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ABSTRACT

EVALUATION OF REFORM IN TURKISH ELECTRICITY SECTOR:
A CGE ANALYSIS
(ULVD 'DXWDM UHQHUGHP

Doctor of Philosophy in Economics
Advisor: Doe. Dr. K. Ali Akkemik
January, 2016

7XUNH\YV HOHFWULFLW\ PDUNHW KDV XQGHUJRQH H[WHC(
liberalization, unbundling, privatization, and establishn@érdrganized power markets,

retail market opening, and the establishment of an independent energy regulatory
authority. | employ a static computable general equilibrium (CGE) model to test the
impact of power sector reform on the economy. Major findinggest reform has been
beneficial to the economy. Market liberalization has a positive impact on gross

domestic product when implemented on all statecompanies simultaneously.

Stronger participation of statein companies in the daahead market gendes a

positive effect on the economy similar to that of larger private participation in the

sector, with the GDP turning around @3% above its base levels after each shock.
Stronger demandide participation also affects the economy positively. A satran of

all reform elements combined generates a deviation of GDP by 0.2% above its baseline.

Keywords:power economics, computable general equilibrium modeling, social

accounting matrix, reform
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(NRQRPL 'RNWRUDVO
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7¢UNL\H HOHNWULN SL\DVDVO \Oo0OQGDQ EX \DQD SL\
D\WWOuUWOUPD |JHOOHUWLUPBORUNRQX D BI'O® NSWHILDINGIQ B
DoboPDVO YH ED+OPVO] HQHUML SL\DVDVO GHQHWLP NX
NDSVDPOO ELU UHIRUP Ve UHFLQGHQ JHOPLUWLU %X GRN
UHIRUPODUOQ HNRQRPL\H HWNLVLEOCGEWDIIyN KHVDSOD:(
LQFHOHQPHNWHGLU (OGH HGLOHQ VRQXoODU \DSOODQ
ROXPOX HWNL HWWL+LQL JJVWHUPHNWHGLU 7P NDPX 0
VHUEHVWOHUWLULOPHVLQLQ JD\UL VDIL \XUWMAUKDV OO
.DPX GLUNHWOHULQLQ J*Q |QFHVL SL\DVDVOQD GDKD HW
\D\JOQ NDWOOOPOQ \DUDWWO+O HWNL\H EHQ]JHU ELOLPG
LNL GRNXQ DUGOQGDQ *6<+ ED]Js MHMIQHOHWRDINWDGOU
wDUDIOQOQ sL\DVD\D NDWOOOPOQ GDKD Je0O+ ROPDVO
7P UHIRUP XQVXUODUOQOQ GDKLO HGLOGL=+L VLP«ODV\F
ELU HWNL \DUDWPDNWDGOU

Anahtar Kelimelerelektrik enerjisi ekonomisi, hesapkbilir genel denge

modeli, sosyal hesaplar matrisi, reform
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CHAPTER 1

INTRODUCTION

7TXUNH\TV SRZHU LQGXVWU\ KDV XQGHUJRQ@éWFRQVLGHUL
electricity market law (EML) was approved in 2001. EML introduced laiggde

reform in the sector. The aim of this dissertation is to test the iroppotver market

reform on Turkish economy, employing a static computable general equilibriu®) (CG

model. The impact of potential electricity sector policy shocks on the economy is also

examined.

The hypothesis tested here is whethgtievingreformfV XOWLPD VM irRtEMHFWLY +
firstarticle tLQFOXGLQJ WKH Cihavid¢ialyR&IRENQ thanSoharént 3

electricity market operating in a competitive environment under provisions of civil law

and the delivery of sufficient, good quality, low cost and environririendly

electricity to consumers ...thashada positive effect on the Turkisftonomy.



Major findings from policy simulations show that market liberalization benefits the
economy the most if undertaken for all state-run power companies simultaneously, and
a reduction operational inefficiencies of state-run companies, stronger private-sector
participation in the generation segment and establishment of the day-ahead market all

have positive effects on the Turkish economy.

The removal of a 10% monopolistic mark-up on prices for commodities produced by
state-run power companies, including generation, wholesale trading and distribution

segments, leads to a positive deviation of GDP by 0.35% above its baseline.

Arise in private- VHFW R U TV \gknBrdtidh ak QalMy SRBAIXE for lower public-

sector generation identical to changes accrued in the 2010-2012 period, boosts the GDP

to 0.18% above its base level.

More interestingly, simulation results suggest that the impact of higher participation of
state-run companies to the day-ahead market is positive and similar in magnitude to the
impact from an increase in private-sector TV V i Bebketdtion. GDP settles 0.25%
above tis base level when sales of state-run generation and state-owned wholesale

segments to the day-ahead market increase by four folds each.

Stronger demand-side participation also exhibits positive effects on the economy.
Similarly, a reduction in technical and theft lossess combined by higher investment as
well as elimination of X-inefficiencies in the distribution sector have smaller, yet

positive impacts on value added.



A simulation of all reform elements combined generates a deviation of GDP by 0.20%

above the baseline.

This dissertation is organized as follows: The rest of this chapter offers an overview of

power sector developmergkobally as well asn Turkey. The second chapteontinues

with a summary of literature on electricity sector reform, followed by a detailed account

Rl 7XUNH\TV UHIRUP LQ FKDSWHU WKUHH &KDSWHU IRXL
construct the database for tB&E model and chagr five explains the structure of the

CGE model employed fahe Turkish economy. Chapter six reports findings from

simulations and concludes.

1.1 Power Sector Outlook: Facts and igures

The long quest for optimal allocation of power resources has péshiesthdamental

reform in the electricity sector in many countries during past decades. The liberalization
wave embraced by the global economy in the beginning dfd8@shas also touched

the power sector. But there still exist challenges to openingwpmmarkets
completely andhe UHIRUP LV RQJRLQJ HYHQ LQ SLRQHHULQJ FR
complexity and new challenges arising from various generatiarces and

environmental concerns.

Electricity cannot be stored and has to be geéedrandconsumed simultaneously
which makes it different from other traded commodities. The sector is regulated as to
ensure supply and demand are always balanced so that the system does not collapse.

The sector has traditionally been recognized as strategic amaged by the public



sector usually through a staten vertically integrated monopoly, with prices set lower

than marginal costs as a tool for social and economic policies. But this approach has led
to high inefficiencies and large burdens on state bsddéte trend reversed in the
beginning of thel980s,upon argumentthat it was possible and economically viable to
open up the power sector to competition, at least for certain segmitmitsthe

industry

Reforms were launched in a number of countrigg Chile, the UK, Argentina,
Norway, New Zealand and Australia being the pioneers. Turkey has been no exception.
Early attempts to liberalize electricity markets in 1880sproved unsuccessful and the

country underwent an extensive reform programistags of 2001.

Key reformsteps were unbundling of generation, transmission, distribution and trading
activities, establishment of an independent regulatory body, the launch of wholesale
power trading through the daahead balancing market and the cortipieof the

privatization of all distribution companies in 2013.

The Turkish government is set to continue reforms with a new electricity market law
enacted in March 20184ajor changes brought by this law @eparation of market
operator from system opmor, establishment of an energy exchange, establishment of
an intraday power trading platfornprivatization of generation assetsmoval of

DXWRSURGXFHUVY VWDWXV IRU SULYDWH JHQHUDWRUYV

Power is a vital source of energy for households and a keyfopagriculture and

industry consumers. While sustainable and environmentally friendly power generation



and quality services at low costs are the rationale for reform, it is also crucial to analyse

how reform affects other sectors in the economy.

In thissection | present some brief facts and figures on the global power sector outlook,

followed by a detailed discussion of the power sector developments in Turkey.

Global power demand has almost doubled in the ‘2890 period, with an average
annual growthrate of 3.1%, the fastest growing of any final form of energy (IEA,
2013). It is expected to grow by almost two thirds during 22035, at an average
2.2% per year, with demand in r@ECD countries accounting for the major part of
this increase. Growthmiglobal power demand is strongly linked to overall economic
performance and will highly depend on future government policies, efficiency and

innovation in the sector, as well as environmental and supply security concerns.

Shares in generationix are ale expected to changelthough coal is forecast to

maintain its largest share in global power generation at 33% in 2035, from 41% in 2012
(IEA, 2013). According to the same forecasts, the share of renewables will rise to 31%

from 20% and the shares of gasd nuclear will remain flat at 22% and 12%

respectively, over the same period of time. And the shift towards lower carbon sources
and more efficient power plants will be translated to a 30% fall ini@@nsity in the

sector. Table 1.1 below shows deymteent of demand and generation from 1990 to

2035 forecasted levels.



Global installed capacity in 2013 was about 5,950 GW in 2013 and is expected to rise to

*: LQ (8 $FFRUGLQJ WR WKH ,$(fV ZRUOG H
in 2013 major gvss cumulative additions during 202835 will be in gas, wind and
coal capacity with 2%, 21% and 2% of the total 6,053GW additions during the period
respectively. Of these, about two thirds are expected to be built ir®BED

countries.

Power pricesre also expected to rise in the coming years, although industrial prices in
the US are expected to be half their level in the EU and 40% lower than those in China,

with crucial implications regarding competitiveness of industrial product in each region

(IEA, 2013)

Tablel.1 Electricity demand and generation by region (TWh)

Demand Generation
New New
policies* policies*
1990 2011 2035 2011 1990 2011 2035 2011
2035 2035
OECD 6,591 9,552 11,745 0.9% 7,629 10,796 13,104 0.8%
us 2,713 3,883 4,753 0.8% 3,203 4,327 5,253 0.8%
EU 2,241 2,852 3,246 0.5% 2,577 3,257 3,610 0.4%
Non- 3,493 9,453 20,405 3.3% 4,189 11,317 23,983 3.2%
OECD
World 1,085 19,004 32,150 2.2% 11,818 22,113 37,087 2.2%

Source IEA, WEO 2013 *Forecast according to the new policies scenario.

A$%&' ()& *+9%60!),,*-.'+/1&*1&01121314*5' '1%!6,1+)-"*718*-1(*-11.1&)'5%!%1119$:!;4=#>7?7



1.2 Power Sector @velopments in Turkey

7XUNH\YV DYHUDJH DQQXDO SHU FD-2g18yperisdda3 B3R ZWK GX
while power demand has increased by 5.3% for the same period. Thisghwutlsin

power demand has been performing at a faster rate than per capita output in the past 14
years. But power demand has underperformed by arddrmbinpared with per capita

real GDP growth rate in 20X8ee kgure 1.1 below)a worrying developmerior the

industry as well as for the economy
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Figure 1.1 Growth rates: power demand vs. per capita real GDP

Per capita real GDP growth eaits expected to increase fr@®%in 2014 to 3.86in
2015 and to 5% and @6 in 2016 and 2017 respectively, accagdd WR WKH JRYHUQP

medium term program expectations. This suggests energy demand might also



experience faster growth in the coming years. Energy ministry expects power demand

to grow at 5.66 annually on average during 202822(TEIAS, 2013 p17)2.
1.2.1 Power @nsumption

Gross power demand totalleB7Z2'Wh in 2014, double the demand for electricity in the
countryin 2000. Annual average per capita power consumptiorBy@@skWh in 2014.

And the figure for 2011 was 3,070kWh or less than half the 6\&Rakuro area

averagé Given that Turkey is an emerging economy, its per capita power consumption

is expected to rise as the economy advances.

The share of commercial power consumption has changed considerably in the past
decade, rising t@8.9% in 2013 from 9.%% in 2000, as shown irfrigure 1.2below.
While household and industrial consumers have given@s aAnd 26% of their shares

to total consumptiodown to 22.7% and 47.1%spectivelyfor the same period.
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Figure 1.2 Net power consumption by itgion (%)
Source TUIK.

1.2.2 Generation Mx

Total power generatiowas 252TWh in 2014, which 8% higher year on year. Of this
QDWXUDO JDV KDG WKH OLRQ T V-fiké& D8I HRtlro, 3.4% ZDV |

wind and the remaining fuel oil, wastedapther renewable generations.

Natural gas has by far the largest stake in the generation mix, although it has been

falling in recent years RP H RI 7XUNH\{V WRW D dir&m2p13, RXW S X\
up by 7 percentage points compared to its shar28df but lower than the 46.5% stake

of gasfired output in the generation mix in 2010, the base year for the model

constructed in this dissertatiofheoverallpicture has changesiibstantiallyfrom

2000, as shown by the pie graphs in Figure 1.3below:
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Figure 1.3Generation mix: 2000 v2014

Natural gas geothermal and wind have replaced oil and coal fired generation in the
SDVW \HDUV 7XUNH\TV LQFUHDYV H Gx@odeS th@@uhiyF\ RQ JI
to security of supplyisksdue tohigh dependencen foreign resourcedt also leads to

D KHDY\ EXUGHQ RQ WKH HFRQRP\fV FXUUHQW DFFRXQW

Therefore one major target fapublic policy is toencourageliversification of resources

andof countries of origin formportedenergy commoditie

The StrategyPaper onEnergy Market and Security of Supgpproved in 2009 has set
goals to reach at least a%@hare in renewablewith the target fowind capacityset at

20,000MW by 2028DPT, 2009). AlsoTurkey is committedo reach 600MW

SI06HY&I' )4+~ I"## 1(//01.)+()2134! -1 +,(560+-'/,1341 - 178)*0+-19.:8560;< !
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geottermal capacity anteducenatural gas share in the generation mix belo% 8§

the same time

The countnyis also adding nuclegowerto its generation portfolio. The strategy paper
aims to ensure at least %N total generation by 2020, and the fits2GW unit of the
Akkuyu nuclear plant: 7 X U N H \ 146 éxpecdied/to go online by 23] Wvith the
remaining three units planned to start their commercial activities within the following

three years.

All'in all, shares in the generation mix by 202&calculated to be 360-24-6% for
gas renewablegcoal andnucleargeneration technologiesspectively. Given respective
shares in 204.and ongoing power plant projects, although not impossible, meeting this

target by 2023 may prove challenging.

A recentreport by Bloomberg New Energy Finance conclugiagernment projections

for powerdemandandgeneration mix by 202®ill not be metgiven currenenergy

policiesin Turkey(BNEF, 2014). It estimates just half of the planned wind capacity

will come on lineby thattime ZKLOH 7XUNH\TV ILUV WoQeoRnelDU UHDF
in 2022 (ibid., p2). If nuclear plansire on schedujeuclear could start substituting for

gas, whose share in total generation is estimated to%%en32023 (ibid., p7).

A$%%! () +++,-../0(( ,123*-../4/5- 678368%.'BRY%'738;"<5- 6=->8-4-1-.-?-78-=8%!20!"@!
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1.2.3Installed Capacity

Installed capacity rose ib5% from 27.3GW td69.5GW in the 20002014 period. Of

the total2014 capacity, hydro held the largest stak&4#°, followed bynaturalgas

with 26.%%, coal with21.3%, other thermal capacity withl.9 and windwith 5.2%.

In addition,EPDK data show that of the 40GW power capacity under construction in

January 2014, 32 is natural gas, 28 hydro, 2@ coal, 1o wind and the remaining 3

% other thermal and renewable capacity. With natural gas still baring thetlalgee

LQ FXUUHQW FDSDFLW\ XQGHU FRQVWUXFWLRQ ORZHUL

30% by 2023 could prove challenging for Turkey.

Table 1.2 Resource distribution of capacity currently under construction

"#$%"&' H-.%0' H-.%'
™" *+"& #-%/"&' | 012%+ | 3 452 %.5.6"7&.)' | 8+#"&
*Q"A#1'$52.%'
+5)HY$ H#4+5; "HOOHE| %SHEE W | "S&MH | )P | '%)! &($8)'!
<-"%.' H+ | #(+! #+! #%+ "+ | "+ 1 !
Source EPDK Note: *as of January 2014.

Having recognized the evdt QFUHDVLQJ GHPDQG IRU HOHFWULFLW\
eonomy, the government has put maximum effort to support private sector investment
in power generation capacity, even before the 2001 reform was lauActtedid

operator TEIAS) projections show determinacy in carrying on current public and
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private sectopower plant projects is crucial for supply to meet demand in coming

years.

TEIAS capacity projections for 2013017 suggest supply will meet demand at the
following extents, assuming that some 3GW and 16GW capacity under construction by

public and privée sector respectively as of 1 January 2013:

1. Given only the existing capacity, supply will b&®elow demand as of 2015
and the situation gets worse in 2016 and 2017, with supply%tahd 11.86
below demand respectively;

2. Given existing capacity and lyrpublic sector plants come on line in due time,
power generation still falls short of demand B% & 2015, and by % and 8.%6
in 2016 and 2017 respectively;

3. Assuming that all public and private sector plant projects will be completed in
due time, the i®erve margin becomes positive, for all years, with supply?45.9
above demand in 2015, and 1%.8nd 16.26 in the coming two years

chronologically.

These three scenarios clearly indicate how crucial the role of private sector investments

is for supply seatty of electricity in coming years. According to an independent study,
7XUNH\fV WRWDO LQVWDOOHG FDSDFLW\ VKRXOG LQFUH
decade, in order to meet the ever growing industrial demand (Accenture, 2013). This

implies some $13th additional investment in the power sector over the period.

n#!



1.2.4 Generation by hstitution

Private sector involvement in the electricity sector in Turkey was very limited until the
beginning of the 2000s, as Figure 1.4 indicates. Private generaticieddonjust 236

of the total generation in 2008of which 1@ were production companies an®43

were auteproducers which were utilities that were excluded from the oblication of
holding a license and generated for their own power Reddsle the majoity of

generation, around %4, was covered by public generalEldAS and its affiliates.
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Figure 1.4 Power generation by institufion

SourceTEIAS. Note: TOOR refers to stat®vned plants ran by private companies
under transfeof-operatingrights contrats.

This has changed in about one and a half decade, with EUAS and its affiliates

generating just 28% of local output, 2% met by TOOR plants and the remaining 70% of
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power generated by private companies in 28lcWever, it is key to notthat22

percenage points irprivate generatiohin 2014 was output bylants operated by

private companies und@uild-Operate (BO) and Buil®perateTransfer (BOT)
contractswhom the state guarantees stlasa fixed price regied by the energy
regulatorEPDK. Given he state support, these firms guaranteed returns to investment
plus lucrative earnings on top of costs, thaggnot fully exposed to commercial risks.
For these reasonthiey will be consideredspart of the public stake in the Turkish

power markein the database and in simulations in the following chapters

1.2.5 Power Trade fows

Turkey has imported power since 19¥Bh imported volumeslwaysmakingup for a

very small share in Turkey’s total generation, thus their effect on domestic markets has

been limited. Figure 1.5 shows how imported power volume has increased considerably
since 201@ue to e&pansion of interconnection lines at border points in recent years
higher participation of private wholesale trading companies in-toster trading

since the establishment of Turkey’s day-ahead market in 20.

Imports from Georgia and Iran have traditionally been high partly due to bilateral
powerexchange progrartsbetween Turkey and each of these countries. Azeri imports
started with 15.3GWh in 20 and have significantly increased since then. And imports
from western borders with Greece and Bulgaria have revived as of 2011 owing to
$196&!"()*+!,'+-./101'2(1)0341'41()*I5+670(*18*&*+0(6'&!6&19:";1,0.14+*036<*-11=I>?10&-1>?@'530&(.A!
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higher cross-border trading activity by private companies. Similarly, Turkey has
exported power to Azerbaijan and Iraq since 1992 and 1994 respectively. While power

exports to Georgia, Syria, Greece and Bulgaria started after 2005.
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Figure 1.5 Turkish power imports vs. exports (TWh)

Turkey plans to join the European Network of Transmission System Operators
(ENTSO-e), which could encourage development of new cross-border capacity and
increases in cross-border trade volumes in the medium term'2. This will increase cross-

ERUGHU WU D & ldéndsfiywhoR &I pridés.
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1.2.6 Dayahead Rice

Turkey established a dahead pricing DAP) mechanism in 2009, which went through
a dayahead planning phase (262011)anda fully-functioning dayahead markét

was launched in erd011 Figure 1.6 shows how the level of dalyead prices has
evolved since 2009. Its average haseased since establisbnt of the marketas
indicated bythe trend line in red and there have been spikes and troughs at certain

points in time.
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Figure 1.6 Average daily deghead price
Source: PMUM-TEIAS.
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DAP hit a record high o406 TurkishlirasyMWh (TL/MWh) on 13 February 2012iue

to limited gas inflows from Azerbaijan and Irdoe to technical problenssthe

country was experiencing the coldest winterecent yeard. Similarly, in December
2013 dayahead pricesoared t®807 TL/MWh as gasgpplies failed to meet peak
demand in very cold weather; and to a smaller extent in February 2014, when prices
averaged 206 L/MWh during 612 February, compared to an average of T631Wh

the previous month.

Turkey has a limited natural gas distrilmutiinfrastructure, which causeslimitations in
supplies to commercial and household gas consumers in peak demand times even if
imports were to meet demand. This constitutessiderisk for pricesin peak demand
periodsand the riskpremium will continugo be paid by consumers unless

infrastructure is not improved.

On the downside, prices sometimes slumped to the -BIOBAIWh levelsin times of

low demand combined with high wind and hyplowergeneration.

1.2.7 Retail Rices

A key objective of th001law wasto deliveraffordable and faipowerprices to end

usersFigure 1.7shows how retail power prices have evolved s2@@6 Clearly,

S1068&!'(&1)&*+)'1,+)1-./01'&123)/45167"61*38./9(8218:1'(&1;3)</9(1%'1'&1=8 &+)+.+5/-1.1%&) >/-&1 ?=@=AB!
2+C4.+1218.&1(MDEECCCFO50F5+>F) EGHIJ%E/<./BEAT2H0RE5E). &42/)0&9/F129!1+,IL1431):!
67"MF

NOLKZ % E] + E %W 0]*Z IvuElIS}% ESIE W/ A ~32 v WDhD- A

(&)&OM*9DEE)1*+)F&*/19F-+0F")E)1*+)EP('0.E*',%0,1/9'&.&0&FIF('0.

n#!



prices have been increasing for both hbwate and industrial users, therefangssing

theultimate target

Powerprices in Turkey are more of a political commodity, and the Turkish government
has traditionally depressed them through subsidizatitimesitaterun power and
companies. As a rule of thumb, prices will go flat in-plection years and endser

tariffs ae increased in the pestection period.
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Figure 1.7End-user power prices (TL cent / kWh, inflati@ajusted®)

Source EPDK, own calculations.

1.2.8Day-aheadmarket vs. bilateral agreements

7 X U N H\ T i\in8kethddglwas designed as a market whiitateral agreements
would dominate and the deghead marketould complement for the remaining

electricity needsHowever, physical volumes of the dalyead market have increased
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significantly since its establishment in the end of 2808 ovespassed bileral

DJUHHPHQWVY PDUNHW VKDUH UHDFKL&3howninQ WKH HQCGC

Figure 1.8
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Figure 1.8Day-ahead market vs. bilateral agreements share to total market volumes

To conclude for this chapter 7 XUNH\JV SRZHU VHFWR h&Bive XQGHUJR
reform process since 2001. An independent regulatory body has been established with

the approval of the new power market law. Organized markets, includingahdayg, a

balancing and settlement, an inttay market as well as a power exchangestmen

established, in a bid to generate price signals for future investment in the sector. The

n#!



day-ahead price has increased on average since the market was establishesgrEnd

retail prices remain regulated and they have also increased through time.

The incumbent electricity company was unbundled into generation, transmission,

distribution and supply and retail segmefsise Chapter 3 for detaildjll regional

distribution companies were privatized and privatization process in generation is

ongoing. e share of private sector participation in the power markets has increased

through time although stateU XQ FRPSDQLHY VWLOO KROG WKH OLRQ
Demandside participation has also started to evolve, as gradual reduction of the lower
consumption limit for large eligible consumers has encouraged competition among

power firms.

The share of gas in generation mix has increased substantially, also increasing the
FRXQWU\YVY GHSHQGHQF\ RQ IRUHLJQ UHVRXUFHV 5HQH.:
geneation has also increased but at a slower pace. Demand for power has increased

since introduction of reform, but failed to meet high expectations of around 8% average

annual growth.
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CHAPTER 2

POWER SECTOR REFORM

Electricity sector reform has takerffdrent forms depending on a number of factors

VXFK DV D FRXQWU\TY QDWXUDO UHVRXUFH DEXQGDQFH
developments, as well as institutioaald other factors. However, there are a number of
common features seen in almost albrening countries. These include market

liberalization, restructuring, regulation, competition, privatization and the establishment

of an independent regulatory body.



Evaluation of reform+the main task of thidissertationtis a complex and challenging
task. This is because reform is usually an ongoing prottessit is difficult to

conclude on reform effects at a certain point in time as it might have not delivered
completely. Moreover, many reform elements interact with each other and it is difficul
to evaluate which elements should be attribtweshich effects (Pollit, 2007). The
presenc®f endogeneityalso threatens accuracy of outcomethimcase oéconometric

models.

Reform in electricity sector differs substantially from that in otheitiesl, given certain
physical and economic attributes. Electricity is not storable, thus supply has to meet
demand instantaneously. This is not an easyftagkhysical and behavioural reasons.

For instance, unless changes @mhnd for electricitgue tounpredictable factors such

as weather conditiorare instantaneously met by the supply side, this may lead to major
imbalances in the transmission system leading to extreme levels of voltage and thus to

an overall failure followed by largscale outages

Moreover, shorterm demand elasticity for electricity is very low and supply may also
become highly inelastic in case demand increases at a sudden and maximum capacity
starts being used (Joskow, 2003). This causes high price volatility in the nidmkea
balancing mechanisis necessary fahat supply and demarnd clear in reatime

electricity markets.
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This section summarizékeliterature related to electricity sector reform, including
experience at an international, European Union and indivatwantry level. A brief

discussion on the reform in Turkey follows.

2.1 Rationale for Reform

Different meanings are attached to refand liberalizationn theliterature sometimes
usingthemassubstitutes. Thysn attempt to provide meanings suatm® will refer to

when used in thidissertatiormight be useful.

Jamasb and Pollitt define liberalization as the process requiring at least one of the
following inter-related stepsgsector restructuring, introduction of competition in
wholesale generain and retail supply, incentive regulation of transmission and
distribution networks, establishing an independent regulator and privatization

13).

Alternatively, Newbery (2001)ses the term to refer to guaranteeing access to network
to competitive entrants while maintaining the vertically integrated incumbent who owns

the networkThis definition will apply here

Further on reformJoskow (2008) counts a number of elements that characterize what
KH F Degtlavdk architecture of desirable feagsrfor restructuring, regulatory reform
and the development of competitive markets for pébwer 11-12). These include

privatization of traditionally statewned electricity monopolies, vertical disintegration
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of potentially competitive segments, edisttiment of public wholesale spot and

operating reserve market institutions, development of the demand side of electricity
markets, efficient access to transmission networks, unbundling of retail tariffs, creation
of an independent regulatory agency amadsition mechanisms to pass from the old to

the new system.

In their search for conceptualization of liberalization in electricity, Arentsen and
Kunneke (1996) offer three main categories of coordinating mechanighessector as
shown in Table 2.ITheyargue that while all mechanisms-egist at all times, there is
one that is dominant in the sector and reform occurs when there is a shift in dominant
mechanisms, for example, from hierarchy to netwawkninated or from network to a

marketdominated strucire.

Table 2.1Characteristics of basic coordinating systems

Coordinating Unit of decision Mechanism of Dominant economic

mechanism making allocation goal

Market Individual Price setting Individual profitability
and continuity

Network Group Agreement Collective profitability
and continuity

Hierarchy Public authority Directive National public interest

Source Atentsen and Kunneke (1996)

Erdogdu (2007) defines reform as the set of measures to address problems in the energy
sector, excluding single gte taken to postpone problems from this definjtioith a

major focus on the reform in Turkey
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Here | will use the reform system in a wider context, sometimes even referring to just a
number of steps taken in a bid to change existing status quo otthewihout
necessarily including a set of extensive measures covering all aspects of thdaector

practicality reasons

Electricity industry has traditionally been characterized by a monopolistic structure.
Large sunk costs give the industry featuwsea natural monopoly. Moreover, segments
in the supply sidetgeneration, transmission, distribution and retail supply and ttade

have traditionally been vertically integrated.

Davies et.al. (2005) argue thatsons for initiating a reform progranifdr between
developed and developing countrigish the first group motivated to improve

efficiency and economic performance and the latter interested in lowering the burden of
utility sectors on the state budget, attract investment, both domestic emaiitnal, as

well as lower losses from theft or network inefficiencies.

However, it is difficult to strictly divide motivation for reform among different levels of
FRXQWULHVYT HFRQRPLF GHYHORSPHQW 7KH 8: H[DPSOH
ruling government opted for reform for almost all abewentioned reasons, and not

only.

Economic conjuncture at a national and international level is crucial, as Helm (2003)
describes in his account of the power sector reform in Britain. The author explains how

the mismatch of oil and gas pricesvith the latter lagging behind following the second
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oil crisis in 1979, concerns ovén)efficiencie®f stateowned energy enterprises, a
UDSLGO\ LQFUHDVLQJ GHPDQG WKDWY%HGNREIMV SODQ
crisis in 1981 all were pushing factors towards reforneingrgy sectors England and

Wales in 19861983

Other macroeconomic variables, namely increasing unemployment and excess capital
capacity, deteriorating value of the domestic currencinagdollar and a sharp fall in

oil prices also contributed to reform commitment (ibid.). Eventually, higher interest
rates increased higher costs of financing public debt, and need for {sbcate

investment also rose.

International lending organidans such as the International Monetary Fandthe
World Bank havelsopushed for liberalization in network industrieparticularly in
developing countriegwith the primary goal of eliminating the burden on state

finances, which would eventuallydd to increased efficiency in these industries.

Bhattacharyya (2011) lists a number of reasons for deregulation, including the decline
of natural monopoly rationale, failure to provide incentives for siateed companies
to increase efficiency (or lack sufficient punishment to inefficiencies), statened

LQFXPEHQWYV EXUGHQ RQ QDWLRQDO GHEW DQG SROLW

With the newwave of reform in thd980s Imarket solutions were proclaimed as ways

out of the impasse of the stagftatary seventies Roberts, Elliott and Bughton, 1991,
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p 9). The belief that at least some segments of network industries carried contestable

markets features became widespread.

Identification ismore straightforward with the electricity sector, wherevoek-linked
segments, namely transmission and distribution, are the ones that carry natural
monopoly features due to high sunk costs and economgeslef\While theremaining
generation and suppBegmentsnd their related servicésontracting, meteriy,

billing) offer competitivemarket featurest herefore, these segments can open to
competition, as it did happen in a good number of economies after power sector reform

was first launcheth the earlyl980s

Asymmetric information between the regulaamid the incumbent, as well as allowing
for crosssubsidization among different segments, resulted in high inefficiencies in
stateowned vertically integrated enterprises and in a failure to properly punish such
inefficiencies due to superiority of the emtese above monitoring authority regarding

the state of the sector.

Political captureof publicly owned and managesectricity enterprisealso leads ta
tendencyof usingcostadvantages from economies of sdaleoveremployment
which canbe transhtedinto lower investments and higher operational inefficiencies

arising fromlarger size of the organization.

Lastly, relieving fiscal burden of statevned power enterprises is a seXplanatory

motivation for reform. Roberts, Elliott and Houghton41®who discuss privatisation
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LQ 8.1V HOHFWULFLW\ VHFWRU IURP D FULWLFDO YLHZ
JRYHUQPHQW KROGLQJ WKH JHQHUDO SROLF\ REMHFWLY
which they argue is the result of increasing share oligpakpenditures to gross

national product (GNP) in a period of slow economic growth.

2.2 Reform Elements for Power 8ctor

+HUH , GLVFXVV HeibbBHHEIMY RR WNKRIZ 3 QDPHO\ UHVWL
privatization, establishment of wholesaleptsand reserve markets, demeside
development, access to transmission netwastsblishment of an independent

regulatorybody andransition mechanisms

The design of power sector reform is key for its success and all country conditions
should be condered before making decisions that will likely affatta large scale
distribution of rents and risks, investment trends and catching up with latest
technological developmentEhe choie of including all elements eéxtbook refornor
just a part depersdon the final objective of each country opting for refasrwell as

initial conditionsof the sector for that particular country

For instance, if the ultimate goal is to reach fully competitive markets, a country is more
likely to disintegrate the semtand privatizeéhe spiroff companiego foster

competitionin a utility sector
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Newbery (2001) presents two main ways to introduce competition into network utilities

tincluding electricity: unbundling and liberalization.

While the first requires a paration of supphchain segments, i.e. generation,
transmission, distribution and supply activities to then introduce competition to its
contestable parts, the liberalization alternative pveser Q F X P BE/er@&iy vV
integrated structure and its owngigsrights on networkby just introducingheright of
accesdo network byother competitorsThe latter pay a transmission fee to the

incumbent.

