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ABSTRACT

In recent decades, the conventional
energy paradigm has rapidly lost
ground in comparison to the concept
of sustainable development, as it

is based on the intensive use of
nonrenewable fossil fuels, causing
environmental degradation and
posing global energy security

risks. Thus, a change in the energy
paradigm is necessary. Similarly,

a paradigm shift in the objectives

of energy policy is taking place—
towards security of supply and
climate change. Transition to a
sustainable energy system is one of
the crucial challenges humankind
faces in the new millennium. The
paradigm shift is primarily occurring
in developed countries but extending
to developing countries. Depending
on the ongoing paradigm change,
renewable energy policy is evolving
rapidly in most countries. Global
investment in renewable energy is
increasing rapidly in a number of
developed and developing countries.
Technological leapfrogging in
renewable energy has emerged as an
opportunity for developing countries.
This article will give an overview of
the global trends for renewable energy
and also provide Turkey’s vision.
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he conventional paradigm consid-

ers only the magnitude of energy
consumed per capita as an indicator of the
country’s “progress,’! but it does not take into
consideration the social, environmental, and
security impacts of energy consumption. With
this paradigm based on increased consump-
tion of fossil fuels,’ the resulting environmen-
tal, social and economic costs, are enormous.

Today, the world is facing massive envi-
ronmental challenges. Global warming and
climate change, ozone depletion, loss of bio-
diversity, soil erosion, and air and water pol-
lution are global problems with wide-ranging
impacts on human populations. In addition to
environmental problems, there are also serious
security issues associated with the large-scale
use of fossil and nuclear fuels. Tensions arise
from depletion of global fossil fuel resources,*
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Renewable energy has become  uncertainties in energy prices and energy
a high priority among energy availability,® geopolitical tension caused

li . lobal by the concentration of oil and gas re-
policy strategies on a globa sources in a few regions of the world, and

scale the risk of nuclear proliferation threaten-
ing global security. Political pressures surrounding fossil fuels can lead to unrest,
regime changes, and even war.

These situations can lead to extreme social hardships.” Therefore, increasing
energy security risks are a growing concern for developed and developing coun-
tries alike. Energy security has, therefore, returned to the top of the international
agenda like in the 1970s® and now is considered one of the most important chal-
lenges to the world’s peace and security.

The conventional energy paradigm is clearly incapable of solving these signifi-
cant political and social problems. This situation has called for a paradigm shift
in energy policy. As a matter of fact, a paradigm shift in the objectives of energy
policy is currently taking place—towards security of supply and climate change.”
Sustainability is one of the key concepts of the new paradigm. Cost-effective, sus-
tainable energy policy should aim to reduce energy use before seeking to meet the
remaining demand by the cleanest means possible.

The global trend at the moment is towards the energy strategies built around
the following hierarchy in energy options from the most sustainable to the least
sustainable:’

e Energy conservation: improved energy efficiency and rational use of energy
e Increasing use of renewable sources

e Exploitation of un-sustainable resources using low-carbon technologies

The shift to renewable, energy-efficient and low-carbon technologies driven
by energy security and climate change concerns is making progress although at
a slower pace than desired. A transition from fossil fuels to a non-carbon-based
economy will more likely occur, over the longer-term.

Global Trends in Renewable Energy

Renewable energy, which constitutes one of the three essential pillars of the
new energy paradigm,'® has become a high priority among energy policy strate-
gies on a global scale. In most countries, depending on the ongoing paradigm
change, renewable energy policies are evolving rapidly."" Many countries are in
the process of deregulating and restructuring their electric power industries. The
fundamental transition of the world’s energy markets has begun.'
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As illustrated in Table 1 and 2, a number of developed, transitioning countries,
and developing countries have already adopted some type of policy to promote re-
newable power generation. The most common existing policy is the feed-in law'
(feed-in tariffs), which has been enacted in many countries and regions in recent
years. There are many other forms of policy support for renewable power genera-
tion, including Renewable Portfolio Standards (RPS) policies, direct capital in-
vestment subsidies or rebates, tax incentives and credits, sales tax and value added
tax (VAT) exemptions, direct production payments or tax credits (i.e., per kWh),
green certificate trading, net metering, direct public investment or financing, and
public competitive bidding for specified quantities of power generation."

