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Disclaimer

This Document is one of a series assembled by the Republic of Turkey Prime Ministry Investment Support
and Promotion Agency (“ISPAT”) with the assistance of DRT Kurumsal Finans Danigsmanlik Hizmetleri A.S.
(“Deloitte”) for the sole purpose of giving investors a sector synopsis of key priority growth sectors in Turkey.

This Document has been prepared for information purposes relating to this sector. This Document does not
purport to be all-inclusive nor to contain all the information that a prospective investor may require in
deciding whether or not to invest in this sector. No representation or warranty, express or implied, is or will
be made in relation to the accuracy or completeness of this Document or any other written or oral
information made available to any prospective investor or its advisors in connection with any further
investigation of the sector and no responsibility or liability is or will be accepted by ISPAT or Deloitte or by
any of their recipient or respective officers, employees or agents in relation to it. Each of ISPAT and Deloitte
and their respective subsidiaries and associated companies and their respective officers, employees and
agents expressly disclaims any and all liability which may be based on this Document or such information,
and any errors therein or omissions therefrom. The information contained herein was prepared based on
publicly available information sources at the time that this Document was prepared. In particular, no
representation or warranty is given as to the achievement or reasonableness of future projections, targets
and estimates, if any. ISPAT and Deloitte have not verified any of the information in this Document.
Recipients of this Document are not to construe the contents of this Document as legal, business, tax or
other advice. Any recipient or prospective investor should not rely upon this Document in making any
decision, investment or otherwise and is recommended to perform their own due diligence and seek their
own independent advice.

This Document does not constitute an offer or invitation for the sale or purchase of securities or any of the
businesses or assets described herein or to invest in the respective sector and does not constitute any form
of commitment or recommendation on the part of ISPAT or Deloitte or any of their respective subsidiaries or
associated companies.

Neither ISPAT nor Deloitte accept any liability in relation to the distribution or possession of this Document
in and from any jurisdiction and neither ISPAT nor Deloitte shall be liable for any violation by the recipient of
any such registration requirements or other legal restrictions.

Under no circumstances should this Document itself or any modified version be published or reproduced or

sold by any third party in return for a fee or membership. The intellectual property rights of this Document
are owned by ISPAT.
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2. Sector Overview
21 Global Sector

Global energy consumption reached a level of 10,465 million tonnes oil equivalent in 2008 with a CAGR of

2.4% between 2004 and 2008. Coal consumption has shown the highest growth in 2008 with a growth rate

of 3.7%. Energy exporting regions such as the Middle East and Africa have also experienced growth in

energy consumption3. However, energy consumption is expected to experience a decrease in 2009 due to

the global economic crisis. The fall in the consumption is expected to affect oil, natural gas and coal

consumption. QOil has the highest share within the global energy consumption corresponding to 35% of the

total followed by coal, natural gas and hydroelectricity”.

Figure 1 - World Energy Industry Key Consumption Figures

World Energy Industry
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Figure 2 - World Consumption of Energy by Type
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211 Oil

Strong growth in demand together with the reduction in spare capacity between 2003 and 2007 has led to
rapid growth in oil prices, which culminated in a peak of over US$140/barrel in July 2008°. The peak was
followed by even more rapid decline as the impending global recession took shape. From early 2009
onwards, however, oil prices have resumed their upward trend.

Figure 3 - World Crude Oil Prices
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2.1.2 Natural Gas

In 2008, the demand for natural gas has started to decline with countries hit by recession reducing their
energy usage. This trend continued in 2009. Although the consumption of natural gas was declining, at the
same time new gas resources such as liquefied natural gas (LNG) from Middle East and Indonesia have
emerged. Despite the global economic downturn total natural gas production increased by 4.1% in 2008,
Russia and the US being the main producers

Figure 4 - World Production of Natural Gas, By Region
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Figure 5 - World Natural Gas Prices
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21.3 Coal

Coal production is expected to increase by nearly 60% between 2009 and 2030 with most of the growth
expected in China and India’. The World’s largest coal consumer is China which is expected to dominate
38% of world capacity by 2011. Another country in which coal is the primary source of energy is India,
where 62% of the country’s electricity generation is obtained from coal-fired stations. The demand from
these two big coal consumers has shaped the growth in the coal market with an annual increase in global
demand of 5% from the beginning of the century®.

