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ABSTRACT

A decade long climate negotiations under globamate regime since
signature of Kyoto Protocol could not achieve tolpng the protocol on world
scale for the second commitment of Kyoto Proto€@untrary, the result has
been limited both on scale of target and inclusaasnwhich triggered an
evolution of climate regime towards more locali@atiand interpretation of
individual countries.

Although Turkey is listed under Annex | of the UNEC which means
having responsibilities in emissions and expectedhdave ambitious target to
reduce it, she has avoided having liabilities tduce emission under Kyoto
Protocol based on argumentation of being a deuwsgppountry. However, the
world climate policies are evolving from global ppective to more local
reactions. It is now expected, regardless of agwaént level, that all countries
take steps to reduce emissions.

Under consideration of evolution of global climadgimes and stand point of
the Turkey in it, the PhD work focuses on the goesbf what is the best way
for Turkey to introduce an emission trading scheméer own economy and
benefit from it?The PhD thesis at hand is first of its kind in pysing for design
of pilot emission trading scheme in Turkey whiclvexs the fossil fuel energy
generation in the period of 2016 to 2020. The dhjef the thesis is manifold
as a design of pilot emission trade scheme inIféssi electricity sector based
on the pillars of emission intensity of electric#gctor, auctioning of allowances
through benchmarking of fossil fuel types of eletty generation and linking
carbon market with emission trading scheme for ceféctive emission
reduction method.

Key Words: Emission trading scheme in Turkey, benchmarkingission
intensity of energy use, global climate regime ymtdry carbon market



ABSTRAKT

Desetileti trvajici jednani o klimatu v rdmci gléti&o klimatického rezimu
od podpisu Kjétského protokolu, kterym by se proloke s¥tovém ngfitku
prodlouZzil na druhé obdobi, nevedla k cili; naopaksledek byl omezen jak
z hlediska cile, tak z hledisk&asti, coZ vyvolalo evoluci klimatického rezimu
smerem Kk lokalizaci a interpretaci jednotlivych zemi.

| kdyz je Turecko uvedeno Wipze | UNFCCC, coz znamena, Ze ma
odpovdnost za emise a Ze séekava, Zze ma ambicidzni cil emise snizit, Zem
odmitla se k povinnosti snizit emise podle Kjétaképrotokolu pihlasit
S argumentaci, Ze je rozvojovou zemi. OvSem paliiloblasti klimatu ve ¢
se vyviji od globalni perspektivy ke spiSe lokalmagakcim. Nyni sed@kava,
Ze vSechny ze&podniknou kroky ke sniZzeni emisi bez ohledu nadtojaké
miry jsou rozvinuté.

S uvadzenim vyvoje globanklimatickych rezini a stanoviska Turecka
v tomto smdru se tato doktorska prace z#mje na otazkujaka cesta je pro
Turecko nejvhod§Si pf zavadni emisnich povolenek do jeho néarodniho
hospodastvi a jak z nich #¥e stat mit prosfeh. Disertace je prvni svého
druhu, kde se navrhuje schéma pilotniho projektuiseith povolenek
v Turecku, tykajici se vyroby elgkty z fosilnich paliv v obdobi let 2016 —
2020. Cil disertace je vitetny — jedna se o schéma pilotniho systému emisnich
povolenek v energetice fosilnich paliv na zaklagdilita emisni intenzity
energetického od¥vi, aukci povolenek cestou benchmarkingu fosilnighi
vyroby elektiny a provazani trhu s uhlikem se systémem emigmieblenek za
Gcelem dosazeni fingn¢ efektivni metody sniZzeni emisi.

Kli¢ova slova: systém emisnich povolenek v Turecku, benchmarking,
intenzita emisi v energetice, globalni klimatickgzZim, dobrovolny trh
s uhlikem
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EXTENDED ABSTRACT

The establishment of United Nations Framework Catiga on Climate
Change (UNFCCC) in 1992 by leading countries of\loeld was a response to
the trend of increasing rate of carbon emissionghvbause negative impact on
global climate [1];[2];[3]. As the foundation of URCCC, the binding feature of
Kyoto Protocol and implementation of the protocgl the parties showed a
characteristic of global climate regime, the coafee of the parties (COP 15) in
Copenhagen in 2009 could not sustain the featugdatal climate regime and
contrary to the expectation, no global treat ccudde been achieved [4]; [5];
[6]; [7]; [8]; [9]. That was the turning point ohé hopes to sunk for global
climate regime. While withdrawal of Canada andrsike of Japan, Russia and
Australia on commitment for second period of Kydootocol gave a clear
signal of evolution of global climate regime at @mence of the Parties in
Doha, Kyoto Protocol was extended for the secardmnoitment period on the
shoulder of European Union making it more a redichaate scheme [10].

Being an important tool to internalize negative eemality of carbon
emissions, today, on worldwide there are seventimoag emission trading
schemes and seven more is under consideration tmflemented [11]. The
evolution of climate regime towards more localiagathas been an opportunity
for some countries like Turkey to catch up with tb#hers in regards of
formation of emission trading scheme internally.

Under consideration of evolution of global climategimes, the PhD
dissertation researches a model of emission trasthgme for Turkey that can
be applied in a sectoral base. While the positiohuskey under global climate
regime was inappropriate and inconsistent with derelopment level, Turkey
never accepted to be considered as developed ygoumdr has not declare any
target both under UNFCCC and Kyoto Protocol yet];[1210]. However, as
global climate regime is evolving towards more |l@ea reactions, developing
and developed countries turns inside to commodigm@ssion within their
economies. China has been one of the first devaopountries that moved
towards implementing pilot emission trading schemech can be considered
for Turkey as a sample to follow [13].

Being first of its kind in offering a proposal falesign to set up emission
trading scheme in Turkey for a period from 2012020, the PhD dissertation
aims to understanthe best way for Turkey to introduce an emissi@dlitrg
scheme in her own economy and benefit froffhié question formulized in this
thesis focuses on the climate policy of Turkey ticgthe carbon emissions and
establish an emission trading scheme. Therefors,thtfesis will analyze the
evolution of global climate regime towards locatizeaction and the situation
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of Turkey by means of climate-related data with &npropose an appropriate
approach for emission trading scheme for Turkegtiuce emissions.

In order to analyze the outlined question and relelobjectives of the thesis,
the methodological approach used is quantitativeichvhrelies on the
methodological tool of UNFCCC used to define benatks and the approach
of Kaya Identity that sets a formulation of emissi@lated to four indicators
such as population, gross domestic product (GDPgq@ta, energy intensity of
GDP, and emission intensity of energy use [14];[29]

Being first research on the issue of evolution lobgl climate change and
emission trading scheme in Turkey, the findings emalsequently contributions
of PhD work at hand are as follows:

1. Emission intensity of energy production in Turkeynigh compared other
developed and developing countries which is progpose an emission
reduction target.

2. Differentiated benchmarks are defined for eachilféssl type by the help
of methodological tool of UNFCCC. The benchmarkdinda reflects
emission intensity of energy production by eaclsifaype, thus they are
expressing an average value for the first yeah®feriod which is reduced
by a linear decreasing rate of 5 percent by eaah ye

3.The setting of benchmarks forces installations abdhe defined
benchmark to reduce emission by offsetting acésitihat creates national
carbon market under emission trading scheme.

4.Besides benchmarking, the method of auctioning bdwances is
introduced after the first year of free allocatmiallowances. The aim of
introducing auctioning is to price carbon emisgyoadually by the method
of a linear increasing trend of 2.5 percent eadhr wdter first year. The
method of auctioning has shown that emission tradicheme generates
income for state and operationalize national carbarket.

The doctoral work opens a new gate for discussioerission trading scheme
in Turkey by introducing emission intensity of egyeiproduction as a reduction
target with benchmarking and auctioning of allowesas tool to achieve this.
Consequently, the PhD research introduces the fopitrther academic works
in the field of environmental economics by introshgcemission trading scheme
for the first time in Turkey with a target of pmg the carbon emissions,
creating income for the state and linking the canvarket with the scheme.
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ROZSIRENY ABSTRAKT

Ratifilkace Ramcové umluvy OSN o Zm¢ klimatu (UNFCCC) pednimi
staty séta v roce 1992 byla reakci na trend zvySujici sslpsti emisi oxidu
uhelnatého s néfznivym dopadem na globalni klima [1];[2];[3]. Zaklem
ratifikace UNFCCC bylo to, Zze zavazny parametr &kého protokolu a
implementace protokolu smluvnimi stranami vykazgvatharakteristiku
globalniho klimatického rezimufigemz konference smluvnich stran (COP 15)
v Kodani vroce 2009 nebyla schopna udrzet changkter globalniho
klimatického rezimu a oproti c@kavanim nebylo mozné dosahnout zadné
globalni napravy [4]; [5]; [6]; [7]; [8]; [9]. To Wo bodem zvratu z hlediska
nadsji na pokryti globalniho klimatického rezimu. Zationvystoupeni Kanady a
miceni ze strany Japonska, Ruska a Australie vzhlddeavazkm pro druhé
obdobi Kjotského protokolu daly jasny signal o wyveezimu globalniho
klimatu na konferenci stran amluvy v Doha, Kjotskgotokol byl pro druhé
zavazné obdobi rozéh na ramena Evropské unie, coZ z protokalinilo
regionalrjsi klimatické schéma [10].