In at least 66 countries worldwide, policy targets for renewable energy have
been implemented. Included among these countries are all 27 European Union
countries, 29 U.S. states (and D.C.), and 9 Canadian provinces.* Table 3 dem-
onstrates that most targets are for shares of Electricity production, primary en-
ergy,"” and/or final energy' by a specific date. Most targets aim for the 2010- 2012
timeframe, although an increasing number of targets aim for 2020. There is now
an EU-wide target of 20 percent of final energy consumption'” by 2020, and a
Chinese target of 15 percent of primary energy by 2020. Most countries have set
high goals for the utilization of renewable energy by the middle of the century,
but present day usage of renewable sources of energy is dominated by developed
nations such as the United States, Germany, Spain and Denmark, as well Brazil
and China, the leading developing nations. Hydroelectric power is the dominant
renewable energy due to its widespread use but wind energy and solar power are
fast growing forms of renewable energy sources.'*

The European Union (EU) is presently leading global action in accelerating the
transition to renewable energy and a low-carbon economy. According to the Eu-
ropean Energy Commissioner Andris Piebalgs, “we are at the beginning of third
industrial revolution - the rapid development of an entirely new energy system. We
can expect a massive shift towards a carbon-free electricity system, huge pressure to

reduce energy consumption and transport on the basis of renewable electricity”*®

The EU is heading towards the Third Industrial Revolution by making some
binding commitments. On March 2007, European leaders signed up to a binding
EU-wide target to source 20% of their energy needs from renewables such as bio-
mass, hydro, wind, and solar power by 2020. On 23 January 2008, the European
Commission put forward differentiated targets for each EU member state, based
on their respective per capita GDP. As part of the overall target, achieving at least
10% of their transport fuel consumption from bio-fuels is a binding minimum
target for each member state. Under President Obama, the United States is also in-
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Among new renewables wind power was the largest addition to renewable energy capacity.

creasing its reliance on green energy: 25% of its electricity is to be generated from
renewable energy sources by 2025. As a consequence of these new policies, global
investment in renewable energy and the installed renewable capacity of the world
has increasingly grown over the past decade, as illustrated in Figures 1-4."

According to REN21 Renewables Global Status Report, many indicators of re-
newable energy have shown dramatic gains in the 2000s. Annual renewable en-
ergy investment has reached $120 billion in 2008. Global power capacity from
new renewable energy sources (excluding large hydro) expanded to 280 GW in
2008 - a 16 percent rise from the 240 GW in 2007 and a 75 percent increase from
160 GW in 2004, as illustrated in Table 1. The top six countries were China (76
GW), The United States (40 GW), Germany (34 GW), Spain (22 GW), India (13
GW), and Japan (8 GW). The capacity in developing countries grew to 119 GW
or 43 percent of total with China (small hydro and wind) and India (wind) lead-
ing the increase. A significant milestone was reached in 2008 when added power
capacity from renewables in both the United States and the European Union ex-
ceeded added power capacity from conventional power (including gas, coal, oil
and nuclear) and renewables represented more than 50% of total added capacity.

According to European Photovoltaic Industry Association (EPIA), global in-
stalled solar photovoltaic power grew by 44 percent in 2009 funded by German
subsidies. The global solar photovoltaic electricity (PV) market counted an addi-
tional increase in installed capacity of about 6.4 GW in 2009, reaching a total ca-
pacity of over 20 GW worldwide. This has been the most important annual capac-
ity increase ever and is particularly impressive in light of the difficult financial and
economical circumstances during the past year. Germany was the largest demand
market last year, adding 3 gigawatts (GW), followed by Italy, Japan and the United
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States. Germany will likely remain the The huge potential of Turkey
biggest demand market in 2010, accord- in renewables like wind, solar,

ing to the EPIA. In 2010, global cumula- d h lh b
tive installed PV capacity is expected to and geothermal has not been

grow by at least 40%, while the annual used efficiently until recently
growth is expected to increase by more

than 15%. Despite strong growth, solar power still provides only about 0.5 percent
of global installed electricity capacity.

