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Turkey



Where is Turkey?

Europe
GDP: $20 1ril.
Popi600 mio,




Turkey and the World

Region/ Popu- GDP  GDP Energy Net TPES Elec. €O, TPEY TPEY TPES Ekc. COy/ COJ COY/ COY Region/
Country/ lation |PPP|  prod. imports cons.® emizgons®™ pop.  GDP  GDP [PPP| cons/pop. TPES  pop.  GDP  GDP [PPR) Country/
Economy (million) (biion  (bilion  [Mroe|  (Meoe)  [Mooe]  (TWh| (MU joedcapea) (oef00  foe00  WR  COS OO kg COY  [kg OOy Economy
2005 LSD| 2005 USD) of COy) 2005 USD) 2005 USDY capita)  toe]  capita) 2005 USD) 2005 LAD|
Warld 7037 54568 B2901 13441 13371k 20915 31734140 90 024 006 2972 237 451 056 038 World
QECD 1754 394%0 39202 3869 1543 5250 10145 12146 419 013 003 8089 2.31 9,68 031 0.3 QECD
Middle East 131430 4184 179 -1091 581 790 1647 308 048 006 3704 24} 172 15 039 Middlle East
NoreDECD Europe and Eursig 341 | 644 4 065 | 842 527 1194 1552 2732 3.50 073 0.29 455 2.29 8.01 .66 0.67 NorDECD Eunape and Eurssa
China 1358 475 13289 2515 496 2909 4737 8251 214 061 022 3488 2.4 b.08 173 062 Ching
Asia 2320 3158 12643 14pd 235 1644 2071 3698 Q7 046 013 B93 225 1.59 104 029 Asia
Mon-OECD Americas 467 2368 5340 gz 172 611 599 1148 1.3 026 001 209 .88 2.46 048 021 Nor-DECD Americas
Africa 1083 133 4977 1162 418 133 641 1032 068 055 018 552 | 4] 0,495 078 025 Aliica

Population: 74.9 million people
GDP PPP: 1.01 trillion S (close to Africa)

Energy Prod: 30.56 mtoe
Net Imports: 88.97 mtoe
TPES: 116.9 mtoe

Elec. Cons.: 206.71 TWh

Source: Key World Energy Statistics 2014

* TPES/pop: 1.56 toe/cap (>Africa, Non-
OECD, Americas, Africa)

» TPES/GDPPPP: 0.12 toe/S (Bottom 2)

* Elec C/pop: 2760 kWh /person (Below
World Average, >Asia, Africa, Non OECD —
Americas)




Turkey

BALANCE (2012)
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Prices & Taxes in Turkey



Petroleum Products

Super Gasoline Price (USD)

Diesel Price (USD)
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Turkish Power Prices 101
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Electricity Price Formation in Turkey
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Natural Gas Prices in Turkey

" 7631%
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Turkey- Consumer Prices Energy(OECD Stats)
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High Energy Prices

Highest Top5 Topb6 1st 1st  Bottom 7Bottom 4 Top 7 Bottom 9

to

Lowest Price l l l l

Heawvy fuel il | Light fuel oil Automotive Unleaded Mat. gas for | Mat. gas for | 5team coal | Electricity for| Electricity for
for industry™ | for households diesel il premiumi industry households | for industry™ | industry households
[tanne {1 0 litres) flitre) [hitrej [MWh GOV | (MW GOV |tonne) (MWh| [k