Liberalizing entry to already existing integrated structures is a less disruptive form of
reform but barethe risk of predatory pricing by the incumbent in order to eliminate
competition in the market and maintain its monopoly po®ee example is designing

transmission tariffs in a way that discourages market €itvid).

(XURSHDQ 8QLRQ T Yharketdirgdtivé @rhbiraded libEralidation as one of the
PRGHOV WR UHIRUP PHPEHU FRXQWULHVY SRZHU VHFWR
power market. According to the directive, this could be achieved through three main

models, namely the singleuyermodel,regulatedhird-party acces@TPA) and a

negotiated thireparty accesénTPA)!8. In the singlebuyer model, the incumbent

company (single buyer) is entitled to purchase power from independent gengnators

sell to endusers by just charging a tranission tariff.

S48 (1)!(H14* - /0101 1%(2)-31*,41-/415$666 741!
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Potential ésadvantages of this model are predaforging through high levels of tariffs
and L Q F X P Ertu@andpbminance, crossibsidization among different segments as
allowed bythe vertically integrated structur@pdpatronage isss +particularly if the

incumbent is kept in public hands.

Under the nTPA model, power suppliers and consumers negotiate the network tariff
with the grid operator, while under the rTPA model, the fees for access to network are

pre-defined by the regulat@and ae not subject to negotiation.

Unbundling, on the other hand, requires a separation of accounts of generation,
transmission, distribution and supply activities, in ordgrtivide equal access to all
entrantsThere are four main categories of unbdling: accounting, management, legal
and ownership unbundlinglisted from the mildest to the strongest form of

separatiof?.

The first EU diective on power markets adopted in 1996 requtinaticountries impose
at least unbundling of management ancbaats at least between generation and
transmission, although most member countries have gone beyond this step, introducing

legal separation between these segments.

Minimizing coordination costs between generation and transmikamtraditionally

been pesented as a key argument in favour of preserving the vertically integrated
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structure of incumbents in power sectdowever, these costs have been far weighted
out by benefits from increased competition in countries where unburdingeen
completed (Brgman eal., 1999). The UK and the Nordic countries exhibit good

practice examples in this respect.

One more advanced form is ownership unbundling, which should in theory eliminate
incentives for discrimination to third party access to netwafksvever giving up from
economies of scale could also have detrimental effects on investment in network

infrastructure.

Gugler, Rammerstorfer, and Schmitt (2013) argue that regulation affecting the
incumbenttparticularly through ownership unbundling, may léadiouble
marginalization through a detrimental effect on both rents and investment. However,
double marginalization is unlikely to exist with multigkeiff pricing regimes, depends
on concentration of power in the downstream direction which may natfexisertain

countries, and should not exist with a ebased regulatory access char@esl.).

Pollit (2007)analyses effects of reform in electricity on a ess&ly basis, concluding

that ownership unbundling contributed to increased competitithreisector, with also
some evidence that investment could have been affected negatively. Another finding is
that accompanying unbundling with more radical steps such as ending exclusive
monopoly rights for power supply of distribution companies can hdipeddetter

results.
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More recently, Gugler, Rammerstorfer, and Schmitt (2013) test the effects of ownership
unbundling and prices on investment in 16 European economies durin@0@88For

the first time, they use timseries variations to disentangieerlapping impact of

various reform steps. Their study concludes that there aredftsdeetween static and
dynamic synergies and between vertical integration versus competition practice. They
find that ownership unbundling reduces investment by treaséom network companies

by about 106 and that third party access also has a detrimental effect on investment.

Authors stress that the way competition is introduced in the power sector rather than
competition per se will likely have a diminishing effeatiavestments. Third party
access through cebaised access charges or ownership unbundling leads to
diseconomies of scale, while opening the sector through rdaaketd measures such as
by establishing a wholesale market or full retail openness by gilliegpdusers the

right to choose their provider will likely encourage aggregate investment.

On the other side, highegtail prices result to havedeo higher investment rates by

companies, in line with theoretical predictions.

More on unbundlingmpad on the economySteiner (2001) analyses the effect of re
structuring and regulation on capacity utilization rates for power sector and on prices
for 19 OECD countries during 198096 concluding that while unbundling of
transmission from generation dasst lead to lower prices, it leads to higher utilization

rates for the sector.



Changing ownership of incumbent firms through privatization is not a necessary
condition for successful reform in the power sector and the Eurdjr@an does not
require privéization either in its directives, although a good number of member

countries have opted for this step.

In the case of reform in England and Wales, staaed nuclear plants resulted
unsalable forcing the government to take them under a singlesthelNuclear

Electric public limited corporation. Although ownership remained with the government,
this company had to compete with privatized generators in thaltsad electricity

pool showing significant improvements in performance for the followingdedade
(Newbery, 2001). Another interesting caséhat of Norway, where municipalities own
utilities, with intramunicipality competitive pressure and budget limitations motivating

them to behave competitively in the market.

The primary question to beldressed by the policy maker before deciding on
ownership of a utility is whether privatization will lead to a maximization of benefits

from competition (Newbery, 2001).

Tavera (2001) mentions four reasons why countries opt for privatization, namely,
efficiency enhancemeas private firms are less politicized and focus their activity on
good governance practices and profit maximizatiemenue generatiofor public

sector after statewned assets are soldlocative efficiencyvhich aims to transfer
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production to most efficient players; and finatldistribution of incomeThe role of
state has to change from managing to regulatory once privatization is fulilexhte,
it is crucial to choose a proper method for privatization to ensure transtavinfes

and goods to the most efficient companies.

Gugler, Rammerstorfer, and Schmitt (2013) argue that ownership structure of a

company could affect through efficiency and incentives. While-stateed monopolies

may suffer from Xinefficiencies, theiincentives may differ from those of private
DIJHQWVY LQ WKDW WKH\ DUH OLNHO\ WR IRFXV RQ WKH

than on maximizing profits.

On the other hand, Newbery (2001) argues that it is more likely that privatized utilities
will attract new entry and hence enforce competition in the sector. Whereas in the case
of state companies, new entrants risk to be discouraged by certain advantages of the

first, such as access to cheap finance and political power.

Countries generally prefeo go for restructuringome time before privatization to test
the new markets and make sure companies will operate effectively under the new
settlementlt is crucial to net off costs of restructuring when estimating profits from

privatizatiort.
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A well-edablished institutionalramework, a strong and independent regulabaryy
anda strong judiciary with welsettled dispute resolving mechanisans also key
elements to ensure a businéssndly investment climate and achieve ultimate goals of

reform

Independence of the regulatory agency is key to a successful implementation of reform,
however, experience in a majority of countries shows thatlkig# officials managing
these are appointed by governments, and hence political pressure affecting their

decisions.

In his analysis of the privatization process in Peru, Tavera (2001) concludes that lack of
reliability in judiciary, limited financial resources for the regulator, and political

pressure on the latter all had an adverse impact goroiper impementation of reform.

One key finding of the study is that privatization has helped to improve efficiency in

power and telecommunications sectors

It is worth noting that preeform institutional framework is also crucial as to how far a
country could gavith reform.Koten and Ortmann (2008nd that a higher corrupted
EU member states are more likely to go for milder forms of unbundling of network
from generation and supplnd given that institutional settings cannot be easily
changedzat least forhe short termtthey are likely to affect the ability of a certain

country to absorb deep changes with reform and succeed in achieving final objectives.
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Finally, transition mechanisms are crucial for reform impact. CriquiZardh (2015)
compare strategs of electricity companies in Delhi. They observe that despite being
bound by the same regulatory framework, the three distribution companies that took
over the sector after privatization in 2000 in the Indian capital have applied different
strategies, deending on the socieconomic composition and the geographical and
spatial features of regions they coveor instance, in regions where the poorest regide
which have high theft ratesor where spatial conditions of the city aitelsture is
constantlychanging particularly through vertical growth by adding more floors to
buildings, companies tend to engage more in technical transition trying to increase
efficiency of network rather than expand it. Also, regions with an intensity in large
institutionalconsumers are more likely to pay high gains to the distribution company,
which could in turn invest more to improve and expand the network. This is more
difficult to be achieved in areas with fewer large consumers and a high concentration of

residential sers.

The aithors conclude thaipecific spatial and social geographies should be considered
carefully by the policy maker prior to deciding on reforming the seCtwoe. key finding

of the study ighat privatization has succeeded to increase electrditatithe capital.

The following sectiorbriefly discusses how reform was introduce@inumber of

individual countries.
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2.3 Reform at Country Level

Chileis the first country to have carried a comprehensive electricity reform. Chilean
reform began in 182 after the Electricity Act was approved, with vertical and

horizontal unbundling of electricity assets, commercialization and part privatization
the latter started at a large scale as of 1986. Although there was no example set to be
followed by the tine Chile launched its reform program, it did include elements from
electricity sectors in the UK, France and Belgium. It separated generation and
distribution companieglike in the UK, set a marginalost based pricing system for its
distribution systemtlike the French company EdF had done, and established a trading
system between generatorslaustomerstlike in Belgium (Pollitt, 2004). Despite
problemsPollit concludeghat overallChilean refornimplementation was very

successful.

The amount of ingstments into the sector has increased substantially after privatization
(Bitran and Serra, 1998). Private sector firms have improved efficiency through a sharp
reduction in distribution losses and higher generation per their employees in the first
decaddollowing introduction of reform in Chilethanks to a weléstablished

regulatory framework (ibid?y.

But despite the success, regulation after reform failed to produce lower prices for

despite efficiency improvements, with profits mainly transferretieéaegulated
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companies rather than final useBsitan and Serra conclude that the Chilean energy
regulator has failed to ensure fair distribution of benefits in this respect due to lack of
information and capacities compared to companies it regulaksd, market

concentration Chile gives companies more negotiating power that affects policies by the

decision maker (ibid.).

The UK is another pioneering country in electricity reform. The government launched
plans to privatize electricity utilities in 19&#d privatization occurred in 1990, right

after 12 area boards to which the Central Electricity Generating Board sold electricity in
England and Wales, were-seructured into 12 regional electricity companies (Domah
and Pollitt, 2001). OFFER was the ipgmdent regulatory body for the electricity sector
and it would then merge with the gas regulator to create OFGEM, which has regulated
both sectors to date. The UK has also been the first country to introduce 100% retail
competition in 1999, thus, introding choice of suppliers. About 40% percent of
consumers changed their electricity providers in the firstyears (Salies and Price

2004 Green 20006.

Different studies have assessed electricity reform outcomes in thandKhere is

general consensthatreformhas been successful and benefictalthough differently
spread across time and groups in society (Domah and Pollitt, 2001). Although retail
competition would theoretically benefit small consumers, evidence shows that the main
beneficiarieshave been large industrial and commercial customers, while for small

residential consumers this remains to be seen in the future (Joskow, 2003).
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Competition in supply has not yet proveifficient in many EU countriesith low rates

of switching providersri countries such as UK, Norway and Germg@aseen 2006) It

is harder for companies to operate in the retail segment where gains are much less
compared to wholesale, while they have to incur considerable marketing costs to
convince small residential comsers to switch provider. Prices offered should be
considerably below those of the incumbent or the-sfficompany to incentivize such

switching, which squeezes profits even more and discourages entry.

Reform in Norway was introduced in 1990 with theatien of a wholesale market and

legal unbundling of statewned incumbent Statkraft into a generation and a

transmission spin off. However, Norway did not opt for privatization of its-statesd
companies. The country first used rafereturn regulationwith the regulatory agency
deciding on a reasonable rate of return to capital for the companies, but this changed to
revenuecap regulation which provides more incentives to reduce costs and increase
efficiency of network companies (s€geen et.al.2006 Joskow 2006;Nepal,

Glachant et.a).2012;Menezes and Jamast14 for more detailsn regulatioi.

Brazil reformed the sector by transferring ownership of public utilities to the private
sector in the mid 1990ies through concessions. It amendedatemdio ensure third

party access to the national transmission network. The country had since the 1950s used
power tariffs for reaching macroeconomic targets rather than serve the sector, which

had a detrimental effect on investments. This situation wasg followingthe

privatization of generating assets, with most companies announcing they had

experienced considerable increases in profits in the first year after privatization due to
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tariff adjustments (Baer and McDonald, 1998hother factor that hejdd improvement
in performance was abolishment of a single national tariff and introduction of regional
power tariffs.The limit for eligible consumers was also reduced gradually and

consumers were allowed to purchase electricity directly from indepeneiesitagors’.

The strategy followed by the Brazilian government succeeded to attract capital into the
sector(Baer and McDonald, 1998)lowever, one major problem faced in

implementation of Brazilian reform was incomplete regulatory framewaork, which bares
the risk of discouraging private companies from investdther countries that have
carried successful electricity sector reforimdudeArgentina,Australiag New Zealand

as well as Texas in the UBut reform has not come without costs in other coun&ses

the case ok DOLIRUQLDfV HOHF200ashBMWsW\ FULVLV LQ

The California energy crisis of 20001 has made reform in the electricity sector,

particularly deregulation, at the time infamous, with electricity pricesrapilkp to 450

US dollarsin November2000. However, Sweeney (2002) argues that the reason for the

crisis does not lie in deregulation itself, but in the way it was carried on in California.

The problem irCD O L | R U (tlice regDIatioh at the retail level and rigid regulation

prohibiting long-term contracts at the wholesale level ZKLFK ZHUH WKH UHV XO\
mismanagement of politics (Sweene002:10). In California, changes in wholesale

market prices were not reflected to retail prices, due to retail price controls. Moreover,

long-term contracts were not allowed in California electricity markets, wisiced
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average cost to investowned utilities, compared to the average costs to municipal

utilities or those of other states.

3solation of the supply side of the market from demand side breeds disaster
according tdSweeney (2002L4) who concludegnough incentives have to be given to
the sector players to invest in electricity infrastructure for the creation of future
generation capacity and that political interventiothie sector should be kept at
minimum. Moritoring and flexible managemeshould also accompany the reform

process.

Although they have not experienced a crisis@sp asn California, most of

continental Europe, most states in the US, Japan, Brazilthedaountries have also
lagged behind regarding electricity reform, by only partially liberalizing the sector and
failing to have a clear blueprint prepared ahead of launching the reform (Joskow, 2008;

Genoud et. al2004).

The following section providesith a brief discussion on the EU poliapd stance on

power sector reform

24 Reform at EU Level

Electricity sector reform in the European Union (Hldp been carried two levels: at

anational level, followinghe EU electricity market directivesnd other related
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legislation;and at the Union levelyhich has mainly focuseoh improving cros$order

trade and transmission networks.

Directives 96/92 and 2003/54 that set rules on the internal market in electricity required
member states to reform thelectricity sectors by unbundling supply segments,

opening national markets, improving regulation regarding third party access to networks
and establishing independent regulatory authorities. The EU did not urge member states
towards privatization of #ir electricity assets in the related common legislation. The
Commissiorhas been pushing for more steps towards the internal market for electricity

since the approval tife third legislative packadeadopted in 2009

The first directive approved in 1996tout the general framework for introduction of
competition in the sector but did not suggest a specific market design. The Florence
Electricity Regulation Forum was established in 1998 as a platform for informal
discussion among regulatory bodies andharities of member states but its
recommendations were not binding. Main focus was setting principles for cross border
tarification, interTSO compensation and congestion management (Squicciarini et. al.,

2010).

The second directive on electricity apprdue 2003 went deeper imposing legal
unbundling of transmission networks and regulated third party access to networks,
which had been nehinding in the first directive. Along with the directive, the
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Electricity CrossBorder Regulatiof? aimed at harmonisgaccess conditions to the
European electricity network. Congestion management would be nsked and
interconnection capacity reservation for long term contracts was reduced in scope

(ibid.).

But so far regulation failed to specify the method of cotigegnanagement at a
national level which led to lack of coordination at the EU and national levels. The first
European Union directive on electricity market allows three forms of liberalization: (i)

the singlebuyer model, thireparty access, and the pgbl

As Jamasb and Pollit argue in the@05 paper a European internal market for energy
seems not to be an option for the near future, but an intermediate step could be through

regional markets (Jamasb and Pollitt, 2005).

The (XURSHDQ &R RM®IApHLLOR D Mture of the internal electricity market
paved the way for the regional approach, given that there was already some
coordination among several countries in different regions. Regional harmonization
would eventually translate to a common mafketelectricity, but the Commission did

not provide with specifics how this could be achieved.
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Squiccirariniet. al. (2010) present a full account of achievements and weak points of
the regional approach, suggesting that failure to coordinate at baitraaand inter
national level is not sustainable and should be abolished if the EU aims at integrating
power markets. They argue that managing congestion throwdjspaches, the

approach used at a national level by member states, is inefficient anepibatl

power prices should be presented within countries. But this is something difficult to be
achieved politically, as the third legislative package, which inherits thei¢weystem

of within-country congestion management at the country leveltandrossborder

congestion management under discretion of EU policy and administration.

To sum upthe electricity reform in the EU has mainly focused on market opening.

Wholesale competition is complete in all member states and a large proportion of

conaumers tboth domestic and industrialcan chose their own supplier. However,

Yeclared market opening does not necessarily imply effective competition and

competitive prices DQG ORZ SULFH UHVSRQVLYHQHVV E\ FRQVXF
players in marketef member states have hindered competition in EU member states

(Jamasb and Polljt2005:24).

Regarding restructuring, transmission and distribution have been unbundled to different
extents invariousEU member states and that although not requiredéylitiectives,
KRULIRQWDO XQEXQGOLQJ RI FRPSDQLHV VXFK DV ,WDO'

required.
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But the tendency for market concentration has increased in both national and EU level,
which restrains effectiveness of competiti@me reason forancentration is market

share restrictions in home markets for large companies. Green (2006) lists examples of
horizontal expansion of large European power companies throagiers and

acquisitions in other countri€s arguing that given benefits from ecwnies of scale,

such companies will likely opt for further concentration. This could in turn harm end

users in the union.

Newbery (2003) discusses challenges of electricity liberalization in the EU, noting that
WKH PDLQ Rie@hRdibd ketweéhd desire for efficient, competitive and
unregulated wholesale and retail markets, and for #argn investment and security of
supply” (p. 9). Prices can be determined by suppliers in concentrated markets, due to
market power. In this way, they can sdtps above variable cost and compensate for
their fixed costs. Being a prigaaker also reduces investment risk in the long term,

according to the author.

The EU model is still to be tested for all the 27 member states. For this reason, it is
difficult to claim that electricity reform in the EU could be a model for Southeast
European Countries (Pollitt, 2007), unlike it is the case for other sectors. However,
individual countries could be inspired and learn from experience of countries that have

already udertaken reform and have been successful in achieving its final goals.
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The following chapter provides a detadloverview of the power sector reform in

Turkey.
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CHAPTER 3

POWER REFORM IN TURKEY

Before the 1980she Turkishelectricitysectorwasin monopoly hands & vertically
integratedstateownedincumbent® Turkish Electricity Administratiof TEK). The first
attempt to open the industry to the private sector was made in 1984 through Law. No.
3096,which allowed private participation in the ssthroughBuild-OperateTransfer
(BOT) contractsThe private investor would build and operate power pifamta given

period of time (15 years in practice) and transfer its ownership to thestaiecost

$106& (185F, -1./0+1(2)13+/)-0&(, 12-1-4(1-&*(516+0121%+0(17(-288(71233+/)-14)1-4(!, &-/2-&+)1+91-4(!
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after due datePrivate @rticipationwas ale allowed fordistribution and transmission

sectorsalthoughinterest was limited fothese(Ultanir, 1998;0zkivrak 2005)

The same lavintroducedTransfer of Operating Rights (TaR) contracts for existing
gereratiort®, where a private company would éa&ver management of a statened
plant and also invest in its rehabilitation where necessary and then hand operating rights

back to the state after the due date.

Theconceptof power generation facompanie§] RZ Q @f¢ire@ ¥ asuto
producersvasanother novice of law no. 3096hese would produce for their own
needs and sell up to 20of their sales the previous ydarother partieswithout holding

a generation license

International organizations such as the World Bank and the Internationatafipn

Fund encouraged the new reforming steps, which would in theory reduce the financial
burden from state and encourage efficiency improvements. But agreements between
SULYDWH SDUWLFLSDQWY DQG WKH -BrXSUNL UKDV DW HZH Q
the Treasury guaranteeing purchase of power generated in the framework of BOT and
TOOR contracts at fixed price formulas, creating an-weden rather than releasing

state finances.
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Also, investors faced bureaucratic barriers which lead to considettatays to the
aimed reformsThere wereriterventions by the constitutional cotegarding the
jurisdiction under which pmer sector contracts would faRower sectowas still
perceived as a public service witte courtarguing related contrackedto fall under
public rather tha private lamOzkivrak 2005;Erdogdy 2007 Dastan 2011;Tiryaki,
2013). These slowed down the process substantiafith construction of first private

power plants built only 12 yesafter the law was approved.

In nea of new investments and in a bid to deepen the reform in order to attract
investmentjncumbent Turkish Electricity Administratiqif EK) was dividednto two

sister companies following approval of a related government decree in 1993. The spun
off companés wereTEAS, responsible for generation and transmissionT&AS,

responsible for electricity distribution

In 1996, another model of private participation was introduced, namely the Build
OperateOwn (BOO) modeP, with the Treasury guaranteeing sad¢800 power

plants for 15 years and then ownership remaining with the private investor who would
compete at market conditions thereafter. But even this model failed to attract much

investments in the beginning, generating RIgGW of new capacity (Tiryd, 2013).

Heavy bureaucracgnd the lack of strong institutiongparticularly a guaranteed

independent and weluinctioning conflict resolving mechanism and judiciaty
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inevitablydiscouraged privatvestorsalthough the ministry raised the guarantee
period to 20 yeardHence another law followed in 1997, offeringyli&ars sales
guarantees, tax exemptions and international arbitration for potential conflicts arising
from BOO contracts. Some 6GW new capacity was inddstiowing recent

regulation.

The BOT, BOO and TOOR contraatsuld notattract the desired investment levels into

the country, given bureaucratic and legislative barriers as well as the lack of a
comprehensive reforming framework for the sectable3.1 VKR ZV 7XUNH\{V WRWI
installedcapacity by institution by the end of 2014 when capacity of BOT, BOO and

TOOR plants totalled 9.4GW counting for 1%5f the total capacity at the time.

Table3.1 7XUNH\TV LOQVWDOOHG FD®DAFLW\ E\ LQVWLWXWLRQ
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Also, thismodel faled to promote competition in the electricity markek to the take

or-pay stances which guaranteed sales &6 86 more of their output hence eliminating
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their exposure to market risks and any incentive to increase effigienbygdy 2007;

% DG DQG hQTikyaki, 2013.

Turkey undertoola comprehensive power sector reform in 2@hjing atmost of
-RVNRZTV3WH [W E R RélerReRt&hbin@ly,market liberalization,
restructuring, (de)regulation, privatization and the establishaneindependent
regulatory bodyFollowing theapproval of the Electricity M&et Law (EML) no. 4628
in 2001, TEAS, the publicly owned vertically integrated incumbent, was restructured
into three new statewned enterprises: Tush Electricity Transmisen Corporation
(TEIAS), electricity Generation CGporation(EUAS) and Turkish Electricity Trading

and Contracting Qporatior{TETAS).

The Energy Market Regulatory Authoritf PDK) was established, primarily charged

with licensing activities, regulation ebntracts concluded before EML, monitoring

market performance, drafting, amending enforcing and auditing performance standards
and distribution as well as customer services codes, setting out pricing principles and

monitor their implementation.

Following the approval of secondary legislation in 20EEDK defined four stages to
competitive power markets as follows (Hepbasli, 2005): (i) licensing power and gas
firms; (ii) give eligible consumers the right to choose their supplier; (iii) establishing a

Market Financial Reconciliation Center; and (iv) make this center work.

n#!



In essence, EML aimed a power market model dominated by voluntary bilateral

agreements and complemented by a balancing and settlement mechanism. Regulated

third party access to the griciderEPDK supervision was also introduced.

All market activities became subject to licensing and were opened to the private sector

except transmission servic&xosssubsidization among activities or utilities is banned

by the law.

Further to promotingompetition, the EML introduced a Z0market share cap for
private generators, but kept stawned companies exempt from this applicatitm

major shortcoming@guz 2010;Tiryaki, 2013).

In the framework ofhe new lawconsumersvere classified as alible consumerd who
are able to choose their electricity provided noreligible consumerstmostly
householdstwho is supplied electricitgnly from retail sale companies or frdahe
distribution company holding a retail sale license in its regiop.|l@Wwer limit of
consumption for eligible consumersasreducedo 4.5MWh per annum in 2014,
compared t@80 MWh in 2011and7.8 GWhn 2004. The number of eligible

consumers has increased radicafiyting 447,422 in December 2013 compared with
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just27,48 in December 2012 and 7,556 in January 2EBPDK, 2012a,TEIAS

2013%). The ultimate goal is 100 percent market opening b IMENR, 20143

As is the case in other reforming countries, theoretical openness does not necessarily
imply openness at the samates in practic@ However, elimination of the eligible
consumer limitations helps develop the demand side of the market, hence increasing

flexibility and promoting more competition in the market.

Turkey applies a reventgp pricing approach for tramgssion and distribution

revenue® (USAID, 2006) The allowed revenues for companies include both

operational and capital consideratioasamely OPEX which is return to operations,

and CAPEX tpayments for physical capital depreciati@plus stranded ctés For the
regional distribution companigsPDK employs a number of quantitative methods and
benchmarking to assess operational expenditures, while the latter submit regular
investment proposals for the measurement of depreciation expenditures (see USAID
2006 for details). Both these items are then reflected into distribution fees to be paid by

end users.

FLQDO XVHUYV SRZHU S UL F kiiciDi&reviened/y the XdgiekbF W W R D

quarterly and include the following feetheft/loss feeconrection and sstemuse fees,
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transmission fee, distribution fee, retail sale and related services fee, municipality tax

fee, and a Turkish Radio and Television Corporation Fund fee?’.

The privatization process in Turkey has been completed for all 20 regional distribution

companies and is still ongoing for generation assets as of early 2015.

On the distribution segment, as perfect competition is not feasible given its natural

monopoly nature, the country went for competition for the market, rather than in the

138

market. The privatization process for 20 of 21°° regional distribution companies was

finalized in 2013, almost a decade from the initially aimed schedule®”.

Main drivers for distribution were efficiency considerations *on grounds of increasing
empirical evidence on inefficient management of state-run distribution monopolies, as

well as the need for new investments in the network #as the state lacked needed
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ILQDQFLDO LQVWUXPHQWY WR LQFXU VXFK LQYHVWPHQYV
harshest emomic crises in 2001. International lenders also encouraged the country
towards privatization of its then staten network industry companies to ease public

finances from privatization revenues.

Privatization of regional distribution comparfitwas reakzed through the transfer of
operating rights approach. Elements such as technical losses and illegal use (theft)
ratios, operating and investment costs are all taken into account by the regulator for
determining distribution fees and final prices appteeéndusersThis approachs
envisagedo encourage private companies increase efficidmegllowing them tkeep

any profitsfrom overscoringefficiency improvement rates.

Provisions related to privatization of generation were brought through areatsito
EML in 2006. The Privatisation Administration (OIB) finalized the privatisation
process of 9 power plafitof 141MW total capacity in 2008. Some 50 Joiriver

power plants of about the same capawiere privatised between 2010 a2@il4.
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More than 5.&W of major thermal capacity has been transferred fEdAS to the
private sector, as shown Trable3.2 below. Additionally, EUAS aims to privatise

another 10.5GW capacity by 2026

Table3.2Privatisation oEUAS plants in Turkey
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Reform in the electricity market has been expanded through a new electricity market
law (new EML) enacted in March 2018 brought complementamyrovisions to the
unbundling of retail and distribution activities, including clauses that prevent direct
partnership of a distribution company into a retail one andwdcga,and also explicitly

V W D WstriQuiioh companies canhengage in any activity other than digtwition”

(Art. 9).

21744)
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However, Tiryaki (2013) argues that attaching activities considered as competitive
segments of the power sector, such as counter reading and billing and maintenance
VHUYLFHYV WR GLVWULEXW L RoQe dfltha/ oW/ fdiren@ tosec@f P D UNH

liberalization movemerit LQ WKH FRXQWU\ S

An essential change introduced by the new law is separation of market operator from
system operator activitiesboth currentl§f* held by grid operatoFEIAS. EML

envisioned the creation of amergy stock exchange through establishment of a trading
platform company+EPIAS *to carry out market operator dutieghere electricity will

be traded like other commodities such as oil, natural gas on the baurse.type of

license tmarket operatio license+was introduced in the law to empovwePIAS

operate the market. Until its launZEIAS will operate the balancing and settlement
mechanism. It is also charged with operating ancillary services market in the new EML.
Another newly introduced ligese type was the supply license, which takes previous

wholesale and retail licenses under one single shelter.

The doubling of threshold for unlicensed generation to 1GW was undoubtedly a
positive aspect of the new law. The Council of Ministers has atgtorincrease this
limit up to 5GW, which is also set as a target in the recent national action plan for

renewables (ETKB, 2014).
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The new EML excluded all provisions on aysimducers, generators that used most of
their output for their own consumptioeed$®, however, it envisaged that any
participant holding a generation license that transferred a part of its furtjpige by its
own facilities orparent company without using transmission and distribution grids, will

be kept exempt of taxes and othearket limitations (Tiryaki, 2013).

There existed a need to address quitmlucer issues, @lsese manipulated the system in
accordance with their own needsgayrchasing power fromawn plants during peak
hours and buying from the market in-péak hourswhich increased electricityosts

for enduses (Oguz 2010;Tiryaki, 2013) But abovementioned clauses preserved the
notion of auteproducers with the only difference that from this time on, any company
with a generating license that did not use th@nal and regional grids was eligible for

MDXSWRGXFHU EHQHILWVY

3.1Model of Competition

On the supply side, EMintroduced unbundling ajenerationtransmission,

distribution, wholesale and retaikgments and opened all but transmission to the
private sectorOut of 21 distribution companies only one was privatalned in 2001
and the privatization of the remaining 20 was finalized in 2013, much later than the
initially set deadline in 2006. A part of the stat@ned generation assets have alsmbee

transferred to the private sector while others remain to be privatised (seecsion
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below). While powetransmissior{TEIAS) still remains a publicly owned monopoly
and state representatives have stated there is no intention to open transmilsion to t

private sector any time sotin

Hunt and Shuttleworth (1996, quoted in Kirschen and Strbac, 2010) suggest four
models of competition for power markets, exhibite@igures3.1-3.4 below according

to their degree of openness from monopoly to fully coitipetmarkets.

The monopoly model iB.1(a) represents the competitive structure of almost all power
markets before reform started in the 1980s, where all segments, namely generation,
transmission and distribution are vertically integrated under a smglenbent firm.

This represents the Turkish power market structure before the first attempts in 1984

when all segments were integrated under the Turkish Electricity Organization (TEK).

L
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‘ Distribution company

L

Consumer J ‘ Customer

(a) (b)

Figure 3.1Monopoly model
Source Hunt and Shuttleworth (1996, quotiedKirschen and Strbac, 2010)

Figure3.1(b) displays a monopolistic structure for generation and transmission

activities while distribution is run separately by one or a number of firms.

One step further, the purchasing agency model presents the edsetirprivate
companies are able to enter the generation sector. Agi{eg displays the integrated
version, which suits Turkish power markets between 1884 when a number of
private companies started generating power with state support througlarsalerice

guarantees.

In the disaggregated version of the purchasing agency model in 3.2(b) generation is
completely run by private sector, the wholesale purchasing comgeditgr which the

stage is namedis still a monopoly and distribution and rétre disaggregated.
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Turkish market structure during 1928001 represents a modified versiorFajure 3.2
panel(b), with a major stake of generation still in public hands and just one out of 21
regional distribution companies run privately. Privatizatdf all distribution companies

was completed in 2013 and disintegration of distribution from retail was achieved the

same year after the new electricity market law was approved.

e -
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-

(@)

Figure 3.2 Purchasing agency model
Source Hunt and Shuttlewan (1996, quoted in Kirschen and Strbac, 20Najte IPP stands
for independent private generator, DisCo for distribution companies.

In the wholesale competition stage shown in Figure 3.3, distribution firms purchase
power from generators in the whoddes market, where large consumeisften referred
WR DV 3HOLJL E£aid asR @M YoPttthase power from. Here households are

still provided electricity by distribution companies, which own exclusive rights for their
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assigned regions. This ise¢ main feature that distinguishes this model from retail

competition.

_ L
1 1 1

I ! ! !
} } ! !
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Figure 3.3 Wholesale competition.

Source Hunt and Shuttleworth (1996, quoted in Kirschen and Strbac, 20a® IPP stands
for independent private generator, DisCo for distrimuttompanies.