Among new renewables (renewables excluding large hydropower), wind pow-
er was the largest addition to renewable energy capacity. Since 2000, wind power
has the highest capacity of all renewables.

The Global Wind Energy Council announced that the world’s wind power ca-
pacity grew by 31% in 2009, adding 37.5 gigawatts (GW) to bring total installa-
tions up to 157.9 GW. The main markets driving this significant growth continue
to be Asia, North America, and Europe, each of which installed more than 10
GW of new wind capacity in 2009. China was the world’s largest market in 2009,
more than doubling its wind generation capacity from 12.1 GW in 2008 to 25.1
GW at the end of 2009 with new capacity additions of 13 GW. A newly added
capacity of 1,270 MW in India and some smaller additions in Japan, South Korea,
and Taiwan make Asia the biggest regional market for wind energy in 2009, with
more than 14 GW of new capacity. The U.S. wind energy market installed nearly
10 GW in 2009, increasing the country’s installed capacity by 39% and bringing
the total installed grid-connected capacity to 35 GW. Europe, which has tradition-
ally been the world’s largest market for wind energy development, continued to
see strong growth, also exceeding expectations. In 2009, 10.5 GW were installed
in Europe, led by Spain (2.5GW) and Germany (1.9 GW). Italy, France, and the
UK all added more than 1 GW of new wind capacity each. 39% of all new capacity
installed in 2009 was wind power, followed by gas (26%) and solar photovoltaic
(16%). Europe decommissioned more coal and nuclear capacity than it installed
in 2009. Taken together, renewable energy technologies account for 61% of new
power generating capacity in 2009. As demonstrated, the wind energy industry
has emerged as a major growth sector in a number of countries.

Among developing countries, China and India are increasingly playing a ma-
jor role in both the manufacturing and installation of wind energy. While leading
wind turbine manufacturers are based in industrialised countries like Denmark,
Germany, and Spain, India and China have caught up very rapidly- both through
building up their own wind industries and through support for wind energy de-
ployment. Within the last decade, they managed to progress from having no wind
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turbine manufacturers to hosting leading companies capable of manufacturing
whole wind turbines. It should be emphasized that these countries can serve as
important examples of how leapfrogging'’is possible in terms of industrial devel-
opment and technology adoption in the energy sector.

Turkey’s Renewable Energy Policies and Strategies

Turkey has substantial renewable energy potential. Renewables make the sec-
ond-largest contribution to domestic energy production and consumption after
coal.”(See Figure 5)*' However commercial use of renewable energy in Turkey,
excluding large-scale hydropower, has not developed in proportion to its large
resource base. Renewable energy use has been dominated by large hydro and bio-
mass (mostly wood and animal wastes).”” The huge potential of Turkey in renew-
ables like wind, solar, and geothermal has not been used efficiently until recently*.
(See Table 4 &Table 5)* Unfortunately, the use of new renewables (renewables
excluding large hydro) is therefore still extremely limited because of low growth.*
Although the absolute value of renewable energy use grows, its share of the Total
Primary Energy Supply (TPES) does not increase since it doesn’t grow in propor-
tion with energy consumption as illustrated in Figure 6. So, the share of fossil fuels
continues to increase.**

In the event that Turkey continues pursuing the same policy, it is more likely
that renewable shares will continue decreasing rather than increasing. Just as, to-
tal share of renewable in TPES has declined depending on, mainly, decreasing
biomass use (Table 5)* and the growing role of natural gas in the system. It has
been estimated that the share of renewable energy will decrease to % 9 of TPES in
2020.*° As illustrated in Figure 7, the share of installed renewable capacity in total
installed capacity dramatically decreased in the last decade.” In addition, Turkey’s
highly supply-oriented energy policy dominated, with emphasis placed on ensur-
ing additional energy supply to meet the growing demand, while the sustainabil-
ity criteria remained a lower priority.