Jako dilezity nastroj internalizace negativni externalithlikovych emisi
existuje dnes v celostovém ngfitku sedm fun&nich systém obchodu
s emisemi a zavedeni sedmi dalSich se zvazuje Yiibj klimatického rezimu
smeérem K \&tSi lokalizaci je pilezitosti pro gkteré zem, jako je nap. Turecko,
srovnat krok s ostatnimi z hlediska interniho vy&ro systému obchodovani
S emisemi.

Pti uvazeni vyvoje globalnich klimatickych reZinzkouma tato doktorska
disert&ni prace model systému obchodovani s emisemi precka, ktery by
mohl byt aplikovan na béazi fomyslovych od¥tvi. Zatimco pozice Turecka
v globalnim klimatickém rezimu byla neéméiena a neodpovidala urovni jeho
rozvoje, Turecko nikdy neakceptovalo, aby bylo pmy&no za rozvinutou
zemi, a dosud nedeklarovalo Zadny cil ani z hledidknluvy UNFCCC, ani
z hlediska Kjétského protokolu [12]; [110]. OvSentim, jak se globalni
Klimaticky rezim vyviji smrem k lokalgjSim reakcim, rozvojové a rozvinuté
zent se otéi smerem dovnit k obchodovani s emisemi ve svych vlastnich
ekonomikachCina byla jednou z prvnich rozvojovych zemi, ktegdpssouva
smérem k zavedeni pilotniho systému obchodovani seamjscoz nize byt
povazovano jakoifklad k nasledovani i pro Turecko [13].

Jelikoz je tato doktorska diseftd prace prvni svého druhu z hlediska
nabidky navrhu uspgédani systému obchodovani s emisemi v Turecku pro
obdobi 2016 az 2020, z&taje se na pochopenkgjlepsi cesty pro Tureckaip
zava@ni systéemu obchodovani s emisemi ve vilastni ekoacanpi vyuzivani
této skutenosti. Otazka formulovana v této disefta praci se za#fuje na

15



klimatickou politiku Turecka $ stanovovani ceny emisi a za¢ad systému
obchodovani s emisemi. Proto tato disarigorace analyzuje vyvoj globalniho
klimatického rezimu s#rem k lokalizované reakci a situaci Turecka pomoci
Udaji souvisejicich s klimatem s cilem navrzeni vhodnpgistupu k systému
obchodovani s emisemi pro Turecko Zalédm snizeni emisi.

Za elem analyzovani nastolené otazky a dosazehidtibd disertani prace
je pouzity metodicky fstup gistupem kvantitativnim, ktery je zaloZen na
metodickém nastroji UNFCCC pouzivaném pro defindw@ovnavacich drovni,
a na pistupu Kayovy rovnosti, ktera stanovi formulaci senivzhledem ke
ctyfem ukazatéim, kterymi jsou p&et obyvatel, hruby domaci produkt (HDP)
na hlavu, energeticka narwmost HDP a emisni n&foost vyuzivani energie [14];
[29]. Jelikoz jde o prvni vyzkum problematiky vyeaglobalni zrany klimatu a
systému obchodovani s emisemi v Turecku, &jisSa v disledku toho finosy
predkladané doktorské prace jsou nasledujici:

1. Emisni narénost vyroby energie v Turecku je vysoka ve sroviggimymi
rozvinutymi a rozvojovymi zesmi, a navrhuje se proto jako cil ke snizeni
emisi.

2. Pro kazdy typ fosilniho paliva jsou pomoci metodiolt nastroje UNFCCC
definovana iizna srovnavaci kritéria. Definovana srovnavaci ékiat
odrazeji emisni natoost vyroby energie podle kazdého typu fosilniho
paliva a vyjaduji tedy pfimérnou hodnotu za prvni rok obdobi, ktera se
kazdy rok snizuje lineérni rychlosti 5 procent.

3. Stanoveni srovnavacich kritérii nuti instalaceekpetujici definované
srovnavaci kritérium ke snizeni emisi navrzenimivakiytvaiejicich
narodni uhlikovy trh pod systémem obchodovani semi.

4. Kromé srovnavacich kritérii se po prvnim roce zavadioa&taukniho
obchodovani s emisnimi povolenkamfidglenim emisnich povolenek
zdarma. Cilem zavedeni amktho obchodovani je postupné stanoveni ceny
uhlikovych emisi metodou linearniho zvySovani o 25kazdy rok po
prvnim roce. Tato metoda atrkho obchodovani ukazala, Ze systém
obchodovani s emisemi vyttfapiijem pro stat a umadkbje provoz
narodniho trhu s uhlikovymi emisemi.

Tato doktorska disertai prace otevira novou branu pro diskutovani systém
obchodovani s emisemi v Turecku tim, Zedstavuje emisni n&foost vyroby
energie jako cil snizovani s porovnavanim acairk prodejem povolenek jako
nastrojem k dosazeni tohoto cile. #stkdku toho pedklada tento doktorsky
vyzkum nanst pro dalSi akademické prace v oblasti environmeida
ekonomik prvnim zavedenim prvniho systému obchadiowemisemi pro
Turecko s cilem stanoveni ceny uhlikovych emistyeteni @ijmu pro stat a
svazani trhu s uhlikovymi emisemi s timto systémem.
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INTRODUCTION

Global climate is changing due to human induceckmgieuse gas (GHG)
emissions. With the raise of industrial society, @Gldmissions has increased
rapidly causing greenhouse impact in the atmosptitehas a negative result
on the Earth’s temperature [1]. The sentence bgives a clear picture of the
observation and analysis done by Intergovernmd?aialel on Climate Change
(IPCC), [15]:

"Warming of the climate system is unequivocal, asnow evident from
observations of increases in global average air andan temperatures,
widespread melting of snow and ice and rising dlalbarage sea level".

It was the only in the beginning of 1990s that ks&ding countries of the
world came together to respond the trend of inangasate of emissions [4].
Although the negotiation of climate change starte#l992 in Rio de Janeiro by
foundation of United Nations Framework Convention Glimate Change
(UNFCCC) [3], the result came out as a protocolgassg caps and giving
responsibility of reducing emissions to developedntries [4]. As the last two
decades has witnessed severe political and ecoabuligcussion on climate
change and carbon emission related issues, athptitethrough international
discussion and negotiation has been on how to es@udssions on a global
scale. Kyoto Protocol, derived from UNFCCC, defirtae role of reducing
emission for developed world and the way of redgi@mission [4]. Climate
change negotiations, under Kyoto Protocol, offemesharket-based solution to
stop accumulation of GHG in the atmosphere basedn ufhe idea of
commoditization of emissions and exchange of thes@mmodities under a
regulated market [4].

The aim materialized under Kyoto Protocol was wuce greenhouses gases
concentration in the atmosphere in a cost effeatna@ner. The philosophy of
climate change negotiations relies on creating st 0b emitting of GHG, 1.e.
commoditizing carbon emissions and creating a biedgood [11]. The way of
reducing emission came out as a solid market irb 2sed on exchanging
emission rights by first phase of European UnionidSan Trading Scheme
(EU-ETS). Although carbon markets has reached torsiderable amount of
carbon credits exchanged by market mechanismseofittst period of Kyoto
Protocol, having the aim of promoting reductionsgofenhouse gas emissions
in a ‘cost-effective and economically efficient man’, global carbon market
has always been under serious consideration regpldirden sharing between
developed and developing world [16]; [17].
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The foundation of UNFCCC and binding feature of &Ky@rotocol showed a
characteristic of global climate regime [5]. Moreoyv Fischer [6] claims that it
Is implementation and enforcement of domestic I#ved success or failure of
the regime be judged. Although, Kyoto Protocoligned in 1997, it was only
possible to be operative after signature of Ruggiech made the emission of
the parties of the Protocol more than half of tlelavtotal (Cirman, 2009). By
the end of first commitment period of Kyoto Prothdbe number of the Annex
| parties reached 192 which made the UNFCCC pramegd<yoto Protocol one
of the largest international treaty. Additionalityyvas participation of extensive
number of scientific institutions and NGO in to thecess of climate change
negotiations that strengthened the process ofiiene [6]; [8].

At the conference of the parties (COP15) in Copgahawhere all parties
were hoping for a global agreement on emissionatenlu targets under a global
climate regime, the conference could not realiggobal deal [9]. What was the
reason behind the failure of Copenhagen to reaglolaal climate deal? This
was the turning point of the hopes to look somewladse for the solution and
new approaches. While global climate negotiatiomsich had started in Rio
1992 and continued with different stops such ast&yand Bali, failed to
provide a global climate regime. The result havenb®wards more local policy
approaches aiming to commoditize carbon emissiohiternalize the external
effect of carbon emission [9].