The latter, shown iniGure 3.4, marks the final stage of market openness, where any
consumer can choose their power supplier. Turkey aims to achie¥er&@il market

opening by 2016 (MENR, 2014)

After reform was introduced in 2001 Turkey, the market structure changed

substantially following unbundling of generation, transmission and distribution
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activities. Yet, the Turkish power market accommodated just a number of features from
the wholesale competition stage. The new law intredweholesale competition to

power markets, which is still deepening to date (see following section). But co
existence of public and private utilities, and that of a purchasing ageBGTAE) and a
wholesale market, even at present day, pour complexihetdurkish market. Thus, it

is difficult to fit this market in one single model of competition as defined in Hunt and
Shuttleworth (1996, quoted in Kirschen and Strbac, 2010) as it has rather adopted

elements from each stage without fully completing anyheifn.

- .
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Figure 3.4 Wholesale and retail competition
Source Hunt and Shuttleworth (1996, quoted in Kirschen and Strbac, 20at IPP stands
for independent private generator, DisCo for distribution companies.
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3.2 Trading Power Markets

Unlike other conmodities, electricity cannot be storedt least not at any viable costs
thence it has to be delivered and used simultaneously. Moreover, electricity is not a
valuable commodity per se, but it becomes so when it is delivered and used in the right
placeand time. For example, providing electricity to an industrial plant during the
weekend when the plant is closed will not be of any use for the plant. Similarly, being
unable to deliver power to a plant during a weekday when it is operational will not

makepower delivered to another location any valuable for the said plant.

Producers will not know the exact actual demand for power at a certain point in time, as

consumers can use electrical devices whenever they want.

For these reasons, providing electsiagiequires planning ahead of time and regulation
and tradin@® power is convenient. Participants trade power in spot or in forward

markets the difference among which is briefly discussed below.

In a spotmarket, the traded commaodity has to be deliversthimtaneously. Not
everyone can trade power on the spot, as it is quite impossible to predict what the exact
demand for power will be at a certain point in time. Thus only generating utilities and

those that can use power immediately are able to trag@irpewer markets. Such

8 |n trading markets one can buy, sell and exchange commodities unlike in cash markets where a
commodity bought can not necessarily be sold again. For a more detailed discussion see Edwards
(2010), Harris (2003) and Kirschen and Strbac (2010).
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markets can be highly volatile in the case of abrupt changes in weather conditions,

unplanned outages or other unpredictable situations.

In forwardmarkets, counterparties agree on buying and selling power ahead of
consumption or élivery time. A major advantage of forward trading is that it increases
visibility of the amount of power to be delivered and used in the future hence lowering

risks attached to shetérm volatilities.

It is possible to trade physical or financial cootsan forward markets. In a physical
settlement, the offering party has the responsibility to deliver power physically in the
agreed time and location and the bidding party has to consume all the agreed quantity,
time and location. Whereas in financiaht@cts, also referred to as future contracts,
participants are not limited to parties that produce or consume power. These could be
speculators who will buy a contract for delivery in the future if they are expecting its
price will rise so that they camlit in a later date. Similarly, speculators can sell future
contracts if they expect their price will fall, when they can buy the same product for a
lower price.Markets where future contracts trade are also called futigecondary
markets Forward narkets can be categorized into two major groups in terms of the
number of counterparties involved in a transaction: bilateral trading and electricity

pools.

In bilateral trading there are two counterparties involved in a transaction, namely a

buyer and &eller. Kirschen and Strbac (2010) list three types of bilateral trading:



Customized longerm contractsnegotiated privatelfor long delivery periods
and large volume<ontracts are curtailed according to the needs and aims of

both parties.

Overthe-counter trading transactions that occub W DUPVY OHQJWK JHQH

smaller volumes traded for sherfperiods of time. Unlike ipower exchanges,

non-standardized contracts can also trade here.

Electronic trading these are computerized trading platforntere all
participants can see bids and offers but the identity of bidding parties is not

revealed. Trade occurs whan individual bidmees an individual offer

Prices in all bilateral trading forms are set by counterparties, and not defined by the

energ regulator or other state authorities.

Electricity pools are another way of matching suppliers and consumers where unlike in
electronic bilateral trading where parties interact at an individual level, here all bids and
offers are presented in a singleopwhich are then ranked to form supply and demand
curves. The intersection point of both determines the market clearing price or the
system marginal price (SMP). In general these include power exchanges, which help
reduce counterparty risk as collaterale required from all members. Here a party
interacts with the exchange after having signed an agreement with it, instead of signing
an agreement with each other counterparty it will interact while trading power. This

substantially reduces costs and tiraguired for trading.
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3.2.1Wholesale Markets

The strategy paper published in 2004 (MENR, 2004) envisaged an energy market based
on bilateral contracts, complemented by the balancing and settlement mechanism. This

market philosophy was +&onfirmed in the Q09 strategy paper

The wholesale power market in Turkey was initially comprised of a balancing and a

day-ahead market which took many years to be established.

With moresecondary legislation in place in 202804, the settlement of the spot
market wenthrough three main stages: Ifijtiation of financal settlement

applications, 2002006; (ii) Temporary balancing and settlement regulation peried (T
BSR), implenented in 200&009; and (iii) khal balaring and settlement regulation

period (FBSR), implenented in 2002011.

During the FBSR period, real timeanbalancesvere eliminated by instantly buying or
selling electricity at the system imbalance prices (SIPs) settled monthlyder th

different periods of the day; namely night, day and pe®OK, 2011).

Meanwhile in the BBSR period dayahead balancing and retahe balancing were
separated from each other and the-dagad planning mechanismthis periodserved

as a transition to the daahead market mechanism introduced as of January 2011.

The dfference between a balancing and a-dagad market (DAM) lies in the delivery

date corresponding to transactions settled in each.
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The balancing market is a managed spot market which deals with balancing power
shortages or surpluses in real time, in otdemaintain integrity of the system. This
market is essential because actual demand is difficult to foretass it will hardly
exactly match with the amount forecastTiylAS the day ahead, and due to unexpected
events in generating facilities suchsudden trips can affect output on the downside.
$V .LUVFKHQ DQG 6WUE D managed spoX kivarketiise Watkdt Sfdast
resort for electrical energy W K D W to/nihatdhy residudal load and generation by
adjusting the production of flexibgenerators and curtailing the demand of willing

consumer$s 51-59).

Whereas in the DAM suppliers send their bids to the market opef&bk$) one day
ahead the delivery date. In this sense, the DAM is a forward market operating at the
very short tem.*° The grid operatorTEIAS®) is charged with forecasting demand for
the following day. Given expected demand and offers by suppliers, the DAM price

clears at the intersection point between the two.

Turkey launched an intrday market on 1 July 2015 @NR, 2014} after years of
delay, where power will be traded up to 2 hétiahead of delivery. The intday

market helps address shtetmvolatilitiesin power generation and consumptemd

AR NN AN RR NN NRRRARRAT Ay

$106&(1)*+,1-.+11.0/() 2)314)(5/+16&'(17.2+1)02!,88'(+18,(19,6'(1)("1/)5'01::14.0</+!7'8, ('
9,6'(1.+12'*.='(2>! |
21@019%<(5'3A1/&1/()0+4.++.,0!B,49)03!.+IB&)(C'2!6,J&!,9'()/.0CY/&'IC(.21)021/&'14)(5'/>!D& 0!
/&1'0'(C3!'-B&)OCIEFG@HIJI7'B,4'+1,9'()/.,0)*AL/16.*I71/&10'614)(5'/1,9'()/,(16&.* 1% F @HI!6.**!
L0%31B)((3!/&'12</31,81)1/()0+4.++.,01+3+/'AIEC(.231,9'()/, (Al (%I K>!

11MO,MO,>S

L1068 +19'(, 20 +I'21/,17'1C()2<)**31 6'(21/,1$:14.0</+>] |

n#!



provide real-time competitive trading for renewable generation which is bound by real-

time weather conditions.

Figure 3.5 displays power trading markets with respect to the time of power delivery.

#5968 ()% 10L)% 32"(8%&'()% Ny, 32"(&%&()% A0S #E%
o &()% : o &0)'%
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Forward markets (derivatives) Day-ahead Balancing and

Figure 3.5 Power trading markets

7XUNH\YV PDUNHW RSHUDWRU ZHQW WKURXJK FRUSRUD\
operator was separated from grid operator as of 1 September 2015. An energy exchange

where only electricity forward financial contracts are traded was also launched in 1

2FWREHU OD[LPXP GHOLYHU\ SHULRG IRU SRZHU FRC(C
Futures and Options Market (VIOP) is currently one month, but cascading of products

is planned to be launched by the end of 2016. Futures contracts will also be introduced

later in time.

Before EPIAS was established, both system operator and market operator duties are
held by grid operator TEIAS. The establishment of the exchange was formalized in the
new electricity market law approved in 2013 and is expected to provide the right price

signals to draw investments from local and international firms.
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A 30%EPIASstake is held by grid operator TEIAS, 30% by the Istanbul Botirse
which operates the futures and forward markegad the remaining 40% is held by
private shareholders representatives in the power market such as utilities, distribution
and powerrading companies. The shareholders structure was finalize®@ DKE on
16 December 2014, with 109 private companies having gained shareholder rights for

EPIAS

3.3 Evaluation of Reform: Lessons learnt from Turkey

Reform has brought fundamental change$éoTurkish power sector since 2001.
Liquidity has increased in a properly functioning ddead market. Volume in the
overthe-counter (OTC) market has been increasing since its launch in 2011. The intra
day market to be launched on 1 July could helpebétlance the system and give
renewable generation an option to sell power in real time. Anstaneup of theEPIAS
trading platform is expected to generate clear price signals to attract more investments

into the sector.

More than 2.3 billion US dtdrs were invested in power generation between 2004 and
2012 in Turkey (ISPAT, 2013). The share of independent generators in total installed

capacity oveipassed that &EUAS, its affiliates and companies backed by state

A (1) (*1+*,-. /01 L/*-0*10**123451-66'768*)*6, 1+'96/-+-:/*I'6]
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guarantees in 2014, and more capeisi expected to be transferred from state to private

sector in the coming years.

Privatization for all regional distribution companies concluded in 2013 and the private
sector is expected to improve distribution services through investments and efficien

improvements.

There were 19@ompanies holding a power supply license and 1,547 with a generation
license by the end of 201ERDK, 2015), compared to just a few companies active in
the sector right ahead of introduction of reform in 2001. But deajpiéehievements,

there is still room for improvement.

Dominance of statewned companies in potentially competitive segments and
application of double standards for state and privaighycompanies constitute serious

threats to market competitivenesaldiberalization.

EUAS, its affiliates and companies backed with state guarantiesBOT, TOOR,

BOO zgenerated TWhor522 RI WKH FRXQWU\TV WikWarket shxrg/ SXW L
cap of 204 for privategenerator¥ does not apply foEUAS, thus alloving for market
concentration andxposes this segmetatthe risk ofdominant positiorabusesas

EUAS owns 536 of total hydro installed capacityhich enables it to have a significant

impact on dayahead prices. Hourly prices have often been artificedyped by

A& 1()*1+,-1()*1./01*(12)/0%13/415214#6 7189015":5;5:</=139.4/'5*21/":1%6 718901 (9(/=!2)/0*1981/'>1 () 0**]
850.2-12*418901+?/.4=*|@0** I1#B#66@D
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EUAS® in peak demand periods by increasing storage hydro generation which for old

plants has almost zero operating costs.

Figure 3.6below shows peakhaving of hourly dayahead prices in January 2015
where obviously prices do not exceed the Z/2Wh level (the red dashed line)
although gas supplies to a number of power plants were limited or interrupted to
prioritise household gas consumption during a cold sipelvhich case past experience

shows hourly hours could have hit TL300/MWh or above

Staterun wholesale companyETAS has sold 121.6TWh or 48of the total power
consumed in the country in 2014, obviously holding a dominant position in the
wholesale market. Although tAe&ETAS wholesale price is regulated BEPDK, any

move inTETAS prices or traded volumaegill affectthe market significantlyso the
companyshould be kept under strict scrutiny so that its policies do not undermine the

marke?®.

This is particularlyconcerning in a Ighly politically-affectedenvironment as in
Turkey. Thecompetition authority does not have any supervisory powers over energy

regulatorEPDK except for mergers and acquisitions issues (O20&0) thus the latter
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must make sure it develops all the infrastructure and human resouncesitor

competition inthe market

Uncertainty on the ggoach to be followed with BOT arfdOOR plants idkea hNEODF N

KR OH T \LKDF iRk fh\the eye of investors. Relevant authorities, including
regulatorEPDK and the energy ministry ought to display a clear actian pn the

methodology they will address these plants when contracts reach their due date, by

clearly stating if they will be taken undEJAS SRUWIROLR UHPDLQ LQ LQFX

or be subject tprivatization througlta competitivedendering process.

Lowering power prices was a key objective explicitly mentioned in both 2001 and 2013
laws. But retail prices were 12#higher in 2014 compared to 2006. Akkemik (2P0
compares technological change in Turkish power generation sector before and after the
2001reform. He finds out it has deteriorated from 19893 to 1994001 but has

increased after 2002 with the launch of reform. However, these have not been reflected
in enduser tariffs, which have increased gradually (Sgere 3.9, particularly

following general election yearssuggesting electricity is also used as a political

commaodity.

Only in the 2008009 period prices have increased by arourfd &fler costbased
pricing mechanism was introduced in line with the launch of the privatization proces

for regional distributiortompanies (Durakog)i2011;Zhang 2015).
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However,Karahan and Toptas (2013) observe that a decrease in wholesale power prices
has not always led to a decrease in retail prices during theZd(®period. The

authors find outhat while wholesale tariffs have fallen by’a@by 1.4 Turkish lira

cents per kWh), retail prices have increased b%%22 Turkish lira cents per kwh),

which suggests that privatization of distribution companies has not resulted in price

reductions fothis period”.
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Figure 3.6Priceshaving in Turkey: hourly daghead prices (PMUM, TL/MWh)
Source TEIAS/PMUM

Introduction of reform does not necessarily lead to a decrease in prices for the
commodity. On the contrary, it could even result in higher gidEthese have been

suppressed during the preform period.
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Figure 3.7 Eneliser power prices (TL cent / kWh, inflatiaaljusted®)

Source EPDK, own calculations

Turkish power sector reform has coincided with the same political party ruling for three
consecutive mandates, thus, political pressureRDK +given that its decision

making body is appointed by the Council of Ministesand other energy poliey

making bodie®r staterun companies has been constant. Turkey has traditionally used
electricty as a political commodity, with prices kept constant between political cycles
and increased just after general elections. Thus, although costs might have increased
during the flatprice period, they have been pressed through-sussidization among
stae-run companies and have not been reflected in pfides.suggests markets should
expect price hikes in regular cycles despite progress in reform stages, unlike orthodox

reform literature suggests.
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Lack of transparency is another major drawback irkiBarenergy markets. The

success othe ypcomingintra-day and energy exchange platforms will strongly depend

on the willingness of Turkish authorities to increase transparency particularly regarding

EUAS andTETAS policies and how they optimize their piotto, what will happen to

%27 7225 DQG %22 FRQWUDFW JHQHUDWRUYVY XSRQ FRQW
mechanisms for energy products of state companiestboth for power and gas. Also,
publication of more fundamental data would be useful, innéill maintenance

schedule for all power plants at the start of each year and related updates through the

year, hydro data disaggregated into storage andfiner at a daily bas?, export

and import data according to borders and the like.

Finally, 7 X U N t¢lufiteince to reforrthe natural gasector is a major drawback for
power reform. Gafired generationhelda#8 VKDUH LQ WRWDO RXWSXW LQ

importance for electricity.

Reform in Turkish gas markets is beyond the scope of thiangsavork butit is worth
mentioning a few pointd urkey imports around 98 of its gas consumption and apart
from security of supply issues, such dependence exposes the country to other related

risks such as foreign exchange volatility, a large impachoKH FRXQWU\V FXUUH(

#1068 (1)*+*1'(1,-..J0+1213/'0415-31'(&/)|60121*+*1 760+&1213%('(819*1214/0/ *+'6017":1)*+*1(&6;1<-(+1+&/!
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account deficit and weaker position in talks for gas price tufsorts have increased

exponentially since 1987

Staterun Turkish Pipeline CorporatigisBOTAS) is the dominant gas company, i
few fringe competitors in all segnts of the sector. The gas market toves not allow
private companies to impontim origin countries which BOTASIso imports from,
with the only exceptionding contract transfers by BOTAShe rationale behind this
provisionbeing security of supplyoncerns, constitutes major barrier to liberalization

in the gas market.

BOTAS was expected to gradually transfer its import contracts to the private sector
until 80% of consumption would be provided by private importers, but it failed to
achieve thigarget and only a smalftractionof around9% of gas consumption was

supplied to the market by private companies in 2012

BOTASwas also kept exempt from the ctistsed pricing mechanisrrgroduced for
stateownedenterprises in 2008, and its businedsighly subsidizedy state finances,
weighing on the budget and current account defitits allowsBOTASto have a

dominant position in the market, providing no incentive for the company to increase

61 Gas demand increased at an average rate of 20.5% during 1987-2012 according to PwC (2014). Russia
was the country’s largest supplier delivering 73.9 million cubic meters per day on average in 2014 —
about 55% of total Turkish gas imports —and Iran followed with 24.4 million and Azerbaijan with 16.6
million cubic meters per day. High dependency on one single country — Russia — has been a major
barrier to gas market liberalization in the past decade.
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efficiency or play by market rules, which would havem¢he case under a competitive

market.

Lagging behind in these and many other aspects, uncompleted reform in the gas market
makest impossible for investors to see price signals and understand what the real costs
of the business will be when the secwlilberalized. This is a serious barrier to creating
expectations for power prices in the medium and long run, given the hight\wagh

has in power generation.
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CHAPTERA4

METHODOLOGY

The core of thiglissertatioris constructiorof a static generalgiilibrium (CGE) model

for the Turkish economy texaminethe impact of power sector reform.

CGEmodeling allows for the analysisof economywide dfects following a policy
shock, revealingroduction and consumption linkagasd how agents respond to the
shock.Unlike sociataccountingmatrix (SAM) modelling, economic relations set in

CGE equations are ndimear, hence reflecting a more realistic economic structure.
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One major reason why CGE was preferreddonometric modelling that theuy FHW HU L V
parLE XV T D V \&nRuMBidgh le€oQometric models are basésl abolished here

Rather, CGE models allofer the impact of an external shock to penetrate through all
structures of the economy through direct and indirect effects enabling a detailed

analysis o how policy shocks are likely to affect the economy at a sector level and as a

whole.

The database fagyenericCGE models is the social accounting matrix (SAM) which is
GLVSOD\ RI HFR dleWwdifgvark in d BEgxi@datsix format.The construabn

of SAM requiresntermediate usdata at alisaggregatedectoal basiswhich are
GLVSOD\HG LQPUFRXW®XWHVBDEOHYV 7 XU NP tabk R&W UHFH
published in2002 by the official statisticalgencyTUIK. For this reason, | engy

approaches developediyen (2009andTelli (2006) toestimate7 X UNH\TV 6$0 IRU

2010which is chosen as the base year for the model

There are a number of reasons for choosing 2010 as the base year for this work: First

and most importantly, availdhy of data at a sectoral level for energy sectors which

ZHUH H[WUDFWHG IURP ,($%acohtly,dhgasraoi0 X E@I FDWLRQV
starting point to examine and try to predict how power market reform will affect the

sector itself, other sectorsdthe economy as the reform process has been carried for

about a decade and more steps remain to be taken. Therefore, assumptions made in
simulations are more realistic and likely to be more useful to reach to policy

recommendations. Data availability bgher local authorities are also abundant for 2010
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as privatization process was in its first years by the time and data are not considered as

commerciallysensitive information and are made available to the public.

Data are extracted from a number of &gt includingout not limited tostatistics
agencyTUIK, the treasury, the central bamkinistry of Energy and Natural Resources
(MENR), Ministry for Economy, grid operatofEIAS, staterun companie§UAS,

TETAS and TEDAS and International Energy Agen¢\eA) data. Maximum effort is

put to so that theonstructedlatabase reflects the state of economy as near to accrued

levelsin the bae yearas possible.

A key contributionto the database reflection of realworld data forintermediate use
by and forenergysectorV § R Xusii@pfdrmatiorpublishedoy IEA, grid operator
TEIAS, regulatoilEPDK, staterun utility EUAS, state power wholesale company
TETAS, state power retail company BDAS, state gas compaBOTAS, as well as

privatesector power copanies.

The electricity account is separated into publctor and privatsector generation, and
four new powertrelated Satellite account§(European Communities et.,@&009)are
added to the SAM, namely, staien wholesale tradingTETAYS), privatesector
wholesale trading, organized power market(s) (PM®Minddistribution companies

(EDAS).
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Powergeneratioraccounts disaggregated into publgector and privateector power
generation. While the first represents power generat&lIS, EUAS affiliates,

BOO, BOT and TOOR plants, the latter counts for power generated by independent
private generators and atpooducersThe reason for considering BOO, BOT and

TOOR plant output as statantheir use of priceguarantees provided by the state for a
certain period of timetusually 1520 yeass. Thereforesale of their output is

guaranteed and they are not exposed to market risks, nor do these firms behave in line

with incentivesrom competitive marke$d

Ownrership disaggregation will helpeasure paty impact on public and private sectors
for generationto testfor privatization of stateun generation assetsa key objective of
reform It is useful to distinguish between two types of producers from the same main
sector that act differently from elaother in SAM, as also suggested in the System of

National Accounts for 2008 (European Communities et. al. 2009).

A keydistinction between stat@in and private utilitie§ E H K OsvtheR rédpective
pricing policies. Rvate-sectompower plantgrice their products under competitive
marketpressure, sales of their out@uwenot guaranteed so they have to operate in the
most efficient way possible to be able to profitably sell electricity through bilateral

agreements or in organized power markets.
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Staterun utilities, on the other hand, guarantee sales for most of their generation in the

form of bilateral agreements wWirETAS and distribution companies with a universal

service obligatioff. In 2010,EUAS sold 234 of its total outputof 92.6TWhto TETAS,

65% to distribution companiesgwhich deliver to noreligible end consumefs Also,

EUASowns PRUH WKDQ KDOI WKH FRXQWU\fV K\GURSRZHU L
largest share ithe market interms ofinstalledcapacity and generation mitt.

gengated 4% RI 7XUNH\fV WRWDO SRZHU RXWSXW LQ $QC

plants sell their output directly fTBETAS at a previously agreed fixed price.

Therefore, these are not forced to airpraffit maximization as woulbe the cashad
theybeenexposedo market competitiorRather they overtake owider goals such as
security of supply in times of peaking demand araintaining hourly power prices
belowan upper limit (priceshaving) £the latter is particularly the case wEUAS

owing to its large torage hydropower portfolio

Further ortheelectricityindustry, four new satellite accounts are created in order to
measure the impact the reform has had on power traghggoublic and private sector
companies, organized power mark@dUM), and eletricity distribution segmentst
is important to mention here that although PMUM is a mapleate, rather than a
producer of a good or service, here it is treatea separate account in SAM. This is

due to the nature of this marketplace whiebembles poolwherebuying and selling
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counterpartiesnakeanonymous power tradirtgansactionsHence, the PMUM account

represents activities by participants rather than the marketplace itself.

Another contribution to electricityelated data is on treemandside, as the amount of
power used byndustrial and residential final useBUH WDNHQ IURP ,$(TV (OHF

Information 2012 publication.

Lastly on methodologyfaceto-face interviewsvere madeavith nine sector
representativé8 during March 2013+Januay 2014, for a better understandinghofv
Turkish power markets function in practice. Tis¢ of questions asked durifigceto-

face interviews is presentedAmnex1°’,

The rest othe chapteprovides a thorough description thre approach followed to
JHQHUDWH 7 )6bchiFat§odnting matrix, whikhie next chapteiocuseson the

structure of th€GE model employed.

4.1 Structure of SAM

The SAM is a detailed description of the ingerctoral linksn an economyThorbecke
(200Q 2) defines SAMD \a édomprehensive and disaggregated snhapshot of the-socio
economic system during a given yéar7 KH P D W U L [-secib@Melatipig Bnd

interrelationsamongvariousinstitutions such as households, firms, government, as

9068 () (*+,(,-1) . /(+0112+3(*'+,(/41562+1, &(1/4112+0(*)/,(2+07!
$8106&'14(0,1(01+2,1'9&/50, (:'1/+*12,&')!,26(10123!(+,)'0,1&/:"/4021;"+1*(01500*1*5) (+<I(+,):('=071
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well as capital and rest tfie world accounts for an economy, widely used by analysts
and policy makergsee UN, 1995; Thorbecke, 1995, 20@80deisinger et. aJ.2009for

detailson SAM).

7KH 6%$0 LV D VTXDUH PDWUL[ DV HDFK HQWU\ KDV D F
expenditureand a row which indicates revenues earned by each acEoumach agent,

the sum of total spending equals total incofecounts in a SAMcan be categorized as
endogenous and exogenous. For endogenous accounts, a change in income will be
directly followed by a change in the level of expenditure. Meanwhile, expenditures of
exogenous accounts are independent of incdine.simple SAM settings asshown in

Figure 4.1(Sadoulet and de Janyrd995):

Endogenous Exogenous Total
accounts accounts
Endogenous MX F X
accounts
Exogenous accouni BX L
Total X

Figure 41 Simple SAM Setting

Here, X is the vector of total income of endogenous accounts, which given general
equilibrium, equals expenditures of the same accounts. F and L, on the other hand,
represent expenditures and income of exogenous accounts, respectively. M is a square
matrix of input coefficients corresponding to endogenous accounts. The elements of

matrix M #theinput coefficientsny; L M « Q ZKHUH Q LV WKH QXPEI
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accounts) for each endogenous accotteikpresshe ratio of the value of each cell in
SAM to the corresponding column sum. Thesealso referred to as inpautput or
technology coefficientg=inally, B is a rectangular matrix of coefficients with exomes

accounts as rows and endogenous accounts as columns.

SAM multiplier models are a primitive form of general equilibrium modellmgall
inter-agent relationsare linear. Explaining how a shock introduced to an exogenous
account is reflected into othparts of the economy throudie simplified SAM setting

is usefulto graspthe waya policy shoclaffects each sector/agent directly or indirectly
in a CGE modeltwith the difference that behaviour in the latter is expressed by non

linear equations

Keeping the same matrix notation, the matrix of multipliers will b, where | is the

identity matrix. A change in exogenous accounts will have direct and indirect impacts on

the accounts where the shock is injected. For instance, an increase irogeaces

demand for goods produced by sectwill cause a direct effect on the production of this

sector. This will in turdead to a rise imutputof other sectorsuses asputs Then, the
ODWWHU VHFWRUVYTY GHPDQG IRU RYWdéé]land QWNdhUPHGLI
Consumption of goods produced in all affected sectors will also increase. The effects
continue spreading throughout the economy round by round until they effectively come

to an end.

In matrix notation, a change in exogenous account&/ififesult in a change in income:
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dX = [(1-M)-1] dF (4.1)

The leakages from this exogenous shock will be:

dL = B dX. (4.2)

7KH IROORZLQJ VHFWLRQ H[SODLQVmi¥¢i¢SAMHQHUDO VWU X

4.2 Macro-SAM for Turkey

The base year chaséor the model is 201@utthe most recent inpwdutput data for the

Turkish economy date back to 20@% explained abovehére are several considerations

for this choice. First, 2010 is a year when most elements of power sector reform have
already steted to be implementedvhich allows for the designation of the new power

market structure to be included in the SAM

Secondly, data availability is a major constraint when trying to establish the SAM for
Turkey.Generation data made availalbtethe autbr by TEIAS were as recent as 2013,
howeverdata on the demand side of electricityamely, power consumption by various

sectors of the economy, is not made available to the publake use of D WD RQ 7XUNH\Y
power use by sectors made available in B4 (OHFWULFLW\ 6WDWLVWLFV

whichare as recent as 2010.

Lastly FDQ EH LGHQWLILHG DV D pFWR2DOOROOYiIHdNtES DV LW
crisis and as such, 2002 may notthe ideal benchmark year for modelling the Turkish

eanomy While aggregate figuresn gross output are updated in line with statistical data



published byTUIK for 201Q the inputoutput coefficientstwhich showthe ratio of
intermediate demand to total gross outputinthe SEve SURG XFHG ITURIB27 XUNH\S
input-output tables due to lack more recent data. [Haids to the imperative assumption
WKDW WKH 7XUNLVK HFRQRP\TV ¥tidiuxaleNangeshh thepdstQ R W X (

decadel am aware that this is as strong assumption.

Data published bystanbul Industrial Chambérveport onthe 500top performing

Turkish companiefSO, 2011)is used for the best approximation of the value added to

gross output ratio at a sectoral leviellowing Erten (2009)Further on the value added,

2010 statistitvy SXEOLVKHG E\ 7XUNH\TV 6RFLDO ,QVXUDQFH ,¢

labour market data in the SAM.

Also, detailed power sector supgide data made available by grid operatBitAS for

the purpose of this study are used to establish realoyptt coefficients for electricity

sectors for 2010 ZKLOH ,($1V (OHFWULFL WtheglidaDgNegatiod oFV D UH
demand side data in the inputtput data for the base year. These have served to construct

a realistic picture of the power sector il WHG URZVY DQG FROXPQV LQ 7.

2010.

Estimation methods developed in previous studies (T&Wi06; Erten 2009) are
employedto constructthe 2010social accounting matrix for Turkeywhose macro

structures shown in Tabld.1with theestimaedmatrix presented in Tablé.2.
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Activities and commodities irthe SAM are partitioned int@1 sectors, namely:
agriculture, transporpublic-sector power generation, privagectorpowergeneration,
electricity retai] electricity wholesale,coal, oil and gas, metals, chemicals and
petrochemicals, minerals, machinery, mining, food, paper, construction, textile, other
industries and serviceBirst, the inpuoutput part of the matrix is calculated for a total

of 16 sectors keeping electricity aggregatud then disaggregation of the power sector

is integrated into the SAM.

The derived SAM ends upnbalanced owing to usage @éta from different sources
However the total row sunm a SAM musequal the total surfor the respective account.
Of the mos common methods for SAM balancingnamely, the RAS and the Enthropy
model £1 employthe RAS method, whichL Van3iterative method of proportional
adjustment of rows and columhs $KPHG D Q G2M®u6),Fadrhhtnly used to

update 10 tablé§ and SAMs

S48 (1)*+,(-1./,+0%112/*-3004105!6*78, 98,78,1&/3;(1<0=7+;/,+0*1/*-1>*/,21+1!@A"""BCOD+-(1!/*!
+*1+E',58;!(F7;/*/,+0*105!,'(181(105!G>H!=(,'0-1!
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Table 4.1 Structure of SAM

Expenditures

Incomes 1 2 3 4 5 6 7
Factors Institutions Capital account
. . Private Public ) _u:,\.mﬁm _ucc.__o
Activities Commodities Labour ) . Households Firms Government  capital capital Restof world  Total
capital capital
accum. accum.
1.Activities Domestic Export Production
sales
2.Commodities  Intermediate Private *RYTW Private Public Domestic
demand consumption consumption  investment invest Demand
ment
3.Factors
Labour Wages GDP at
factor cost
Private capital Rent
(priv..cap.)
Public capital Rent
(pu.cap.)
4 Institutions
Households Labour Transfer Transfers Worker Household
income s remittances income
Firms Private Public Subsidies + JLUPVT IF Firms
capital capital Domestic debt exchange income
return return interest revenues
payments
Government Taxes on Sales tax + Unemploy Direct tax Corpora Net outright *RYTW
production customs ment te tax transers income
duties + benefits
export tax
5.Capital account
Private capital Private *RYTW VI Total private
accumulation savings savings
Public capital Private Total public
accumulation savings+ savings
investment
difference
6.Rest of world Imports Current  External debt Current Rest of the
transfers interest account world
abroad  payments balance income
7.Total Production Domestic Labour Private Public Household Firms Gowernment  Private Public  Rest of the
supply costs capital capital expenditures  expendit expenditures investment invest world
cost cost ures ment expenditures
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Table 4.2 Turkey mact8AM (base year = 2010; in 1,000 Turkish liras)

Activities Commodities Labour Public capital  Private capital Household Enterprise Government Public investment Private investment Rest of world
Activities 1911 196&%'(&")'&"*! an ! g gn k1] #+%&,,%&+:
Commodities|  1)+#&)%)&-%4¢ I #&)*&-((! 1%-+&('-&#(%4! 1*&"%,&*,+1
Labour H))&++)&)-'11
Public capital 1+,&-%%&H#'(!
Private captal & *+&* ] g1 !
Household H+'&, *&+%% V(& (& +,! ! 196&,*"&
Enterprise ! UL+, & %%&H (! & *+ &M+ &1 ! 16&-%'&*  )%&"*+,"#%I(
1(&,)#&* 190'&**'&#)'1 ! 1-"&#-)&%U)  HH(&"#,&*" %! x &*000h) %S $+$"#"(
1%-+&("-&#(% $ 4 *&"$+*"%S!(

Private investment
Rest of world
TOTAL

(8% & 1 (

YOG % (

g1
&))"&&)")*,((

#&H " Yo+H(

191
&"H#,&" %&(

B 19%-&"HEUY
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Activities and commoditieare shown separately in tB&AM. The firstrefersto entities
thatproduce goods and services and the latter to the goods and services prbaeiced
main reason for this is that certain activities may produce moreotiekind of
commodity, and vice versa: one commodity might be produced by more than one
activity. Eachsectoris representednderboth activities and commoditieBetailed data
at a sector level for these accounts is found in hoptput tables, whose most updated

version dates 2002 for Turkey.