Turkey is currently faced with serious environmental and energy security chal-
lenges. As illustrated in Figure 8, the share of imported fuels continues to increase
and more than about 70% of the total primary energy consumption in the country
is met by imports.”® And as illustrated in Figures 9 and 10, total CO, emissions are
rapidly increasing.” Energy intensity remains too high in comparison to the other
OECD Countries.? Therefore, environmental and energy security risks continue
to increase in Turkey. Turkey’s energy situation is evidently unsustainable and in
conflict with the emerging energy paradigm as well as with contemporary global
energy trends. Changing these unsustainable patterns is one of the main chal-
lenges for Turkey. It is clear that the existing renewable energy potential must be
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realized in a reasonable time period. Itis ~ Following the enactment of the
a step in the right direction that decision Renewable Ener gy Law in May

makers in Turkey have already placed . . .
on the agenda to utilize hydro and other 2005, investor interest in the

renewable resources such as wind, solar, renewable energy sector has

and geothermal energy to meet growth risen distinctively
in demand in a sustainable manner.

Recently, progress has been made with regard to renewable energy regulations.
The Electricity Market Law, which was enacted in March 2001, authorized the
Energy Market Regulatory Agency (EMRA) to take the necessary measures to
promote the utilization of renewable energy resources”. The First Renewable En-
ergy Law No. 5346, entered into force in 2005%. The Renewable Energy Law was
a key step for strengthening the country’s decentralized renewable energy sector.
However, much more still needs to be done. It is an urgent need to improve the
country’s Renewable Energy Strategy. Turkey is also trying to take new steps for
stimulating renewable energy use and investments to accelerate the transition to
renewable energy.

Following the enactment of the Renewable Energy Law No. 5346 in May 2005,
investor interest in the renewable energy sector has risen distinctively.” This is
especially the case in relation to the generation of electricity through hydro plants
and wind farms*. A sharp increase in the number of licence applicants for re-
newables has occurred. Despite a rise in the numbers, the interest in renewable
energy projects was hindered by the lenders’ reluctance because of the uncertainty
in the purchase guarantees. As a result, the government introduced an impor-
tant series of amendments in 2007* and 2008*. The amendment to the law in
May 2007 secured a constant purchase price for all types of renewable sources.
Current incentives to promote renewable energy by The Electricity Market Law
with No. 4628 and Renewable Energy Law with No. 5346 are shown in Table 6.*
Following these amendments significant progress has been made. As illustrated
in Table 7, a total of 601 renewable projects with a capacity of 15500 MW have
been licensed by 2009.% The efforts successfully resulted in substantial increases
in the wind and geothermal capacity, as illustrated in Figures 11-12. However, as
Tables 4 and 7 demonstrate? solar capacity has not developed and it clearly needs
further promotion. Therefore, a Draft Amendment to the Renewable Energy Law
has recently been prepared in order to provide further incentives to the renewable
energy sector. This Draft Law will address issues such as the determination of dif-
ferent purchase prices for the electricity produced from different types of renew-
able energy, simpler trade mechanism for renewable pool, and additional support
in cape electro-mechanical equipment manufactured in Turkey. According to this
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In Strategy Paper, the long term Draft Law, different prices varying from

primary target is “to ensure
that the share of renewable

Euro Cent 5 /kWh to Euro Cent 18 /kWh
will be applied to the purchase of elec-
tricity depending on the type of renew-

resources in electr iCitY able energy resource used (seeTable 8).%
generation is increased up to at 1Itis considered to be a more realistic ap-
least 30% bY 2023” proach than the Renewable Energy Law
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since it contemplates the application of

higher and different prices depending on
the type of renewable energy resources, and thus, responds better to the needs of
the sector. The aim is mainly to expand the utilization of solar energy for generat-
ing electrical energy in Turkey. However, the Last Amendment to the Renewable
Energy Law has yet to be implemented. The Draft Amending Law was supposed
to pass the National General Assembly on June, 2009. But it was suspended to re-
consider purchase prices because it would create an extra burden on the treasury.
It is still under discussion in the Turkish National General Assembly.

