
facilities

The Law on the Environment
(numbered 2872.) providing up to
59% deductions in electricity bills
in cases where industrial facilities
implement own waste-recovery
facilities.

License exemption
for facilities of up
to 1 MW electricity
generation and
fixed purchase price
guarantee

142
143

144
145
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Description

The Electricity Market Law
numbered 6446

Type

Expected
Outcome

Target
Group and/
or Activity

Effective
Between

Financial

Renewable
energy
investments
Power
capacity
additions

Investors,
residents

2005-2020

Financial

Renewable
energy
investments

Energy
investors,
industrial
actors

2010-2030

Financial

Renewable
energy
investments
Power
capacity
additions
Energy
generation
for heating

Industrial
actors,
investors

2012-2023

Legal

Renewable
energy and
distributed
production
investments

Real persons
or legal
entities,
investments

2006+

Legal

Renewable
energy and
distributed
production
investments

Real persons
or legal
entities,
investments

2013+

Law on the Utilisation of Renewable Energy Resources for the Purpose of Generating Electrical Energy, numbered 5436, accepted on
10 May 2005 and published in the Official Gazette dated 18 May 2005
The Law, “Promotes the use of renewable energy resources for electricity generation, the addition of these resources to the economy
in a realiable, cost-effective and qualified manner, diversification of resources, reduction of greenhouse gas emissions, waste recovery,
preservation of the environment, and development of manufacturing sector in line with realising these objectives.”
Law on Utilization of Renewable Energy Resources for the Purpose of Generating Electrical Energy, numbered 5436
MENR, National Renewable Action Plan for Turkey, 2014.

One of the leading incentive mechanisms in renewable energy production in Turkey is the Feed-in
Tariff practice. The incentive, officially stated in USD, is available for licensed facilities during the first
10 years after commissioning or for those that go online before 31 December 2015.146 Developers can
opt in to the feed-in tariff through YEKDEM each year, or sell the generated power independently.
They can also benefit from the local component bonus if local components are used in production
plants. The maximum feed-in tariff price is specified as 13.3 US Cent/kWh for solar (PV) and solar
(CSP) plants for 10 years after commissioning (The feed-in tariff and the duration of guarantee of
purchase for facilities commissioned after 2020 will be determined by the Council of Ministers of
Turkey).
Figure 41: Guarantee of Purchase for Renewable Energy Resources in Turkey (US Cent/kWh)147

146
147

MENR, National Renewable Action Plan for Turkey, 2014.
http://www.enerji.gov.tr/mevzuat/5346/5346_Sayili_Yenilenebilir_Enerji_Kaynaklarinin_Elektrik_Enerjisi_Uretimi_Amacli_
Kullanimina_Iliskin_Kanun.pdf
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Table 13: Additional Incentives for Local Component Use in Turkey (Solar PV and Solar CSP)
Fixed price
guarantee (US
Cent/kWh)

Solar (PV)

Solar (Concentrated
Solar Power - CSP)

13.3

13.3

Local component

Localcomponent
bonus (US Cent/
kWh)

PV panel integration and production of
solar structural mechanics

0.8

PV modules

1.3

PV module cells

3.5

Inverter

0.6

Material that focuses radiation on the module

0.5

Radiation collector tube

2.4

Reflective surface

0.6

Sun tracking system

0.6

Mechanical components of the heat energy storage
system

1.3

Mechanical components of the steam generation
system

2.4

Stirling engine

1.3

Panel integration and solar panel structural
mechanics

0.6

The first round of tenders for licensing in solar electricity generation took place on 12 May 2014
with a target of 600 MW of total installed power capacity. In the first round of the tenders, applications
with a total capacity of 9,000 MW were received, which was 15 times more than the initial target of
600 MW. This indicates that current regulations and incentives, especially in the solar energy field, fall
short for Turkey to utilise the existing renewable energy potential. As a matter of fact, the inadequate growth in
solar and biomass power generation is related to regulatory incompetence.148 As such, while Turkey
holds the fourth rank worldwide in solar water heating, the current state of solar power generation is
quite the opposite.

148
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The upper limit for solar licenses was specified as 600 MW, however 496 applications were received with a total installed power
capacity of 7,873 GW. For unlicensed applications, a total of 675 MW installed capacity was approved. Data related with unlicensed
electricity generation is supplied from the webpage of the Unlicensed Electricity Association: http://www.lisanssizelektrik.org/lisanssizelektrik-uretimi-basvurulari/

Table 14: Feed-in Tariff in Selected European Countries
Country

Feed-in Tariff
(USD)

Germany

13.50

Spain

13.50

Czech Republic

28.80

England

10.00

Incentives for renewable investments are not only limited to feed-in tariff or local equipment bonus.
Pursuant to the Law on the Utilisation of Renewable Energy Resources for the Purpose of Generating
Electrical Energy, numbered 5436 and dated 10 May 2015, developers are granted with remuneration
exemption and various other incentives, including establishing energy generation facilities and research
and development investments for projects in investment process. The Law also facilitates ease of
land use, and deduction in VAT and land use prices. In addition to licensed electricity generation,
unlicensed electricity generation has been also enabled and its conditions have been stipulated by the
“Regulation on Unlicensed Electricity Generation” which entered into force on 02 October 2013.
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