Australia . 1.474 . - . Avustralia
Avuistria 778.15 1 258.00 1.539 1.841 48.84 52.88 257.32 14116 271.90 Awuistria
Belgium 701.97 111936 1.637 2.197 39.89 Ba.08 128.24 263.77 Belgium
Canada 695,48 1 181.23 1.290 1.296 13.72 33.81 . Canada
Chile . 1 268.99 . 1.52%9 . 111.94 118.02 172.34 Chile
Czech Republic 519.52 1 208.00 1.508 1.801 47.33 83.95 C 148.84 205.57 Czech Republic
Denmark. 949.59 Z2085.14 1.624 2.257 . 129.98 119.62 393.93 Denmark
Estonia 1 33%.30 1.512 1.765 47.15 56.33 o 124.85 174.76 Estonia
Finland . | 428.44 1.679 2.20% 47.50 55.34 271.09 106.61 202.27 Finland
France 742,14 1 228.86 1.512 2.061 51.83 B89.64 126.02 193.36 France
Germarny 65817 | 0B9.76 1.633 2.097 49.89 94.61 169.32 387.63 Germany
Greece 796,68 1 719.62 1.510 2.246 60.99 151.50 141.91 216.38 Greece
Hungary 676,29 ¥ 1.487 1.821 45.62 57.51 132.71 182.01 Hungary
Ireland 1124.71 1 426.52 1.647 2.097 S51.74 96.98 . 173.32 292.66 Ireland
Israel C 2 056.61 C 2.07% C ki b 114.34 151.62 Israel
Italy 776,85 1928.14 1.841 2.353 o 321.70 305.56 Iealy
Japan 213.89 | 011,460 1.213 1.540 . . 126.21 174.23 242.14 Japan
Korea 204.89 1 261.81 " 2.058 78.68 75.80 . . 101.42 Korea
Luxembaourg . I 028.04 1.421 1777 53.53 78.88 ¥ 10660 206.82 Luxembourg
Mexico £09.78 X 0.821 0.975 . 34.24 X 121.53 90.85 Mexico
Metherlands 665.34 1.616 2316 41.48 103.68 112.84 257.20 Metherlands
MNew Zealand 710.87 . 0.931 1.8:60 24.01 116.72 C . MNew Zealand
Morway . 1 834.71 1.756 2.432 X b . 68.71 148.51 MNaorway
Poland 811.50 1 264.97 1.420 1.738 42.27 58.05 100.40 10948 196,30 Poland
Portugal 108115 | 753.62 |.473 2114 55.71 117.47 215.09 152.06 279.57 Fortugal
Slovak Republic 683.53 " 1.561 1.984 49.34 70.64 - 179.07 238.05 Slovak Republic
Slovenia X | 383.58 1.513 1.983 57.89 91.38 C 125.73 212,76 Slowenia
Spain 754.40 1221.25 1.514 1.913 4512 108.22 . Spain
Sweden 1 450.56 2 062.81 1.793 2.183 63.80 162.77 2043 233.66 Sweden
Switzerland 809.34 1 153.54 1.721 1.918 72.24 108,356 123.52 132.55 203.69 Switzerland
Linited Kingdom C 1 093.03 1.889 2.140 41.89 16.67 155.47 13%.78 228,86 United Kingdom
United States 705.22 | 101.07 1.044 0.944 15.39 34.05 79.39 &68.20 121,14 United States

Source: Key World Energy Statistics 2014

* In terms of energy
prices:

- Turkey is 1st in
Diesel, Gasoline
prices

- For other resources,
it depends on other
factors

15% of tax revenue
from oil and gas



Effects



Car Stock in Turkey

Source: Petder
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Cumulative Demand Increase (Aug 2014 from Aug 2013)

Gasoline
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Source: PetDer, http://www.petder.org.tr/
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GDP Growth vs Vehicle Fuel Growth(%)

%

48 Demand (%)

Sekil 29: Yilhk Otomotiv Yakiti Tuketimi ve GSYIH Bayume Oranlar (%)
Kaynak: TUIK, EPDK ve PETDER verileri

Source: PetDer, http://www.petder.org.tr/



Total Contribution of Petroleum Products to Taxes

70

60

50

a0 -
3

2
i
0

2005 2006 2007 2008 200 2010 2011 2012 2013

Milyar TL

o o

=

mOTV m KDV
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Source: PetDer, http://www.petder.org.tr/



Electricity Market — Growth 5%

2001: Electricity
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Natural Gas Demand Growth (10%)

Dogalgaz Talep Koridoru
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Billing periods also effect demand
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How to mitigate



1st - Know Demand Dynamics

* |s it domestic consumption?