2.1.4 Nuclear

The nuclear energy industry has become attractive due to the demand of many countries to diversify their
energy sources and the high level of alternative energy costs. Russia and France are major players in
nuclear power in Europe, where nuclear energy comprises more than 44% of total electricity generation.
Concerns over the global warming effect of carbon-based electricity generation, together with concerns over
the security of oil and gas supply, have reawakened interest in other countries such as the UK and Sweden.
China is planning to construct capacity of more than 20,000 MW by 2015’

2.2 The Domestic Sector

2.21 Sector Overview
Turkey is one of the fastest growing energy markets in the world, with significant further growth potential.

Figure 6 - Energy Consumption by Country

Energy Consumption by Country, 2008
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Turkish energy demand was affected by an economic downturn experienced in Turkey in 2001 but picked
up in 2002 and continued to grow thereafter, reaching the pre-crisis consumption level in 2003.

The energy consumption increase continued between 2004 and 2008 equalling 102 tonnes of oil equivalent,
or 1,415 kg of oil equivalent per head, which is still below Western standards. Together with the global
economic crisis, the energy consumption slowed down since mid-2008 with an annual growth rate of 1.4%

" EIA (Energy Information Administration)
® Economist Intelligence Unit
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in 2008, compared to a rate of 5.3% in 2007. The decline is expected to continue in 2009 with a fall of 5.5%
however a recovery of 2.5% annually is expected thereafter between 2010 and 2013°.

Figure 7 - Energy Consumption in Turkey
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2.2.2 Electricity

The Turkish electricity market is currently going through a liberalization process and rapid growth. The
market is experiencing a transition towards a competitive electricity market in order to attract private sector
investment and maximise efficiency.

Electricity demand in 2008 equalled 198 TWh, representing 4.3% annual growth from 2007. The CAGR of
electricity demand between 2004 and 2008 was 7.2% . Electricity demand has been growing in parallel
with the urbanization and industrialization level and economic development. Also supported by the
population increase, the Turkish electricity demand shows great potential for further growth.

*EIU (Economist Intelligence Unit)
" TEIAS (Turkish Electricity Transmission Company)
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Figure 8 - Gross Electricity Demand in Turkey

Gross Electricity Demand in Turkey
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Electricity demand is expected to be affected by the global economic downturn where there is a 4.7%
decrease in the first ten months of 2009. However, there is a sign of recovery in demand in the following
months and the demand turns to increase in October by 6.5% .

Installed capacity has continued to rise gradually in the last decade between 1998 and 2008 from 23,354
MW to 41,817 MW respectively with a CAGR of 7.8%. In line with the increase in share of natural gas fired
power plants, natural gas constitutes the highest share in primary energy resources with 39% followed by
lignite (30%), hard coal (7%) and fuel oil (6%) in 2008"".

Figure 9 - Installed Capacity by Primary Energy Sources

Installed Capacity by Primary Energy Resources
30,000

25,000

20,000

=
= 15,000

10000 f

5,000
_— |
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

“Hard Coal Lignite " Fuel-oil  * Diesel " Natural gas Other

Source: TEIAS
Note: Other includes; Naphta, LPG, Multi fuel fired resources, renewable and wastes

" TEIAS (Turkish Electricity Transmission Company)




Deloitte.

The current energy supply including the existing power plants, the licensed plants and those under

construction was expected to be insufficient to cover the Base Energy Demand starting from 2009'2. On the
other hand, the decline in economic activity which has affected electricity demand has also delayed the
electricity imbalance. After a recovery in electricity demand, there will be the requirement for further capacity
to balance supply and demand. The estimated investment required for the period of 2009-2017 is
approximately US$ 35-50 bn'°.

The top 15 generators by installed capacity ranking as of December 2008 are shown in the following table.

Figure 10 - Top 15 Power Producers by Installed Capacity, December 2008

Top 15 Power Producers by Installed Capacity, Dec-2008

Hydro Natural Total Installgd
Gas Capacity
EUAS 11,568 4,762 7,761 24,091
ENKA - 3,983 - 3,983
Isken - - 1,320 1,320
Baymina - 798 - 798
Birecik 672 - - 672
Ciner - - 620 620
Colakoglu - 381 190 571
Zorlu Eneriji 143 420 - 563
Cengiz ins. 540 = = 540
Akeneriji - 536 - 536
Unimar - 504 - 504
Trakya
Elektrik - 498 - 498
EnerjiSA - 455 - 455
Bis Enerji - 410 - 410
Entek - 217 - 217

Source: TEIAS, EUAS, EMRA

The state owned generation company EUAS currently owns ¢.58% of total installed capacity. Due to the
ongoing liberalization process in the Turkish electricity market the state owned generation assets are
expected to be privatized Apart from state owned EUAS, the other top players are: ENKA, a leading
construction company in Turkey owning the Adapazari, Gebze and lzmir combined cycle gas turbine
(CCGT) plants. Isken owns an imported coal power plant and Baymina is the fourth largest player with 798
MW CCGT. Birecik owns one of the largest HEPPs (Hydro Electric Power Plants).