As shown in tables 4.1 and 4.2, there are three factore@dfipion employed in the
model, namely, labour, privatevned capital and statevned capital (the latter noted
DV 3SXEOLF FDSLWDO”’ L QVWLWXWLRQV LQFOXGH KRXV}FH

sector and state savings as well as the rest of the.worl

A detailed description of how each SAM account has been constructed follows for the

remainder of the chapter.

4.3 Construction of Turkey SAM

6WHSY IROORZHG LQ WKLV VHFWLRQ DUH VLPLODU WR W
XSGDWLQJ 7 Xygh\wem20DY irpstutput tables and updated data on

macroeconomic variable.must be noted here that the SAM is first constructed with

16 sectors keeping electricity aggregated, due to availability of data related to this sector

in 1998 and 2002 10 tadéd which are used to update irsecctoral data for 2010.
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4.3.1. Adapting 1998 and 20020 Tables

An inputoutput table¥ocuses on the interrelationships between industries in an
economy with respect to the production and uses of their products anthels
imported from abroadaFFRUGLQJ WR WKH 8QLWHG it RQVY +DC

Table Compilation and Analysis (1999. A simple 10 table is shown iRigure 42:

Industries Net final Total output
demand
Industries F Y X
Value added
\Y
(Primaryinputs)
Total input X

Figure 4.2Simplified InputOutput table setting

An 10 table assumes a fixed coefficient production function, where inputs used to

produce a commodity are linearly related to outputs, all these at a given point in time.

LetterF in Figure 4.2exhibits all intersectoral linkstHDFK VHFWRUfV LQWHUPH
demandzwhile V stands for the value added to gross productitire total labour and

capital endowments used in the production of a certain commabtgitg. no division is

mack between activities and commodities &epresents both of theapon the

assumption that one type of producer produces only one type of product

II#!



In a standard IO tabksach column indicates the production technology for the
respective sector, includintg use ofintermediate inputs; payments made to factors of
production; payments made to the government from taxation on production and import
duties; and payments made to the rest of the world for the purchase of irmptinits.

way, eachcolumnsumexpresseshe respectiveector] V. W R W DXGFWX &i® dhe

sum of domestic and foreign suppigt a given (baseyear.

And the sum of rows for each sectaich is found byaddng up intermediate inputs
used by each sector in the production proaeddinal-use block elementgnamely,
private and government consumption, privaté pablic investment and export
indicates total demand for goods and services produced by that(¥edtetY). The

total demand is the sum of domestic and foreign demand.

Input-output coefficients, also referred to as technology coefficients, show the amount
of input by a certain sector to produce one unit of output. In the above setting these are

calculated through division of each element in mdtrby total outpuiX.

It must be noted that the unit used to establish ioptput tables and later on the social
accounting matrix for our bagear +2010 +is thousands of Turkish liras (1,000 TL).

As Ten Raa (2005) also notes, given thatitipeit-output tableunit is in mong value

rather than measured by physical units (e.g. kilograms for sugar used in production of
jam), then inflation may affect the change in technical coefficients in two aspects. The
increase in the price of input makes (current) coefficient larger {ithasuld have been

if prices assumed constant. if measured in physical unjitshile a rise in the price of

II#!



output would make the current coefficient smaller compared to the value of the same

coefficient had prices been assumed constant.

The effect ofinflation for the technology coefficient matrix should not be constraining

for the current study, given that the CGE model treated here is staicscenario

results evaluated compared to a single base year, no time series included due to lack of
dynanics. This will be treated in more detail in the following chapter when the concept

of numeraireis introduced.

Lastly on the IO setting, valeedded coefficients are defined by division of each
element in matri¥ to total outpuiX. 7 K kvel-known condibn” ten Raa, 2005L7)
stating that the column sum of inpotitput coefficients matrix is less than one,

implying the valueadded coefficients matrix is nezero.

Input-output data for the Turkish economy in 2010 are derived using 1998 and 2002

tables. 7 XUNH\TV ,2 WDEOH LV SUHSDUHG XVLQJ 8QLWHG
,2 WDEOH XVHV (XURSHDQ 8QLRQYV 13%&( 5HY FODVYV

here is to reorganize sectors in each classification under the more aggrddegedtors

usedin the first phase of SAM construction (before power sector is disaggregated)

Details onthe reorganization of sectors for both 10 tablege presentednnexll.

Table 4.3 show WKH VHFEFWRUV LQYROYHG LQ WKH ILUVW SKI

before power sector disaggregation

II#!



7TDEOH 6HFWRUV IRU 7XUNH\YV ,2 WDEOHYV
Abbrev. Sector

1 AGR Agriculture

2 TRAN Transportation
3 ELEC Electricity

4 COAL Coal

5 GASOIL Oil and gas

6 MET Metals

7 CHEM  Chemicals

8 MINR Minerals

9 MACH  Machiney

10 MIN Mining

11 FOOD Food

12 PAPR Paper

13 CONST Construction
14 TEXT Textile

15 OIND Other industries
16 SERV Services

Thenumber of sectorshall increaséo 21at alaterphasewith the introduction of more

detailed power sector data

It is important to note here that the electricity sector inclielestricity, gas, steam
and hot water suppl§°. These are separated at this stage using 10 1998 coefficients,
with electricity remaining in the account, town gas to gasoil, and steam andtaot wa

supply to the services account.

Beyond reorganization of accountalso DGMXVW IRU WKH VHFWRU QDPH(

KRXVHKROGY ZLWK HPSOR\HG SHUVRQV™ WKDW LV SUHVt

LULLLLUUUULULLLLLLL Lttt o L
#'INace Rev.1 nomenclature for the electricity (“ELEC”) sector. Gas here refers to town gas. !
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of the year 1998following Erten (2009)The figue from 2002 IO table is very close to
the respective account ihe new national income seriggblished byTUIK for the

same yearThus, theequivalentl998 figurefor this sector in the new national income
seriess addedW R WKH *SULYDWHA BRQGWOHERPL.IHIEMDRVML RQ

1998 10 table.

Adjusted 1998 and 2002 IO tables are showmlables Tablg4.4 and4.5.
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Table 44 Turkey inputoutput table for 1998 (million Turkish liras)

. Total
. Private
Agr Tran Ele Coal Gasoil Met Chem Minr Mach Min Food Papr Const Text Oind Serv Private Govt. investm .OoS. Stock Expo use
c cons. cons. investm.  changes rts (basic
' pr)

Agr 1555 16 0 2 2 1 27 1 8 0 1,970 129 18 136 1 215 5,435 188 11 0 184 588 10487
Tran 287 933 % 7 4 167 208 77 119 1 312 103 373 172 147 811 4,447 205 458 66 94 2,524 11,568
Elec 20 56 35 8 2 172 103 % 31 4 70 46 48 126 32 398 383 82 - - - 4 1,714
Coal 0 2 158 - 0 60 6 27 2 0 23 1 0 2 0 14 82 3 : - 10 0 370
Gas 0 1 239 - 0 0 594 12 1 0 33 0 0 0 0 9 - - - - 32 1 859
Met 13 30 30 2 0 1,455 93 54 506 1 39 22 1,053 34 772 87 2903 5 40 13 280 597 5421
Chem 548 1,390 45 17 1 143 1,213 90 108 27 231 107 252 303 82 351 2,196 247 6 1 46 664 7,976
Minr 1 2 14 0 0 10 14 124 10 0 22 0 1,005 0 3 99 164 5 - - 73 204 1,604
Mach 42 34 2% 4 0 42 16 22 343 1 33 18 241 28 a7 170 1,363 41 1,932 384 129 410 5,326
Min 0 1 0 - 0 4 55 81 1 0 1 0 135 5 1 8 - 2 - - 0 52 346
Food 199 147 0 0 0 1 26 0 3 0 1,080 1 0 50 0 536 4,665 42 - - 20 695 7,466
Papr 10 19 1 1 1 56 85 30 50 1 101 439 120 36 206 381 405 32 2 0 15 74 2,037
Const 1 6 0 - - 0 0 0 0 - 7 0 3 0 0 161 - 27 4,600 2,369 - 652 7,824
Text 50 50 2 0 1 27 42 3 28 3 69 6 1 1,681 56 35 996 57 127 6 75 2,559 5,720
Oind 51 176 3 0 0 10 2 2 a1 1 5 1 28 11 437 143 2,433 27 1,587 277 135 863 6,233
Serv 499 639 57 46 7 324 361 99 272 17 460 183 658 548 313 4,256 12,610 5,268 651 86 115 3,784 31,252
Net taxes 183 710 25 8 1 57 105 34 38 9 137 28 136 87 52 311 3,277 231 130 18 15 130 5,720
Labour
compnstn 729 861 160 113 4 324 344 163 288 26 446 117 1,324 532 284 7,240 - - - - - - -
Direct
purchases -
non-resid - - - - - - - - - - - - - - - - 960 - - - - 960 -
Net prod tx - - -

42 15 26 1 0 20 49 12 18 1 395 7 24 31 21 48 - - - - - - -
Fixed
capital
consmptn 231 331 101 15 8 160 185 117 95 92 133 48 48 268 111 1,609 - - - - - - -
Payments
to other
factors 5540 5079 768 29 67 615 1,999 434 621 111 2,167 472 2,309 889 1,043 13,138 - - - - - - -
Imports 572 1,071 28 118 762 1,774 2,449 128 2,743 a1 522 309 50 782 2,623 1,232 - - - - - - -
Total
supply
(basic 1,7
prices) 10,487 11568 14 370 859 5,421 7,976 1,604 5,326 346 7,466 2,037 7,824 5,720 6,233 31,252 - - - - - - -
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Table 45 Turkey inputoutput table for 2002

Agr
Tran
Elec
Coal
Gasoil
Met
Chem
Minr
Mach
Min
Food
Papr
Const
Text
Oind

Serv
Net
taxes
Labour
compnst
n

Net
prodctn
taxes
Capital
deprec.
Net
operatin
g
surplus

Imports
Tot
supply
(basic
prices)

Agr
7,330
1,448
236

14

26
2,827
57
549
20
1,519
52
136
46
178
2,735

2,146

5,103

154

2,236

25,442

2,471

54,418

Tran
54
18,529
395
72
717
489
4,338
64
730
11
108
621
92
294
2,393
9,008

4,156

8,690

21

4,427

30,891

2,967

89,067

Elec

414
7,687
509
2,745
151

85

581

13

12
46
526

106

1,382

51

1,159

3,238

192

18,814

Coal
19
72
70

23

61

92

110

10
129

61

910

121

118

1,029

2,852

Gasoil

13

27

13

20

11

10

89

134

64

383

9,399

10,175

Met
10
1,180
829
45

45
8,861
661
533
418

693

211

70

105

2,209

251

2,151

625

2,659

10,341

31,910

Chem
402
2,303
449
15
4,462
696
9,041
254
232
1,050
161

432

241
54
4,135

901

3,234

1,163

3,508

17,892

50,639

Minr

664
313
147
99
143
748
1,435
197

1,198

257

12

25

1,172

159

1,396

741

1,499

633

10,852

Mach
26
816
410
16

71
3,394
1,088
235
2,486
35

17

219

60
415
2,103

132

2,497

622

2,911

13,777

31,344

Min

229

9

46
229
23
131

120

10

19

314

130

421

211

736

473

3,217

Food
17,623
2,395
317
89

36
357
2,089
329
221
37
6,936
927
16
108
82
4,591

482
3,712

95

1,150

7,501

2,233

51,138

"H#

Papr
512
592
365
11
86
111
1,255
34
147
73
39

2,742

134
48
1,499

95

1,302

455

1,497

2,019

13,021

Const

1,509

86

4,784
1,448
3,243
1,293
580
11
682
542
60

93
3,279

793

4,318

12

616

9,073

32,440

Text
1,459
2,546
714
14

89
166
5,841
189
271
38
582

403

22,955
188
6,610

622

6,184

22

2,511

6,517

4,773

62,703

Oind
23
1,821

152

12
4,901
1,836
233
513

32

660

605

4,563

2,667

140

2,909

608

2,463

12,696

36,853

Serv
2,489
10,234
2,910
612

45
1,632
6,042
2,434
2,531
208
3,432
3,825
1,779
1,787
2,858
38,004

2,370

48,089

66

8,518

87,507

3,595

230,833

Hoh
cons.

20,699
31,510
3,736

1,271

472
10,994
591

3,718

32,012
2,362
55
16,656
10,713
95,522

29,143

Govt.
cons.

94

189

68

590

522
74
42,106

243

Gross
capital
format

1,314

3,166

70
1,749
282
2,454
628
13,341
1,261
3,103
997
28,503
3,555
6,119
5,413

594

Export
s

2,337
9,438

24

5,316
3,752
1,80
3,863
377
2,606
586
1,259
15,573
8,860
8,723

44

Total
use
(basic
prices)
54,418
89,067
18,814
2,852
10,175
31,910
50,639
10,852
31,344
3,217
51,138
13,021
32,440
62,703
36,853
230,833

42,490



43.2From IO T able to SAM

Before transforming the inpwutput table into a social accounting matriA®), it is

FUXFLDO WR XQGHUVWDQG WKH YDOXDWode) V\VWHP XVI
builders should try not only to maximize the homogeneity of establishments classified in

the 10 table, but also to use the same valuation for both goods and sesujgdied

and used that eliminates the effects of government policies or costs of transactions on
technical relations H[SUHVVHG, 4FF RAKGILYDBMRH8 1TV KDQGERRN I1

compilation of 1O table§UN, 1999:55).

The handbook explains the three waypods and services can be valued in the system
of national accounting (SNA) amely purchaseprices; produceprices; and basic

prices.

IO tables published bVUIK are expressed in basic prices, that is, values of goods and
servicesshowthe amount redeable by the producer, minus any tax payable plus any
subsidy receivable and net of all trade and transport matgBesic prices express

values of goods and services in the most homogeneous way possible, eliminating effects
of differences in governmepblicies and differences in trade and transport margins for

different regions in a country.

To make the transition from an 10 table prepared in basic gritea social

accounting matrix, elemenits the finatuse blockshould be expressedQ SURGXFHUV

$0/68'1()*+,-|&/I0& &I +/.28'3 %o LW E Z » EY %W EPo €] + 0}} & §Z hE[* % v }} }( /v
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prices. The reason for this adjustment is to ensure balance between columns and rows,
given that columnfor each sector include taxes on production, namely sales taxes,

customs duties and export levies, but rows do not.

Herel usetax matricegor 1998 ad 200Zpublished byTUIK to make the adjustment.
The amount of tax corresponding to final use blocks in the net tax matrices are added to
corresponding accounts in the IO table (the private consumption, government

consumption, gross capital formation axg@rts colunns in tables 4.3 and 4.4 above

4.4 Value addedbutput ratio

The social accounting matrshouldmatch with the gross domestic production serie

This implies that, for all sectors, the sum of final use and import accounts should equal
the repective numbers in the GDP serfasblished byTUIK. Similarly, the total sum

of sectoral indirect taxes should equal the respective figure in the public sector general

EDOD@SGBIVLQGLUHFW WD[HV DFFRXQW

Sectoral distribution for value addedaigblished inTUIK fV QHZ *'3 VHULHYV
Disaggregated data at sector level for exports and imports of goods and services is also

made available by the statistical agency. Howedata orfinal uses tnamely,private

BI&'(1)*+,(1-.+1$##$!,/10.¥11234,546!'7',4'3481.01&9:;1<83/,*8=!,*I<'/I'5>2 +87?!-+.)1&9:;136 I*@8!'2*@!. +A!
*38@8!BCDE!/8+,8/!'+811234,/@8?!36!*@8!14'00,0F!?,+85*+*8!"*I*@8!),0,/*+6!-.+1?28784.1)80*G!-.+)8+46
*@8!C**8!B4'00,0F!H+F'0,I'*,.01JK8748*1B4'04")'| &8/LNKB&N!20?8+!*@8!1+,)8!),0,/F+6A
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and public consumption and capital fornoati+at a NACE Rev.3 disaggregation level

is not made available and will be estimated in sections below

Also o sectoralvalue added datthe manufacturingsectoris provided asn aggregate
with figures related to sectors nested under this categdantad he following
approach isisedto distribute manufacturing into its sislectors to reach a NACE Rev.3

level of data compatible with sectors used in this study:

Firstl establish dineartime-trend functiono estimate by how much sectors under
manufDFWXULQJYV VKHOWHU KDYH LQ F ukbl & sedt@all grdz$ W F
value added for 1998 and 2002 from respedtipet-output tables to solve a first

degree equation with two variables as follows:

VA= a+ i (4.3)

where the term on theghit refers to value added atyeér IR U , andt=13

for 2010) This yields a total figure for manufacturing value added at 160.8bn Turkish
liras in 2010, compared to the realized 172.1bn liras which appebiikndata.

Lastly, | calculate thehare for each estimated manufacturingsettor value added to
that of total manufacturing, and use these shares to distribute the real manufacturing

figure provided byftUIK V *'3 VHULHV LQ FRQIRUPLW\ ZLWK VHFWF

Further onTUIK { Wational accounts, intermediate use (inputs) ddiah is critical to
build upa SAMis QRW SXEOLVKHG )RU WKLV UHDVRQ , IROORZ
estimate theatio of intermediate input to gross outport each sector

"#$!



Istanbul Industrial Chare HU V , 6 2 Yoy 500 TwRigh Rdmpanies the only data
available that suggests how the trend of value added share in gross output has evolved

from 2002 to date for the Turkish economy.

First, | calculate theatio of netvalueadded tdotal asstsfor ISO 500 companie%
totalsfor all years from 1998 to 2012€hanges in this ratio will be used to estimate how
this ratio has changed for each sector through ygaksPDNLQJ XVH RI GDWD LQ

1998 and 2002 output.

ISO datais considere@ gad approximatiorior thetrend invalue added to GDP ratio

in the Turkish economyiventheconsiderableshare othe top 500FRPSDQLHVY JURWV\
YDOXH DGGHG WR WKH FRXQWU\TV WWHRjWeIBelddv ZKLFK IR
supportghis assumption, shang how WKH WUHQG L QetvaRigaddadRaS

assetsatiois in line withthe trend in7 X U N @DR growth rate fortte period between

19982 and2012 Obviously, the two go in line with each other.

LULLLLLLLLLLLU Ut o e
%4GDP growth rate for 1998 is missing due to TUIK’s new GDP series starting from this year (1998).!
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QHHH&HH QHHESHH) Sttt &S &itt+&itH, &HHN&HH &H#'# &H"™ &#H'&

- [$##1012!345611477178499129 :6,<1=I>?@!A;BC2D!;421

Figure 4.3S0O500 Net value added/assets ¥YSCUNH\TV *'3 JURZWK
Source TUIK, ISO.

As thevalue added / gross output ratiust carry a value between 0 antfallow

Erten (2009}0 establisha logit function to describne ratio

2
. L Hﬂmp.va/,a

Here,L refers to the logit functioandP is the ratiove aim to estimaté~=rom equation

(1), the value oP can be derived as follows:

S .
2LsER VW

As equation (4.pshowsP TV YDOXH DS S geebtamirity andd ®pproaches

0 asL goes taminus infinity. In this waywe guarantee that the conditiorx P < 1is

fulfilled.
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The estimatia of probability models requirthat the value of be turned into an
econometric fudion, for instance, it can be expressedlias X. AfterL is

estimated, it is possible to degivalues oP as well.

Serving the needs for the model emploliede | establisha piecewise function fok as

in Erten (2009) as follows:

=E > t=10
" # < ¢

=E>25 =11

- 6755
=E >—g’ t=12

-E >% t=13

\ = E >% for all other t (4.6)
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Here,L indicates the logit function anidhe corresponding year. Given the series starts

from 1998, £1is equivalent td998, t=2t0 1999« DQG VR RQ XQWLO W IRL
functionis extended from the original one in Erten (2009) whose focus years were 2003
through 2006. lts organized in a form that gives the lowest value for the crisis year

2001and performs in accordance with trends showfrigyre 4.3above.

Due to lack of datdt is impossibleusean econometric time series to find values of
andb. But given the data on value added / output ratios for two distinct ye98
and 2002+for which 10 tables exist, the values of a and b are calculated ffost a
degree equation system withio unknowns. Finallytime series foL are used to
calculateP values xhatis, the value added / output ratitfor each sector in given

years These e presentedhFigure 4.4

#Y%)*

#%))

#%)(

#%)'
#%)
HOb&*

#%8&)

H%&(

#%&'

#%&
TR b HHE CEET TP CHE, HE( IR CHEE) HHS HEY CHE HH

Figure 4.4Estimated value added/output ratios for each sector (%)
Source $ X W Kwndgldvlations
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Of these, | us2010 ratios to estimate the distributiéhl 7XUNH\V JURVV RXWSX
sectorstgivenTUIK TV Y D O XddtadbaGaGetteral levedand the difference between
gross output and value added will obviously provide with total intermediate use by each

sector.

Further disaggregation of intermediate usedata H HDFK VHFWRUfV GHPDQC
VHFWRU Wil ReXrida@Ugihg inppR X W SXW FRHIILFLHQWY [URP 7XU
given no other data available. However, | put maximum effort to calculate real figures

for energy sectors given 2010 data providedBE#y and grid operatof EIAS as

discussed i latersecton.

4.5 ForeignTrade

Trade figures at a sectoral basis compatible with the SAM format are regularly
published byTUIK at an annual basigdpart from trade data, customs duties and export
leviesarealso estimateébllowing Erten (2009) but they are niawvolved in the model

for simplification reasons.

First, | reorganizecommodity export and import dapablished byTUIK into 16
sectorsTrade data for services are taken from the balance of payments tables published

by the Central Bank of the Repubbf Turkey TCMB)".

% (*+),+-1).] /..0122-(345.67,589(5.:2%;3-<=-;5/.74)66-44-319;1>?;- | @#"A5
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There is yet one particular issue to be addressed for import data: figures for the natural
gas and oil imports are not directly reported but are rather included in one single
DFFRXQW QDPHG 3FRIQeto GO WrkisBebE|ation Rimed at

protecting secrecy of commercially sensitive information for the-stateatural gas

companyBOTAS.

For the estimation of natural gas impotiscluding LNG tamounts impded in 2010

are taken fronEPDKTV DQQ XD O Q D \pxlishze®in2DM. kthpos Rricéd vary

with origin countries and are not officially announcedB&)TAS. Therefore, here we

use price approximations in line with media reports and expert assessments for natural

gas imported from Russia, Iran and AzerbaijAfile for LNG imports from Algeria

and Nigeria | use the average import price paid for LNG by Germany in the same year,
DYDLODEOH LQ %31V 6WDWLVWLFDO 5HYLHZ $YHUDJ
spot LNG importstas the UK is one of the most agtispot LNG trading countries.

7KLV PLIKW XQGHUHVWLPDWH 7XUNH\TV LPSRUW FRVWYV
above the average price paid by other western European countries but is used here due

to lack of any other data available. Total paymenta&ural gas imports in US dotta

as shown in Table 4#&e then multiplied with TCMEVY DYHUDJH OLUDYV 86 GRO

exchange rate for 2010.
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Table 4.6 Natural gas imports by country in 2010

I"#$%&.(1 [(*H0'121$&*311  ;%'0+1$0#1,'(!
YH 500 144 ] )45678881#-2 | )678884.
!=>((*0! "$%&$}!! )! I: $%*('%$')!!!
'!'&o,! $%$'; (+*!!!! *%+)(%&!,:
!’.P@l&AO*BO,! (%&+!r! +)+:1! "%+$(%,+!i
E?+Cl&f0! *%,#'!!!! +" :: %%(:l|
:3*c1&101 "%"),!!!! +,"!!!! *(&%)():!!
:E$%'!FDG *%#$!,'! +*)!!!! $*+%)*4!4.!
g%'o+ -H78-I:!! | 6J76K676(!3!
Source EPDK DXWKRUYV RZQ FDOFXODWLRQV
7XUNH\TV WRWDO RLO LPSRUWV IRU DUH UHSRUWHG

amual economic report for yed011. This is multiplied by TCMEY DYHUDJH IRUHLJ

exchange rate for 2010 torrect it intolocal currency.

Gas and oil imports during 2010 in US dollars and Turkish liras are presented in Table

4.7.

Confidential data in TWK series is 35.1 billion Turkish liras compared to the
39.7billion liras of oil and gas imports estimated above. Given likely discrepancies in
foreign exchange rates usedfbr instance, payments for imports could have occurred at

a single day or at a relgu monthly/quarterly basis and foreign exchange rates used in

$4../.0.12.13042.5!/601+#""14117!-.89.05!70942:.170.197;.1175!9<.1=.59173306>4779.1<.0.@'A..!
<993BCCDDD@.8E@GE0F@90CG-CH.1.:Cl.:F.H659.0@753>JK'L"#K)),+(**MKKN$,O'K&L'M"I(*KKLKK,N&'MN
N#("LKLU7P74:7=:.1411Q6P.?=.01+#'&@
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WUDQVDFWLRQV FRXOG GLIIHU IURP WKH DYHWDJH UDWF

MXVW DGG 78,.1V 3 FRQILGHQWLDO GDWD”™ ILIXUH WR RLC

Table 4.7 Turkish oil and gas impsifor 2010

I"#HHSY%8S I"HHHS (S
- +/$0+1$+23% NI TSI
Y4 $ HEY %" $8HYS (%!
$ U TSI
56/$+23$76/$8. 738 "'$)"$+1 | "+$(")$#, (1 !

Source:Ministry of Finance, athor's own calculations

Next , FRUUHFW IRU GLVFUHSDQFLHV UHJDradéZdoedtWUDGH |
which are not included in GDP series published'yK, following Erten (2009)The

method for the adjustment is explained below

Total expots in GDP series
Plusflows from free zones to third countries =  Total exports in SAM

Minus flows from domestic market to zones

Total imports in GDP series
Plusflows from third countrieso zones =  Total imports in SAM

Minus flows from zone$o domestic market

Free zone trade data is reported in US dollars. To change to Turkish liras, implicit

export and import exchange rates are calculated using amounts of exports and imports

*(1-,/0$!112!1/1230453212362!789-:!1;<=<>12/1>?0@! @07?<!>6A047?6;.<!>07<15=!<BERE+LEL LR 2]/
<BDO/<E!280?<15=I<BC36=5<!762<!A0-BRR32RT<=276.!;6+GH!



in USD inTCMB’s balance of payments and the amounts repont&diikish lirasby

TUIK.

Free zone tradkamountsardistributed through sectopoportionally to their
respective share to total exports for 20A0justments foimports to free zonegre

made in a similar fashion

Customs duties and export taxes as® estimated for 2010using 2002 data but are
excluded from the model for simplification purposes. This should not affect the aim of

this research substantially given thateign trade is not the main fochere

4.6 Indirect Taxes

State budgetata made available by the finance and economy ministries do not present
its distribution through sectors. Therefore these are calculated following a similar
approach to that in Erten (2009). Simple linear time trending is employed here. | use tax
data from1998 and 2002 IO tables to create a system of equations with two variables as
follows:

L=a+h
whereL is the amount of taxes paid at a certain yearrahthe time trendr{gos=1).
After estimating 2010 figures | use sectoral shares and totaldaxg®duction to
distribute through sectors. Given no other data availadéfee satios are used for the

disaggregation of valuadded taxes whose aggregate figures are taken from budget
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revenues accounts published by the ministry of finance. Both figures are arranged so

that they equal net taxes from 2010 GDP series.

4.7 Labaur Compensation

To estimate labour compensation by each sector I use statistics made available by the
FRXQWU\NV 6RFLDO 6G&KXtud ol offigi¥l ¥drd/ tKairc iR
detailed disaggregation of labour data according to NACE Rev. 2 classification”’. SGK
statistics are made available in three main categories: (i) compulsory insured persons
(under Article 4-1/a of Act 5510); (ii) self-employed insured persons, agriculture
workers and pensioners (under Article 4-1/b of Act 5510); and, (iii) public servants. For
each category, data on average daily salary *with salary intervals, eg. 34.01-41 Turkish
liras, etc. *and the number of employed persons for each interval, are provided at a

NACE Rev.2 disaggregation level.

First, I calculate total yearly labour compensation for all the three categories mentioned
above at a NACE Rev. 2 level. I then re-organize all sectors into the 16 sectors treated
up to here. One drawback with using these SGK statistics to estimate labour earnings is
that salary is given in intervals zlikely not to give an exact estimate on how much
workers in a certain group have earned. I use average salary for each interval in

calculations.

91068 (1)*+,-.1/0¥01/012/1+31/420,.15.4/46017-/018*7, .12*049,.14/1,:10;41/*8412)*//1:12*01,6<14=2)->169!
>40%1)4>12*241@4AIBCI2)*//1:12*01,6!:,.1D1A1/1,6/!:.,8!"10,|[EECIF441G-.,/0*0!HBIIJK!* 18!, 81640
2)%//1:12*01,6C!
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Estimated totalabour @mpensation turns out at 171.5 billidarkish liras which just a

small fractian of overall 2010 GDP at 1,098 billidinas, possibly due to issues with
usingSGKdata as mentioned above as well as the undocumented worker phenomenon.
Therefore, hee | pursue a toplown approach to get to more realistic figures by first
calculating total labour compensation frdidIK data and then disaggregating into

sectors making use of shares to total compensation estimate8@H&rdata.

Most recent data on cosomponents of GDP are for 2006, leaving with the other

difficulty of estimating the share of labour compensation and operating surplus to the

**3 IRU , VLPSO\ DSSO\ VKDUHVY WR FDOFXODWH F
GDP in 2010. Labour compensaticonstitutes 26% of the GDP calculated at 288.3

billion liras’®. This figure is distributed through sectors using shares §Giik data.

Finally, one last adjustment made to labour compensation by sector to count for
compensation of workers in the infoalreconomyz+quite widespread in Turkeyadd
to each figure foprivate secta tcompensation in public administration is left
unchanged as no undocumented workers can be employed in the publictseetor
same proportions as in Erten (2009) to coontbmpensation in the informal

economy Percentages added are shownaibl& 487°.

QAN NRRR RN NNRRRRIT gy

S (1)(*+,-,-. /01" 2134))(564-7518418'(15'+)(149146()+8, -.15:)6;:5!841<=>71 @ BY-5:*68,4-14919,B(7!
3+6,8+:1C4)17(6)(3,+8 U-D!"$ 1/2 18418'(15'+)(149!-(8!8+B(5!C8+BGES, 7,(5D!84!<2>
$AG)8(-ICAOOFD!I94;: 4H5!+1*4) (1348t 66)4+3'18418+31; (158+8,58,35!,55:(5!+-71: +E4:)|34*6(-5+8,4-194)!
8'(1,-94)%+;1(34-4*J218'+-1K:581+77 - IEJI8'(5(16()3(-8+.(5!., L(-18"+81;+E4:)1*+)|(8!,518'(1943:5149!

L 51)(5(+)3'1H4)I11&'(1+66)4+3"194;:4H(7!'()(!,5!5,*6;() 1!M4)!1*4)(17(8+,;5!4-IRNOP!+- &R +E4:)! 7+8+!
34*6,;+8,4-15((1G)8(-\CAOOAD1!
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Table 48 Undocumented labour percentages added (%)

Sector no.  Sector Percentage added
1 AGR 40
2 TRAN 15
3 ELEC 15
4 COAL 30
5 GASOIL 30
6 MET 30
7 CHEM 30
8 MINR 30
9 MACH 15
10 MIN 30
11 FOOD 30
12 PAPR 30
13 CONST 15
14 TEXT 30
15 OIND 30
16 SERV 30

After these, total labour compensation turns out at@@n liras with sectoral

distribution as shown in Table 4.9
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Table 4.9 Labour compensation by sector in 2010 (1,000TL)

I"H$%8 0*%+&'#%,-".1)$0%."
$%& )+l |
&$- 1 ININCA/(00%! !
1213 TR ()
34%2! HNEeio().! !
%$5460 T NG
71, | I8! !
3917! I (4% (4 )
76-&! NG 8! (+)8! |
7$39 | IHIIB(/O*(0'+! |
76-11 IIEB/ (54! ]
44; 1 IINIO/(L! !
<$<8 T
34-5, | NN HS+(*/! !
A=, ! NI (] ]
46-; | I HY(8#. (88!
51&% /00" ("™ |
1%$)2 3456789633

Source:$XWKRUTV RZQ FDOFXODWLRQV

4.8 Operating Surplus

I have chosen to separate public sector operating surplus from that of private sector in
order to be able to examine the impact of ownership changes in favour of a larger
participation of private companies in the power sector *privatization is a key pillar of

reform zon the economy.