Although Figueres and Ivanova [18] claim that “Clite change is one of the
first truly global environmental challenges” basesh the publicity of
atmosphere as a good, the result of all years raigois between national
governments failed to provide a global solutiowill not define Kyoto process
as a failure as many do but as a “shift/evolutifsoin global context to national
level. National economical demands especially frdeweloping countries are
not identical to the demands from developed wond fxom island states. The
differentiated standpoints was also a turning péntglobal carbon market to
become localized and regionalized. Today, on waddwhere eight functioning
emission trading schemes, two decided to be implézdein some years and
five is under consideration to be implemented [IHU ETS is one of the
successful of these local and regional policy apghmes by taking the lead with
its structure and the target [19]. However, EU E$Slso evolving from a
global form to more regionalized one which is arteureaction to the failure of
the global climate regime [20].

Under such kind of developments and weaknessefobélgclimate regime,
the Conference of Parties of UNFCCC gathered inaDnt2012 for 18 time to
discuss for the future of Kyoto Protocol to limlbgal warming with 2 Celsius;
however, it was clear from conference of partieCopenhagen in 2009 that
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there would not be an international agreement fee@nd commitment period
under Kyoto Protocol [9]. By withdrawal of Canadarh Kyoto Protocol in
2012 and Japan’s, Russia’s and Australia’s silamceommitment for second
period of the protocol gave a clear signal of falin global climate regime at
Conference of the Parties in Doha [10]. The denisio Durban COP 17 was
works on climate regime should continue under DarB&atform for Enhanced
Action of UNFCCC for a global treaty where, regasii of developed and
developing world, all countries take serious acion2015 that will be applied
after 2020 [21]. The development on global clime¢gime has evolved as
wished by Turkey where division between developed developing countries
will almost disappear by 2015. But a new developnveas that all countries
expected to have contribution to emission reductiommitments regardless of
development stage of the country as agreed in Du@sP 17 [21].

The position of Turkey under global climate regilrees been under special
circumstances and problematic, that is why the sgwation of global climate
regime which defines new roles under “common butfedentiated
responsibilities” is more appropriate for Turkeytake a better position [22].
Turkey was considered as a developed country UdNECCC regime listed in
both Annex | and Annex Il [3]. The attempts of Teykto be deleted from
Annex Il country list, which had emission reducti@amgets, resulted in success
for Turkey in the Marrakesh, and Turkey was putairplace different than
countries listed in Annex | [23]. Even though beaagna party of UNFCCC in
2004 and Kyoto Protocol in 2009, Turkey never ate@o be considered as
developed country and still listed in Annex | o€tNFCCC [3]; [110]. Thus,
Turkey has not declared any target both under UNEFG@Dd under Kyoto
Protocol yet. The argumentation of Turkey is basedemission per capita
which has been lower rate comparing the mean of @BEGd world [24].
Consequently, Turkey has believed to be a deveppgmountry in sense of
emission characteristics. The discussion standt mdifurkey is acceptable to
some extent, however, the rest of world, as theyegpect Turkey to take some
steps in regards of climate change more than besiae usual. While global
climate regime is evolving towards more local attio developing and
developed countries turns inside to commoditizession within the economy.
China has been one of the first developing couwttieat moved towards
implementing pilot emission trading scheme whicin dze considered for
Turkey as a sample to follow [13].

This PhD work is the first of its kind in offerirg proposal for design to set
up emission trading scheme in Turkey for a perrodnf2016 to 2020. The aim
of the thesis is to provide policy makers a sangalse of establishment and
implementation of emission trading scheme by intomdg cap setting through
emission intensity of energy use, benchmarking atatation of allowances.

19



The question formulized in this dissertation focusa the climate policy of
Turkey to price the carbon emissions and establskmission trading scheme.
What is the best way for Turkey to introduce anssion trading scheme in its
own economy and benefit from thatRe question is responded by defining the
situation of Turkey by means of climate-relatedadahowing that emission
intensity could be one of the best point that Tyrkan focus on to reduce
emissions. The approach is based on Kaya Idertdy $et a formulation of
emission related to four indicators such as pomuratgross domestic product
(GDP) per capita, energy intensity of GDP, and smorsintensity of energy use
[14]. Although some developed and developing coesthave already declared
emission targets in relation to emission intensityGDP, it is argued that a
reduction in emission intensity of energy use isrenappropriate for Turkey
[25]; [26].

The first chapter of the thesis outlines the framdwof the main problem that
the thesis handle to provide solution. While thistfiwo sub-chapters provide an
analysis for the driving forces behind the “shiftdm global climate regime to
more localized ones. The main problem that PhD vockises on described in
the third sub-chapter of the first chapter as Turkees not have a climate
change policy under evolution of climate regimek [37]; [28]. Based on this
finding, the thesis approach to handle this proldgmroviding a design of pilot
emission trading scheme for Turkey.

The second and third chapter of the thesis focoseformulization of the
guestion and hypotheses that PhD work analyzespaovde solutions. The
main research question of this doctoral thesiwhsat is the best approach for
Turkey to introduce an emission trading scheme an dconomy and benefit
from it? The question of the thesis based on the problenmeatkfin the first
chapter.While the objectives of the thesis are also desdribnder the second
chapter, the third chapter go in details of thecpssing method to handle the
problem and reach the objective of the thesis. Athodology used to process
the problem and provide solution is composed ofnttaive method, the
methodology of UNFCCC and Kaya Identity is usedat@lyze the data and
define the benchmark for different fuel type of tbssil fuel energy production.

The fourth chapter of the thesis is based on tlperances of developed and
developing countries in applying emission tradicgesne. As the EU ETS is
one of the first emission trading scheme in thelavand operated under Kyoto
Protocol, the lessons that can be learned from Hlow presented in the first
sub-chapter of fourth chapter. Then, China, asgoeire of the first developing
countries having an attempt to establish pilot smrs trading scheme (ETS),
the second part of chapter fourth of the thesi$ f@dus on the experiences of
China in regards of different benchmarking and eapseparing with other parts
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of the world. The question raised here is that fiomkey can benefit from other
ETS being established. In this sense, the intetaryet of China has been an
inspiration while analyzing emission intensity t@irgf energy use for possible
pilot scheme in Turkey.

While the sixth chapter presents results of theighi®r academic and practice
by defining the benchmark to cap the emission ffossil fuel based energy
sector and allocation of allowances to limit theeleof emissions, chapter five
focuses on the framework and policy approaches whiits best for Turkey.
Thus, a cap for emission reduction in the energyosas defined from “bottom-
top “ approach. For design of possible pilot scheam&urkey, fossil fuel based
energy generation is chosen due to having bestaélaidata and being less
open to international competition. While definitiohthe policy approaches for
emission reduction possibility in Turkey relies dfaya Identity, the
methodological tool of UNFCC is followed to defitlee benchmark in fossil
fuel energy sector [29]. As the benchmark proviaesethod to reduce emission
by introducing allocation of allowances, secondt mdirthe chapter focuses on
the method of application of benchmark for allomatiof allowances and
emission reduction which can be linked with voluptearbon market.

The last chapter of the dissertation provides atsalysis on the steps that
have been taken so far by state of Turkey in sehsestitutional framework
needed for operation of emission trading schemepaovide an analysis on the
ground of the question whether Turkey is readytther ETS. The contributions
of the dissertation to science, education and jpeetre presented also in this
chapter.

The PhD research, all in all, tries to open a f@atéurther academic works by
introducing emission trading scheme as a resukhat from global climate
regimes. The special work is done on policy stahdlarkey in regards of
climate regimes. In that regards, the thesis atdhianfirst of its kind in
proposing a pilot design of emission trading sché&nd&urkey.
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CHAPTER 1. GLOBAL CLIMATE REGIMES

CO, emissions concentration in the atmosphere beiagnar 280 particular
per million (ppm) in pre-industrial revolution hasen from 310 (ppm) in 1960s
to 390 ppm by 2010 according to the observationedah Mauna Loa
Observatory where is the plots of the longest omatiis record of atmospheric
carbon dioxide [1]; [30]. The trend of rising em@s concentration in the
atmosphere is seen kgure 1clearly, which is caused by human domination of
the ecosystem through industrial revolution basedxtensive usage of fossil
fuels [31]. Vitousek [31] calculated concentratimhemission by 30 percent in
1997 since the beginning of industrial revolutiblwever, today the increase
shows 40 percent since the beginning of industeablution, which is an
evidence for the increase in the rate of conceatratf carbon dioxide in the
atmosphere.
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Figure 1. Monthly carbon dioxide concentration, MenLoa Record [32]

According to OECD environmental outlook 2050, with@any change of the
way of economic development happens, the worldnisagoath for a rise in
global temperature of up to 6°C, with catastroglinsequences for our climate
[32]. To avoid the most severe weather and sed-lage and limit the
temperature increase to 2°C approximately, the nip@ase-gas concentration
needs to be stabilized at around 450 ppm,-€quivalent, which is hard to
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achieve [33]. In the OECD’s 450 Scenario, globargg-related C@emissions
need to peak just before 2020 at 30.9 gigatonné&sait@l decline thereafter to
39 Gt by 2050 (OECD, 2008). The 450 ppm targeddsievable — but very
challenging. It has to take into account differantl various combinations of
approaches such as cap-and-trade systems, seatpe@ments and national
measures, with countries subject to common buefftiated responsibilities.