There are basically two types of prices in the Turkish electricity market defined as: market prices and
regulated tariffs approved by EMRA. A comparison of the system imbalance prices (SIPs) and TETAS
wholesale prices is presented in the below chart.

"2 TEIAS (Turkish Electricity Transmission Company)
'S EMRA (Energy Market Regulatory Authority)
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2.2.3 Oil & Gas

Turkey’s known oil and gas reserves correspond to 300mn bbl and 8.0bcm, respectively. Oil production is
far lower than the estimated consumption of ¢.673,000 b/d in 2008. Oil comprised ¢.31.5% of total primary
energy consumption in Turkey in 2008, showing a slight increase compared to 2007 (30.2%) whereas
natural gas comprised 31.6% of the total in 2008, almost stable compared to 2007 (31.2%). Natural gas
prices have risen in line with global prices”.

Demand for natural gas is increasing rapidly as it is preferred as the fuel for industrial use as well as for
power generation. 55.5% of natural gas was used for power generation, 22.5% for residential use and the
remaining 22% for industrial use in 2008. Although relatively low compared to others, industrial usage has
nearly doubled since the beginning of the decade’. The network of the State-owned pipeline operator and
gas supplier Botas covered 63 cities by the end of 2008, increased from 54 at the end of 2007"°. The
improvement in the distribution network is expected to increase natural gas availability.

Figure 13 — Natural gas & oil production, consumption & imports

Natural gas production, consumption, imports

40,000
» 35,000
[=
230,000
€
c 25,000
$ 20,000
g
Q
g 15,000
3 10,000
3
5,000
0
2004 2005 2006 2007 2008
“ Natural gas consumption “ Natural gas imports Natural gas production

Source: Economic Intelligence Unit, BOTAS

Oil production vs. consumption

800
700
o 600
T
S
& 500
=
2 400
<€ 300
S
2 200
100
0
2006 2007 2008
= Oil consumption = Qil imports Oil production

Source: Economic Intelligence Unit

" TPAO (Turkish Petroleum Corporation)
'> BP Statistical review of World Energy Report, June 2009
'® EIU (Economist Intelligence Unit)

12



Deloitte.

Turkey’s domestic extraction of oil and gas meets less than 3% of its energy requirement leaving Turkey a
major importer of oil and gas. 90% of Turkey’s crude oil is imported, mainly from Saudi Arabia, Iran, Iraq and
Russia. 70% of domestically produced oil is obtained from the state-run Turkish Petroleum Corporation
(TPAO) whereas the remainder is produced mainly by Royal Dutch/Shell. As for natural gas, Turkey is
dependent on imports from Russia corresponding to 63% of the total in 2007. Other suppliers included Iran
accounting for 17% and Azerbaijan for 4% of the total'.

Figure 14 — Oil & Natural Gas Prices in Turkey

Natural gas prices in Turkey

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0
««««««@ Qq; S LS P
& & fz?\ 50 s & fb* 5\’ & & & &
¥ Y X AR ) é RAEE RN

Source: BOTAS

TL/m3

Oil prices in Turkey
160
140

120

100

80

60

40

20

USD/barrel

'\ ’\ *’\ 0’\ Q'\ ’\ Q‘b Q‘b \\Q% o'& Q’Q% §b 9% 'QQ» \'QOJ
gb @0 @'D DA eo gb @'b \gb DA éo 5@ @’b @‘b
Source: Bloomberg

Turkey has a strategic location between European markets and major oil and gas-producing countries in the
Middle East and around the Caspian Sea. Although the Bosphorus is a major oil shipping route between the
Black Sea and the Mediterranean, heavy oil tanker traffic through the Bosphorus is restricted due to
environmental concerns. The legal framework for the EU-backed Nabucco pipeline project was signed by
Turkey and four EU transit countries in mid-July 2009. Accordingly, the 3,300-km pipeline will carry gas from
the Caspian region and the Middle East through Turkey, Bulgaria, Romania and Hungary to Austria, with the
gas further distributed to other EU countries through existing pipelines. The project is expected to reduce
the dependence of EU countries on Russian gas'’.

7 BMI (Business Monitor International)
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Figure 16 - Electricity Market Entities
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EUAS operated 91% of Turkey’s power supply before the electricity reform in 2001 "9 Most of EUAS’s power
plants are to be privatized according to the privatization plan.