Total operating surplus for state-owned companies LV FDOFXODWHG DV WKH VX

L Q FR P H KHGIR & well as interest rate payments for social security bodies and
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public economic enterpris€sfollowing Erten (2009) 3XEOLF HFRQRPLF HQWHL
duty losses are also addeere, given thaKKGD does not include therRatios from

2006 figures in Erten (2009) are usedlistribute this amount into sectds the2010

SAM. )LUVW HVWLPDWLRQV DUH PDGH IR UztdmdkW VHFWRU\
agriculture, mining, consumption goods manufacturing, intermediate goods

manufacturing, capital goods manufacturing, energystraction, private sector

services and public sector services. Further disaggregation to bring in line with sectors

used here is made using 2002 IO table ratios.

Finally, private capital income is calculated as a residual, subtracting labour
compensationS XEOLF VHFWR U {\ang Gxéet dn\WadRctioW odseio X V

V H F Waiub §aded.

One issue here is that the privagctor operating surplus for metals sector turns out
negative. This is as a result of labour compensation figure exceedingeivalue

added of the sector, which cannot be true. Therefore, labour compensation for metals is
re-calculated making use of 10 2002 matrix for labour compensation to net value added
ratio. The difference subtracted from labour compensation in metaBnisdded to

services to net off the effect on total figures.

A () (1,-.1)'(10123%)+1-*)1¥) (1) 4)510%6/1 7*)-+3* 1+(-(1+(18+!-(!
9((,::<<<=9->1)=264=(*;5)0-32(=-+,@ABC1?DEF)>"GHB5)JKL @M&$BN/15BGON815B"PNIBOQ
60!$!R8(=!P%!'Q=!
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4.9 Final Uses

7KHUH DUH IRXU ILQDO XVH HOHPHQWY LQ 7XUNH\YV 6%$0
namely, private (household) consumption (HOH), government consumption (GOV),
private capitanccumulation (INVPR) and state capital accumulation (INVPU).

Aggregate figures for these accounts are taken from GDP by expenditure series.

Distribution of household consumption through sectors is made making Tsgkof] V
Household Budget Survey data 10 and 2002 IO tables as well as IEA statistics for

energy accounts.

The budget survey includes shares of household consumption for food, textile and

services sectors to total household expenditures. The rest of the sectors are expressed in
onesinge ® WHJRU\ QDPHG 3YDULRXV FRPPRGLW\ DQG VHUYL
consumption expenditures for food, textile and services given their real shares to total
consumption for 2010. Then, | calculate residential consumption of electricity, gas and

oil, and coausing figures from related IEA publicatianEhe remainingamounts
GLVWULEXWHG LQWR WKH UHVW RI DFFRXQWYV XVLQJ VKI

input-output tables for 2002.

On government consumptiotie aggregate amount is taken froK $ GDP figures
and sectoral distribution is made using shares to to2002 |0 tableFigures for

electricity EDAS) and gasoil sectors are estimated ugibgAS and |IEA statistics.
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On the distribution of publisector capital formation into sectors,slegross fixed

investment figures by thiinistry of Development to separate into agriculture, mining,
manufacture, energy, transportation and services. Investments in energy are further
disaggregated making use of information availablEEPAS, TETAS, EDAS and

EPDKTV SXEOLFDWLRQV $QG WKH PDQXIDFWXULQJ FDWHJ

OLQH ZLWK VHFWRUV LQ WKLV VWXG\ E\ XVLQJ 7XUNH\TV

It shall be noted here that aggregate figures on state and gécite gross fixed
investmentdy ministry of development are slightly different from thos@ K  V
GDP series. | use aggregate figure§tHK vV *'3 VHULHV |IRYjieRtQaV LVWHQF

these are also used in most of other accounts in the SAM estimated here.

The same procedureisHsG IRU VHSDUDWLRQ RI SULYDWH VHFWRU
7KH RQO\ GLIIHUHQFH KHUH LV ODFN RI LQIRUPDWLRQ R
into private generation, private wholesale trading sector and private distribution

companies. Given naleer data available, distribution is made using the same ratios for

stategeneration, trading and distribution segments.

4.10Intermediate Inputs

| usevalue added to gross output ratestimated irsection4.4 andthetechnical
FRHIILFLHQW Vs 200R ©© fabdd borstflicthe intermediateise part of
7 X U N 5AM Yor 2010.Figures for total intermediate use by each sector as estimated

by using ISO 500 data are disaggregated to a sectoral basis making use-ofiipput
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coefficients from the 2aD10 table. The only exception is data related to production and

demand side of energy accounts.

Special care is taken to calculate data as near to realized amounts as possible for energy
accounts, including electricity, gas and oil, and coal. This ig fgrmaking use of
statisicsPDGH DYDLODEOH E\ ,($V SXEOLFDWLRQV DQG RWI
annual reprts published by regulat&PDK andstaterun companie3EIAS, EUAS

and TEDAS as well as electricity statistics published by the grid ope(ateIAS).

Separation otheelectricity account intgtate and privateector generatiois presented
first. Then | introduce four new satellite accounts related to electricity industnyely:
public-sector generation, independent private generatidnligsector suppliers, and
privatesector supplietslo the best of my knowledge, this is the first study that
discriminates among public and privagector generation ardtroducessupply

segments of the power sector in a C&ldy for Turkey.

ThisisIROORZHG E\ HVWLPDWLRQ RI HOHFWULFLW\ LQGXVV
7XUNH\TV 6$0 XVLQJ ,($ GDWD 6LPLODUO\ VXSSO\ DQG
energy accounts3JDV RLO ™ Eafe@stirRtedusing IEA statistics and data

published byTurkish regulatoEPDK.

4.10.1New Accounts for Electricity Industry

In this section I first introduce the dynamics of interaction among different categories of

power sector participants in the 10 section of the SAM. This is followed by separation
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of geneation into private and publisector and the introduction of four new satellite

accounts for the electricity industry.

Intermediate pweruse by electricity sectoshould reflect interaction among

participants in the market and is strongly related tartheket model andtructureat a

given time. The structure of Turkish power matkas been evolving substantially since

reform was first launched 2001 and at this point it is essential to understand how it

looked like in 2010+our base yealCamadan ahErten (2011) offer a clear breakdown

of the Turkish electricity market in 2018sshown in Figuret.5.
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Figure4.5 Structure

of Turkish power market

Source Camadan and Erten (2Q111327).
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As explainedn previous chaptershe dayahead planning peribhad just been
launched in November 2009, after which participants submitted their bid and offer
prices for each howr in blocksto market operatoFEIAS8! at a dailyfrequency+in

an earlier stage, prices were submittedhbinthly tthe day before. Athe structure
presented in thegure above shows, the interaction among participants is rather
complex: for instance, statgeneratoEUAS can sell power to statein wholesale
companyTETAS, distribution companies with a universal service obligatielDAS) or
at the balancing and settlement maUM) +which includes the daghead market
which is at an early stage of development at the®finaéso, TETAS can buy and sell
from PMUM, buys all the output of BO, BOT and TOOR plants, buys fEWAS, and

can sell to distribution companieEDAS) andto eligible consumers; and the like

While a high level otlisaggregatioof data forvolumes traded bgachpower market
participantgn 2010weremade availabley grid operato EIAS for the purpose of this
study, a more simplified/aggregated version of these {attions will be represented in

7XUNH\{Ver&é$0

The simplified market structure is presenteffigure4.6. | assume there are only two
categories of generators: state and independent private esehathe first, state
owned utilityEUAS and BO, BOT and TOOR plants are included. The second group

includes all autgoroducers and independent private producers (IPP). On the wholesale

LULLLLLLLLLLLU Ut e o e
$106&'()1*+,!-./01,1,/23!1456789!+:8!3+6;2/1.<26+/.61+/1/02!/732=1/02,2!>?:@/7.:,|5./1,2<+6+/28!+,1.>1"]
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10218?/72,!.>13+6;2/1.<26+/.6!>.6!<.*26!*07C2!%&'()!@.:/7:?2,!/.1-217:1@0+652!.>15678!.<26+/7:5F!!
$(1>2CCLI>?2:@/7.:7:5.65+:7G2BE+B!3+6;2/17,/C+?:@028! 7:I#A™F
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segment| introducethreenewaccounts, namely, statevned wholsale company
TETAS, organized power markets PMUIslind independent private wholesale power
trading firms (Wholesale). Finally, distribution companies for 21 regiBBAS)

constitute another account for the electricity industry. It must be noted thdiwdtisti

and retail activities were not unbundled until a new power law was approved in 2013,
therefore they are considered in one single account in the SAM. Arrdvigure 4.6

show flows of transactions.

Figure 4.6Simplified Turkish electricity market mtcture

Eligibl

[-Walala 1S

~

”

Note: Abbreviations in the figure respond to the following: Genfwblic sector power generation;
GenPriv tprivate sector power generatioFETAS tstaterun wholesale companyETAS; PMUM +
balancing and settlement rkat; Whokl +private setor wholesale trading companies; Dissa
distribution companiestet.elgcons. £TETAS eligible consumers; Eligible consEligible consumers.
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Categorization of power market participants into each new sector spun from the
electricity account is presewte Table4.10. As mentioned before, BO, BOT and

TOOR plants are all operated by private companies, but they sell their ouTIEIEAS

at previously agreed prices, therefore, they do not operate driven by competitive market
incentives for profit maximizgon, nor are they exposed to any market risks. For these

reasons, | categorize them ungeblic sectogeneration

Table 4.10Powe market participants for neaccounts

"#3$%&&'()* $ +,-.9%0)%*/") $ 0%1*/&/-% B2
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Further onmarket volumes and prices (when available) will be presented irthmoth

complex and simplified format as presentgd-igures 4.5and 46.

Table 4.10shows Turkish power total market volumes and priceghen availabletfor
each participant traded during 200he thing to be noted here is tredocity of

circulation of powe?, that is, how fast power passes from one holder to the other.
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While thetotal anount of powetradedis 335TWh, the amount of powphysically
delivered by supplying parties addawn from the systety final useron a
contractual basis (UECMuzlastirmaya esas cekis miktari) is just 188.4TWh. This
suggests one physical unit of pavias been changing hands 1.78 tithes average

through physical and financial contract2@10.

On the generation segment, obviously stateEUAS holds the largest share of%38
ZKLFK DGGLQJ %2 %27 DQG 7225 -ScOdr gankevatipR R/ \K\WW Y HWK H -
to 8%, with auteproducers and independent power producers covering for jusoR0

7XUNH\TfV SRZHU RXWSXW LQ

On the wholesale trading segment, stateTETAS KROGV WKH OLR&GTYV VKDUH
wholesale trading, followed by 3®of volumestraded in PMUM and only% traded

by private power wholesale trading companies.

Lastly, on distribution and supply of power to emgkrs, distribution companies

(EDAS) in 21 regions that hold universal service obligation have the largest share in
power tansmitted to endsers of 8%, followed by private wholesale companies which
deliver%, independent private generati3P)and auteproducers with %, and

TETAS andEUAS with 3% and P26 respectively.

%0& &YV ()*1+, 1+-&). &/+-1,'1+-&1/,08%!12%38&+12).142)15&1+-, 6*-4 RBPH/2%28888!+,1+-&19&8 4 (+:!,
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Needless to say, the stake of state companies igtidl large and significant in Turkish
electricity market in 2010, but this will change for following years as will be shown in a

later chapter.
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Table 411 Turkish power market volumes (GWh) and prices (TL cent/kWh) in 2010
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While most average prices at which power is purchased and sold in various segments by
market participants are made available by relevant institutions, some farices

unregulated prices determined througlatgital negotiatior¥$ between counterparties

are missingn Table 411. In order to calculate market volumes in monetary volumes

for the SAM, the folleving assumptions are made on unregulated ppwees:

1. | assume the price at which IPPs and gurmduces sell to eligible
consumers is 2% lower from the regulated pric€ distribution
companies sell tohis group This assumption is based on information
acquiredrom faceto-face interviews with sector representatigagfrom
afew industrial usefS.

2. The price at which wholesale companies sell to eligible consumers is
assumed to be the same as the price these companies sold to PMUM.

3. Prices at which IPPs and private wholesale companies sell power to
distribution companies EDAS) are assumed to be the samdh
respective averaggricesthe former two groups sold to PMUM during
2010.

4. The price at which autproducers bought power from IPPs areilTASis

assumed to be the same with the price at which they bought from PMUM.
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5. The price at which IPPs bought dlégty from IPPs is also assumed to be
the same as the price this group bought power from PMUM.
6. It is assumed that wholesale companies sold to IPPs at the same price as
they sold to PMUM.
7. The priceat whichprivatewholesale companies sold to other wisale
companies iglsoassumed to be the same as prices at which these firms
sold to PMUM.
8. The price at which private wholesale companies bought power from IPPs
and auteproducers is assumed to te weighted average price at which
these firms, IPPs aralitoproducers bought power from PMUM.
9. The price at whiclprivate wholesaleompanies have exported power is
calculated as follows: | take the difference between total power export
figure in TUIK data andTETASY H[SRUWHG YROXPHV LQ 7/ DGC
divide it by physical volumes in (MW) exported by wholesale companies
to obtain their average export price.
10.Finally, the price at which private wholesale companies have imported
power from abroad is assumed to be the sami&Ed®SY SRZHU LPSRUWYV

price.

There is adiscrepancy betweehUIK andTETASY SRZHU LPSRUWY GDWD D
ODWWHUTV ILIXUH WXTUUWKWRAWIXMRHERWBBIHU WKDRU W V
is countefintuitive as private sector companies are also reported to have imported

power in 2010. One reasdor this could be the fact thalETAS practices
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exchange of power with neighbouring countrieor instance, it could draw
power from neighbouring Georgia in peaking demand times in Turkey on
condition that the same amount of power is delivered backetrdi& at some
point in time. Therefore, it is likely that not all the power delivered BYAS to

other countries has been reported as imports, resulting in underestimation of
power imports byTEIAS. For this reason, | do not makayadjustments for the
additional amounts of exports from electricity, but simply place calculated

amounts irthe SAM®°.

Further,I explain how the previous “Electricity” account in the SAM — whichincluded
the powergeneration segment as a whelwill be separated into privand publie
sector generatiorCalculation of fuel costs used to generate electricity are the most
important intermediate inputs intoetde accounts, therefore special effort is put to
calculate figures in line withccruedamounts First, | calculate gemation mix of state

run and private utilities usinElAS andTETAS data, as shown in Table 4.13

For costs of generation in monetary terms, costs in TL/IMWh are necessary. While no
such data is made available for staia utilities, privatesector generain costs for
each resource are made using 2013 data in Aksa Enerji’s — one of Turkey’s largest

IPPS* — investor presentations (Aksa Enerji, 2014). Given no other information
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available, it is assumed that generation costs for the company have remaileefbistab

the 20162013 period.

Table 4.13Generation mix by state and private utilities in 20G9h)

GenPu GenPriv
Hard coal, imported coal, asphaltite 14,225 4,879
Lignite 31,171 4,771
Fuel oil 62 2,082
Diesel o/l - 4
Naphtha - 32
Natural Gas 66,284 31,860
Renewables, waste - 458
Hydropower 42,353 9,442
Geothermal - 668
Wind 46 2,870
Total 154,142 57,066

Source TEIAS, TETAS.

$NVDTV FRVWV IRU XQLW RI RXWSXW DUH WWbsBWHG DV
of IPPs taking into consideratiow’ KH IDFW WKDW LW ZDV 7XUNH\TV VHI
an installed capacity of 2,052MWor 2.3 Rl WKH FRXQWU\YfV WRWDO LQV'
E\ WKH HQG RI $NVDYV PDUNHW VKDUH LQ5%%/RWDO Jt

in 2010 and 10 in 2013.

The most expensive source for power generation isdilifollowed by natural gas and
lignite. And the cheapest energy is that produced from renewable resaaedable

4.14). | assume lignitdired and importeetoal orhardcoal fired electricity generation

cost the sam@Also, thecost of renewable energy is considered the same for all types of

renewable resourcesat 29TL/MWh.
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One thing to mention here is the fact that fuel costs are zero for renewable energy,
therefore only operating expenses (OPEX) enter the cost function of these fuels. For this
reason, | reflect costs of renewables incurred by generators to the services account in

SAM.

Table 4.14PP generation costs by fuel (TL/MWh)

Fuel cost Non -fuel Total cost

product ion cost
Fuel oil 241 45 286
Natural gas 152 4 156
Lignite 70 70
Renewables 29 29

Source Aksa Enerji (2014)

Once costs of fuel are calculated for private generation, | subtract these from overall
costs for generatiofor the use otachfuel® type +i.e. payments made lpyivate
sectorgeneration t@asoil coal and servicemccountdor fuel use tto find fuel costs

for public generation.

Total ppwer use byhe generatiorsectorcalculated heres highercompared to its level
estimatedrom 2002 inputoutput coefficients. Thereforthe resulting difference is
nettedoff by subtracting the difference froeach other spending item of generation

proportionally tolO 2002estimated figures
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Then, | calculate shares of private and pubb6 WRU JHQHUDWLRQTVY VSHQGL
RYHUDOO JHQHUDWLRQ Nsedo\s¢parate the et ®iningiHVH DUH
intermediate demand by private and state generation sdeydoeing multiplied to

ILIXUHV HVWLPDWHG XVLQJ LFI2NGDWEFRRQGWU WKH 3HO

Lastly but importantly for this section, four new accounts introducing segments other
than generation from power industry are introduaedmely, stateun wholesale
tradingTETAS, private wholesale companies, organized markets PMUM, and

distribution companieEDAS.

Interactions of these sectors among eattier and with generation sectors have already
been presented ifiable 412 (simplified structure). Figures for the use of services by
TETAS, PMUM andEDAS are estimated using informati in reports published by
TETAS, TEIAS and TEDAS, while use of goods and services by the new satellite

accounts for the rest of sectors is assumed to be zero.

Finally, total intermediate use of the inserted new satellite accounts is subtracted from
SVHUIFHYV™ DFFRXQW LQ R-toGrtng. W& SR bflaGoRaX AcCodnts

for 2008 (European Communities et,&009) dictates that it is importantdceate new
accounts by deducting from existing accounts of the central system of national account
to keep consistency with the latt&his practice is appliefbr other entries related to

new satellite accounts, as will be noted in related sections.
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4.102 Electricity tDemand Sde

,($TV (OHFWULFLW\ ,QIRUPDWLRQ fognaEo0 erFfMoWwel RQ FRQ
volumes used by each sectiuring 2010. The amountsalso shown ifmTable4.15 +
are then multipliedby averagepricescharged by each participating entity as explained

in the previous sectig®.
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Table 4.15Power production and consption, 2010
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Major featureson the supplysid UH FRPEXVWLEOH IXHOVY ODUJH VKI
mix, with hydro coming next while other renewable resourtlde wind, geothermal,
biomassztgeneration has just stadtéo be developed in 201Given WKH FRM@QWU\TV
dependency on oil and gas imports, high shares in the mix eXpddshpower sector

not justto domestic market risks but alswrisks attached to foreign exchange and

international energy commodity mkats as well aso geopolitical riks®*.

2Q HOHFWULFLW\ GHPDQ G lafgest iduBtiapowex &b@suni@isU N H \ T V
2010 are iron and steel, textile, noretallic minerals, food and tobacco, and chemicals

and petrochemical©f the industriapower consumersot classified according to the

sector groupings here are coal, gas and oil and other industries. Given no other data

available, separation is made according to shares in the 2002 10 table.

What is worthpointinghere is the intolerably higlevel of losses in transmission and
distribution network, mostly so due to high levels of electricity theft, rather than for
technical reasons. This has pushed the government to opt for the privatization of the

distribution network.
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And residential consmption of power was 41.4TWh in 2010hisis entirely sold to

households by distribution companies

Before power sector reform was introduced in 2001, only distribution companies were
eligible to deliver electricity to end users, both industrial and eesia. But after

reforms started to be implemented, more institutions gained the right to distribute power
directly, for instance generators or wholesale companies could sell directly to end users
in 201Q as is explained in the previous sectioim thenew power law approved in

2013 distinction between wholesale and retail companies were removed and these are
all categorized as power suppliers presently, as distribution companies also had to

unbundle their distribution and retail activities.

Informationon which industries purchase power by which group of power market
participants- i.e. generators, suppliers or organized markétsnot made available
though Therefore, here | assume all these participants distribute power to all sectors

proportional © their shares from IER010data at a sector basis.

The only exception here vgith TETAS’ sales to eligible consumers: the organization

has published amounts of its sales to three key categories of its eligible consumers
namely the stateun railway orporation TCDD, power sold for internal use purposes
and to other industries in its annual report for 2012. Assuming these have not changed
substantially, | use their shares to distribGETAS’ 2010 eligible consumers sales Of

around 2TWHo transportatin (TCDD)- by 126, TETAS (internal use)- by 1% — and
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the remainin@7%is distributed through the rest of sectors using proportions in IEA

data on industrial use of power.

4.10.30ther SAM Accounts for Power Industry

Distribution of labour compensatioly private and state generation is done using
previously estimated figurefrom SGKdata+tDQG VKDUHV RI HDFK VHFWRU'
total fuel use in Turkish electricity generation sector in 2010. Separation of taxes on

production is also made in a simifashion.

Distribution of operating surplus to public and private sector capital providers is
straightforward given the ownership nature of state and private generators. Previous

figures remain unchanged.

Elements of value addetthat is, enumeration oébour, of capital providers and
payments to government in the form of taxes on production TETAS, PMUM and
EDAS are made using information in reports and data publishddEBAS, TEIAS,

TEDAS andEPDK®,

While value addedor the private wholesale wlang segmenis estimated as a residual
from difference between total ugeé.e. intermediate plus final useiy the sector and
its total supplyzi.e. domestic sales plus expoi&ven lack of data on how to
distribute among labour compensation andrafpeg surplus, | attribute 20 of the
residual to labour and the remaining®@ operating surplugbased on the

%¢dZ]s P} « (JE $Z » + S}Ee<[ % Cu vse 8§} 3Z ~~ ®A] ! JuvsU Az E
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observation that payments to labour are considerably lower compared to payments a

trading company has to make to software, trading screghsther kinds of soft and

hardware capital.

4.10.40il and oil products +demand side

JRU VHFWRUDO GLVDJJUHJDWLRQ RI RLO GDWD ZH XVH S

2012 Oil Information publication at a NACE ReVe¥el as shown in Table 4.16

Tale 4.160il supply and consumption in Turkey, 2010
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Source:lEA Oil Information (2012)Note The plus (+) and minus ( _ ) signs in some
of the entries in the leftand side column indicated whether the entry is added or
subtracted to the total, respectively.

Oil and dl product prices in Turkey are not regulated so there is no single price for
these commodities. Here | use indicative prices for diesel and fuel vitipcoby
EPDKTV UHS R O®V/which correspond to average respective producer prices for

diesel oiland fuel oil 6 in Turkey during December 2830

While for the rest of products, an implied average price is calculated as follows: total

indirect taxes paid by the oil sector amounted B8li®n liras accorihg to theEPDK
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report (201192)*". | subtratindirect tax payments by gasoil and fuel oil from the total

and to get the total tax paid on other oil products which is then divided bytth64

VKDUH RI LQGLUHFW WD|[ MaRedSgdddlink 2poHEdBRDISTOLFH IRU X
report +to get the ttal amount spent for the rest of oil products. This total aggregate

figure is distributed through sectors in line with physical volume shares for each sector

to total oil consumption.

Residential oil consumption dataXQGHU 3SULYDWH FRIQNWMAPSWLRQ  DFI
demand elements in SAMis also calculated using physical volumes from IEA data

and the indicativetaftertax tprices providd by theEPDK report for 2010.
4.105 Natural Gas +tDemand Sde

Physical volumes of natural gas used for each sdgtorH DFTXLUHG IURP ,($9V 1
Gas Information report for 2012 which makes available data at a NACE Rev.3

disaggregation level suitable for sectors in this study, showabfe 4.17 Regulated

gas prices are used fraBOTAS § official statistics to estimte gas consumption in

monetary value. Industrial users including electricity sector are assumed to be
SXUFKDVLQJ JDV DW WKH ZKROHVDOH SULFH RI 3RUJDQL
L Q G XV W U L ¥ @HileRiz\Wyad privéJfor residential consuinptis taken from the

SVXEVFULEHUV" FDWHJRU\ RI UHJXODWHG SULFHV FKDUJ

IR NN NN NN NNA RN ANy
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JRU WKH HVWLPDWLRQ RI WKH SXUFKDVHUVY SULFH RI K

that of the total natural gas bill, 76.2% is the cost of gagrentemaining 23.8% share

counts for the gas distribution fee and indirect t&#¥es

Table 4.1 MNatural gas supply and consumption in Turkey, 2010
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4.10.6Coal tDemand Sde

Both physical amounts and prices in Turkish liras are provided for steam coal and

FRNLQJ FRDO LQ WKH ,($TV

&RDO ,QIRUPDWLRQ UHSR

made available for lignite. | uss approximate price for lignite based on information
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IURP HQHUJ\ PLQLVW HUYThePhySdallvoMMeD &% presenuivthe

IEA report areshown in Table 4.18.

) XUWKHU GLVDJJUHIJDWLRQ LV UHTXLUHG IRECteRBWKHU VI
involved here. This group includes sectors as follows: residential, commercial and
public services, agriculturefforestry, fishing, and +specified othef? | distribute

these proportionally to coefficients estimated from the 2002 |0 table.

Table4.18 Coal supply and consumption in Turkey, 2010
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411 Other SAM Accounts

In this section estimation for the remaining entries in SAM accounts are briefly
explained Revenues are expressas row sums while expenditures as column sums for
each account in the SAM. And the row sum equals respective column sum for each

account.

Now that the gross output column is complete, | find domestic sales for each sector by
subtracting exports from gss output. This is taken as a residual given that no related
data is availabldn this way, all entries for the activity and commodity accounts is

completed.

+HUH , DVVXPH D SDUW RI ODERXUYV LQFRPH IURP SURG
unemployment beneffFRQWULEXWLRQV 7KHUHIRUH LQ WKH ODELI
from labour to households equals total labour compensation by activities minus
unemployment benefitglows from labour to government include unemployment

benefit contributions made by lalou

&RQWULEXWLRQV IURP SULYDWH DQG SXEOLF VHFWRUVT
respective total operating surplpayments madi capital holders bgroduction

activities.

Total household income is provided by labour compensat@rciuding
unemplyment benefits tprofit transfers by firms, government transfers and worker

remittances from abroad.
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Government transfetts householdgclude social security contributionswithout

unemployment benefitdand other transfers and is calculated asidwakfrom

government revenues and spending. Profit transfer payments by enterprises to
KRXVHKROGY DUH DOVR IRXQG DV D UHVLGXDO :KHUHD\
WDNHQ IURP 7&0%fMV EDODQFH RI SD\PHQW GDWD LQ 86 (

using implicit foreign exchange raté

On the expendituradock, households spend on consumption of goods and ser¥ices

already calculated at a sector basm section 4.9 offinal uses+onincome and

propertytaxesand nonrtax transferso the goverment and savingsncome and

property taxspaid to the government are taken from consolidated budget figures while

non WD[ WUDQVIHUV WR JRYHUQPHQW IURRKBXK.KONE XEOLF V
last entry in the household column is the private ggiimvestment gap &IG) which

LV WKH H[WUD DPRXQW QHHGHG WR ILQDQFH WKH FRXQ\

private sector and foreign savings are countet{“or

2Q ILUPVY UHYHQXHV VLGH DSDUW IURP LQFR®H IURP RS
(here assumed to be companies), firms also receive transfers from government in the

form of production subsidies and government also daysestic debt interepayments

QAN NRRR RN NNRRRRIT gy
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tbothtaken from consolidated budgétiso, firms receive income in foreign exchge

from abroad.

Onthe enterprisexpenditures block, apart from profit transfers to households,

enterprises pay corporate taxes to governnfdat, companies make external debt

interest paymentsWDNHQ IURP &%57TV H[WHU GanneGproitwW VHUY LF
transferstWDNHQ IURP WKH QHW GLUHFW LQYHVWPHQW ILJX

statistics o the rest of the world.

7KH JRYHUQPHQWYfV UHYHQXHYV EORFN FRQVLVWY RI WD|
tax revenues from sales of goodslaervices (indirect taxes), revenues from income

and property taxesontax revenues from householdsyenue from corporation taxes,
SXEOLF ILUPVY |IDFW=RdkenFransduiiidsectot gererRaPoidlance

(KKGD) from Ministry of Development atistics +and net outright transfers from the

rest of the world+tthe latter taken from balance of payment statistics. Tax revenue

figures are all taken from consolidated budget.

The expenditures block for government consists of public sector consuraptjonds

and servicestcalculated in the final uses section; government transfers to households;
transfers to companies in the form of production subsidies and domestic debt interest
paymentstboth from consolidated budget figures; public sector savitigken from

the public sector general balan&KGD DQG JRYHUQPHQWYV IRUHLJQ G

payments to the rest of the worldrom consolidated budget figures.
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From therevenus block forthe restof-theworld (ROW) accountforeign debt interest
paynentsmadeE\ WKH JRYHUQPHQW WR WKH UHVW RI WKH ZRL
GHEW LQWHUHVW™ HQWU\ LQ FRQVROLGDWMIiGStB()XGJHW H|
of Finance PU L Y D W HextddriaMildbtrfierest payments taken fromTCMB | V

external debt service statistias the sunof central banf W QG SULYDWH VHFWRUT
medium and log term debt interest payments. As these are expressed in US dollars, |

multiply them to an implicit export®reign exchange ratecalculated by dividing

7XUNH\TV WRWDO H[SRUWYV LQ VKRZQ LQTGIRPHVWLF |

and the same figure in US dollars publishe@@MB { Malance of payments statistics

Table 4.1%xternaldebt stock in 2010

Long term Short Term Total Total

(million USD) (million USD) (million USD) (1,000 TL)
TCMB 280 36 316 609,109
Banks 822 222 1,044 2,012,373
Other sectors 3,187 96 3,283 6,328,180
General Government 4,093 0 4,093 7,889,504

Source: TCMB

SULYDWH HQWHUSULVHVY QHW NHE IINUWR PV W B € \FIHHIW  @&/IRU B
LQYHVWPHQW™ H[SHQGLWXUH IURP EDODQFH RI SD\PHQW

exports exchange rate.
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Table 4.2CExternal debt interest paymen2§10

Total payments

(1,000 TL)
Private sector 8,949,662
Government 7,889504

6RXUFH 7&0% DXWKRUYY RZQ FDOFXODWLRQV

4.12Balancingthe SAM

SAM provideswith a detailed presentation of flows among sectors and institutions,
compiling data related to production and value added, consumption, investment and
trade flows through aistities by institutions such as households, enterprises, financial
institutions, the public sector and the rest of the world. This requires a combination of
data published by various institutions, which most of the time leaalsnignatch in

aggregate figres in the SAM.

By definition, the total sum of each column in a SAM must equal the total sum of its
respective row. Many methods lealveen developed to balance social accounting
matricesincluding theRAS, crossentropy least squareand linear programing

approaches, with the first two being tinest popular.

The RAS method is an iterative method of biproportional adjustment of rows and
columns, developed independently first in disciplines other than economics. It was first

used in the constructiorf tD tables by Sir Richard Stone in 1962, although the idea of
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a biproportional adjustment method for updating 10 tables had been earlier mentioned

by Leontiet®,

The cross entropy method, on the other hand, consists of an objective function which
aims tominimize the crosentropy measure of distance between an original and a
new/updated SAM. It is possible to generate a new matrix given sum and column rows
using maximum sum of entropies (MSE) approackéugall,1999), which cannot be

done using RAS.

HowHYHU JLYHQ WKDW DOO HOHPHQWY R#so/mOUNH\TV 63$0 |
introduction of more rows and tablesnd the advantage of simple iteration, | have

chosen to use RAS to balance the SAM.

A detailed discussion of all approaches is beyond theesabihisthesis but | briefly

describe below the RAS methaded herel do fix some of the accounts manually
WKURXJK WKH LWHUDWLRQV ZKLOH HPSOR\LQJ WKH 5%6
SAM. This is because of data for certain accounts becomatgnally large, small or
QHIJDWLYH GXH WR WKH LWHUDWLYH QDW XU itdisRar WKH 5%$¢
preferable to use judgments than mechanical approachassiiring that a SAM is

consistent and balancéd +RZHY HU ial caveDsh tHat\t&taliE not

disturbed in a biased manner to avoid creation of spurious mechanisms that may affect
model results.