Turkey is also now at the stage of setting targets for renewable energy develop-
ment. The Higher Board of Planning adopted the “Electric Energy Market and
Supply Security Strategy Paper” in May 2009. In this Strategy Paper, the long
term primary target is “to ensure that the share of renewable resources in electric-
ity generation is increased up to at least 30% by 2023 This strategy document
was published as a general road map to increase the share of renewable energy in
electricity generation. Within the framework of the Strategy Paper, long term ef-
forts will take into consideration the following targets by 2023:

e Ensure that available technically and economically hydro-electric potential is fully
utilized,

e Increase installed wind energy power to 20,000 MW,

e Commission all geothermal potential of 600 MW that is currently considered as
suitable for electric production,

e Generalize the use of solar energy for generating energy and ensure maximum
utilization of country potential,

e Follow and implement closely technological advances in the use of solar energy for
electricity generation,

e Amend accordingly the Law No. 5346 to encourage generation of electricity using
solar energy,

e Prepare and produce plans that will take into account the potential changes in uti-
lization potentials of other renewable energy resources based on technological and
legislative developments and in case of increases, utilization of such resources, share
of fossil fuels and particularly of imported resource, will be reduced accordingly.
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Recently, the Ministry of Energy and Natural Resources prepared its Strategic
Plan covering the period between 2010 and 2014. Increasing the share of renew-
able energy resources is one of the plan’s goals to provide energy supply security.

Near-term targets are the following:

e The hydroelectricity plans of 5,000 MW under construction will be completed by
2013.

e The wind plant installed capacity, which was 802.8 MW as of 2009, will be in-
creased up to 10,000 MW by 2015.

e The installed capacity for the geothermal plant will be increased from 77.2 MW in
2009 up to 300 MW by 2015.

Both of this long term and near term strategy plans are not, on their own,
legally binding. It is, however, expected that their provisions will be incorporated
into future regulations and legislation.

Considerations

Although Turkey has significant renewable energy resources for electricity pro-
duction, this potential has not yet been used efficiently. The legislator in Turkey has
taken important steps in order to promote the use of renewable energy resources
in the production of electricity and to encourage the investments in this market.
However, Turkey is making relatively slow progress in the realization of its aims
of renewable energy. The reason for this is that policies and measures adopted in
the country aiming to enhance the use of renewable energy sources are mainly
driven by the requirements of the EU accession process. It seems that Turkey
couldn’t internalize the new energy paradigm specifically enough, although it has
adapted to the EU’s regulations. First of all, the paradigm change should correctly
be understood and internalized by the Turkish government. This would allow the
government to set up a legal and institutional framework conducive to this new
energy paradigm, draws up the specifications of what the energy system of the
future should look like, and formulate policy adopting the new energy paradigm.
Second, the administrative staff should be educated and trained on how to imple-
ment and internalize the new energy paradigm, because one of the key aspects of
this process is a conceptual re-invention of how energy consumption and produc-
tion is done and how the related institutions operate.

Turkey should undertake comprehensive efforts to abolish the weaknesses in
its policies and regulations and how they are implemented. It is a race against the
time as leading countries compete with each other in this race towards the Third
Industrial Revolution. If Turkey doesn’t want to miss out on the Third Industrial
Revolution, and if it wants to catch up with leading developing countries, such
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as China and India, which managed to catch up with the developed countries, it
should immediately accelerate the transition process to renewable energy.