2.2.6.2 Oil & gas

BOTAS, the state-owned gas supplier and pipeline operator, handled all gas and oil import and distribution
infrastructure until recently. However, its monopoly position is changing from 2009.

A competitive gas market in Turkey is shaped by the Natural Gas Market Law which was issued in 2001.
According to the Law, a gas release program was started and a tender was completed for the transfer of the
gas import rights under 4.75 bem? of BOTAS’s contracts (14% of actual natural gas imports). Following the
program, the four private sector companies which won the tenders started to import gas and sell it
wholesale to major customers in Turkey. In the coming years, further tenders are expected which should
reduce BOTAS’s market share in imports to the limit of 20% set by the Natural Gas Market Law as the
maximum for any one market player. The private sector's market share should thus increase
correspondingly.

The companies which successfully tendered to take over the agreements and their corresponding volumes
were Enerco 2.5 bcm, Bosphorus Gas 750 million Sm®, Avrasya Gas 500 million Sm® and Shell 250 million
Sm?. Bosphorus and Shell have completed the take-over process earlier and have started importing in 2008,
whereas Enerco and Avrasya Gas started their operations in April 2009.

There are 60 licensed natural gas distribution companies in the Turkish gas market of which 4 are owned by
municipalites and the remaining 56 are private companies. The privatization tender for izgaz was
completed; Baskentgaz and Igdas are to be privatized. Tenders for the remaining cities are planned to be
completed by the end of 2011"".

78% of the Turkish fuels and lubricants supply market is controlled by Tupras and the biggest fuels retailer
in Turkey is POAS, a former state company. BP, Shell and ConocoPhillips are the other active companies18.

In the petroleum refining market, Tlpras has a strong monopoly position with 4 sites located in Izmit, 1zmir,
Kirikkale and Batman. Total combined capacity of Tipras is over 600,000 b/d. In September 2005, a 51%
stake in Tlpras was acquired by a consortium led by domestic group Kog¢ Holding and Shell Co for US$4.4
billion.?".

Turkey has one non-Tupras refinery which is the Atas plant in Mersin. The plant is owned by BP (68%),
Shell (27%) and domestic fuels supplier Turkpetrol (5%)'®.

¥ BMI (Business Monitor International), Power Industry View-Turkey Report, July 2009
2 Deloitte Turkish Gas Market: Current Situation and Outlook
2 BMI (Business Monitor International), Oil & Gas View — Turkey Report, July 2009
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2.3 Sector Outlook

Driven by high industrialization and urbanization, electricity demand has exceeded electricity production and

largely resisted even the global financial crisis. The increase in demand is expected to continue with the
population growth and economic development in future and Turkey is expected to outpace its European
peers.

TEIAS projections for 2009-2018 include 4 different scenarios. The high demand scenario accompanied by
high capacity has been considered and presented below. There are also three other scenarios with lower
demand and capacity estimates.

Electricity demand is expected to exceed electricity generation with a CAGR of 7% between 2009 and 2018.
The reliable electricity generation is expected to increase by 3.2% CAGR while installed capacity is
expected to increase with 3% CAGR in the coming decade. While thermal capacity formed 64% and HEPP
34% of the total installed capacity in 2009, the share of thermal capacity is expected to slightly decrease to
60% whereas HEPP capacity increases to 38% by 2018%.

Figure 17 — Electricity Projections
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2 TEIAS (Turkish Electricity Transmission Company)
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The oil import level is expected to rise in line with demand and increasing prices assuming an average of
US$ 80 /barrel in Turkey by 2013%. On the other hand, growth in natural gas is expected to exceed
petroleum and coal consumption. The natural gas consumption is expected to increase with a CAGR of 7%
between 2010 and 2013.

Figure 18 — Oil and Gas Consumption

2009F 2010F 2011F 2012F 2013F

Petroleum consumption (‘000 b/d) 628 640 660 683 707
Natural gas consumption (m cu metres) 37,913 40,625 43,587 46,856 50,409
Oil prices (Brent; US$/b) 62 74 67 80 82

A: Actual, E: Estimated, F: Forecasts; Source: Economist Intelligence Unit

In 2008, coal consumption in Turkey was 92.8 million tons which was mainly used for power generation.
Coal consumption in Turkey is expected to decrease by c. 5.5% in 2009 and recover with an increase of
2.5% between 2010 and 2013,
Figure 19 — Coal Consumption
2009E 2010E 2011E 2012E 2013E

Coal consumption (m metric tonnes) 88 90 92 94 97

A: Actual, E: Estimated; Source: Economist Intelligence Unit

% Business Monitor International, Turkey Oil & Gas Report 2009
* Economist Intelligence Unit
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24 SWOT Analysis
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2.5 Investment Opportunities

Turkey is a major energy importer with energy consumption exceeding its production. For Turkey to meet its
energy demand, significant investments are necessary in the energy sector. The transition of the Turkish
electricity market to a liberalized market has already attracted private investment from both domestic and
foreign investors and further opportunities will occur. Among the investment opportunities, the state owned
generation and distribution assets together with new power plant establishments can be indicated.