AL L LT
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4.12.1The RAS method

The RAS method, developed by economist Richard Stone in 1962 (McDdigg4),
is widely used to updatand revise inpwuutput or suppluse tables when new
information becomes available. The method works as follawgxXplained ifrofana,

Lemelin and Cockburr2005):

Assuming that T is the matrix of SAM transactions grid & cell value that satisée

the condition:

6y L AgRyy
whereTj refers to the column total.

As a next step, we construct a SAM coefficient matrix A from T by dividing the cells in

each column of T by the column sums:

&= tijlt; .

A new matrix A from the initial A must be generated by means of biproportional row
and column operations, in order to provide a solution for our problem, that is, for

reviewing the initial matrix given the new information.

Thus, we have:

S N
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wherer ands stand for row and column multipliers, respectively. In matrix notation this

can be written as:
# L ##5
where the sign ~ indicates a diagonal matrix of elemeatgrs

The RAS method is an iterative algorithm of biproportional adjustniéhe stefby-

VWHS LWHUDWLRQ SURFHGXUH ZKHUH VXSHUVFULSWYV

the new column or row values, can be summarized as follows (Fofana, Lemelin and

Cockburn 2005):
Step 1
B B
-5 a 5
) L — LP T5y yLP® L—=—= LP TJL Ty
TR, ok =0 % AoTo ok 2T v
Step 2
YL LP Tk STBvLP ¥ Loy LP T Ty
AYTL'GJY AUTL?JY
«
Step t
By By

LP T L T0° LP o Lo LP TR TE9°

STeT

=% L —=
CTATR®

The process is continued until the iterations evge.
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CHAPTER 5

A CGE MODEL FOR TURKEY

General equilibrium modelling in the economics discipline became popular in the post
war period of the previous century, as researchers and policy makers followed their
quest for methods to thoroughly analyse attpof £mainly tax £policy on resource
allocation and general welfare which had not been captured by empirical models

developed by the time.

Eventually, general equilibriurpplications followedheoretical foundationset in the

input-output analysisipneered by Leontief arithe formalization oexistence of
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general equilibrium in 1874 by the French mathematical economist Leon Walras'%. It
was about a century later, in 1954, that Arrow and Debreu ¥ormalized” W Wilrasian
general equilibrium structure ¥rom an abstract representation of an economy into
realistic models of actual economies 6 KRYHQ D QG : K P &dagivxith
parallel work by McKenzie (1954), they employed % R Z Hikk§-Yoint theorem to

prove existence of general equilibrium'"’.

Applied general equilibrium models are mainly aimed at analysing possible policy
outcomes in a given economic setting, rather than at forecasting future values of micro
and macro-economic variables. The first works on applied general equilibrium models
focused on effects of taxation on general welfare, while further work was expanded to
examine policy outcomes in developing countries'%, as well as other fields of economy

such as trade, environmental economics, energy, research and development and the like.

Johansen (1960, mentioned in Shoven and Whalley, 1992) is one of the first economists
to introduce numerical applications of the general equilibrium models. Scarf (1967)!%
extended earlier work from Arrow and Debreu to strengthen ties between theory and

applications of general equilibrium.
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Initial work focused orstaticgeneral equilibrium modelling, focusing on one fixed

period of timexusually a base yeawhile later models introduced evolution of capital
stocksand/or other variablesrough time to analgsdynamics of an economy through

time following a shockDynamic CGE modelmayhave an advantage over static ones
when evolution of variables such as capital accumulation and economic growth is at the

focus of research.

Another dimension adddd generakquilibrium modellinghas been introduction of

increasing returns to scale and imperfect competitfoRioneering work includes

Harris (1984)DQG +DUULYV DQG &RI[TV ZHhe latterln@ntivredinV DPH \HDU
Willenbockel, 1994). Harris (1984)efendedhe importance of incorporating industrial
organization features to a GE trade model in both qualitative and quantitative terms. He
developda 29sector static CGE mod& examine the impact of trade liberalization

for the Canadian econonity 1976. Key asumptions here are those of Canada being a

small economy and scale economies internal to the firather than external to the

firm and internal to the industrywhich implies imperfectly competitive related

industries.

General equilibrium in the econdersense refers to the simultaneous clearing of
PDUNHWY DW D JLYHQ VHW RI SULFHV ®reameri@gaD SSOLHG

implementation of general equilibrium models calibrated to dataHKRH DQG 3UHVFF

"$106&'(1)*+(1,-.(/1,&1(0,*12.0)1*12.3411(,5((31*662.(/! 789!'&/(22.3:15.,)!,)(O(';-., (-.*1,&!,)(1,) (&-<!

A"BH#DI!

"H#H#



1995:1). It is a computerized reggentation of an economy or a group of economies
with economic agentgsuch as households, companies and governngnéking
transactions that are expressed in behavioural equations in the general equilibrium

model.

Most studies to date elaborate the geai equilibriumstructure developed by Scarf

(1967, 1973). Presentation of computation of a simple model witipergon trade

general equilibrium model is nicely elaborated in Shoven and Whalley (1992) who also
present with the proof of existence forstlsimple model. Theoretical background for

more complex models are also explained there, as well as in Willenbockel (1994), Starr
(2011),Burfisher (2011)and the likeThe model developed in thissertatioralso

follows the standard model from Scarf bith more complicated features to adopt to

features of the Turkish power sector and masonomic structure.

Looking at Turkey, Derviand Robinson (1978) have developed one of the earliest
CGE models on the Turkish economy to study the effects ofafié drisis on the

Turkish economy. This model is also elaborated in Dervis, de Melo and Robinson
(1989) where authors also examine the impact of various policies on economic growth
through a 1%ector computable general equilibrium model on an open ecoridray
individually quantify effects of inflation, increase in world oil prices, low remittances,

and high export prices of OECD countries on the Turkish economy.

Other models have followed on Turkish economy with a main focus on trade and

taxationzincluding environmental taxatiofsee for examplérikan andKumbarogly
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2001; Kumbaroglu, 2008 while tomy best knowledgdyladlener, Kumbaroglu and

Ediger (2004) are the first to apply a CGE model with a focus on Turkish electricity

sector. The authors examei how energy conversion technology adoption under
XQFHUWDLQW)\ KDV SHUIRUPHG IURP DQ HQYLURQPHQWD
find out that gadired power generation technologies whose adoption increased

significantly at the time while positivelyontributing to environmental sustainability do

QRW FDUU\ DV FOHDU PHULWY IURP DQ LQYHVWRUYV SHI

The following section presents a summary of literature on efreigied CGE
applicationstincluding studies with a focus on Turkeyhe detailed sticture of the

CGE model employed in this dissertation is presented in the rest of the chapter.

5.1 Literature Review

Taxation and trade policy were the initial focus of applied CGE modelling, but as the
approach became more popular given its advantagaspirical or simpler models of

inter-sectoral analysis such as itqmuitput or social accounting matrix models, it started
being implemented in function of examining policy impact of a number of other fields,

including environment, energy, research aadeflopment and the like.

CGE modelling is a powerful tool to examine the impact of energy market reform
which had regained momentum in the 1980s. This is because energy is a vital input for
both production and household consumption and is aimteljraed sector in the

economy with strong forward and backward linkages. These and complexity of factors
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that might affect major moves in energy market make CGE analysis a useful tool to
examine the impact new energy policies might have on the economy asea selators
separately as well aconomiowelfare of agents, including governments, firms,

households and/or the rest of the world.

Table5.1exhibits a summary of CGE studies with a focus on energy market policy and

reform. As can be seerarty CGE stdlies onenergy markesare relatively recent.

In theircomprehensiv&999 study, Chisari and Estache analyse macroeconomic and
GLVWULEXWLRQDO LPSDFWV RI SULYDW HhOWibgRQ LQ $UJEH
electricity, gas, water and sanitation, aelicommunications services. Authors

calibrate a CGE modeising1993 +when most privatizations took placasthebase

year.They employ three factors of production: labour, physical capital and financial

capital and divide household into five categeraccording to their income level which

enables to capture the impact of privatization in distribution of income.

Simulationsherearedefined based ochangesindergone by these utilitiégtween

1993 and 199%hrougha set of indicators, namely: effigicy gains, measured as

reduction in intermediate inputs purchases as a share of total sales; labour productivity
gains, measured as sectofgnterest output per staff; changes in investment, measured
as concession contracts for gas and actual accruestiment for other sectors; changes

in quality, measured asductiondn losses for power and gas, unaccounted water for
water, and the ratio of lines in repair to lines in service for the phones; and lastly,

changes in real average tariffgfitled as ttal sales value divided by total output.
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The authors use closure rules in the model to simulate for efficient vs. inefficient
regulation. First, they assume prices adjust freely throughout the economy when a shock
is given which implies regulation is effective as private companies that took over the
utilities are unable to create monopolistic rents given they are price-takers in the market.
Alternatively, a closure in the model where prices of privatized utilities are assumed
exogenous. Thus, if operating costs are reduced by companies due to say, efficiency
gains, this cannot be translated into higher quantities of output — as would be the case in
a competitive market — owing to regulated prices, so such firms can capture a monopoly

rent instead.
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Table 51 Major policy findings from energy CGE models

Model

Focus, policy
intervention

Model and data used

Policy conclusions

Chisari et. al. (1999)

Coupal and Holland
(2002)

Kumbaroglu (2003)

Riipinen (2003)

Kerkela (2004)
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Their major findings suggest that effective regulatiorrigial for both resource

allocation and income distribution. If regulator is efficient and efficiency and quality
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gains are passed from industry to final consumers, almost all sectors in the ecbnomy
except agriculture, fishing and foresttyand all incane groups benefit from

privatization. While in the case of ineffective regulation, more sectors willtose
agriculture, forestry and fisheries, lumber and wood manufacturing, transport material
and equipment, and financial services, insurance and estegatvicestand all

sectors except for construction will benefit less than compared to the case with an
efficient regulator when prices for services of privatized utilities are exogenous. Also,
the poorest households tend to gain nionelative termsrbm privatizationthan

richest onesinder efficient regulation.

Authors estimate that gains from effective regulation can save the economy about

0.3% RI WKH FRXQWU\YV *'3 LQ DGGLWLRQ WR JDLQV IURI
19931995 period worth @% R1 $UJH QW LThe&ytecdla ineffective

regulation impact is equivalent to a%émplicit tax on average consumer paid directly

to private owners of utilities.

Although with a focus onrerironmental taxes, Kumbarog{8003 study is one of the

first works involving energyelated analysis while applying a CGE model on Turkish
economyHe employs a environmenenergyeconomy*édynamic CGE modekhose
VWUXFWXUH LV VLPLODU WR *RXOGHUYV -economFLWHG LQ
model The econmy is organized in seven different sectors of which three are energy

related, namely, electricity, oil and gas and solids. 1991 is taken as base year and

#1068 ()*1&+,+1- ¥)/01123422516)*1'(11)7,89! !
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simulations on five different environmental tax scenarios are made for fepgat0

periods enablingp examine impact of such a policy on the economy as far as for 2030.

Kumbaroglu calculates that imposing emission taxation, substituting oil and gas instead
of hard coal and lignite to reduce pollutant emissions and reducing energy imports could

save theeconomy a % loss in GDP had these policies not been applied.

Riipinen (2003) examines the impact of energy markets liberalization in the former
Soviet Union countries using a mutggional model that employs the GTAP database.
Reforms are assumed to ¢glace in 2005, so the global economic setting of 1997 set

in the GTAP database has been adopted to 2005 for creating scenarios.

In the first scenario, the author assumes internal energy market liberalization by

removing all taxes and subsidies for aitiéds in the five energyelated sectors.

Simulation results suggestthatthe BJQG )LQODQG DUH WKH PDLQ EHQH
liberalization of the energy market, while the chang® K V V\Wwdfgrd- somewhat
counterintuitively tis negative. TherBeVRQ OLHV LQ WKH GHWHULRUDWLI

trade as the export to import price ratio falls substantially after reform.

S5LLSLQHQTYVY RWKHU VLPXODWLRQ IRFXVHVY RQ WKH LQFU
or both oil and gas sectors byl2@nd 4%, introduced in the model through imperts
augmentingechnicalchange for the industriel.reveals stronger welfare

improvementsand Russia turns out to be a net benefitting partydoe to

improvements in the terms of trade
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Two main problemsZ LWK 5LLSLQHQYYVY ZRUN DUH ODFN RI IOHJ[LEI
general framework of the GTAP modghence an economic setting characteristic to
Russia is lacking; and limitation in the number of tools used in simulatiets

abortion of taxes/sulifies being the main major tool for analysis in the model.

Kerkela (2004 glso focuses on Russia, examinihgimpad of prices liberaltation

reforms in energy sectors on the economy put in a global context.

Kerkela first simulatethe economy to exame the impact of a removal of all taxes and
subsidies on energy sectors which leads to changes in production and trading partners.
Results show that taxes and subsidies at the time cost Russian ecoPfiny e

GDP. Elimination in gas subsidies counts bver half of the improvement in GDP.

And removal of export taxes would lead to higher oil and gas transit trade through

Baltic countries.

SecondlyKerkela examines the likely impact price liberalization reform has on Russian
economy. The author estitea a 7% subsidy to domestic gas prices, based on the fact
that domestic consumers pay one fourth of international gas price levels at the time of
the study. This subsidy is valid for both gas and gas distribution sectors. Also, power
prices for industriband commercial users are found to be 1.8 times higher than those
charged on residential consumers, and the author calculatés sub6idy to residential
power users after assuming prices for industrial consumers are at raaeket

Differently from paver and gas, domestic oil prices are observed at a third of

international prices for the commodity given lack of export capacity and limitations to
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exported amounts by government which are reflected into low local prices owing to
oversupply of oil to domeie marketsGiven these, the second simulatmmsists of
10% and &% hikes for gas and poweegulated tariffsespectively, given four different
closures of the modeThe price hikes have a 0 %fpositive effect on GDP and 133
on exports while impostfall by 1.066 as they become less affordatAad the extra

energy output is directed from domestic markets to exports.

It is key to note thatposU HIRUP SULFHV LQFUHDVH LQ 5XVVLD
second largest producer and exporter baftter Saudi Arabia and the largest producer
and exporter of gas globally at the time of the study (Kerkela, 2004). On the contrary,
reform in importing countrieglike Turkey +would in theory lead to a fall in energy

commodity prices in the medium alwhg run following liberalization reforms.

The following papers will be analysed in more detail given their main focus on power
sector reform in a number of countries and as they employ tools other than removal of

taxes and subsidies to make simulations.

Hosoe (2006) employs a static CGE model with 20 sect@sdtysepolicy impact of

JLY

-DSDQYV UHIRUPV RI OLEHUDOL]LQJ WKH HOHFWULFLW\ .

substitution between various energy sources, namely, electricity, town gas, petroleum
and ratural gas, and codllotably,energy sources are assumed to beswistitutable
for energy sectorist Hosoe (2006)Three are the sectors representing the electricity

industry: generation, transmission and distribution.
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The author makes simulations corresponding to two policy scenarios: first, he assumes
rate-of-return (ROR) regulation is lifted and beneficiaries of reform are only industrial
and commercial users of electricity. In the second simulation, ROR regulation takes
place but differently from the first exercise, the scope of reform covers all user groups,
including end users or households. Hosoe introduces a markup rate to keep the

household charges at the Base Run level in the first simulation.

Results of the first scenario show that removal of ROR regulation for industrial and
commercial users lead to a total factor productivity improvement of 3.5% in all power-
related sectors while final prices charged on these consumers fall by about 19.3 percent
which induces substitution of electricity for other energy sources. Household power
consumption will also rise by 1.7%. Consumption for goods and services in all sectors
will rise overall due to lower power prices, and this will lead to a welfare improvement
calculated as 0.12% of the Japanese GDP. Carbon dioxide emissions also fall by 1.8%
of existing quantities after the shock. Similar results are shown by the second policy
simulation. Here households increase consumption of electricity by 12 percentage

points compared to the first simulation, by14%.

Studies that employ computable equilibrium modelling with a focus on Turkish power
sector are limited. Aydin (2010) adopts the dynamic ORANI-INT applied general
equilibrium model developed by Malakellis (2000) for the Australian economy, to the
Turkish economic structure to examine the impact of an increase in hydropower

generation on the Turkish economy.
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One adjustment made to the ORANI-INT model here is disaggregation of power
generation sector into hydropower and fossil-fired power generation. Author first
aggregates 2004 input-output data into seven sectors, namely agriculture, coal, oil, gas,
oil products, energy intensive industries, electricity, other industries and services.

Finally he disaggregates power sector data into thermal and hydropower generation.

Aydin (2010) unsurprisingly finds out that doubling hydro output +by increasing
subsidies in production and investment +*has a positive effect on the growth of real
GDP, consumption and investment and a diminishing impact on carbon emissions. The
author calculates that of the 0.14% increase in real GDP in the final year of simulation
(2020) from base scenario, only 0.1 percentage points is absorbed by domestic
economic agents, while the remaining 0.04 percentage points is available for foreign
absorption. Finally, Aydin suggests environmental tax revenues could be used in

developing new technologies to boost renewable share in the generation mix.

One weakness of the model could be the fact that the ORANI-INT model on which
Aydin has based his Turkey CGE model, or TURGEM-D, is designed for the Australian

economy thus, risks not fitting the Turkish economic structure features properly.

Akkemik and Oguz (2011) find stronger evidence of economic benefits from
liberalization in power sector. They employ a static general equilibrium model and
remove the regulated rate of return by eliminating the mark-up over marginal costs in

electricity sectors, modelled as a mark-up on capital earnings. To my best knowledge,
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this is the firsstudy to examine full poer sector liberalization impacts on the Turkish

economy.

A 19-sector model is employed, where three sectors are related to the electricity
industry, namely, generation, transmission and distribution. Differently from Hosoe
(2006), Akkemik andDguz(2011)assume increasing returns to scale for all these three
sectors. Given this assumption, electricity sectors earn aumpaoker marginal cost

and the allowed real rate of return forthe regulated electricity sectoiadislledas a

mark-up on capital earngs for the three sectors, as indicated by equaiidi ifelow

Lig-v L :s E G L§% %&"\(

where Wis the price markip. The terms in bars represent perfect competition.

To test the impact of a full liberalization of the electricity sector, the authors remove the
mark-up. The counterfactual simulation results in a rise in GDP by @58m the

base, an improvement in overall welfare by ¥0&measured by using Hicksian
equivalent variations method, a 1% %all in household energy composite prices which
lead to a 17.% increasen consumption for energy composite. Power generation prices
also fall by 3.86 and distribution prices fall by 11% *a straightforward outcome of

reducing sector profitiExports will fall due to real appreciation of the exchange rate.

In the labour markt, an increased demand for labour due to higher production is
translated into wage rises by 0%@nd profit rates decrease by % for the power

generation sectorOverall, the authors conclude that deregulation in the power sector
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It is important to ote at this point thagnduserpower pricef distribution or spiroff
retail companies that supply final users continue teebalated in Turkey, while
generation prices are determined by free market condéibeisthe reformHowever,
due to the lac of a disaggregation between industdammercialand household
consumption of electricity, it is quite difficult to limit simulation just for the latter
group. An alternative could bemoval of the rate of return juistr the generation
segnent.Yet findings by Akkemik and Oguz (2014yggestmportantpossible
outcomedor further reform in the power sectdm,which full retail competitions

aspired

A study prepared by Prisaterhous€oopes later in the yea(PwC, 201137 also
analysedenergy andhatural gas sectdiberalization effects on the Turkish energy
market,employing a multiregional multisectorgeneral equilibrium model using the

GTAP"8database.

Complete liberalization of the energy sector in the model assare$er of ownership
(privatization)in all power segments excluding transmission, complete market opening
tincluding retail, establishment of an independent energy exchange and a functioning
overthe-counter (OTC) market as well as full integration with the European grid
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Turkey, used in drafting scenarios. Developments in liquid energy markets, namely
Germany, the Netirlands and the UK, are used as benchmark to estimate changes to
energy market structure and participants, prices and trading volumes, the need of
generation supply capacity, investments in infrastructure and generation capacities as

ZHOO DV JRekU@PHQWVY U

The findings in PwC (20135how that an anticipated gas price decrease%f 20

following liberalization will lead to arise by 26 LQ 7 XUNH\YV *'3 LQ DV
compared to the scenario without liberalization. In terms of GDP sources, distribution

of such a change is as follows: &2ncrease in income of households and private
companies, 1% increase in government revenues an@dd@ricrease in depreciations.

While on the expenditure sides, private consumption will rise B, Ar8/estments by

4.%%, government expenditures bya3 exports will fall by 0.26 and imports will rise

by 2.2%.

In the labour market, power and gas sector employment is forecast to fall Bydatd7
8.%% respectively, owing to an increase in labour productivity following itigonal
technology transfer assumed to take place after liberalization. While overall labor
market estimated effect is a $increase in skilled and 34increase in unskilled

employment. The study finds no significant change in wage levels.

Further on C& modelling with a focusn power sector reform in other countri€hen
and He (2013) examine reform in China, employing a statieettor CGE model.The

production structure iglmost identicalith those presented in Hosoe (2006) and

ll#ll !



Akkemik and Oguz (@11).One difference in model specification is the way the authors
address consumer utility. They assumoeiseholdfiave preferences of the consumption

type captured by a linear expenditure system {(LES

They also assume that following removal of the cat@eturn regulation supply prices

will lower and the service quality to consumers will impro2baen and He (2013)

assume only the transmission and distribution sectors can be involved in exporting and
importing activities in the electricity industry. Adlectricity industry sectors are

assumed to have increasing returns to scale, and authors follow Akkentigand

(2011) using equatiorb(1) above for this purpose.

Authors run two simulations: First, ROR regulation in generation is removed with just
industrial consumers that use power as an intermediate input benefitting. In the second
simulation all power consumetsincluding both industrial and househaoidbenefit

from deregulation. In the electricity sector, while removal of ROR regulation reduces
profitability, real investment increases as overcapitalization of previously regulated
companies (the Averchlohnson effegtvanishes and utilization also increases with

better allocation of resources.

Authors find out that real electricity output incremswerall following reforms while
valueadded inputs for generation decrease, supporting theoretical predictions that
removal of ROR regulation will have a positive impact on total factor productivity.
Findingsalso showhat demand for labour increaseghie generation sectatlikely to

be a result of new entries into the sector fibstralization whose demand for labour
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overwhelms théikely unemployment phenomenon in incumbent companies as new

competitive pressure pushes the latter to better alltivaiteresources.

Effects are observed to be worse for the second simulation which includes opening of

retail markets, with all power consumers benefitting from reform. This is mostly due to

higher expenditures on electricity by households and hence aimdaf consumption

RI RWKHU VHFWRUVY JRRGV DQG VH lhditafeHhabepeft KRUV V>

of deregulation are limited to industrial power users in the early stages of reform.

5.2 An Energy-Focused CGE Model for Turkey

There are a nuber ofnovelties brought in this dissertatiamich are explained in this
section.Data related to energy sectors in the SAM are estimated from actual figures
available in reports by local authorities or IEA. | ad&paratédetween stateun and
private £ctor generation and supply segments, to test how larger participation of the
private sector in the electricity industry has affected the economy and what would be
the impact of related future policieBhese allow for the examination of the impact of
various aspects of reformnot seen in previous researebn the economy, such as
establishment of a deghead market, privatization or larger participation of the private

sector and demand management (segpten 6 for details)

Here,| follow thestandardCGE model approaelsdevelopedn Scarf (1967, 1973),
Dervis, de Melo and Robinson (1988)d inIFPRI (2002) to define how various

HFRQRPLF DIHQWYV LQWHUDFW LQ WKH HFRQRPLF IUDPH.
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The set of simultaneous equations deseglthis interaction is a combination of simple
rules, derived first order conditions of optimizatianf, for example, factors of
production or consumptiogtas well as constraints necessary for the systéon

instance the balance of payments constraint

In a simple economic setting, typical househalds their incomen consumption of

goods and services, make savings, provide with factors of production, pay taxes to the
government and receive transfers from government or firms. Firms utilize factors of
production and intermediate inputs to come up with final output, invest, pay taxes to
government and get involved in international trade (in the case of an open economy)
through importing and exporting activities. And the typical government will collect

taxes tits main source for revenues, consume goods and services, save and invest.

| assume producers maximize their profits subject to the production techaslogy
presented ifrigure5.1. The gross output function is organized in the simplest form as a

Leontief production function, with fixed shares of value added and intermediate inputs.
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Figure 5.1 Production technology

At one lower level of the production structumgtermediate inputs are also put into the
default setting of a Leontief pradtion function, with each activity using fixed shares
of intermediate inputs to produce one or more commodiigs.is in line with the

database (10 tables) structure.

Meanwhile factors of production areggregatedo produce value added using a Cobb
Douglas production function. This is a simple functional form and it would have been
desirable to use a constant elasticity of substit(tZieS)production function as an

optimal representation of production of value added in the Turkish economy. However,
using CES requires knowledge of the elasticity of substitution between factors of

production for each sector present in the model for the base year 2010

Although theoreticallyt would be possible to distinguisietween labouintensive

industries and gatal-intensive industries, for which substitution of the dominant factor
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with the remaining factors would be more inelastic, a true measure of such parameters
does not exist. And separation of capital ownership into phvatel publi¢y-owned

just addgo the complexity.

The CobbDouglas functional form is a simplified CES production function, in which
elasticity of substitution is assumed to equal one. Therefore, this is preferred to Leontief

functionwhich is based on perfect complementarity of inputs

Factors of production are used up to the point where their marginal revenue equals their
marginal costti.e. the marginal capital rent or wage lewddence, the profit

maximization condition is satisfied.

Payments to factorgthat iswagefor labour ad rent for capitatkmay differ across
activities despite mobility of factors, in which case the model has to include such
discrepancies that may be caused exogenously dinsiderations such as status,
health risks, etc. The model developed here @smts for discrepancies of payments to
factors among sectors through distortion factors, as will be explained in the labour

market section.

The default closure of fixed supply of labour and flexible wages. However, a different
closure is assumed for thebour market heré.assumeavages andhe supply of labour
are fixed while a change in demand for labour due to an external shock is met with a
changetsame in magnitude but opposite in directiin the number of involuntarily

unemployed labour forc&his isuponconsiderations on the Turkish economy
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conditions with highunemployment leveldue to high abundance of labour which
among other factoyisas resulted in sticky wageshé@refore assuming fixed salaries is
more close to the actual labour marketting in Turkeyln capital markets assumehe

default closure of fixed quantities of capital and flexible rents.

On the institutions side, there are four institutions represented in the CGE model here:
households, enterprises, the government ancesieof the world. Households receive
LQFRPH IURP IDFWRUV RI1 SUR G XtRéselLcRr(pe tholgRt alsL UPV ] WU
indirect income from factors of production which are first paid to enterprises and then
re-transferred to households by companies;diens from government; and from the

rest of the world+in the form of remittance$louseholds use their income to pay taxes

to the government, to make savings and consume the remaining (disposable) income for
consumption of commodities and services. Heeeassume households consume only
traded/sold commodities at consumer prit&hile the shares 0K R XVHKaR O GV §

payments and savings ttoeir total incomeare fixed.

Enterprises receive income from remuneration for use of privately and puiholkyd

captal ti.e. operating surplus; from the government and from the rest of the world. It is
assumed that enterprises do not consume commaodities. They spend their income by
paying transfers to househo]ldaxes to the governmerand by making foreign debt

interest payments alirect investments to the rest of the world.
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Lastly, the government earns income from tax revenues and outright transfers from the
rest of the world and spends on transfers to other institutions and ongedibc

savings.

In commodiy markets, gross output is sold to domestarkets and the rest of the
world with suppliers maximizing sales revenues as domestic sales and exports are
assumed to be imperfectly transformakdexpressedthrough a constant elasticity of
transformatior(CET) function.Demand for exports is infinitely elastic, hence world

prices forexports are fixed.

Domestic sales are combined with imports through a constant elasticity of substitution
(CES) function+also referred to as the Armingtdhfunction +o createa final

composite commodity which is then sold in the domestic market. Similarly, supply for
imported goods is perfectly elastic, hence word prices for imported goods are taken as

given in the model.

In the final use block, households, government, peieatd publiesector investors and
activities (for intermediate use purposes) buy composite commadities in the market as

shown in Figure 5.2.
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Figure 5.2 Output flows and final demands

Finally, | choose between alternative closures for each market rafgdse the model.

For the government balance, | assume the default closure that government savings are
flexible and all tax rates are fixe@overnment consumption is kept fixed as a share of
grossdomestic productor the balance for the rest of the Wdasccount | assume

floating foreign exchange rateile foreign savings arfixed. Finally, on the savings
investment balance | assume a savidiggen closure where total investment equals the
sum of household, government and foreign savings, whichssgenmost suitable

alternative for Turkish economy.
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The mathematical representation of moekpliations followsFor simplicity, equations
are separated into four blocks, namelyces, production, institutions aggistem

constraint blocks.

5.3 Prices Bbck

Before displaying the price categories employed, it is important to note that prices in the
model are normalized. That is, most of the initial prices are convertedriityo After

price normalization, it is possible to read quantiti¢isat is, thaest of the estimated

amount for each entry in SAMas quantity per unit current%). CGE results are more
about relative changese.g. in percentage change from the base scenraaiher than

absolute changes in price or quantity.

5.3.1Consumer prices

These ar@rices that consumers pay for the final commodity, which is a composite of
domestic and imported goodSonsumer prices do not equal to one initiallyiven that
price of domestic sales are initially normalized, and import prices also equ@eane
below). Therefore by definitionthe presence of sales tax rate in the left hand side of

equation 5.1 implies consumer prices should not equal one.

SFO=HAQPWAYL 2 && BE 2/ ¢ (5.1)
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Where

2% Price of composite commodity produced by
sector i

% &o Composite commodity produced by sector i

2 & Price of domestic sales

& Domesticsales

2/g Imported goods price

ly Imports

O=HAQ@P=T Sales tax rateCalibrated from the base data.

5.3.2 Import Prices

These are therices of importeccommoditiesexpressedh local currency untand are

normalized for the #se dataAs Turkeyis asmall FRXQWU\" LQ LQWHUQDWLRC

assumevorld prices for commodities purchased fratand sold totthe rest of the

world are fixedwhile the foreign exchange rate is left floatirgs it actually isThe

exchange rate ialso assumed to be equal to one in the base data, therefore by definition

world prices also equal one initially.
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2/ L Y29/ ¢ (5.2)

Where

Y Nominal exchange rate

29/ y World prices of imported goods

5.3.3 Gross Output Pices

These are thdinal prices of produced commodity, the product of a transformation

function of domestic and exportgdods.

233 L 2&8&E2'¢ ¢ (5.3)
Where
23 Gross output price
30 Gross output
2'y Export price
" Export
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5.3.4 Export Rice

These argricesfor exportsby each sector denominatedocal curencyand are
normalizedGiven initial foreign exchange rate equals one too in the base data, world
export prices will also equal to one. The latter are assumed as exogenous in the model
given that Turkey is &mall F R X Qddhhpared to the rest of the iabtherefore is a

price-taker for world prices.

2'95L Y29' (5.4)

Where

29"y World prices of exported goods

5.3.5 Value Added Price

This equation is one of the first order conditions for the gross output funeidh

pricesfor value added given net of production taxesxpresses honD OO SURGXFHUTTV
revenues for activity net of taxegrespent on payments for intermediate inputs

(second term on the right hand side of equation 5.5) and for factors of production (right

hand side).

28#L ks F LN K @B23TF A2 %o v (5.5)

Where
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284# Price of value added

LNK@P=T Tax rateon productiorfor each activityj.

Calibrated from the base data.

=y Technology coefficient from inptdutput

tables Calibrated from the basetda

5.3.6Consumer Price index

The index is a weighted average of prices for commadiityltiplied by respective
shares of consumption efch individuakector| ) outputto totalhousehold
consumption. The CPI is fixed to onedais used asumeraie for the model, so that all

other sed of prices solve relative to thedex +i.e. commodity price level.

% 2 & Ay? GONAY (5.6)
Where
% 2 + Consumer price index
? GDONA Share of consumption of commodity i in

total consumptiorCalibrated from the base

data.
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5.4 Production and Trade Block

5.4.1 Gross Output

The gross otput is a nested function with Leontigfpe fixed shares for the value

added and aggregate intermediate demand for each 2 gextors.

3¢ L |EJe|L & & '° (5.7)

O O

Where

8y Intermediate demand of activity j for

commodity i.Calibrated from the base data

Technical coefficient, the sharef

intermediate demand by activityor good
i to gross outputCalibrated from the base
data.

U8# Share of ttal value added of activity j to

gross outputCalibrated from the base data.

Here, @ additional assumption is mafte power generation, distribution and stat@
wholesale segments in the electricity industry which are far from being competitive
markes but rather exhibit monopolistic market features in Turkelie selected base
year.Therefore, their costs do not necessarily reflect optimal allocation of resources.