Technological leapfrogging is one of the ways to achieve this goal.** From a
conventional point of view, developing countries passively adopt technology as
standard products, which have been developed in industrial countries. However,
leapfrogging represents an attractive option for these late industrializing countries.
The role of technological leapfrogging within a sustainable development context*
is not automatic, since leapfrogging alone does not guarantee or even encourage
prosperity. However, from a more philosophical perspective, it has been argued
that there is, in fact, no alternative to leapfrogging for developing countries.*® If
these countries do not attempt to update their technologies, they face exclusion
from the global mainstream economic trends as well as continued deprivation
and poverty for their people. Turkey should also not repeat the energy history of
the industrialized countries®”. Similarly to the success stories of the Indian and
Chinese wind industries, leapfrogging opportunities may also exist for Turkey
with its vast potential of renewable resources.

Decision makers in Turkey should internalize the concept of leapfrogging as an
integral part of their renewable energy vision and should seek to implement its many
potential applications. However, in order to protect the investment of the country’s
scarce resources available for advanced technologies, as is the case in most develop-
ing countries, and to distinguish between circumstances where leapfrogging may
or may not be successful, careful and detailed analyses should be carried out.

Tables

Table 1. Global Indicators for evolution of renewable energy 2006-2008."

SELECTED INDICATORS 2006 2007 2008
Investment in new renewable capacity (annual)1 63 104 120 billion USD
Renewables power capacity (existing, excl. large hydro) 207 240 280GW
Renewables power capacity (existing, incl. large hydro) 1,020 1,070 1,140 GW
Wind power capacity (existing) 74 94 121 GW
Grid-connected solar PV capacity (existing) 5.1 75 69GW

Solar hot water capacity (existing) 105 126 145 GWth
Ethanol production (annual) 39 50 67 billion litres
Biodiesel production (annual) 6 9 12 billion litres
Countries with policy targets 66 73
States/provinces/countries with feed-in policies2 49 63
States/provinces/countries with RPS policies 44 49
States/provinces/countries with biofuels 53 55
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Renewable Energy
Promotion Policies

Feed in Tariff

Renewable Portfolio
Standards’

Capital Subsidies,
Grants or Rebates

Investment Excise or
Tax Credits

State Tax, Energy Tax
or VAT Reduction

Tradable Renewable
Energy Certificates

Energy Production
Payments or Tax credit

Net Metering

Public Investment,
Loans or financing

Public Competitive
Bidding

Table 2. Renewable energy promotion policies."?

Country

Austria, Canada*, Cyprus, Czech Republic, Denmark, Estonia, France,
Germany, Greece, Hungary, Ireland, Israel, Japan*, Korea, Latvia, Lithuania,
Luxemburg, Netherlands, Portugal, Slovak Republic, Slovenia, Spain,
Sweden, Switzerland, United States*,Ukraine, Algeria, Argentina, Brazil,
China, Costa Rica, India*, Indonesia, Nicaragua, Sri Lanka, Thailand, Turkey,
Kenya, Ecuador, Albania, Bulgaria, Croatia, Macedonia, Uganda.

Australia, Belgium, Canada*, Italy, Korea, Poland, Sweden, United Kingdom,
United States*, China, India*, Thailand, Chile.

Australia ,Austria, Belgium, Canada*, Cyprus, Czech Republic, Finland,

France, Germany, Greece, Ireland, Italy, Japan, Korea, Lithuania, Luxemburg,
Netherlands, New Zealand, Norway, Poland, Portugal, Spain, Sweden, United
Kingdom, United States, Argentina, Cambodia, China, India, Thailand, Turkey .

Austria, Belgium, Canada, Czech Republic, Denmark, France, Germany,
Greece, Ireland, ltaly, Lithuania, Luxemburg, Netherlands, Norway, Portugal,
Slovak Republic, Spain, Sweden, United States, China, Guatemala, India,
Mexico, Nicaragua, Philippines.