Turkey has experienced a lively investment environment in the last five years in which many foreign
investors have made greenfield investments, entered into partnerships with local players and acquired state-
owned and private companies. Below is a list of M&A transactions by foreign investors in the Turkish energy
industry between 2004 and 2009:

Figure 20 — M&A Transactions by Foreign Investors in the Turkish Energy Sector (2004 — 2009)

. . Deal Value
Acquirer ‘ Origin ‘ Target ‘ Stake (USS$ million)
1 | Tiway Oil Norway Toreador Turkey October-09 100.0% 10.6
2 | Gazprom Russia Bosphorus Gaz August-09 11.0% N/D
3 | Statkraft Norway Yesil Enerji June-09 95.0% 118.9
4 | RWE Germany E.On Turcas Kuzey Elektrik and March-09 70.0% N/D
E.On Turcas Gliney Elektrik
5 | Manitoba Hydro Canada Palmet-Manitoba Hyro March-09 12.5% N/D
International International
6 | EnBW Germany Borusan Enerji March-09 50.0% N/D
7 | OMV Austria Enerco Enerji February-09 Majority N/D
8 | EDF Energies Nouvelles France Polat Enerji December-08 50.0% N/D
9 | EWE Germany Bursa Sehirici Dogalgaz October-08 40.0% N/D
Dagitim (BURSAGAZ)
10 | CEZ Czech Akeneriji October-08 37.4% 302.6
Republic
11 | OMV Austria Borasco August-08 60.0% N/D
12 | GDF Suez France lzgaz August-08 90.0% 232.0
13 | Cogentrix Energy USA Tasyapi Enerji July-08 50.0% N/D
(Goldman Sachs)
14 | Lukoil Russia Akpet Akaryakit Dagitim July-08 100.0% 555.0
15 | Iltalgen Italy Bares Elektrik July-08 100.0% 50.2
16 | EnerjiSA -Sabanci Austria Bagkent Elektrik Dagitim July-08 100.0% 1,225.0
Holding-Verbund
17 | AkCez Consortium Czech Sakarya Elektrik Dagitim July-08 100.0% 600.0
Republic
18 | EWE Germany Kayseri Dogal Gaz April-08 80.0% N/D
Dagitim Pazarlama
19 | Linde Group Germany Birlesik Oksijen Sanayi July-07 100.0% 123.5
20 | EWE Germany Bursagaz May-07 39.9% N/D
21 | Verbund Austria Enerjisa March-07 50.0% 326.6
22 | Indian Oil Corporation India TAPCO December-06 12.5% N/D
23 | Berggruen Holding USA BND Elektrik December-06 66.7% 0.7
24 | Lukoil Russia Marmara Petrol ve Rafineri November-06 N/A 21.5
Isleri (Kocaeli Facility)
25 | Lukoil Russia M-Oil Distribution Network September-06 N/A N/D
26 | Eni S.p.A. Italy TAPCO September-06 50.0% N/D
27 | OMV Austria Petrol Ofisi May-06 34.0% 1,054.0
28 | Linde Gas Germany Karbogaz Karbondioksit May-06 100.0% N/D
ve Kurubuz
29 | RAO UES Russia TGR Eneriji September-05 70.0% N/D
30 | Kansai Power Japan MEC Esenyurt August-05 62.5% N/D
31 | Sumitomo Corporation Japan Birecik Dam ve HEPP May-05 31.0% 40.7
32 | Enron USA Trakya Elektrik Uretim November-04 9.0% N/D
33 | International Power plc UK Trakya Elektrik Uretim March-04 31.0% N/D
Source: Deloitte
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The Turkish government is in the course of privatization of the distribution companies as a step towards full
liberalization of the energy market. There are 101 assets with total capacity of 15,594 MW which are to be
privatized:

* 18 thermal power plants (11,769 MW)

e 27 hydro-electric power plants of EUAS (3,677 MW)

* 56 run-of-the-river power plants (148 MW)



