GHGs have roughly doubled since the early 1970d,véith current policies
of development paths, they are subject to rise @0é6 during 2010-2050 [35];
[34]. Historically, GHG emissions were predomingnftom the developed
countries of the OECD; therefore, the rise in GH@haentration from the
industrial revolution to this day is largely accteoh by economic activity in
these countries. However, today, the picture is\gimay as it can be easily seen
from Figure 2, the share of developing countries is rising rgpidVithout new
policies and shift to low carbon economic developtna catastrophic end will
possibly welcome our children at the end of thetuogn
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Figure 2: Share of GHG emissions by OECD, Develpg@iountries and
The World [35]

Intergovernmental Panel on Climate Change, whickives contributions of
several thousands of scientists, released a Sumfaaryolicy Makers of its
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fourth Assessment Report concerning the Scienc@iofate Change [15]. The
report concluded that: "Global GHG emissions duéhiwman activities have
grown since pre-industrial times, with an increase’0% between 1970 and
2004 [...]JGlobal atmospheric concentrations of,C@ethane (Ck) and nitrous
oxide (NO) have increased markedly as a result of humaniteesg since 1750
and now far exceed pre-industrial values determiinech ice cores spanning
many thousands of years|...] Most of the observedease in global average
temperatures since the mid-20th century is verglyikdue to the observed
increase in anthropogenic GHG concentrations. likedy that there has been
significant anthropogenic warming over the pastyB@rs averaged over each
continent". The reports prepared by IPCC have pdiout human responsibility
In such a threat. Emissions of greenhouse gaseseme as cost-free and
unrestricted while nobody owns the atmosphere. HWeweexternal cost of
economics has been creating huge burden over hbmag and the economies,
which has to be shared by everybody.

The increasing trend of global carbon dioxide emirssvhich is scientifically
evident gives a clear signal for politicians to sxtreduce the rate increase of
emission. However, even though the discussion oisston control started in
early 1990s, today we still do not have a globahpehensive agreement to
reduce or stabilize the carbon emission in the spere. It is partly because of
the atmosphere being global public good withoutaba climate governance.
The first sub-chapter of this chapter focuses an fthlure of global climate
governance from global carbon market perspectivee hagnitude of carbon
market, the coverage of emission reduction targetsprice development in the
market are signaling for a failure and cause desered confidence in global
carbon market to tackle with the issue of climabarge. The second sub-
chapter goes beyond the market and focuses onicpbliéconomy of the
countries not to bind themselves under a globatyreo reduce emissions.
Development level of the countries is one of basrilor ambitious targets
regarding climate change commitments. The last chapter provides an
analysis for climate policies in Turkey under glbblamate regime which is the
forming part of question of the thesis. Under fotiora and evolution of global
climate regimes, what was status of Turkey and bamwbe it be improved? The
problem of climate policy in Turkey will provideraad map for main question
of this PhD work.

1.1 Why not a Global Carbon Market: What was Missig?

United Nations Framework Convention on Climate gais formed in June
1992, in Rio de Janeiro as a reaction to increasimgcentration of carbon
dioxide emissions in the atmosphere [3]. UNFCCQuisher strengthened by
legally binding Kyoto Protocol in 1997 which assegihemission reduction cap
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to developed countries [4]. Carbon dioxide emissicas externality of
economies reached a level that necessitated gtehation to global problem.
This sub-chapter provides a view over global clamattion under UNFCCC
and Kyoto Protocol that formed legal pillars of lggd climate regime. The
analyses in the sub-chapter will be through the mtade and price
development of carbon market.

In a perfect competitive market, the demand pndby freflects the value of
the goods produced, and the supply price fullyetfl the value of goods not
produced. At the equilibrium, which the demand @ri€ equal to supply price,
reflects the market price where the efficiency chiaved. For an analytical
understanding, when markets are working well theep(P) of any good or
service will equal both the marginal cost (MC) d&he marginal benefit (MB) or
marginal social benefit of that product [36].

Equation 1
P=MC=MB

However, the cost of using public goods may nowe# reflected on who is
using it. While climate (atmosphere) is public gptte cost of emitting GHG
cannot be well reflected on the emitter, becausthisfreason climate change
turns to be an economic externality for whole siycidPublic goods are
commodities that are used by public, and the cbekiending the service to an
additional individual is zero [37]. In common withany other environmental
problems, human-induced climate change is at itsstnimasic level an
externality. Those who produce greenhouse-gas mmsssre bringing about
climate change, thereby imposing costs on the wamidi on future generations,
but they do not face directly, neither via markets in other ways, the full
consequences of the costs of their actions. That &y, the features of non-
rivalry and non-excludability apply to climate peotion under the global
climate regime [38]. This is the reason why climasues should be treated
globally or if possible, even under a global climetgime.

According to Stern [37], many economic activitiagalve in the emission of
greenhouse gases, but they do not face the co#t. fdlh costs of GHG
emissions, in terms of climate change, are not idiately borne by the emitter,
so they face little or no economic incentive tou®e emissions. Similarly,
emitters do not have to compensate those who losebecause of climate
change. In this sense, human induced climate change externality, one that
Is not ‘corrected’ through any institution or mat;kenless policy intervenes.
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When a negative externality exists in an unregdlaarket, producers don't
take responsibility for external costs that exi$tickh are passed on to society.
Thus producers have lower marginal costs than wWeyd otherwise have and
the supply curve is effectively shifted down (te thght) of the supply curve
that society faces. Because the supply curve reased more of the product is
bought than the efficient amount which is, too mothhe product is produced
and sold. Since marginal benefit is not equal togmnal cost, a deadweight
welfare loss results. In a situation where negatxternal effects exist the
market allocation of resources will not be effidien

One of the most common examples of negative eXigesas the emissions
of particular substances as a result of the in@ligiroduction processes across
companies which pollute the air or cause otherrenwmental problems thus
precipitating costs that need to be covered byrgteeple. The problem of
global warming and climate change as a result @fistrialization is one most
challenging issues that earth faces. Negative matiey of market namely
carbon emission has increased volume of carbonfisgmtly which in turn
causes changes of climate. Moreover, the compam@sndustries are not held
accountable for the cost of climate change. Thevididal state is unable to
totally eradicate pollution and its main objectigereduced to directing the
market towards seeking of a solution for the leafepollution that is effective
from a public perspective by application of thepegive tools [39].

UNFCCC was first crucial step towards forming iolzal climate in order to
protect the climate system against the effects@dmhouse gases [3]. Currently,
the numbers of United Nations Framework Conventoon Climate Change
ratifies has increased to 194 Parties (193 States la regional economic
integration organization) [40].

The Kyoto Protocol was the legal form behind thehdecture of global
carbon market to the issue of global climate issch assigned developed
countries with a cap of emissions and providedniom mechanism called as
Clean Development Mechanism (CDM) for a tool todiarthe cap in a more
cost effective manner [5] ; [4]. The perceptiondsveloped and developing
countries derives from United Nations Framework ¥&mtion on Climate
Change (UNFCCC) which divides countries under Anhég those that are
developed and responsible for emissions and noreArnto those that are
developing and need of financial and capacity lngdor reducing emission
reductions [3]. The countries listed in Annex Itbé convention committed to
limit their greenhouse gases emissions to baseofek90 level on a voluntary
basis [3]. Being based on voluntary participatiord &ommitment to reduce
emissions, the specific economic and political sanoof such commitments of
the Convention remained invalid.
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To avoid the effects of GHG on climate much striciggreement between
countries regarding liabilities to the conventioasamneeded. In this sense, the
efforts towards binding commitments were realizadar the Kyoto Protocol in
December 1997 [4]. According to the protocol, thendx | countries defined in
the Convention agreed to reduce their gaseous iemssby 5.2% relative to
1990 levels over the period 2008—-2012 [4]. Aftengeatified by the Russian
Parliament on 16 February 2005, the Kyoto Protoeohcted as the first
agreement bringing limitations to emissions anduigg a timetable for
realization of the reductions. Before the end o$tficommitment period of
Kyoto Protocol, the number of parties to the protaeached to 192 and the
total percentage of emissions of Annex | partiesewmore than half of total
global emissions [7].