Net thracat

* Is it export orientations? (so you o % =R, =
. o p Stoklardaki degigim

produce for your neighbour) o Pl S o el ke paven ensek —
. 1 . ‘\ 108

* Which sectors are the top energy i vo- = o
consumers? (lron & steel, cement, i
etc) N
* Which fuels are used in these 2011 2012 203 "%

sectors? (coal, nat gas, petrocoke,
etc.)



Back to drawing board —=Demand Dynamics

L v/ "‘

Electricity consumption
 (with Istanbul)



Turkish Demand Dynamics

 When it is hot (+8000 MW)
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35,000

 When it is cold (+4000 MW)
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Ministry of Energy and Natural Resources , Turkey



Ex — Turkish Iron & Steel

2012-2013
4,000
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Exchange rate harmed the competitive advantage of Turkish steel producers.

Their solution: They will form a R&D center

http://www.dcud.org.tr/tr/index.asp?lang=tr



Ex - Cement

* Switch to Petro Coke
* (Total Industrial demand: 2093->2800 from 2010 to 2012)

* Asked for incentives for the Waste Heat to Electricity

* Switching from Nat Gas to Coal decreases efficiency

* Price of Coal very important

 Germany'’s insulation of industrial tariffs from renewable subsidies.



2nd - Use Correct Metrics

* Energy Intensity

* Without changing the machine stock, if your currency devalues, your
inefficiencies increase

* Use toe/ton ... Energy per production weight/area etc

e To use correct metrics, have to make industrial surveys

e Balance tables
* Balance tables by sectors

e Because if your sector is very efficient they will consume more and
produce more for the exports. This may distort statistics



Ex — Iron and Steel

Spesifik Enei Taketimi

(MealTHE)

* Energy consumption
Mcal/Tonnes of Steel

2000



3rd - Efficiency is very important

e Turkey started from 1960s (1962- 1st Development Report-Energy part
- Savings)

e 1980s — chronic shortages
 Commission for Enerji Efficiency(Savings)
* National week for Energy Savings

e 1995 — Some kind of methodology*
* Early 2000s — International Projects

e 2010s - An established instutitional structure
* YEGM — DG for Renewable Energy
* National Energy Efficiancy Forums

11.11.1995 - SANAYi KURULUSLARININ ENERJi TUKETIMINDE VERIMLILIGIN ARTTIRILMASI iCiN ALACAKLARI ONLEMLER
HAKKINDA YONFTMEI ik



Demand Side — Targeting Audiences

e Education programs for Kids and Woman
e www.enerjihanim.com and City tours (for Ladies)
 www.enerjicocuk.org for kids and cartoons

* For Industry
* http://www.enerjiverimlisanayi.com/

* Govt targets for efficiency gains

* Missing: no eff. For agriculture?


http://www.enerjihanim.com/
http://www.enerjicocuk.org/
http://www.enerjiverimlisanayi.com/

But....

 Jevon’s Paradox
* A carpet maker from Gaziantep, increased efficiency by 10%
* Increased his profit margins
e Adds another unit

e Rebound effect (Why Turkey’s oil demand is still 2-4%)

* Consumer
* Tries to limit the share of energy costs.

* |f efficiency decreases the bill, the savings (S/TL) used for another activity
which also consumes energy



Autoproducers are important

* Cogeneration incentives

* |f not selling to grid, no taxes

e But if the market has distorted M
prices, may have unintended effect
(Consume form grid during peak hours,

And sell your production to grid )

2000.0

Wind Installed Capacity in Turkey
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Turkey’s Wind Story: http://www.barissanli.com/calismalar/2012/BSanli-SKarbuz-WindTurkeyRev-May2012.pdf



Ex: Bursa Demirtas Industrial Zone




4th — Competitive Energy Market &
Integration with Other Energy Markets

 Arbitration effect (Increases (most of the time) efficiency in Electricity
Generation Sector)

e Provides Security of Supply
* Increases the quality of human resources (for Turkey)
e Liquidity

L
€/WIWh RO-RS-BG-GR-TR coupled

==

+ B & &




Turkish policy makers tried several models

e TEK (Turkish version of EDF)

* Chronic financial problems, long construction times, inefficient operation

* BO/BOT (Ozal model Built-Own/Built-Own-Transfer)

* High tariffs (accelerated returns)

* ToOR for existing plants
 Electricity Market Model in 2001

e Eliminate cross subsidies
* Transparent price formation
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No wind / Wind (3000 MW)

Price Formationin Turkish Power Market
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Still the price is formed by natural gas plant but what is the efficiency?

http://www.barissanli.com/calismalar/2014/bsanli-tpm-2014agu.pdf
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Turkish Electricity Market and EU
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5th — Are you sure about overnight hikes?