This isstatedn the modeby multiplyingthe share of value added to gross oufput
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these sectorsy (1- §, where $indicates thex-inefficiencylevel for each sectaand the
gross output equation for these sectors (i.e. onljy=FfGENPU,TETAS, EDAS)

becomes as follows:
. TO 6 ,‘|._ ,| 70 ,T O 21
3yLIE Jepwéaaéagoaa aQ—)Q (5.8¢

$isinitially assumed at O@lfollowing findings inBagdadioglu, Price and Weyman
Jones (206). Their findings show that after 82 distribution companies in Turkey
merged to 2%2 potential efficiency gains euld amount average reduction of inputs by

16 percenit®

5.4.2 Value Added

I employ CobbkDouglas production technology for thalue added function. The power
coefficients are shares of factors endowment in total value added, as calculated from
first-orde conditions of the profit maximization problem. And the shift parameter is

calibratedby the base dataf the model.

8#L U8HAL(y1° (5.9)

LU L L

B ()*(1+,-(1-.)-1- /K1 (0L)-/,+1/*12)3(11*1, 41/ +15,'[671%/21") -/, +*81)+31/-13, (*I+,-1)44(6-1-.(1+129(:!
LAN0D)-/,+*1x<- (141290, 41 (+3,=(+(, 1%%;):N 9" (*V/+!-.(12,3(' N

%> (12 ("H%!3/*-:/91-/,+16,25)+/(*1/+1>1:@(7!19(4,:(*-.(:(4,:2811+-/"1-.(7' 2 (: (!( A:=)+B(3Y+-,!
%"1:(=/,+)"13/*-:/191-/,+16,25)+/(*!/+'%CCD!-,I")-(:!19(!5:/;)-/B(3!")-(:<!!
EEL(-,1N6@1,4),-.(:13)-)1-13/(*1);)/M9' (8! F)*A2(31-.(1%)2(14,:1)  MIE)-( AL+HIR(=2(+-*1/+)
('(6-:/6/-78!)-.,1=.1-.(1G)=3)3/,='18!&:/6(!)+3!H)33)2*11%CC$JI"):-/6'(": (4(:*!,+'7!-,13/*-:/91-/ . +!
*(6-,:<!

"#$!



U8s# Shift parameter in value added function -

activity i. Calibrated from the base data.

(vu Factor endowment for activitywhere
subindex f refers to three categories of

production factors, namely:

KG zstateowned physical capital
KP zprivately-owned physical capital
L tabour

Wo Share of factof endowment in total value
added for activity.iCalibrated from the

base data.

5.4.3 Intermediate Demand

Intermediatelemands modelled in fixeebroportions to thgross output usinmput

RXWSXW FRHIILFLHQWY FDOFXODWHG |URefuad@iohel GDWD L
form implies intermediate inputs for each production activity are perfect complements

and any inpt added not in proportion with the coefficients cannot be used in the

production function.

8 L Ay 3y (5.10)
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Where

8 Total intermediate demand of activity |

Also, it is worth noting heréhat the right handide of the equation can be read as

sum of intermediate demand bgtivityi for all commoditieg so tha ;L =3 3y.

5.4.4 Factor Demands

Factor demarglare derived fromifst-order condition®f the optimization of value

added functiot?*.

2 (& ok Was#s#H (5.11)

Where

2(&o Distortion factor for the price of
productionfactorf (rent or wage) used in
activity i. This is activityspecific and is

kept fixed!?®

A Economywide return to factor of

productionf.
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The model assumes fixed real wageslabour supplywhile demad for labour and
unemployment levels aendogenized to capture high levels of unemployment, sticky
wages and wage differentials among sectors for the Turkish economy. The product of
the economywide wage and distortion factor for activityesults in theactivity-specific
wage for that secto? (3 % To keep wages/rents fixed, the econewige wage/rent

will also be kept exogenous in the model.

5.4.5 Return on Capital for Electricity Sectors

Increasing returns to scale are assumed for power generation and distribution segments
in the pover industry which exhibit natural monopoly features. These are modelled in

equation 5.1%".

2 64oal SE &3S, (5.12)128

Where the index refers to capitabndowmentzfor both privatéy and publity-owned
capital zand ingex o (for R Jdndo = GENPU,TETAS, EDAS) refers to electricity

sectors. The lefhand side represents monopodyt andcapitalendowmentvhile the
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terms noted with bawn the righthand side of the equation are perfeampetitionrents

andcapitalendownent levels.

This condition is introduced to capture higher monopolistickupsfor electricity

sectors. Increasing returns to scale benefit producers with prices higher compared to
competitive levels. Companies earn a mapkover marginal costs (nea@ro economic
profit), expressed asuin this equation. Following Akkemik and Oguz (2011) | assume

the markup is initially 10 percent.

5.4.6 Output Transformation Function

Suppliers sell their output to domestic markets or export it to the rest of tltk wor
Domestic sales and exports are modelled as imperfect substitutea gsingtant

elasticity of transformation (CET) function

. A . AR
3L § a0 E:sF ({58 %°ho (5.13)

Where

Q,E Shift coefficient for the CET function.

Calibrated from the base data.

3 Share of exports in total gross output.

Calibrated from the base data.

Elasticity coefficient.

S
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5.4.7 ExportDomestic Supply Ratio

This equation completesthd UVW RUGHU FRQGLWLRQV IRU PD[LPL]DC
revenues subject to the CET function. It ensures that producers will be willing to

increase domestic sales in the event of a rise in their prices relative to export prices; and
similarly will be willing increase exports should their relative price to domestic sales

increase.

) E%,5? I A

vy EY% pe (5.14)

5.4.8 The Armington Function

The constant elasticity of substitution (CES) function combines domestic sales and
imports into a single composite commodity éarch sector. Equation 5.5 implies
domestic sales and imports are imperfect substitutes as set in Armington ¢het@ep

the name of the function.

. 2 .
%oh L 0 EsFUR RS % ° (5.15
Where

g~ Shift coefficient of the CES function.

Calibrated from the base data.
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U Share of imports in total composite

commodity.Calibrated from the base dat

e Elasticity coefficient for the CES functior

5.4.9 Import-Domestic Sales Ratio

This equation also goes in a similar fashion with equation (5.14), it is a first order

condition for cost minimization subject to the Armington (CES) function and ensures

that in the event of a change in domestiport price ratio demand will be diverted to

the source that becomes cheapeKHUHIRUH LW KHOSV ILQG SRSWLPDC

and domestic sales allocated.

S| (B & oo

5.5 Institutions Block

Elements of income and expenditure sides for all institutions are presented in this

section.

5.5.1 Factor Income

Aggregatdactorincome is generated by the sum of payments maféetorsby each

producing activityasshown in equation 571

(oL As2 (& &S (5.17)
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Where

(o Aggregatancome offactorf.
Here both distortion factors and teeonomywide wage are exogenous while factor

supply is endogenous.

5.5.2 Aggregate Householdricome

Households generate income from a variety of sources. First, they receive payments for

their labour twith total wage payments being equal to labourineafter taxnet of

unemployment benefit payments. Also, they receive transfers from firms, which can be
thought as indirect payments for offering their labour. Government also makes transfers

WR KRXVHKROGY DQG ODVWO\ ZR WNddiorm ofiktBraeN WD Q F H )\
provided by the rest of the world account in foreign exchange and multiplied by the

foreign exchange rate to be transformed in Turkish liras.

;* L;(aF70'/2#, E'64*E)64*EY41964* (5.18)

Where

* Householdncome.

"#$!



70'/12#; Unemployment benefit payments.

'64* Enterprisdransfers to househqld
FDOFXODWHG DW D IL[H!

income (see below)

)64* Government transfers to housersldt a
fixed share to government income (see

below).

41964~ Transfers from the rest of the world to
household,Z R U Nrdrhittaficesn foreign

exchangeThis is assumed as fixed.

5.5.3 Unemployment Benefit Byments

Unemployment in the model is expressed in the form of unemployment beaéitsyp
working labourto the government which in turn transfers them to involuntarily

unemployed labour force. These benefit payments are stated in equadion 5.1

70 /2#; LE®r0'/2 (5.19

Where
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70'/12#; Unemployment benefit payents.

70'/2 Number of involuntarily unemployed

people in the labour force.

The initial value of unemployment benefit payments is calculaséae product of the
number of involuntary unemployed peopled theminimum wage for 2010. However,
here unemployment benefit payments are modelled differently in order to make a
linkage to the current setting. Linking these payments to the labour supply function

gives the possibility of substitution between employment and unemployment.

5.5.4 Household Ependitures

Households use their income to pay taxes, save and spend the rest of their disposable

income for private consumption of goods and services.

" L%EG64* (5.20
Where
'x Household expenditures.
% 2 Aggregate private consumption.

Households spend all their disposable
income for purchasing goods and servic

(see equation below).
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64* +RXVHKROGTV WRWDO G
property)tax payments to government.
This is kept at a fixed rate to aggregate
household income (seincome tax

revenues VHHWLRQ

5.5.5 Aggregate Private @nsumption

Households spend their disposable incosaggregate income minus tax payments and

savings #for private consumption of goods and servi¢es
%A sFILO:sFEJ?KIARP:ET (5.21)
Where

% 2 Total household consumption

expenditures.

ILO Marginal propensity to save, defined as
ratio of private savingplus private
savingsinvestment gap (PSIG, see belov
to disposable incomenét of taxes) in the

model.Calibrated from the base data.

AN (M4, + - [*0+1*+(2314+5(6(4(,+5!,+371),65%),38512+81()*10*5(!,1()*19,038!:,+56 1*14+1()*!
1,8*3! t1()*1'405(1()0,6.)1;04/2(*:,+561;(4,+12+81()*132((*01()0,6.)1*<;,0(5! 119)43*I*+(*0;045*518, I+ (!
)2/41215)20*14+1(,(231;:04/2(*1:, +561;(4, +!
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EJ?KIAP=T Total household income tax payments tc
total household incoméH. Calibrated

from the base data.

5.5.6 Private Consumption by $ctor

Households distribute their consumptionotigh sectors at fixed shares for each
good/service n total consumgti as displayed in equation 5.Zhese shares are also

used in the calculation of consumer price index as presented earlier.

2 %6 3L ? @ONH6 2 (5.29
Where
%@ Private consumption of commodity
? GDONA Share of privatesector consumption of

commodityi in total private consumption.
Calibrated from the base data.
5.5.7 Private &wvings

Private savings, including privasgavings investment gaare shown at a fixed share of
household income net of household direct tax paymeitits share referred to as the

marginal propensity to save.
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The privateVDYLQJYV LQYHVWPHQW JDS LV WKH DPRXQW QHFF
overall investments aftétris accounted for private, public and foreign savings (this

definition refers to the closure of the savifiggestment block, see below). In the model

it is made part of calculations in the marginal propensigat@which due to its

negative sigrcanbe interpreted the amount of private savings which is met by the

governmeri® and hence can be further spent on consumption of goods and services by

households.
52E25+) ILOQSFEJ?R=T (5.23
Where
52 Private savings.
25+) Privatesavingsinvestment gap.

5.5.8Corporate Income

Income to firms is provided by total operating surpitret of corporate taxes,
government transfers to firms in the form of production subsidies and interest payments

to domestic debt, foreign exchangednte from the rest of the world.

' L:sSF?KNLPATSE)64 E&&)2#HEY41964"

(5.24)

%8 ()*14+,-1./10(123(0!,*1,104,-*5/41.610(/1317/4-8/-01011(12*/(19:1*,7)-3%1'(/4/514/1(12*/(19:*1, 4/!
J-,.9/:1011%</-:10(/1*,8/1,812-011-1<4)7,0/1+1-*28<0)1-;! !
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2 JLUPVY LQFRPH

?KNLP=T Share of corporate tax payments to total
operating surplusCalibrated from the

base data.

)64" Government transfers to firmsalculated
at a fixed share to government income (:

below).

41964 Transfers from the rest of the world to
firms in foreign currency unitassumed

exogenous

&&)2#; Domestic debt payments by the public

sector assumed as fixed

5.5.9 FirmsTransfers to Households

Enterprises use their income to make transfers to households, pay corporate taxes, to
pay for net publiclyowned factor income, to make interest payments for external debt

as well as for making direct investments abropd.U P \h§fevg td Douseholds are

found as a residual, by subtracting from their aggregate income corporate tax payments,

net public factor income,

"H#H#



'64* L ;" F(&22#F'644195.25

Where
'64* JLUPVY WUDQVIHUV WR K
(&224#; Total foreign debt interest payments to tl
rest of the world by private sectdihis is
an exogenous variable.
'64419 Net profit transferso the rest of the world

5.5.10 Firms Transfer to Rest of the Wrld

Similarly, net profit transfers by enterprises to the rest of the world are expressed at a

ILIHG VKDUH W Rnetlotdirecticdrpriate

'64419L AP N NBNR (5.26)

Where

A P N NBEHNGR 6KDUH RI ILUPVY QHW Sl
rest of the world in their total income.

Calibrated from the base data.
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5.5.11 Governmentncome

The government earns its income from tax revenues, unemployment pagefgnts
made by labour and net outright transfers from the rest of the world which is multiplied

to the exchange rate to be expressed in local currency.

D) LT LNK@P

o
Ei O=HAQPE®YEE7O0'/ 22# E64'E64*EY016
U
(5.27)
Where
;) Government income.
64"’ Corporate tax revenues.
64* Income tax revenues (household income
016 Net outright transfers, exogenous.

5.5.12Corporate Tax Revenues

Corporate tax revenues are madelélat a fixed share total operating surplus.

64'L ?2KNLRAzTs (5.28)
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Where

?KNLP=T Share of corporate tax payments to total
operating surplusCalibrated from the

base data.

5.5.13Income Tax Revenues

Income tax revergs are shown at a fixed share to aggregate household income.

64*L EJ?KIAB=T (5.2)

Where

EJ?KIAP=T Share of income tax revenues to total
household incomeCalibrated from the

base data.

5.5.14Government Transfers to Frms

Transfers of government to firms in the form of production subsidies are shown at a

fixed share of aggregate government income.

Y64'L CPNDENA;) (5.30

Where
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CPNAQA Share of state transfers to enterprises in
total government reenuesCalibrated
from the base data.

5.5.15 Government Transfers to lduseholds

Similarly, government transfers to households are also shown at a fixed share to

government income.

Y64*L CPND=NA;) (5.3

Where

CPID=NA Share oftate transfers to household in
total government revenueSalibrated
from the base data.

5.5.16Aggregate Government @nsumption

| assume aggregate government consumption as a fixed share to gross domestic product
rather than to the government incomeljrie with the argument made in Erten (2009)
that the government will have to consume most goods and services regardless of

changes in its income.

%)L 2KIDONA) &2 (5.32

Where
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%) Total government consumption

expenditures.

?KIOON A Share of government expenditures to gr
domestic producCalibrated from the

base data.

)& 2 Gross domestic product as defined belo

5.5.17Government Consumption by &ctor

*RYHUQPHQWTV FRQVXPSWLRQ RI JRRGV Di@BepWaUYLFHV

a fixed share to the aggregate government consumption.

2 %% )L ? CIB No) (5.33
Where
% ) Govenment consumption of commodity
? CIB NcA Share of publiesector consumption of

commodityi in total government
consumptionCalibrated from the base

data.
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5.5.18Private Investment byActivity

Private investment demand by each activity is shatha fixed share to total private

investment as expressed in equatio5.3

+8L E @»nmugb-z (5.34)
Where
+ & Private investment demand for activity
+2 Aggregate investment demand by privat
sector.
E @I A The share of private investment demanc

for activity i in total private investment.

Calibrated from the base data.

5.5.19 Government investment demand

Aggregate investment demand by the government is expressed at a fixed share to the

gross domest product.

+)L EMBNA)&?2 (5.3%)

Where
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+) Aggregatepublic-sector investment

demand

EMNA Share of total public investment in gross
domestic producCalibrated from the bas

data.

5.5.20Public Investment Demand by Activity

Public investment demand for each activity is modelled at a fixed share to the total

government investments as shown in equatioi.5.3

)+ §L CE @0uf (5.%)
Where
)+ & Publicsector investment demand by
activity i.
CE G-OvA Share of public investment lhyn total

public investmentCalibrated from the

base data.
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5.6 System Constrains Block

5.6.1Labour Endowment

The default closure for labour market would be to keep labour supply fixed and allow
economywide wage to be endogenous so that it adjusts to shocks. Here, | have chosen
to introduce unemployment to the model so #rat change in labour demand will be

met by a change:same in magnitude but opposite in directisin the number of
involuntarily unemployed while labour suppind wages arkept fixedL. Figure 5.3
illustrates the case when labour demand increases and unemployment adjusts by falling

while economywide wage @ and labour supplyLf) are kept unchanged.

B&H()F) 4% - [0124143)141 ,2/)302/,0/05)!/11)4121-041/()136!7,/1+3)/()13)*,8/119/()L: +6!(1:!
2)-.816-)2/10*1;)902):1021/()!-1;)8<!"()*)1+3)15+80;19131%(13/)3 )3-1)>,080730,-1+2+86*0*1+*10211(0*!
|

;?@A!-l;)8<!!
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Figure 5.3 Labour market with unemployment

This choice ignade in line with high unemployment rates in Turkey sticky wages
(at least for the short run, which is in line with the static CGE model imeTeirkey.

Labour supply is modelled as shown in equabd@v.

(55 L Ay(aE70'/2 (5.37)

Where

(5% Labour supply
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70'/2 Unemployed labour

5.6.2Capital Market

The default closure is chosen faublicly and privatelyownedcapitalmarkets with
suppy fixed and rents modelled as eg@nous to adjust to shocks. Capital supply is

expressed in equation 8.3

(5L Ay(ou (5.3)

Where

(5 Capital endowment, with index c referrin
to both KP and KG, narheprivately and

publicly owned capital.

(60 Physical capital used by activity

5.6.3 Composite Commodity Mrkets

The composite commodity from the combination of domestic sales and imports as
imperfect substitutes through a CES functithe Armington functiontshould equal

intermediate and final demands as expressed in eqia#an

%94 83E % &E % HE + §E ) + § (5.3)
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5.6.4Government Balance

*RYHUQPHQW DFFRXQWTYV EDODQ héiv gokerhinlpéntyddwingdHiss WK UR
modelled as a residual between aggregate government income and government

expenditures.

SG =YG—-CG—GTRE — GTRH — DDGPAY — FDGPAY (5.40
Where
DDGPAY Domestic debt interest payment by

government. Assumed exogerso

FDGPAY Foreign debt interest payment by

government. Assumed exogenous.

5.6.5Household Balance

Households use their income to pay taxes, make savings and consume. Thisigqua

imposed in equation 5.41

YH = EH + SP + PSIG (5.41)

5.66 Gross Domestic Product

By definition, gross domestic product equals aggregate private and public sector
consumption and investments, plus aggregate exports minus total importseftitg id

is shown in equation 5.42
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GDP =}, PC;(CP; + CG; + ID; + GID;) + ), PEE; — Y., PM;M; (5.42

5.6.7 Balance of Ryments

Foreign exchange payments to the rest of the world equal transfers of foreign exchange
from the rest of the world to various domestic institutiortge balance of payemts is

imposed in equation 5.48low.

FDPPAY + FDGPAY
£

+ Z PWM;M; = ROWTRE + ROWTRH + NOT + SF
i
+ Z PWELE,
i

(5.43

5.6.8Savings tlnvestment Balance

/IDVWO\ , SUHYV H QinwgsitiestmenRabslLiez yWiick’ Rates that total savings
equal total investmentsassume that private savings equal private investments as

displayed in egation 5.44
SP=1P (5.49

And as noted earlier, thgrivate savingsnvestment gap (PSIG) the amount needed to
afford total investments in the economy once public sector, private sector and foreign

savings are counted fdgiven the assumption B.44 private savingénvestment gap
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equals the difference between government investment and pubficreign savings as

shown in 5.45

25+) +)F5)FY5( (5.45)

The model is set so that savings equal investments and the difference between the two is

minimized.

One last word on calibration of parameters: calibration of tax rates, shares of certain
variables to others (as mentighi@ equations presented in this chapter), shift
parameters for the value added, CET and Armington functions and Hopiigput
coefficients are calibrated from the base déthereas slection of coefficient of
elasticities for CET and Armington functioissmade based arhoices presented in

Erten(2009) and are presented in Tabl2 5.

Table 52 Elasticities and respective parameters used in the model

(ODVWLFLW\ S (ODVWL|
CET function 1.25 -4
Armington (CES) function -0.67 3

Given the considerable increase in trade volumes since liberalization policies were in
place in Turkey in 1990s, elasticity of transformation between donssdés and
exports as well as elasticity of substitution between domestic sales and imports are both

assumed to be high, as will be noted by their respective values in @ble 5.

ll#ll !



Sensitivity analysis was run on elasticity parameters, changing the CEIEStb-2

and 2 respectively from their values presented in taBldResults are reported in

Annex 4.The results seem fairly insensitive to the selection of elasticity parameters. It
is possible, however, to assign different estimates of parametegsalteimative

methods such as time series econometric regression analysis. It is my expectation that
the results presented here change only marginally and the qualitative findings remain

unchanged.

| follow with the last chapter on policy simulation outaesrand conclusions.
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CHAPTER 6

RESULTS FROM SIMULATIONS

7KH LPSDFW RI YDULRXV SROLF\ VKRFNV WKDW VLPXODW
the economy, within the power sector, and on other industries will be presented in this

chapter. Concludingemarks will follow.

Simulations are organized into two groups: First, actual or potential changes within
power market as a result of reform are simulated. Then, a number ofetacramic

shocks are given to the model to analyze their impact on the geater.
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6.1 Market L iberalization

As one of the pillars of textbook reform, market liberalization is also a major objective

LQ 7XUNH\YV HQHUJ\ PDUNHW ODZ 2Q WKHRUHWLFDC
lead to less monopoly power to incumbennpanies in network industriesincluding

electricity tand encourage competition, which in turn results in higher efficiency gains

and better services provided to end users.

In Chapter 21 mention how liberalization differs from unbundling. Liberalipatidoes

not affect the structure of the incumbent, but rather, the latter is just required to allow
third party access to infrastructure. The policy shock to mimic liberalization is given
through a reduction in monopolistic rent of capital owned by-statgpower companies
thamely,EUAS, TETAS and EDAStby eliminating the monopoly maip ( ) of

these companies as explained by equation 5.12 in the previous chapter. Removal of

monopolistic rent from EDAS is also tested separately.

Simulation resultsuggestthat simultaneous removal of monopolistic rent from the
staterun electricity companigisasa positive impact on the economy. GDP performs
0.35% higher when=10%is removed for all stateun power companies, compared to
its baselineThe direction othange from base is in line with findings in Akkemik and
Oguz (2011), while magnitude of the impact varigsis 0.8% of GDP in Akkemik and
Oguz. This is likely due tdifferent base years from their study from the base year

selected here.
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The GDP deviesEHORZ LWV EDVH OHYHO ZKHQ LV-rlUHPRYHG |
power companies at a time. Removal of the monopoly mprén prices for just the

distribution segment (EDAS) leads to a negative deviation of GDP by 0.38% from its
baseline.Similarly, **'3 GHYLDWHYV E\ IURP LWV EDVH OHYHO .
the transmission and generation segments only, as shown in Table 6.1. It is worth noting

that its negative deviation is lower as monopoly power is taken off hands of more state

run firms.

The ceviation of equivalent variatid? from its basdine is positivefor all scenarios

(1.1-1.3) which suggests households will benefit from a reduction in the monopolistic
mark-up of power utilities. This result is straightforward, as the reduction in &nke m

up has a direct impact on prices, enabling households to purchase the same service for

less money.

Table 6.1 Market liberalization: macezonomic impact

! " "#4 "#%
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The government will invest by 0.35% more afteeremoval of monopoly rent

(scerario 1.1)compared tdhe baseline solutigrand the magnitude of impact is the

same as with GDP by definition of government consumptionsaai@ to GDP in the

model (see BGapter 5). Private consumption rises in almost all market liberalization

scenariogompared to base equilibriyms a strong rise in the private savings

investment gap may have contributed on the up8dth privatesector and

government savings are also boosted with market liberalization.

Table 6.2 Market liberalization: impact orténmediate demand

g
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On the intersectoral impact of the removal ofintermediate demand for most sectors
is lower*3in all scenariogompared to the bag®e, as shown irTable 6.2 The fall in
intermediate demand may suggest there has been an increase in efficiency throughout

all sectors following liberalization of the pewindustry.

Extended results on maevariables for this and all other simulations are presented in

AnnexlIl .

Overall,theresults suggest thteremoval ofthe monopolymark-up has a positive
impacton the GDP only if such a change is applied tohalstaterun powercompanies

simultaneously.

In Turkey privatization of distribution companies was completed in 204le the

staterun utility EUAS VWLOO KROGV WKH OLRQYV VKDUH LQ LQVW
although it has gradually privatidenost of its major thermal power plank$oreover,

the staterun TETAScontinues to maintain @minant position in wholesale power

markets to date.

Findings from the first group of simulations suggest thateconomy overall will be

better off ifall electricity sector segments are liberalized simultaneously.

618 ()1 +1),-,1(./(101()+2)30/()145)!"16789::1/131<=>?15) @ (‘+5!01@+)/5)5!+'+5024A/(0' 151#,#1/13!
#")
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6.2 Privatization, Losses, Xinefficiency

In power market reform, the alternative to liberalization is unbundling, that is, market
re-structuring into segments where competition is believedegromotedtsuch as
generation and supply segments, #relsegmentthat conserve natural monopoly
features like distribution and transmission. Reform in 2001 introduced unbundling of
then current two power incumbent firrti§ EDAS, in charge of distritiion and TEAS,

in charge of other segmentso unbundle, with the latter being-séructured into three
new companies, nameBUAS for generation, TETAS for wholesale trading and
transmission monopoly firm TEIAS. Later ,an 2006 TEDAS was also 1erganized

into 20 regional distribution companies plus Beand all stateun distribution firms

ZHUH LQFOXGHG LQ 7XUNH\YV SULYDWL]DWLRQ SRUWIRO

The utimate objective of retructuring and privatization is to promote competition
which in turn will drive fims to become more efficient. In this section, | inject policy

shocks that imitate these stages of power market reform to examine their impact.

Separation of generation data into state and privately owned in the SAM will help test
the impact of privatizatin'®®. The shock introduced here is a change in technological

(input-output) coefficients for state generation (GENG) and private generation (GENP).

QAR NN RN NRR RN NRRTTnn AN

#6R()+] - (-1-%/10112134.5%)16718%2%9  1/1+.2(11.)+!1+)*06.+-812):!

#1<- +1.2(6=/1+1-.9-14134. 551()?413*4).(.3%).2210?)-/=11)?1)4*2+@14!?@!?,214+- 312@24y") 1
=).6.).1+1)?1)-1134.5%)11+1()241*2/121,134?A1()+1/1516231/1071)-1134.5*)11+1() ?4:!B).+12?)IC=.) 1132++.06 11)?!
4+26%)11)-111 @@ B!34.5%).D%).221/=11)?16*(E!?2@!/*)*1*5*.6+D.6.)7:!
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Changes in power volumes between 22002*%resented in @ble 6.3 are taken as a

reference for the magnituadé the shock.

Datain Table 6.3howthat private generatiofivitermediate use by all sectomse by
207.63%during the 2012012 periodwhile generation byhe stateowned utility
(EUAS) fell by 1.94%for the same period mimic the same changes blyanging

relatedinput-outputcoefficients for state and privasector generatioaccordingly

$%6@()*+ -1./,01)11,02.31.4156.17,)0-10,!3,,8,3!0,)92-52:14.015(2-1-5)52:1',<18.3,9=1>)315(,18.3,9!
2,*137%)82:@!3)5)!4.019)5,0!7,)0-1:.A931()/,1?,,*1:.*-23,0,3=!1 |
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Table 6.3 Changes in power market physical volumes between 2010-2012 (100%

qu

! "#$%d &"&$% '@ ! $)*+,-+)/0-1 ! %_w%\mm_ omwwwwmuwo_ <" "= +-*11  "544?50!/+@1)A0-]
"#$% - (0.13) 0.01 - -

&"&$% - - (0.60) 0.09 0.04 (0.98) (0.53)
(! (0.26) 1.56 0.04 0.22 1.63 0.10 - -
$)*+,-+.)/0-1 ! - - 0.08 - 1.11 4.24 - (0.55)
20*345B5%4 - - 0.08 - - - 43.67
9:+501350!6,-4;3*08 - - 2.81 133.02 9.73 1.74 0.10 1.50
<" - - 0.49 (1.00) (0.39) 1.80 12.35 0.11
BC - (0.05) - - - - - -
BC& - 0.03 - - - - - -

&CCc2 (0.01)
<A, +-*1! - (0.66) 18.00 - - -

Note Negative figures noted in brackets. Source TEIAS, EUAS 7 (7$6

137 See Table 4.10 for physical volumes in 2010.
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Higher share of the private sector and lower state shares in gentratiserio a positive
deviation of GDP by 0.18% from the bése (scenario 2.1 in Table 6.4). larger share
of private sectopower generatiortwhich partly substitutes for ¢hfall in public sector

electricity outputtused as an input for the production of commoditesatched by

higher value added

Investment andtate and private consumption also benefit positively in this scerario
particularlythe private sectorinvestment which is 2.38%bove its baseliné'his has
likely contributed in the reduction of private savidggestment gap which deviates

4.33% below its base value. Domestic currency gains value after the shock.

Table 6.4 Privatization, losses;iXefficiency: macro impact
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On theinter-sectoralnteraction, KH LPSDFW RI VWURQJHU LQGHSHQGH

participation and a fall in statein generation varies among sectors.



The fall in state generation affects intermediate use bystaterholesale TETAS and

the distribution segment (EDAS) negativelympared to the base, which is an expected

result due to links these companies have siithe generation (GENGJhe input

RXWSXW FRHIILFLHQW FRUUHVSRQGLQJ WR *(1*V SRZHL
is24% andW KDW R1 *(1*TV VDO HVTW Rpa¢tisdsd.négative on

intermediate demand by the coal industry which is about 5% lower compared to base.

This isalsoin line with expectationas the technology coefficient corresponding to

power salestas an intermediate inputof GENG to COA. is 11%. The coefficient for
intermediate input sales of GENG to GASOIL is 23%, which is reflected into a large

LPSDFW RQ *$62,/fV LQWHUPHGLDWH XVH DIWHU WKH VK

Among the on-energy sectorghemost hit bythe policy shoclare chemicals and
petrachemicals (CHEM) and paper, wood and printing (PABNR to their direct and

indirect links to energy sectors.

While it is not quite possible to test the impact of privatization in distribution in the
same fashion as with generation due to lack of disgged distribution data into state

and private sector, it is still possible to test the imp&ekpectedutcomes.

A key expectation from privatization of distribution companies is a reduction in
technical and theft losses. Private sector companiasihberited serious levels of theft

losses in the electricity distributi@@gment (see Table 6.&)d will have to increase



their operational and investment performangeeasured b@PEXandCAPEXrates38

respectively and reflected in rate of return regoh *to lower these losses.

Table 6.5 Privatization, losses;idefficiency: impact on intermediate use
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The government has set targets for the reduction of distribution lasseesch Syear

period in concessionary contracts signed with private firms and the latter group will be
able to keep any profits if improvements exceed these required minimum
improvements, but will be kept accountable for losses if minimum requiremetits on

reduction of losses is not met.

In the model data base, technical and theft losses in the distribution segment are
expressed in the form of state subsidies to distribution comphiessimulation 2.2, |
inject a shock to mimic a 33% fall in distrittan sector lossesccompanied by a 5%
rise in both publiesector and privatsector investment in the segmeiithough
marginal in magnitude, the impact turns out positive with GDP deviating by 0.01%
above its baselin@lmost all macrevariables are pasvely affected by the shock as
shown in Table 6.4\otably, the government savings increase by 9.74% oigitige

cut to subsidies provided to the distribution segment.

Electricity is a political commodity as much as an economiqOgeiz, Akkemik and

Goksel, 2014) Turkish government has financed losses in the power sector through
crosssubsidization of costs, as regulated power prices for the final consumer are unique
(Turkey has a single national tariff for power) regardless of the level of thefaless

in various regions. Deviation of the rest of macasiables for simulation 2.2 are

presented in Table 6.4.

$6R(1)1+,)- [+10.,12+1)33+31-41-5+1-4-)61)741*-1401()6+(1-)81042!-5+1(+9-42:1
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Table 6.6 Technical and theft loss ratios for distribution regions (%)
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positive with the machinery sector being the only exception with a negative deviation
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E\ I[IURP LWV EDVHOLQH 7KLV LV OLNHOtheGXH WR WK

energy sector.