The main issue under the Kyoto Protocol, contaimedrticle 3, demands
countries listed in Annex | to ensure that its teissions from GHG sources
over the commitment period do not exceed its alldedevel of emissions [4].
The allowable level of emissions under the protosolcalled the party’s
assigned amount and each party has emission redutdirget listed under
Annex B of the protocol, which is set relativelyite emission of GHGs amount
in the base year [4]. The emission target in AnBegf the protocol and the
party’s emissions of GHGs in the base year detearsithe party’s initial
assigned amount unit (AAUs) for the Kyoto Protosolfive-year first
commitment period(2008 — 2012) [41]. Each AAU regarets an allowance to
emit one metric tonne of carbon dioxide equivalgr€0O,eq) to the parties of
the protocol. Thus, emitting rights were creatediarnKyoto Protocol which
could be traded between parties under emissiomgadechanism. Under the
first period of Kyoto Protocol, the countries tiad to reduce emission and the
targets and calculated assigned amount units aes dielow. The first column
in the Table 1 shows the targets of the partiessumthnex B of the Kyoto
Protocol while second column is for assigned amairdllowances based on
the emission of target and emission data of 199@ciwis calculated and
assigned by UNFCCC. The total emission allowanaested around for 60
billion AAUs for the first commitment period. Thaitd and fourth column is
calculated by Point Carbon based on the historledh which is publically
available and forecasted data. According to PoiatbGn, surplus amount of
allowance would be around 13,127 million AAUs extihg Canada [10].

Table 1: Target, AAUs, Surplus of Annex | PartieKyoto Protocol
[41];[10]

Quantified .

Country/ emission Irg;'iﬂﬁ@gf Surplus Shortfalls
region limitation . AAUs AAUs
Parties

(percentage
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of base
year)
USA* -7
Canada** -6 2.791.792.771 -502.500.040
Austria -13 343.866.009 5.500.000
Belgium -7.5 673.995.528 48.000.000
Denmark -21 276.838.955 12.100.000
Finland 0 355.017.545 20.500.000
France 0 2.819.626.640 263.100.000
Germany -21 4.868.096.694 489.000.00D
Greece 25 668.669.806 85.400.00(0
Iceland 10 18.523.847 -3.000.000
Ireland 13 314.184.272 22.600.000
Italy -6.5 2.416.277.898 16.600.000
Luxembourg -28 47.402.996 10.500.000
Netherlands -6 1.001.262.141 40.200.000
Norway 1 250.576.797 20.100.000
Portugal 27 381.937.527 61.800.000
Spain 15 1.666.195.929 74.200.000
Sweden 4 375.188.561 85.200.000
Switzerland -8 242.838.402 -8.500.000
United Kingdom -12.5 3.412.080.630 513.700.00C
Australia 8 2.957.579.143 66.400.000
Japan -6 5.928.257.666 429.800.000
New Zealand 0 309.564.733 28.100.00(
Bulgaria -8 610.045.827 317.800.00¢
Croatia*** -5 5.200.000
Czech Republic -8 893.541.801 132.100.000
Estonia -8 196.062.637 39.900.000
Hungary -8 542.366.600 204.500.00(
Latvia -8 119.182.130 48.500.000
Lithuania -8 227.306.177 102.100.00(
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Poland -6 2.648.181.038 751.500.000
Romania -8 1.279.835.099 669.000.000
Russian
Federation 0 16.617.095.319 5.873.100.0P0
Slovakia -8 331.433.516 105.600.00(
Slovenia -8 93.628.593 3.600.000
Ukraine 0 4.604.184.663 2.593.500.000
Lichtenstein -8 1.055.623 100.000
Monaco -8 495.221 0
Total
Excluding USA
Excluding
Canada for
Shortfalls. 60.291.188.734 13.139.300.000 -11.500.0¢0
* USA refrained to ratify Kyoto Protocol
** Canada withdrew from Kyoto Protocol before thedeof first commitment
period [10].
*** AAUs for Croatia defined on Accession to the H4R]

Table lgives a clear message why the global carbon marilset weak not to
sustain carbon prices just even for a period. \WWathard to the emissions of the
reference year of 1990, many countries on thdnase surplus of AAUs without
even counting other emission credits from Certifigdission Reductions (CER)
of Clean Development Mechanism (CDM), and Emisskeduction Units
(ERUs) of Joint Implementations. Parallel to AAUscps, the surplus of
allowances and credits caused prices in globalocannarket to fall down
almost to zero by January 2013 [43]. From anothewythe demand created
against supply of allowances and emission reduaredits was so low that the
supply has been over flooding the market. Thisdrehprices and surplus of
credits underlines the weakness of emission realudiargets by developed
countries.

The first AAUs transactioned were in 2008 througbenm investment scheme
by selling government and the volume of the yeas l@av as above 20 million
AAUs. The following year saw a more transaction #mel volume reached 140
million AAUs [44]. 2009 was the peak year for thelume exchanged,
following years showed a declining trend in thengactions.
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Figure 3. AAUs Transactioned Volume [44]

Figure 3 represents total volume of AAUs exchanged as 3ilHol AAUs
until September 2012 [44].As the volume exchanges, prices also show a
characteristic of declining starting from the vérgt year.Figure 4demonstrates
the declining rate of prices over the years. Palr#dl the over flooding of supply
side, the reaction of the market has been cragifitige prices to zero.

25

- AAU Lowest Prices (EUR)
20 - AAU Highest prices (EUR)

CER Prices (EUR)
- \
¥ \
\

2008 2009 2010 2011 2012 Jan 2013

Figure 4:Prices of AAUs and CERs in EUR. [44]; [43]

The legitimacy question of Kyoto Protocol is raisexthe prices go down to
zero and surplus allowance floods the market. lasphll of Kyoto Protocol,
there would not be any price for CDMs as well. 8irtbere is surplus of
allowance today and the banking of these surpladiesved for the second
commitment period, it is estimated by Point Carlblogit there will already be
surplus of allowances for second commitment peagdinst the pledges taken
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by parties of second commitment period [10]. Inhscase of low demand where
the curve meet supply at zero, can we talk abaltaglcarbon market?

There are many reasons for surplus of AAUs, CERYJ&£and EUAs which
could be counted as, firstly, the demand or cap seasso low that the supply
has been more than needed. The cap or target iaxABof the Kyoto Protocol,
which was not ambitious enough, set based on th&sam of the reference year
of 1990 ignoring the mistakes in emission data.o8dly, the data for
economies under transition was from the time ofi&ofloc and with the
collapse of the Soviet Union; these countries ligednomic downwards which
caused their emission to decline strongly. Apastfrsurplus of AAUs, credit
from land-use activities, CER, ERUs could incre&sal amount of surplus
even more [45]. In any case the first commitmenKgbto Protocol ends with
surplus of emission allowances that can even fltw second commitment
period. Considering not only the withdrawal of Caadgrom Kyoto Protocol
despite having a high volume of demand but alsaillingness of Japan, Russia,
Australia and New Zealand to participate in theogséccommitment period
increase the estimation of surplus volume for theoed period. According to
the calculation by Point Carbon, the surplus ofoesdccommitment period of
Kyoto Protocol could be around 4,1 billion AAUs @ase of Australia’s and
New Zealand’s absence in second commitment pesad &able 2[10]. Once
the surplus from first commitment period is addée, total surplus reaches 16.2
billion AAUs which mean that without any effort tiparties of the protocol can
reach the target easily.

Table 2: Second Commitment Period of Kyoto, Nepl8sr(Billion AAUS)
[10]

Kyoto Credit Net
Target | Emissions| ShortFall| Usage | Surplus
EU Members 37,2 37,3 0,1 2,5 2,4
Australia 3,8 4.8 1 0,6 -0,5
New Zealang 0,4 0,6 0,2 0,1 -0,1
Other 6,5 4,6 -1,8 0 1,8
Total 47,8 47,3 -0,5 3,1 3,6

The underlying reason for surplus of emission adloees is political more
than being efficiency of the global carbon marketreéact. It can be clearly
witnessed that global carbon market is the victirpalitical stand points of the
countries in regard of conservation of the natueemission reduction. The
problem of free raiders who benefit from the atni@sp costless against the
ones paying by curbing their emissions could nosdleed by targets of Kyoto
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Protocol because the protocol could not bind winaligons of the earth under a
global climate regime. Thus, we can talk of anmfieto set global climate
regime, but this regime could be established attiamg. The reason behind such
a decline and failure was neither crashed pricasover allocated emission
allowances. It is selfish political economy of @@untries aiming to growth on
ruins of ecosystem and unsustainable fossil fusetbaesources. While there
were low emission reduction caps for developed tt@shand high amount of
AAUs assigned for parties to emit, the failure ¢ tglobal carbon market is
inevitable. Thus, unwillingness of the partieseduce emissions dominates the
market and causes it to fail.

While this sub-chapter of the thesis provides #upecof the failure of carbon
market through demonstrating surplus of allowanu® @ashed prices based on
lower level of emission reduction caps, the reasiotine failure lies in political
unwillingness of the countries to commit ambitiemission reduction targets.
Main forces behind unwillingness of developed caestto commit targets is
based on the nature of atmosphere to be not otdiicpgood butglobal public
good The countries having liabilities to reduce enussihesitate to have
ambitious target while the remaining countries @ Imave commitments and
continue to pollute. Thus, not having a common siois reduction regime for
all over the world brings the failure itself.

The next sub-chapter of the PhD work will provideckser look for
unwillingness of the countries to commit themseligeseduce emission. While
this unwillingness was main reason of the carborketdo fail, the analysis will
be based on the political economy of the countra@go have ambitious targets.