Canada, Czech Republic, Estonia, Finland, France, Germany, Hungary, Korea,
Malta, Poland, Portugal, Sweden, United Kingdom, United States, *China,
Guatemala, India, Philippines.

Australia ,Austria, Belgium, Czech Republic, Denmark, Finland, France,
Hungary, Ireland, Italy, Japan, Netherlands, Norway, Sweden, United States*.

Finland, Netherlands, Sweden, United States, Argentina.

Belgium, Canada*, Czech Republic, Denmark, Italy, Japan, United States*,
Mexico, Thailand.

Australia, Canada, France, Germany, Hungary, Japan, Latvia, Lithuania, New
Zealand, Poland, Slovak Republic, Spain, United States*, Brazil, China, India,
Philippines

Canada*, France, Ireland, Norway, Poland, United States*, China, India.

* In some states of the Country
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Table 3. Share of Electricity from Renewables, Existing and Targets."*

Exlsting share Future Existing share Future

Country/reglon (2006) target Country/reglon (2006) target
World 18% —
EU-25 14% 219% by 2010 Other Developed/OECD Countries

Australia 7.9% —
Selected EU Countries Canada 599 _
Austria 62% 78% by 2010 Israel = 5% by 2016
Belgium 2.8% 6.0% by 2010 Japan* 0.4% 1.63% by 2014
Czech Republic 4.2% 8.0% by 2010 Korea 1.0% 7% by 2010
Denmark 26% 29% by 2010 Mexico 16% —
Finland 29% 31.5% by 2010 New Zealand 65% 90% by 2025
France 10.9% 21% by 2010 Switzerland 52% —
Germany 11.5% 12.5% by 2010 United States 9.2% —
Greace 13% 20.1% by 2010
Hungary 44% 3.6% by 2010 Developing Countries
Ireland 10% 13.2% by 2010 Argentina* 1.3% 8% by 2016
Italy 16% 25% by 2010 Brazil* 5% —
Luxembourg 6.9% 5.7% by 2010 China 17% o
Netherlands 8.2% 9.0% by 2010 Egypt 15% 20% by 2020
Poland 2.6% 7.5% by 2010 Indla 4% —
Portugal 32% 45% by 2010 Malaysla — 5% by 2005
Slovak Republic 14% 31% by 2010 Maorocco 10% 20% by 2012
Spain 19% 29.4% by 2010 Nigeria — 7% by 2025
Sweden 49% 60% by 2010 Pakistan — 10% by 2015
United Kingdom 4.1% 10% by 2010 Thailand 7% o

Note: Not all countries with electricity targets are included in table; see Endnote 44 for countries not shown. All EU countries have electricity
share targets for 2010, not just the ones shown in the table. Some countries shown also have other types of targets; see Tables R7 and R9.
(*) Argentina, Brazil, and Japan figures in table do not include large hydro; with large hydro, figures are 35%, 75%, and 10%, vely.
Percentages above 10% rounded to nearest whole number. The United States and Canada have de-facto state- or province-level targets
through existing RPS policies; see Table R11. Sowrce: See Endnote 44.

Figure 1. Global Investment in Renewable Energy.'?
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Figure 2. Existing World Capacity for Wind Power.'?
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Figure 4. Ethanol and biodiesel production, 2000-2008.">
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Figure 5. Generation by Source in Turkey by 2008.>
Source GWh Fuel Oil Imported
Natural Gas 96.041 G B o
Lignite \ [ B2
Hydro 33.283 264 | Wind
Lignite 41.939 o
Fuel Oil 9.315 et
Imported Coal 15.619
Wind 798 e
Others 1.604
Total 198.599 Natural
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Table 4. Comparison of renewable energy potential with capacity under construction.