One last aspect of reform examined in this sectioreisritrease in operational
efficiency of staterun power companies, tested for all companies simultaneously and
just for EDAS individually. Given natural monopoly features for statedistribution

and transmission, their costs do not necessarily refigithal allocation of resources.
Therefore, an Xnefficiency rate @ is attached to the valtelded share of statan
power sectors in gross output as expressed in equation 5.8 in the previous cfiapter.
initially assumed at 1% following findings inBagdadioglu, Price and Weymdones

(2006).

The impact of removingbon GDP isexpectedlypositive in both scenarios (2.3 and 2.4)

although incremental in magnitude (by 0.004% and 0.006% respectively) as shown in

table 6.4. Interestingly, GDP deviatiomiin base is higher when-Xefficiencies are

reduced just for distribution, rather than when the measure is implemented on-all state

run segments simultaneoushhis is despite the share of value added to gross output
beinglarger for GENGnitially +at 38%, compared to&% for EDASand 7% for

TETAS. The larger impact on GLCfBr scenario 2.4 suggests that addressing

inefficiency issues in the distribution sector should be of uttermost importance for the
HFRQRP\ JLYHQ SRZHU GLVW UrdBEoxward niefhes with/aiherQJ EDF N

sectors.



Households seem to be largest benefiters from improved operational efficiency for
staterun electricity utilities, as private consumption is 0.41% above the base for both
scenarios. Private investment also standaradt 0.5% above its base level. However,
the direction of policy impact for each scenario differs for private savings, which turns
out below base whenirefficiency is removed for all state companies but is positive

when $is removed for just EDAS.

Intermediate usef almost all sectors positively deviates from their baseline after the
shockas shown ifmable 6.5 Thetrendis similarfor composite commodity supplies

and domestic sales.

6.3 Establishment of DayAhead Market

Establishment of organized power markets which would generate the right signals for
the sectors and investors has been a key reform pillar since the new electricity market
law was approved in 2001. As explained in previous chapters, it has taken@imost
decade before the dahead market launched figtale operations in 2011, following
implementation of two temporary periods in 268089 and 2002011. In 2010+the

base year for the modeithe dayahead market was in the planning phase with

partidpants already bidding in the market (see Chapter 3 for details).

In the 20162012 period, all power market participants except for TETAS increased

their sales volumes to the dafiead market (PMUM). Independent private genersdtors

998 ()(1*+,-./(10.12  H52/.,(5)6!



(IPPs) sales to PMUM s& by 46% to 36,807 GWh in 2012 (see tables 5.10 and 6.3),
ZKLFK FRXQWYV IRU RI 7XUNH\TV WRWDO SRZHU FRQVX
ZKROHVDOH SRZHU WUDGLQ J-ahéa® adketrds®y/ lfy 280tV WR WK
5,091GWh for the same periddUAS andEDAS sales to PMUM also rose by 8% and

1% respectively.

In the first scenario (3.1) test the impact that these actual changes in the power market
have had on the economy. Infuitput coefficients indicating sales of intermediate use
to PMUMinSAMarH FKDQJHG DFFRUGLQJO\ WR PLPLF WKH WUL

power market during the 204D12 period.

The GDP turns 0.03% below its base level after policy shock in scenaas 8tibwn
in Table 6.7Meanwhile, the impact on GDP when sales of prigatgor generation
and wholesale segments to the-@égad market rise by four folds is positive, as it
deviates by around 0.1% above its basellite impact is comparably higher when
sales ofstaterun generation and wholesale trading segments (GENG ahdAS)o

PMUM rise by four foldswith GDP turning 0.25% higher comparedhebase level.

Interestingly, the impact on GDP is lowealthough still positivetwhen sales of all
the four segments representing generation and wholesale trading quadrinsaldis to

the dayahead market.

Another interesting outcome is the considerable imii@cexpansionf the dayahead

market has on private investment which turns more than 20% above base levels for the



first two scenarios presented Trable 6.6when participation of private sector segments
to the market risedligher participation by statein generation and wholesale to the
market also affect private investments positively, as the latter deviates by more than 6%

from its baseline after the shock imnsilation 3.3.

Table 6.7 Dayahead market impact on macroeconomic variables
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A number of conclusions can be drawn here. First, higher participation to tiadeag
market increases benefits to the ecopo8econdexpansion andeepening of

organized markets will likely boost savings and investment both for private and public

SAICEH,0>'P.I/QI>/- P@+&/PRI/(1.&, +IS'T,"2-*, +1 ()*(*T-1&,)&!, (IT*-"., SOWFIS=*1./1, +1+O'--1 (,.,'-!
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sectors. Lastly but importantly, higher participation of statesegments to organized
markets generatargerbenefitsfor GDP @mpared tgrivatization(compare

simulations 3.3 and 2.1)

Therefore, although existence of state electricity companies may last for many years
to come xdue to security of suppligsues othe longterm nature of BO, BOT and
TOOR contracts, includmthose signed for nuclear power supgfiésind for other
political consideratiori$* - this does not necessarily imply they will not improve

efficiency by participating more in organized markets.

Results of scenario3.DUH VLPLODU WR ZKDsWtateDrribidle@QrHG ZLWK 8.9
utilities when reform was first introduced in 1989, whidluld notbe privatized due to

lack of interest by private investowlthough under continued state ownership, these
companiedefficiencyincreasedonsiderably amid competigvpressurén the years

following introduction of reform, which benefittéte sector, power consumers and the

economy as a whol@ewbery, 2001)

At the sectoral leveintermediate use as well as supplies of composite commodities for
most sectors turnub above respective base values for most sectors after trehdagl

market shock as shown irables 6.7 and 6.8.
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Composite commaodity sales grow from baseline for all electricity sectors except for
privatesector wholesale trading from a rise in powerkaaactivity. Impact is largest
for privatesector generation whose sales turn 11.5% above the baseline for simulation

3.1 where actual changes in the sector are simulated.

Table 6.8 Dayahead market impact on composite commaodity supplies (%)
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The most notable change in intermediate use from an energy market perspective is the
fuel switching between coal and natural gas and oil, with the first using less
intermediate inputs compared to the liagavhile intermediate use for the GASOIL

sector turns substantially above its base value after the shocks. This iglgisttong

link the coalindustryhas with stateun power generatigrand similarly, the strong link

natural gas sectdraswith the privatesector generation segment.

Intermediate inputor chemicals and petrochemicaleviatednegativelyby 16% from

its baselinefor e PXODWLRQ GHVSLWH WKH ULVH LQ WKH VH
sales by0.19%. This suggests an improved efficiency of the sector following the shock.

The large magnitude of the impact on chemicals and petrochemicals is due to its

indirect links to tle power sector. The inpoutput coefficient corresponding to the

VHFWRUYV &+(0 XVH RI JDV DQG RLO *$62,/ LV

On a concluding note for this section, gi@re ofday-ahead markgfDAM) volumes to

total market volumes in Turkey have constantly amusaerably increased since the

DAM was fully launched in 2011, taking the place of bilateral agreement volumes. The
latterare longer term in naturExpansion of DAM has had a good impact on the
Turkish economy for the 2012012 period, as competitiongasure forces utilities to

increase efficiency and improve their performance.

However, increasing the market focus on shetdem may not necessarily be good for
the sectorParticipants tend to avoid losigrm commitments due to uncertainties still

prevailing in the market. titerun companiefave not madeheir pricing andbr

"HH|



production policies public yet, amdgulated domestic power prices continue to be
reviewed quarterlyvhile natural gas prices monthiwhich makes longer term
forecasts focompanies and investoraore difficult Adding to thesgit is still not clear
how will theBOT and TOOR plantse managednce their concessionary contracts

with the statexpires.

Table 6.9 Dayahead market impact on intermediate use
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The 672MW Birecik dam and hydropower plant is the first BO plant whose contract
expires- estimated in October 2016but relevant authorities have not announced
whether the plant will be transferred to state utltityAS, will remain with the
incumbent private owner or will be taken to the privatization portfolio and be offered

for sale.

Theseconstitute barrierto theformation of price signals in the Turkish electricity
market, inhibiting bilateral agreements volumes to incregberefore leaving the
market highly exposed to shdagrm riskstD QG GDPSHQLQJ SRZHU LQGXVW

investment environment.

6.4 Demand managernt

Introduction of the concept of eligible consumettarge electricity users that are free to
chose their supplierghas been another key novelty of reform in Turkish power
markets. Energy regulator EPDK has regularly cut the minimum power consumption
limit for eligible consumers which became 4GWh per annum for 2016 and is set to be

totally eliminated in the near future for full retail market opening.

Power sales by private wholesale companies to eligible consumers increased by 150%
in the 20102012 pe RG WR 7:K ZKLFK FRXQWYV IRU RI 7XUN
consumption in 2012. Similarly, sales of distribution companies to eligible consumers

also rose by about 44 timdaringthe same period.
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These are reflected in scenarios 4.1 and 4.2 by ingetiim shock in the relevant input

output coefficients (see Table 6.9 for results) with the economy becoming worse off

compared to base data when changes in private wholesale trading sector are simulated

but better off when the shock is givenBDAS. The pimary difference among the two

is the large magnitude of shockE®AS (44 times due to a relatively small volume

traded originally). When both changes are injected simultaneously (scenario 4.3), the

GDP turns 0.16% higher comparedhebasdine. Howeve, when an identical shock is

LQMHFWHG WR ERWK VHFWRUV WKH HFRQRP\ EHFRPHV I

power sales to eligible consumers. While it stands below its base level when the same

shock is injected to the distribution sector.

Table 6.0 Demand management impact on macroeconomic variables

! "#4 "#% "#& "#" "#'1 M!
. &)1+,

W&\, )=>2 M 13/4*1 =>2l%4 % > 17-C/76!
| ooz hon@t ot g PR T T
' 3/4*56-7*! 3/4*158! Ao 58!"AL.06-*! . ’ o

N 06+ 3/6204-D!

T - A#@B!.06-*

Pt 1 HINE:@9%F i@t ar niiliteog!  niniit@;" HNE: @#:| @"]
1-./012)3451126025074! NIE-@#AGF HINNH@9G it@All - NINE; @AGF NITE:@;Al ;@9
1*713648345!

HINE-@9F  NH@"g!l N9 NN@="1  NE-@#&f @™
974:8:507411 E,@9%F i @ I Haos! ;"1 1 E; @#:1 ;@"]
1,6012531974:/8;5074!  NIE"@#GF INB@9E @Al NIE#@OF NIE:@"B ;@B$
1*713648345!

HINE-@9F  NIIN@"gl NNH@9%! @1 NE-@#&f @™
041358348 E;@9F 1 Hamar i H@ow! il ;"1 nim E; @#| ;@"]
1,60125310413:58345!  NKA@:!! mimte:$ NE#@HF NMno@GA! NMila@B; #@9:
1,601253!<2104=:
’ HIE" i - o i
2413:58345/%2:1 HIE"9@$GF ! D@A: pB@"! NE$9@BBF !N EGOY E#@HA
¥713648345!:2104=1  INND@AH! I1I19"@:§! INB@HB! NIIG#@H! NNVS@H  9:@"#
1,601253!:2104&:! ninp@A:!  nnnp@g! @G p@e! @ 2%:
1@438;)7A8345! nmmMa@GH!  lmnag@g  nlp@g:!  mlig@A9!  NoA@3t :@9B
1-B9C24=3!6253! Hnte;" HINE#@$: MINEQ@ASF NNNE9@#$F NINEA@';] E"@A#F

"#$!



On a last note, the combination of all abawentioned reform elements also generates a

positive inpact on GDP.

A simultaneous simulation on all reform elements discussed sefmely, the

removal of the 10% monopoly matp for all staterun power segments (simulation
LQFUHDVH LQ WKH SULYDWH VHFWRUf$hatrKiDUH DQG

total generation as during the 262012 period (simulation 2.1), a rise by four folds in

sales of public and private generation and wholesale sectors to thbekay market

(simulation 3.4), increase in private wholesale and distribution satdigyible

consumers by 150% and 437% respectively (simulation 4.3), reduction of X

inefficiencies in the distribution segment (simulation 2.4) and the reduction in technical

and theft losses combined with a rise in investments (simulationt2i@ultan®usly,

generates a deviation of GDP by 0.20% above its baseline. Detailed impact on macro

variables is shown in the last column on Table 6.7.

6.5 Generation mix

*DV JHQHUDWLRQ KDV PDLQWDLQHG WKH OLRQYYV VKDUH
past deade as can be seen from Figure 6.1. However, Turkey is committed to meet
objectives set in the 2009 strategy paper on security of supply and aims to more than

double current wind and solar installed capacity by 2023.
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Figure 6.1 Generation mix
SourceTEIAS.

In this section | first simulate changes in generation mix for the-201Q period and
then carry a number of other simulations which reflect government objectives for
installed capacity development in coming years. Analysis is conducted sepfnately

privatesector and stateun utilities.

Coal and gagired generation by IPPs increased by 145% and 29% respectively in the
period between 2010 and 2012, whheirrenewable generation is calculated to have
fallen by around 80%or the same periodn the state utilities side, gas and coal fired
generation fell by 2.3% and 4.2% respectively, while renewable generation is estimated
to have increased by 6% from TEIAS data. All these changes are reflected in scenario
5.1 from table 6.11, with the shopkrformed by changes in inpatitput coefficients

accordingly.
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GDP deviates 0.16% belaitg base level after the shock. This could betduewer
thermal generation by state utilities. Private consumption also curbs by 5.2% compared

to the badsie.

Simulations 5.2 to %l refer only tochanges in IPBeneration. In scenario 5.2, a 10%

reduction in gas and oil fired generation and a rise in renewables by 2 times is simulated
while in scenario 3, there is a reduction in coal and a rise in renewablelsebyame

amounts. Simulation results sholatGDP deviates 0.14% below its base level when

gasfired generation is cut, while it increases by arourdd®when coal generation is

FXW 2QH UHDVRQ IRU WKLV LV JDV VHFVe&RIYTYVY VWURQJH
mentioned before, inptdutput coefficients corresponding to the GASOIL intermediate

use by public and privatgector generation segments are 23% and 42% respectively,

compared to 11% and 5% for coal.

When an increase in private renewable generadisimulated in (5.4), the impact on
the economy is positive, with GDP 0.1%, private consumption 1% and government

savings 0.6% higher compared to respective base values.

7KH UHVXOW IRU WKH 2OHVV FRDO " -iMiithe) gver tiat LV VR
coal is a cheap input and coal generation is highly profitable even during periods of

bearish spot prices. Therefore, increasing coal use is expected to have a positive impact

on the economy and decreasing the use of coal for power generation igeéxpdeive

a negative effect.
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Table 6.11 Macro impact of generation mix changes: private sector
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There are a number of potential reasons for this, including: (i) discrepancies between

entries for eargy-related and noenergy sectors in the inpattput table, as the first

are calculated making use of all available actual data whereas the latter are just

estimated from the 2002 IO table; (ii) coal prices and conversions into power generation

are estinated with the data available and actual values may prove somewhat different;

(iii) a separate account for renewables generation is lacking, and it is included in the

36(59,&(6" DFFRXQW WKHUHIRUH UHODWHG VLPXODWLR:

renewabd generation accurately.
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Similar generation mix policy shocks are injected to pufdictor generation segment

and the results are shown in Table 6.12. They suggest a cut in state gas and oil or coal
generation has a negative impact on the economy, hoyteeemagnitude of the impact

of a cut in coafired generation is lower compared to gas and oil. Again, this is due to a
better position of the GASOIL industry in the economy and its stronger links with

power sectors, compared to COAL.

Table 6.12 Macrompact of generation mix changes: state utilities
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Allin all, the simulation results suggest that a change in the share in generation mix for

gas and oil should be more costly than changes in the share of coal.

On renewable power generation technology, practice from other countries shows that
increasing theishare in generation mix has considerably weighed on power prices and
shall benefit the economy overall. This is particularly true for Turkish economy, as it
would substitute for other technologies highly dependent on supplies froadatire.
natural gasind oil. In the meantime, it is important that the transition to a renewables
intensive energy sector is planned carefully and made gradually, keeping market
participants welinformed on the impact this might have, as lower power prices could

discouragenvestments.

6.6 Macro Policy Shocks

Lastly, | look into how power market is affected by macroeconomic policy shocks.
World oil prices have experienced a significant fall in the past couple of years, also
weighing on natural gas prices whose leveldrageneral kept indexed to oil prices in

long-term supply contracts (usually between states).

Simulation results in Table 6.13 suggest that a 20% fall in domestic natural gas and oll

prices*® leads to a deviation of GDP 0.1% above its base level. Whileia forld
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gasoil prices by 25% has a negative impact on the GDP but encourages private

consumption which turns around 1% above its base level.

While for coal, any reduction in the price of the commodity seems to have a positive

impact on the economyathough small in magnitude.

The results are straightforward: natural gas, oil and coal are vital commodities for
households, businesses and the government and are well connected not only to the
electricity, but to other key sectors for Turkish econonkg the transportation sector.

Therefore, a decline in their prices leads to higher demand for the commaodities.

Table 6.13 Reduction in gas&oil and coal prices: impact on macro variables
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Due to regulated gasipes, a fall in world gas prices is not necessarily reflected on
GRPHVWLF JDV SULFHV LQ 7XUNH\YfY HQHUJ\ PDUNHW
6.1 suggests reform in the gas market aimed at increasing competition in organized
markets that generatéear and transparent price signals and where margosl

pricing is in place, shall be beneficiary for Turkey.

Table 6.14 Gas&oil and coal price cuts: impact on intermediate demand
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When natural gas and oil is cpared to coal, a cut in prices for the first two has a

greater impact on the economy.
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Intermediate use by GASOIL and COAL sectors after respective price cuts are
introduced declines, pointing at efficiency improvements. Intermediate use by the

machinery ector also falls considerably below base levels after oil and gas price cuts.
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CONCLUSIONS

This dissertation focused on the impact power sector reform has had on the Turkish
economy, employing a CGE model with 2010tesbase year. The hypothesested

here was on whetheelivery of power marketeform { Mtimate objectives set in the

electricity market law (EML) has had or will have a positive impact on the economy.
Objectivesareset in (0 / | ¥Yirst articleand includeW KH GHY H O RisaRdidlyW R1 D 3
sound and transparent electricity market operating in a competitive environment under
provisions of civil law and the delivery of sufficient, good quality, low cost and

environmenfriendly electricity to consumers ..

Major findings suggest thaverall, electricity market reform has had a positive impact

on the Turkish economyarket liberalization, introduction and expansion of the-day
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ahead market, demand management and higher share of the private sector in power

generation are the reformeehents that have the largest impact on the GDP.

Liberalization is simulated by removing a monopolistic rapkof 10% on prices for
commodities produced by staten utilities, namely, publisector generation (GENP),
staterun wholesale trading (TETAShd the distribution segment (EDAS). GDP
deviates by 0.35% above its baseline after the rapror all these three segments is
removed. However, the impact on GDP turns negative when the monopolistic rent is

removed for just one or two of the three sectors

This suggest thatmarketliberalization is effective when appliédr all staterun
monopolies at a time. The finding is particularly important for the Turkish power
market given that GENP, TETAS and EDAS are three-a@tinected structures and
liberalizing just one of them shall not necessarily lead to competitive pressure for the

other companies, therefore optimal results may not be achieved.

Findings also suggest thataaiger participation in the deghead electricity markéiasa
positive impact orthe economyThe impact is larger when staten companies

increase their participation in the market, due to their large market share and hence
strong position in the sectdeDP settles 0.25% above its base level when sales of state
run generation (GENJzand stateowned wholesale company (TETAS) to the -ddngad
market increase by four folds. While it deviates by around 0.1% above the baseline
when sales of privaieector generators and power wholesale trading companies to the

market increase by four fid.
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Expansion of the organized dafiead market also boosts savings and investments for

both the public and priave sectors. One key lesson to be drawn here is that the presence
ofstateUXQ FRPSDQLHV LV QRW QHFHVVDULQOexposdd®" IRU Wk
competitive market pressure, these companies too are forced to increase efficiency and
RIITHU D EHWWHU SHUIRUPDQFH 2QH UHDOrUW[DPSOH RI W
nuclear utilities which failed to be privatized in 1989 when the counsyliunched its

power market reform due to lack of interest. Remaining in pgglator hands did not

stop these utilities to increase efficiency in the years following the reform.

Larger privatesector shares in the generation segment also have a@asiiact on
the economy. An increase in privegector generation by 108% and fall in state
generation by 1.94% during the 202012 period leads to a deviation of GDP to 0.18%

above its baseline.

While the benefits of privatization and/or largenpiesector participation in network
industries have been proven through decades since the liberalizatiostamded irthe
1980s, another important point from this simulation is to realize that the impact of a rise
in privatesector generation in the eration mix on GDP could be equivalent to the
impact of stronger participatidsy generation and trading companieshe dayahead

and potentially, other organized markets.

Another important finding is the positive impact that stronger dersatedparttipation
hason the power sector and overall on the economy. An increase in EDAS sales to
eligible consumerstwhich are large power consumers eligible to choose their

electricity providerzby 44 folds leads to a positive GDP deviation by 0.21% from the
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baseline. The impact on GDP is smaller but still positive when private wholesale

companies fold their sales to eligible consumers.

The number of eligible consumers in Turkey has increased considerably in recent years
as competition among providers pushdmlesale power prices on the downside.
Moreover, the country mulls to fully eliminate the lower consumption limit for eligible
consumers in coming years in a bid to reach 100% retail market openness. However, as
experience in other countries showst dl eligible consumers choose to switch

providers. Therefore, policy makers should develop tools to promote a more active
demanedside participation. Awareness campaigns and the launch of an online portal
where verified tariffs offered by different suppliean be compared are some

examples.

A reduction in technical and theft losses of the power distribution segment combined
with an increase in investment in the sector also exhibit a small, yet positive impact on
GDP. Similarly, elimination of Xnefficiencies in electricity distribution leads to a

positive deviation of the GDP from its baseline.

On the generation mix policy, an increase in renewaibteoil and ga$ired generation
generates a positive effect value added. Meanwhile, simulation resultsdoatfired
power generation are somehow cousiteuitive, which could be due to discrepancies

between actual and estimated inputput flows in SAM.

Overall, the reform has had a positive impacTarkisheconomyA simulation on all

reform elementstnamely, the removal of the 10% monopoly magkfor all staterun
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SRZHU VHIJPHQWY LQFUHDVH LQ WKH SULYDWH VHFWRU'
VHFWRUYfV VKDUH LQ WRWD Q214 QeHdd,[a\Wske ByJod MIdSKULQJ W
sales of pulit and private generation and wholesale sectors to thalizgd market,

reduction of Xinefficiencies in the distribution segment and the reduction in technical

and theft losses combined with a rise in investmeimultaneously, generates a

deviation d GDP by 0.20% above its baseline.

This dissertatiorcould be extended by differently modelling the power market
production technology like for instance, introducing a CES production function for
power segments, to tackle more flexibility offered in tbetsr in the posteform

period. Also, categorization of households into percentiles according to their levels of
income and disaggregation of unemployment data could offer the possibility to conduct
poverty analysis and a more detailed examination ahtipact reform has had on the
labour market. Introducing oligopolistic behaviour of certain power market attors
particularly stateun companiestin the model equations could also be another area for

research in the future.
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ANNEX | INTERVIEW QUESTIONS
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The purpose of the interview igo clarify certain points unclear to me regarding the
SUHVHQW VLWXDWLRQ LQ 7XUNH\YVY HOHFWULFLW\ VHFWR

confidential.

TENTATIVE TITLE OF PLANNED DISSERTATION

Evaluation of reform outcomes in Turkish electricity sector and pojections for further

reform and policies: a CGE analysis

KEY RESEARCH QUESTION AND OBJECTIVES:

Hypothesis Reform in electricity sector in Turkey has helped to open the market to
competition, make the sector more productive and efficient, hence loveestgand making

industries, households and the government better off.

Reform scenarios:

Privatize and restructure the transmission com@dtipS, i.e. abolish the singlbuyer model.

Finalize privatization of distribution regional companies (only 10gtired between 2009

2011, also measure effects of these privatizations).

100% market opening in retail.

Reduce carbon emissions originating from energy generation and/or use.

Eliminate licensing for generation and supply

Incentive regulation (no pricestortion)



Policy scenarios:

Reduce natural gas dependency for generation and/or Promote renewable

Increase production efficiency

Promote green technologies

Incentivize buildings insulation
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QUESTIONS

ELECTRICITY MARKET

1.

2.

+RZ IDU LV 7XUN H &fkét frbt Hetgy ddinpetitvie? P

Regulated prices of distribution companies are lower than those of private generators.
Do you find this antcompetitive? Does it pose any risks (eg. California ctiké

Day ahead market started functioning last year. @otiink it will function properly?

How will it affect the electricity market in general?

The balancing and settlement market has been more profitable than bilateral contracts
market. What are the reasons: there are hypotheses that firms have behaved

straegically. Do you agree?

ELECTRICITY SECTOR #ALL SEGMENTS

1.

Final objective is 100% openness of retail markets. Will this work in Turkey, taking

into account that it has not been fully effective in the UK either?

What will then occur with distribution cgmanies (and their exclusive monopoly

ULJKWV " :KDW ZLOO EHFRPH RI 7('$0 DQG LWV DIILOLDW
'RHV 7(g$%0 S URi¥ck@ikht@yRacress? Does it execute investment plans fully

and successfully?

,V LW QRUPDO IRU 7(g%u WR EH ER®&aory&d mavketDQVPLVVLR
operator?

K\ GRHV 7(7%0 NHHS LWV GRPLQDQW SRVLWLRQ GXH WR
or entry barriers to the market?

There are not any retail sale companies except for distribution companies having retail

sale licenses. Why 8d/Nhat is the barrier to new retail firms to perform in Turkish

electricity markets? Consequences?
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7. Limit for eligible consumers decreased. How has this affected your (producers, etc)
business?

8. Isinfrastructure ready for 100% retail competition? Whatespint if no retail firms
for the time being?

9. AreEPDK 7(#$u0 UHDOO\ LQGHSHQWHQW"

10. Environmental issues resulting from electricity productisrould you mention some?

How are these issues tackled? Is legilsation sufficient? What can be done further?

GENERAL ISSUES
1. The structure of Turkish electricity markgig.1'#9) +ls it clear enough?
2. Could you assess the title, objective and hypotheses of my research?
3. Are there any extra issues | should cover? What are the key areas where academic

studies lack, regarding current state and reform in electricity sector?

B&((1)*+,-(18.$1%/101234(-1&.!
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ANNEX Il REORGANIZATION OF IO TABLE ACCOUNTS
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Turkey ISIC NACE
SAM Rev.1 Rev.1
Account Account name | Account | Account name Accou | Account name
no. no. nt no.
1 Agriculture 1 Growing of cereals and other crops n.e.c. 01 Products of agriculturdyunting and related services
2 Growing of vegetables, horticultural 02 Products of forestry, logging and related services
specialties and nursery products
3 Growing of fruit, nuts, beverage and spice 03 Fish and other fishing productsyrgees
crops incidental of fishing
4 Farming of animals
5 Agricultural and animal husbandry service
activities, except veterinary activities
6 Forestry, logging and related service activiti
7 Fishing
2 Transportation 73 Sale, maintenance and repair of motor 35 Trade, maintenance and repair services of motor vehicles and
vehicles, motorcycles; retail sale of fuel motorcycles; retail sale of automotive fuel
78 Transport via railways 39 Land trarsport; transport via pipeline services
79 Land transport; transport via pipelines 40 Water transport services
80 Water transport 41 Air transport services
81 Air transport 42 Supporting and auxiliary transport services; travel agency ssrvic
3 Electricity 69 Production, collection and distribution of 32 Electrical energy, gas, steam and hot water
electricity
70 Manufacture of gas; distribution of gaseous Electrical energy, gas, steam and hot water
fuels through mains
4 Coal 8 Mining of coal and lignite 04 Coal and lignite; peat
5 Oil and gas 9 Extraction of crude petroleum and natural g 05 Crude petroleum and natural gas; services incidental to oil and gg
extraction excluding surveying
Extraction of crude petroleum and natural g Crude petroleum and natural gas; services incidental to oil and gg
extraction excluding surveying
6 Metals 10 Mining of metal ores 21 Basic metals
50 Manufacture of basic iron arsieel 22 Fabricated metal products, except machinery and equipment
51 Manufacture of basic precious and non
ferrous metals
52 Casting of metals
53 Manufacture of fabricated metal products,
tanks, reservoirs &steam generators
54 Manufacture of other fabricated metal
products; metal working service activities
7 Chemicals 38 Manufacture of coke, refined petroleum 17 Coke, refined petroleum products and nuclear fuels
products
39 Manufacture of basic chemisaplastics & 18 Chemicals, chemical products and nmaade fibres

synthetics rubber
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40 Manufacture of fertilizers and nitrogen 19 Rubber and plastic products
compounds
41 Manufacture of pesticides, other agro
chemicals and paints, varnishes
42 Manufacture of pharmaceuticals, medicinal
chemicals &botanical prod.
43 Manufacture of cleaning materiatmsmetics
& man-made fibres
44 Manufacture of rubber products
45 Manufacture of plastic products
8 Minerals 46 Manufacture of glass and glass products 20 Other noametallic mineral products
47 Manufacture of ceramic products Other noametallic mineral products
48 Manufacture of cement, lime and plaster
related articles these items
49 Cutting and finishing of stone and man. of
non-metallic mineral pro. n.e.c.
9 Machinery 55 Manufacture of general purpose machinery 23 Machinery and equipment n.e.c.
56 Manufacture of special purpose machinery 24 Office maclinery and computers
57 Manufacture of domestic appliances n.e.c. 25 Electrical machinery and apparatus n.e.c.
58 Manufacture of office, accounting and
computing machinery
59 Manufacture of electrical machinery and
apparatus n.e.c.
10 Mining 11 Quarrying of stone, sand and clay 07 Metal ores
12 Mining and quarrying n.e.c. 08 Other mining and quarrying products
11 Food 13 Production, processing and preserving of m| 09 Food products ahbeverages
and meat products
14 Processing and preserving of fish and fish 10 Tobacco products
products
15 Processing and preserving of fruit and
vegetables
16 Manufacture of vegetable and animal oils a
fats
17 Manufacture of dairy products
18 Manufacture of grain mill products, starches
and starch products
19 Manufacture opreparedanimal feeds
20 Manufacture of bakery products
21 Manufacture of sugar
22 Manufacture of cocoa, chocolate, sugar

confet.& other food pro. n.e.c.
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23 Manufacture of alcoholic beverages
24 Manufacture of soft drinks; production of
mineral waters
25 Manufacture of tobacco products
12 Paper 33 Sawmilling and planing of wood 14 Wood and products of wood and cork (except furniture); articles o
straw and plaiting materials
34 Manufacture of wood and of products of 15 Pulp, paper and paper products
wood and cork
35 Manufacture of paper and paper products 16 Printed matter ahrecorded media
36 Publishing
37 Printing and service activities related to
printing
13 Contruction 72 Construction 34 Construction work
14 Textiles 26 Manufacture of textiles 11 Textiles
27 Manufacture bother textiles 12 Wearing apparel; furs
28 Manufacture of knitted and crocheted fabric 13 Leather and leather products
and articles
29 Manufacture of wearingpparel except fur
apparel
30 Dressing and dyeing of fur; manufacture of
articles of fur
31 Tanning and dressing of leather; man.of
luggage, handbags, sad.& har.
32 Manufacture of footwear
15 Other industries 60 Manufacture of radio, television and 26 Rado, television and communication equipment and apparatus
communication equipment and apparatus
61 Manufacture of medical, precision and optic|, 27 Medical, precision and optical instruments, watches and clocks
instruments, watches and clocks
62 Manufacture of motor vehicles, traileasd 28 Motor vehicles, trailers and setnailers
semitrailers
63 Building and repairing of ships, pleasure an 29 Other transport equipment
sporting boats
64 Manufacture of railway anttamway 30 Furniture; othemanufactured goods n.e.c.
locomotivesand rolling stock
65 Manufacture of aircraft and spacecraft 31 Secondary raw materials
66 Manufacture of transport equipment n.e.c.
67 Manufacture of furniture
68 Manufacturing n.e.c.
16 Services 71 Collection, purification and distribution of 33 Collected and purified water, distribution services of water

water
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74

75

76

77
82

83
84
85
86
87
88
89
90
91
92
93
94
95
96

97

Wholesale trade and commission trade, exg
of motor vehicles anthotorcycles

Retail trade, except of motor vehicles and
motorcycles;

Hotels; campingites and othegorovision of
shortstayaccommodation

Restaurants, bars and canteens
Supporting and auxiliary transport activities;|
activities of travel agencies

Post andelecommunications

Financial intermdiation, except insurance
and pension funding
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Membership organisation services n.e.c.
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Other services

Private households with employed persons
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Table Alll.3 Establishment of daghead market
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Table Alll.4 Demand management
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Table Alll.5 Generation mix: private sector
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Table Alll.6 Generation mi public sector
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Table Alll.7 Macro policy shocks.
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ANNEX IV SENSITIVITY TEST
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