1.2 From Rio to Durban: Global Talks of Climate Change

The number of parties and the binding articles afakes the Kyoto Protocol
one of the more comprehensive international agraesm&hich was leading to
Global Climate Regime if there would not have baefailure which started in
Copenhagen 2009 and continued afterwards till ROEP. The parties of the
Kyoto protocol could not succeed to bind themseluader an agreement for the
second commitment period with an aim to reduce gla@mission trend that
keeps the global temperature undé€ 2arget. This subsection of the thesis
analyzes the issue of sovereign states refraimorg Eommitting themselves for
emission reduction targets from a view of ethiggbraach, selfish economical
thinking and finally lack of confidence in globdinsate regime.

Regarding the sectors and capacity to reduce, tbblgm committing to
reduce emission is economical as much as ethidak Gase could be well
illustrated by a sample of clean lake polluted laste water of factories. Think
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that all villagers are working in the factories risaand they benefit from clean
lake as drinking water. If they do not make fa@srto stop polluting the lake,
they will end up with no clean drinking water anyn. If they make the
factories stop, then they will lose their jobsthis case, villagers have to either
find other jobs to earn their livings or compelttaes not pollute the lake. It is
surely beyond doubt that the case of atmosphereiamgksion is not as simple as
in this case, on the contrary, there are varietplayers with different level of
responsibilities and level of negative impact. léiggs and Ivanova [18] define
the situation in their article named as “Climatea@fje: National Interest or a
Global Regime: “The fact that the answers vary ¢alke into a perplexing
ethical arena where many of the countries mostttkare least able to act, and
many of those most able to act are least willinge Wl emerge from this
guandary to the degree that countries are abldifb feoom narrowly defined
national interests to an internalized notion obglonterdependence.”

World Annex | Main non-Annex |

Emissions: 29,978 Mt Emissions: 15,025 Mt Emissions: 9,008 Mt
Share: 53.7% Share: 32.20%

Growth 90-05: +15% Growth 90-05:-19% Growth 90-05:102%:

p.c.emissions: 4 t p.c.emissions: 12t p.c.emissions:3 t
p.c. GDP: 8,100 p.c. GDP: 25,000 p.c. GDP: 5,700

o=
-

Figure 5:Map of the world with emission and developmentatisps. [46]

Annex | countries of UNFCCC emit 53.7% of total Vdoemission, while
non-Annex | countries emit 46.3% [46]. But nonetloém feel responsible for
polluting the earth. Defining the responsibilities development level cannot
solve the problem of commitment since there wilihteny cases where Annex |
countries escape from their responsibilities as already done in the case of
surplus allowance and low caps. Instead of the m&fgure 5 Figueres and
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Ivanova [18] state the responsibilities from a eliéint point of view such as the
responsibilities are embedded not only in North &lsb in South under two
major trends that increase emission and reducsittks for carbon dioxide as
population growth and increase of consumption. Feuth a view point, the
responsibility changes for everybody. That is wimgtead of a top-down
approach which has already been tried to creatl@algclimate regime and
failed, there is a need for a local reaction whiglorganized at local level,
carried to national governments and then to glebale. Agreeing with Figueres
and lvanova [18] who concentrate on ethical partredponsibilities to stop
emitting and commit to reduce emission, | would 8&t economic stand point
Is the main reason of non-binding actions of thigona. Just consider a case of
a product, for example cement, which is open termdtional competition. If
country A has carbon tax on emission from cemeatyction and country B
does not have that tax, cement from country B codaichinate the market with
lower prices, assuming that the quality and thet ¢os both countries are
identical. In this circumstance, any action agaarsitting carbon dioxide will
have negative reaction from the sector backed gyraentation of international
trade and budget deficit. Any government which wlomicrease budget deficit
may lose the election next time evidently. Thudiomal and sectoral actions to
reduce emission would have macro economical imjpdicavhere there could be
negative outcome for policy makers.

Assuming that states can behave ethically and eximadly free, in order to
make binding international commitments, they alsechto have confidence and
trust in a regime as claimed by Bodansky and Dairig7]. Generally speaking,
trust emerges over time and over experiences. Wieelook back to the global
reputation in global carbon market as it is disedss pervious sub-chapter,
there are surpluses of allowances, very low leVvgrimges, withdrawal of states
and non-committing of big emitters, how confidet@ebuilt over such system
IS questionable.

Under the existing problem of ethics, political eomics and regime
reputation, Copenhagen conference was organiz2ddf. The conference was
the largest summit in the history of internatiomallations. One hundred and
nineteen kings, presidents, and prime ministetheénsame building constituted
the highest concentration of robust decision-malgoger the world had seen
[9]. Their presence on a highly visible politicakaa raised high hopes for a
successful outcome and Copenhagen named as “HapenihaHowever, as
stated above, existing problems of economics, ®tard reputation of climate
regime were already powerful stresses on UN naneeoh t‘differentiated
responsibilities” of the states which caused Copgeh to create a powerless
paper instead of a binding agreement.
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The failure of Copenhagen had impact on followirgnférences as Cancun
and Durban. Under very low expectations, confereatdlarties (COP17)
gathered for the I7time in order to continue with climate change riegions
in Durban in 2011. The outcomes of Durban addresdechents of the Bali
Action Plan in 2007, operationalized the Institngoestablished in Cancun in
2010, and created d°Zommitment period under the Kyoto Protocol. Howeve
the Kyoto Protocol is not the main mitigation instrent any more as it covers
roughly 15% of global emissions [48].

The most important result of Durban negotiation iasban Platform for
Enhanced Action (ADP) which defined the next stépsthe UNFCCC for a
global treaty [49]. ADP started a new negotiatimggess apart from Kyoto
Protocol to develop another legal instrument inicigdall countries by 2015.
The decision both recognizes a significant gap eetwcurrent mitigation
efforts and the 2 or 1.5 degrees target, and lasalwork plan to close this gap
[49]. Under Durban Platform, all countries agreedubject themselves to some
kind of international arrangement with legal formed to assess their current
mitigation efforts within the new process.

Another important outcome of Durban negotiation wWees decision to create
new arrangements for international transparencymitigation efforts and
monitoring, reporting and verification (MRV) of tlamission [50]. Developed
and developing countries will submit biennial reépan their emissions starting
in 2014 based on new guidelines adopted in thesiec{50]. This was one of
the important steps especially for developing coestto calculate and control
their emissions. All the attempts by Durban aim $arvival of global climate
regime, and detailed steps are defined well fa soirvival. However, as it has
been experienced in the past, by the deadline ob&ufor next deal in2015,
sovereign countries may refrain from committingniselves under new deal. It
IS not certain that we will see a global regime2f\l 5; instead it is clearer that
there is a shift towards more localized reactiondiamate change. While the
climate change negotiations is departing from abaloclimate regime, the
regimes continue on a more localized based intextinthrough regions and
nations, the idea of global climate regime stiliviees through.

This sub-chapter provided an analysis based ore thetermination of the
behavior of state not to commit themselves to redemissions. The political
economy of the countries are the most importargrdehing factor blocking for
commitment of emission reduction target. Unequavettgoment level and
priorities of countries for development is main tieason for developing and
developed countries not to bind themselves witlbiaous targets to reduce
emissions. While there is no global governanceotod sovereign countries to
commit, global climate regime eventually facesuial The second determining

35



factor of failure of global climate regime was th&d reputation of the carbon
market with high surpluses and low level of pric@sere the failure caused
again by low level of emission reduction caps. Thhe trust on carbon market
which is highly regulated by the states is dimietsharply. The third factor

defined in this sub-chapter is ethical behaviothef countries where responsible
countries stand back to commit themselves to re@émasssion. As there is no

global governance to check ethical behaviors of ¢ate in regards of

emissions, free riders are unavoidable which cthessystem to fail.

Consequently, global climate regime, after a swsfoésstart of first
commitment period of Kyoto Protocol, seems to c@neend by lack of strong
global governance structure behind. The next saptehn of the thesis will focus
on the policy approaches of Turkey under currentetipments of global
climate regime. The problem that thesis handle$ val defined there where
solution will be detailed in following chapters.

1.3. The Position of Turkey Under Global Climate Rgimes

Turkey is the only country that has been includedmnex | of the UNFCCC
and member state of Kyoto Protocol with no emisgieduction target. The
special circumstances defined for Turkey raises ymguoestion regarding
position of the country in relation to climate chgan Under negotiation of
climate change, what is position of Turkey and wiiatlld be the best for her?
This sub-chapter of the thesis will analyze thegmd of the country with an
aim to understand stand point of Turkey relatechwitmate change regimes.
For this reason, her position through climate cleamggotiation will be
discussed and emission characterise of her wilameyzed through the sub-
chapter. The target is to define the frameworkhef policy problem of Turkey
in a evolution of climate change regimes.

Turkey was originally included in Annex | and Anndxto the Convention
signed in 1992 [3]. The parties in Annex | inclugesmber of OECD and EC as
well as economies in transition (EIT). At the tintlee Convention was adopted
EIT having some specific alleviations regarding odtments under the
Convention, while Annex Il lists member of OECD &8@ with additional and
stricter obligations. Although included in Annex and Annex Il of the
Convention, which meant that Turkey had to reduoesson, she had always
stressed that she was not a developed country Iphasizing its stage of
economic development.