Source Potential Under Construction (MW) Under Operation (MW)
Hydraulic 130 000 GWh/y 9400 13 852

Wind 48 000 MW 488 425

Solar 32.6 MTOE — —
Geothermal 600 MWe (31 500 MWt) 64 30

Biomass 8.6 MTOE 24 63
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Table 5. Evolution of non-hydro renewables in Turkey, 1960-2030.%

1960 1980 2006 2030
Non-hydro renewables (Mtoe) 5.88 7.74 6.56 12.42
Combustible renewables and waste (Mtoe) 5.88 7.68 5.17 2.76
Geothermal, wind and solar (Mtoe) - 0.06 1.38 9.68
Share of non-hydro renewables in TPES (%) 55.0 24.6 7.0 4.9
Combustible renewables and waste (%) 55.0 24.4 5.5 1.1
Geothermal, wind and solar (%) 0.0 0.2 1.5 3.8

Figure 6. Total Primary Energy and Renewable Energy Supply and

Population of Turkey between 1990-2007.%
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Figure 7. Share of renewable power including large hydro in total install capacity.”
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Figure 9. CO2 emission from electrical energy production in Turkey.?
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Figure 11. Evolution of installed capacity for wind power in Turkey.?
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Figure 12. Evolution of installed capacity for geothermal power in Turkey.”
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Table 6. Existing incentives to promote investment in renewable energy.*?

Incentive subject Scope

Initial licensing fee limited to 1% of the regular licensing fee applicable
to non-renewable PPs.

Exemption from the annual licence fee during the first eight years
following the commissioning of renewable PPs.

5 . Priority to be granted by TEIAS and the distribution companies in
Sl il connection to their grid.

Licensing fee

Exemption from licensing and  Enjoyed by the generators / autoproducers operating renewable energy
company establishment plants with a maximum capacity of 500 kW.

obligations

In their supply to ineligible customers, the distribution companies have
to procure the renewable PPs' output in case the latter's offer is less
rchase obligati than or equal to the TETAS tariff and there is no other supply source
= Solgiean (please see Appendix 2 for the supply structure in the Turkish electricity
market).

[ Lo |
:
2
:
j
z
£
:

For renewable PPs in operation for not longer than 10 years:
the average electricity wholesale price of the previous year is to be
determined by EMRA and limited to €cent 5-5.5/kWh. RES

Feed-in tariff until 2011 Certificate owners are also granted the right to sell their output at higher
rates whenever available in the spot market or via bilateral contracts
with eligible customers.

The share of renewable output within the retail licensees' portfolio
cannot be less than their domestic market share during the previous

Purchase guarantee year. This obligation is to be fulfilled by procuring the output of the
renewable PPs in operation for not more than 10 years.

During the first 10 years of operation, an 85% deduction is applied to
fees related to permission, rent, right of access and usage permission
over the investment and operation period, in the event of the use of the
property under the possession of the General Directorate of Forestry
or the Treasury.

Renewables Law No. 5346

85% deduction is applied to fees related to investments in the
Fees on land use forthe PPs 42 0q portation infrastructure and power lines until the connection point
to be commissioned prior to to the grid.
31 December 2012

Exemption from the special fees charged to contribute to the development
of woodland villages, promotion of forestation and erosion mitigation.

Free use of state-owned estates located within the reservoir of HPPs
holding a RES Certificate.
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Table 7. Renewable Energy Generation Licence by April 2009.%

Sources Project Capacity

Hydraulic 490 11940

Wind 93 3363
Geothermal 5 47
Gas from Waste 4 34
Biogas 7 14
Biomass 2 6

Total 601 15404

Table 8. Proposed feed-in tariff structure in Draft Amendment Law.*?

PP First 10 years in Second 10 years in
Technologies operation (Ecent/kWh) operation (Ecent/KWh)
HPP 7 N/A
Onshore WPP 8 N/A
Off-shore WPP 12 N/A
Geothermal 9 N/A
Photovoltaic 25 20
Concentrating solar 20 18
Biomass (inc. Landfill) 14 N/A
Tidal 16 N/A
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