* During the 2001 & 2009
economic crises

* People may go bust

* Lose their habit of regular
payments

15.0

100 1

5.0 1

Q.0

/ Economic crises

218 214

209
204
'E.s 19,:9

187 186

18,1 -
17.3 17.86 i

155
161
M8 444

1994 1925 1858 1937 1S5E 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2000

Turkish electricity system theft&loss ratio over years



6th — Targeted frontier projects

* The composition of your Industry is important

* Turkey
* Automobiles, household appliances, cement, steel

* In these industries most of the energy consumptions
are from
* Motors
* Boilers
* Heating/cooling systems



Ex: Project from Iron & Steel (Erdemir)
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/th- Seperate «Can’t Pay» & «Won’t Pay»

* This is a must before price hikes

* Price hikes must first target middle-higher income level
e In Turkey car taxes >1600 cc is higher( levelized)
e Start from the appliances (inefficient ones)
* Move to fuels
* Produce the correct signal



Finding the difference between

e «can’t pay» and «won’t pay»
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Conclusion



Conclusions

* Markets as «institutions»

* Built a good institutional structure to monitor, analyse, survey,
disseminate

* High prices effect people differently
» Save the subsistence (limited, time limited)
* Expose the middle-high

* Increase predictability



Thank you



Addendum



Manufacturing value added per capita and industrial energy intensity at the country level, 2010
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Waves of innovation

Gth wave
Sustainability
Radical resource productivity
Blomimicry
Green chermistry
Industrial ecology

Innovation

Renewable energy
Green nanotechnology
Sth wave -
Digital networks 7’
Biotechnology
dth wave Software
Petrochemicals infermation technalogy
P — [I:c_tru_nlcs
2nd wave Electricity Viation
15.1' e Steam power Chemicals e
L Railroad hustion endi
Water power ctepl Internal combustion enging \
Mechanization Coton
Textiles
Commerce
/_ o
1785 1845 1880 1950 1290 2020

Source: Adapted from Hargroves and Smith (2005),

UNIDO, 2012



Share of energy costs in total industry input costs, by sector, latest available year [percent)

Group of large
All Developed Developing developing
Sector countries countries countries countries®

Procass saciors

Refmad patrolewrn and nuclear fual® B1.6 584 06 GE.4
Mon-metallic minerals 1.8 T 127 6.5
Basic metals 7.3 5.8 8.3 9.9
Chamicals and chemical products 348 4.9 3.5 100
Dizcreta product sectors
Oiher fransport equipment 32 1.3 8.6 2.4
Fabwicated metal products 24 2.5 2.4 5.1
Mechinary and equipment 2.0 1.4 27 4.0
Medical and optical instruments 1.8 1.3 3.0 1.7
Electrical machinery and apparatus 1.5 1.7 1.4 2.2
Radico and television 1.4 1.2 1.6 1.3
Motor vahicles 1.1 1.0 1.6 1.2
Office and computing machinery o7 0.6 2.0 0.8
Combined sectars
Rubbsar and plastic produscts B3 3.4 6.8 T8
Faper, pulp and printing 3.2 3.6 2.8 4.0
Wood products 3.0 24 3.5 4.2
Textile and leather 2.0 23 a.3 25
Faod and tobacso 2.3 1.7 2.5 149
Mon-specified industry 20 1.3 2.8 3.2
Total 12.3 &1 17.5 8.9
Excluding refined petrolaum 3.6 25 4.3 4.8

UNIDO, 2012