At UN 7" Conference of The Parties in Marrakech in 200h wie decision
“deleting the name of Turkey from Annex Il and rgozing that Turkey is in a
situation different from that of other parties mdéd in Annex I’ 26/CP.7 was
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formalized [23]. Under these new circumstanceskdyrbecame party to the
Convention in 2004 as Annex | country without amyigsion target [27]. The
main feature of Kyoto Protocol is setting bindingigsion reduction targets for
Annex | countries which are listed in Annex B t@ tArotocol [4]. At the time
the Kyoto Protocol was negotiated, Turkey was npagdy to the Convention;
therefore Turkey does not have any binding emistaoget under Annex B of
Kyoto Protocol [4].

Through the years of negotiations, Turkey developestirategy of refraining
to express any emission target and to guarantdespeial circumstance of
Turkey was incorporated in the final documents NRCCC. What is clear
regarding position of Turkey in regards of climeg¢gime is that her willingness
to stay away from any pledges, that is why Turledyained for a long time not
to sign Kyoto Protocol [28]; [110]. It was only i@openhagen that Turkey
offered a decrease in comparison to the businesstad emission path in 2020
in course of a side event and presentation dondibistry of Environment and
Forestry on 12 December 2009, but this target newemtioned in any legal
documents. Not declaring an official strategy ofrkay in COP has been
interpreted that Turkey will take its position aatiog to the possible
agreement.

Ministry of Environment and Urbanization (MEU) isardinating institution
regarding negotiations of commitments for RepuloiicTurkey under Kyoto
Protocol for post-2012. During COP 17, with ovefXielegations, negotiating
committee of Turkey were involved in negotiatioigrget was to strengthen
Turkey’s position to get acceptance on “speciauenstances”, thus trying to
differentiate Turkey from other countries in Annkxo the Convention which is
achieved to some extend at Conference of PartiBsiidtan [50]. The decision
taken at Durban underlying the different situatanTurkey, invites parties to
negotiate for consideration of supports in paradgrape hundred seventy as
below:

“Recalling decision 26/CP.7 and decision 1/CP.1éictv recognized that
Turkey is in a situation different from that of ethPAnnex | Parties,

170. Agrees to continue with the discussion on rieks for the provision of
support for mitigation, adaptation, technology depment and transfer,
capacity-building and finance to Parties whose igppecircumstances are
recognized by the Conference of the Parties inrdadassist these Parties in the
implementation of the Convention”

Parallel to this decision which guarantees positiburkey as different than
rest of Annex | parties, Minister of Developmenanmely Cevdet Yilmaz,
refrained to announce any commitment for post-201QOP17 in Durban [51].
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Looking though climate change negotiation, the gomsiof Turkey could be
defined as “no target climate policy” which coule bnderstand to some extend
when emission data of Turkey is compared with otleareloping countries that
do not have emission reduction targets. Havingha target policy” cause
Turkey refrain to develop any kind of climate pgliwith in the country to price
the emissions which is defined as a core problethethesis. Additionally, the
thesis goes beyond to provide a possible policypgsal for Turkey by
analyzing the problem she has. To understand tstign of Turkey in
comparison with other developed and developing tms) it is better to
analyze carbon dioxide emission per capita dataeof As per Figure 6 that is
showing carbon dioxide emissions stemming from lkbening of fossil fuels
and the manufacture of cement, carbon dioxide eomgger capita for Turkey is
around 3.9 ton COwhich is at the bottom of figure with other devmiuy
countries compared to high per capita emission BCD and United States
[24].

CO2 emission per capita, 2009

Brazil; 1.9
Turkey; 8.9
Mexico;|4.0
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Figure 6: CQ emission per capita (metric ton of gJ24]
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Regarding the data iRigure 6 advanced developing countries like Brazil,
Mexico, China and Turkey having identical emisspan capita which is below
world average except China [24]. In this sensek@&yihaving an climate change
policy close to Mexico, Brazil and China would beecof choices than having
climate policy close to EU.

While thinking the status of Turkey under climaggimes, other roles that the
country wants to play has to be considered. Onihefole is that Turkey is a
candidate of EU membership, where new environmemégjotiation chapter
between EU and Turkey demands a considerable actmrbe taken in the
relation to climate change from Turkey [112]. Thbey role that Turkey wants
to play is as advance developing country to leaabANorld. Pursing a rapid
development path, Turkey, on one hand, has to densis environmental and
energy policies in sense of high growth projection, the other hand has to
harmonize these policy with prospected ambitionshefEU and UNFCCC as
Annex | country.

The sub-chapter at hand showed that Turkey folloavelimate change policy
based on refraining from declaring any climate goknd emission reduction
target which is ended up having a “no target pd&lichhe carbon dioxide
emission per capita of Turkey shows that Turkewia level comparable with
other developing countries, thus her climate chamgey could be defined as
parallel as other developing countries under camaitbn of her growth
priorities. The problem defined here is that Turkegds a climate policy which
iIs based not only on her position under UNFCC@ragnnex | country, but a
policy that is based on her emission charactesisticth considering her
development level and growth priorities. Basedtos problem, the PhD work
will propose a policy which is defined through piemission trading scheme in
next chapters.

1.4. Summary of The Chapter

Global climate regimes are evolving which has beggered by the failure
of compromise of the parties in Copenhagen in 2008e development
priorities, the failure of carbon market and ethiceesponsibility of emitting
countries were the driving forces behind the faluAlthough global climate
negotiation continues under UNFCCC, and it is ainted have global
compromise in 2015 which can be binding after 2@26 ,motivation created by
first phase of Kyoto Protocol was lost by the feslwof comprehensive global
treaty in 2009 [9];[21]. Instead of a global clirmakegime which is binding for
all, we are now witnessing different emission tngdschemes all over the world

39



in developed and developing countries which areaterk as tool to handle
externality of emission in a market based appro&shission trading scheme
will be the subject of next chapter where the peappas defined for Turkey.

The first sub-chapter underlined main reasons @fféifure of carbon market
as low level of emission reduction target of therdaes that caused surplus of
emission right and crash of prices in the markiéie second sub-chapter as the
continuation of the first sub-chapter tried to gétaction on unwillingness of
the countries to take responsibilities to reducessions. The reasons behind
unwillingness of the countries counted as differ@enelopment priorities, bad
reputation of the carbon market and ethical irresgmlity to commit emission
targets. All developments together caused evolufdhe global climate regime
that started in Copenhagen in 2009 from global exdnto more localised
reactions. In this context, Turkey as a countrifaieing from taking any
emission reduction commitment, but feeling the gues from global area for
more steps forwards, could use the chance of egolutf climate regimes to
design a form of emission trading scheme and tefiteinom it. The last sub-
chapter formed the problem that PhD work aims tadk& The problem
formularized as; Turkey as a developing countrysdoa have a climate policy
which considers her development and growth presitiThe PhD work at hand
aims to provide a climate policy approaches whechroposed with a design of
pilot emission trading scheme.
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CHAPTER 2. HYPOTHESIS AND RESEARCH
OBJECTIVES

As argued before that the discussion alongsidewof decades on global
climate regimes has resulted in failure of in Gdpgen in 2009 which was a
sign of shift from global climate regimes to locahctions [5]; [6]; [7]; [8]; [9].
Developed and developing countries started to grazeon emission internally
by emission trading schemes as in case of EU ETfhaC Australia.....etc.
Being a developing country but listed as Annex demUNFCCC which means
having responsibility to reduce emission, Turkey B@yed away to declare any
emission reduction target. However, while glob#@nake regimes are evolving
and more local regimes are taking place, thereasermpressure on Turkey to
take steps forward to price and regulate carbos&aon.

Emission trading schemes emerged as a new forracaf tlimate regimes
with aim to price the carbon emission in domesticr®mies. EU ETS is one of
the first forerunner of these systems that havé@ipesmpacts on other emission
trading systems [19]; [25].

Therefore,main research questionof this doctoral thesis what is the best
approach for Turkey to introduce an emission tradgstheme in her economy
and benefit from itAhus, the main aim of this doctoral work is to urstiend
principles of emission trading scheme that canffexex for Turkey for a period
of piloting.

Under this question, there are two hypothesis geedras:

Hypothesis 1. Does benchmarking method lead emission reduction
objectives?

One of four emissions of Turkey is caused by fofsled power sector.
Carbon dioxide emission from electricity sector 26.6 percent of whole
emission in Turkey in 2010 [53]. Having the largsebare in GHG emissions,
fossil fuel based electricity production is onetbé key sectors for climate
change policy of Turkey. Additionally, electricigeneration of Turkey rest on
fossil fuel based plants by 74.62 percent whichagha higher rate of emission
intensity of energy production. Thus, any reduct@nemission intensity in
electricity generation will have same reduction atpon overall emissions.
That is why the first goal of climate change poliol Turkey shall target
emissions from electricity generation. The benclmgr method used in the
PhD dissertation aims an average emission intepstyM\Wh (Megawatt hour)
produced which can be used as a level of cap femgrthe carbon dioxide
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emissions that passes over. By this method, p&byase benchmark will choose
to reduce emissions because of the cost of emiinegton of carbon dioxide.

Hypothesis 2. Is Emission trading system an appropriate mechanism to
price the carbon emission, create income for state and operationalize
carbon market for offsetting emissions?

Emission trading system is base for pricing carbmmssion in the country by
introduction of benchmarking in targeted sector.rdbwer, carbon market as a
part of emission trading scheme could supply itsiah with cost effective
emission reduction credits which operationalize tharket with buyers and
sellers. One of important aspect of emission tigdinheme is auctioning of
emission allowances where the state can generedvena that can be directed
for R&D or energy efficiency technologies.

In order to find response to above question anchddated hypothesis, the
doctoral study set the following objectives:

1. To offer a design of emission trading scheme ink&yrbased on
Benchmarking of emissions and auctioning of allogesn

2. To define sector where emission reduction is péssibd cost effectively
based on formulation of Kaya ldentity.

3. To link emission reduction objectives with voluntazarbon market so
that emission reduction is achieved through cdstefe method.
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CHAPTER 3. SELECTED PROCESSING METHOD

The PhD work has a target to provide a design a$gon trading scheme for
Turkey that could be used as a tool to price tmbaraemissions, create income
for state for R&D and initiate a carbon market witthe country. In order to
provide proposal, this chapter outlines the fraodwof the way that the
research is designed and offers the method whiclusesd to prove the
hypotheses and objectives of the PhD work. Thrdabglchapter at hand, firstly,
the objectives of the research are described afidede Secondly, the methods
that will be conducted to reach the targets arbnmat

3.1 Objects of Research

With an aim to prove the hypotheses and reach ittmeoé the work, the
objects of the PhD is defined as fossil fuel elettyr sector of Turkey and
emission trading schemes in EU, China and regignenhouse gas initiative
(RGGI):

1) Emission trading scheme in EU, China and Regioh&reenhouse Gas
Initiative. The reason to select these three emission tradimgnge to analyse
their approaches are described below:

1.a) EU ETS has been under operation since 20G6oédgh EU did some
mistakes regarding over allocation of allowancescivitaused the scheme to
collapse during first phase and second phase, & played an important role
to mobilize the world population towards takingiastagainst climate change
till 2009 [60]. Thus, EU emission trading schemears important sample for
Turkey to follow due to determination of benchmarmkssectoral scopes and
lessons that can be learned from over allocatiaallofvances.

1.b) China is one of the first developing countries move forward to
establish emission trading scheme. China creatgsod sample for Turkey to
follow both in the sense of emission reduction ¢argrhich is a reduction in
emission intensity of GDP and handling the estabisnt of ETS by a piloting
phase [69].

1.c) The importance of RGGI for Turkey is implenaidn of emission

trading scheme in fossil fuel power sector whichlirdkked with emission
reduction credits enabling installations to usesetfllowances [73].
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2) Fossil fuel electricity sector of Turkey: The reasons behind such kind of
choice is as follow:

2.a) While electricity as a product does not faxternational competition, any
burden by pricing of carbon do not hinder budgdicdeof the country as far as
electricity price control is done by government.isTipoint is important for
policy makers, because they are sensitive on anyative impact on
competitiveness of the country. For this reasontetity sector which is a local
market is chosen for a first sector that the pdatission trading could be
applied.

2. b) As Turkish electricity production relays as$il fuel resources by 74.62
percent by the year of 2011, emission intensity eoergy production is
consequently high which gives room for emissionuotidn in this sector. Per
Figure 7, electricity production in Turkey relies by 45 pent on natural gas, by
17 percent of lignite and by 12 percent on hard,ceaewable energy is mainly
represented by hydro with 25 percent of energy igdee [52]. As a result of
high share of fossil fuel energy generation, emarsgiercentage from electricity
composes large part of total emissions.

Gross Electricity Production by Fuel Types in 2011
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Figure 7:Gross Electricity Production by Fuel Sources 20%2][

2.c) Carbon dioxide emission due to electricitytsecs around 107 million
ton CGQ which is 32.7 per cent of country’s @@missions and 26.6 percent of
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whole GHG emissions by 2010 [53]. Having the latgekare in GHG

emissions, emitting part of electricity productinone of the key sectors for
climate change context of Turkey. Any policy proplosffered here will have
impact on one of four of whole country emission.ush having effective

instrument for fossil fuel based energy sector inlghve a reducing impact on
the emission of electricity sector which has beewsremthan tripled in two

decades.

Figure 8represent a clear picture of emission raise dwenévgy sector. This
increasing trend has two negative impacts on Thrldsonomy: one is an
increasing rate of emissions, and the other oree dependency of fossil fuel
which has to be imported from other countries. @gugntly, the policies that
price the carbon emission of fossil fuel power geatill naturally have a
positive impact on comparative advantages of rebavanergy, assuming that
cost of carbon price is not reflected on electyipitices.
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Figure 8: CQ emissions of Energy Sector, 1990-2010 [53]

The research aims to offer a design of pilot erorsdrade scheme in fossil
fuel electricity sector based on the pillars of on intensity of electricity
sector, benchmarking of fossil fuel types of eletiyr generation, auctioning of
allowances to emit and linking carbon market withission trading scheme for
cost effective emission reduction method. In th@ntext the method for
designing emission trading scheme is composed iaiwre method of data
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analyzing and methodological tool of UNFCCC to adte benchmark for
different fuel types. The next sub-chapter givesdatails of the methods.

3.2 Methodology

The methodology used in relation with defining @i policy approach and
emission trading scheme for Turkey consistgj@dntitative approach which
refers to the systematic empirical investigation sufcial and economical
phenomena via statistical, mathematical or commnak techniques [115].
While descriptive statistic method is used in chaft with an aim to draw the
framework of policy approach of Turkey based omfolation of Kaya ldentity
[14], the descriptive and mathematical modelingsed in chapter 6 to identify
benchmarking and allocation of allowances basetingarity with the help of
methodological tool of UNFCCC [29].

Quatitative Research Method

Descriptive statistics and
Descriptive statistics based | mathematical modeling
on the Formulation of Kay based on the

j93)

Identity to analyze methodological tool of
secondary data UNFCCC to identify
benchmarks

Figure 9: Applied research methods

Kaya ldentity: In the context of quantitative data analysis ofrKey,
descriptive statistics method is applied basedoomdilation of Kaya identity —
an equation of relating factors determining theelef emissions— to understand
the patterns of the emission growth. Equation oyaKklentity states that total
emission amount at any time is a result of popatatGDP per capita, energy
use per unit of GDP, carbon emissions per unitneéirgy consumed [14]. This
simple equation can be used for estimation of &temission trends and the
factors on total emission, which will be appliedatealyze the impact factor of
carbon intensity of energy use on total emissianseixt chapters.
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Equation 2

¢ =porx (30)% (c55) ()
- *\por)*\GpP)* \E

Where:

C Total CQ emission at any given time, ton €0
POP Population (million)

GDP/POP Gross Domestic Product per capita ($ 2011)
E/GDP Energy intensity of GDP (toe/$2005p)

C/E Carbon intensity of Energy Consumption (t,@G2)

Kaya identity is used as a method to test the skogndata in a way to
understand the relation between four indicatorstesvn in Equation 2 [14].
The analysis of secondary data based on the datadredible sources such as
World Bank data base [35];[24];[66];[74];[76];[%181];[82], International
Energy Agency statistics [85], UNFCCC GHG Data [7blirkish Statistical
Institute [53];[80]. The aim to analyze seconddaya from the window of Kaya
identity is to find proper indicator where decreasethe indicator can lead
emission reduction at the end. Thus, to design samstrading scheme for
Turkey on proper indicator.

Methodological Tool of UNFCCC: With the help of descriptive and
mathematical modeling the benchmarking in fossl nergy production types
iIs derived based the methodological tool of cleamvetbpment mechanism
(CDM) of UNFCCC, namely “Tool to calculate the emsia factor for an
electricity system, version 03.0.0” [29]. Moreovenathematical modelling of
linearity is used to estimate amount of emissiotucion and allocation of
allowances.

Under CDM rules, renewable energy projects thatpluphe grid with
electricity get emission reduction credits agaiasbaseline line defined as
continuation of current situation [54]. The logieHind emission reduction
credit is that renewable energy generations doemat against an emitting
baseline, and so, should have emission reductieditsrwhich could be sold
under carbon market and create additional inconre rémewable energy
projects. Hence, CDM rules provides tool to caltul@mission factor of
existing electricity system which could be intetpteas emission intensity of
electricity generation. Methodological tool [29]tediemines the COemission
factor for the displacement of electricity genedat®y power plants in an
electricity system by calculating the “operating rgia” (OM) and “build
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margin” (BM) as well as the “combined margin” (CM)hile emission factor
of OM calculates the average emission intensityeriSting power plants,
emission factor for BM calculates the average eomssitensity of either the
most recent built capacity addition which comprid® per cent of the total
generation, or five power plant which has been mesently build, which ever
comprise the largest generation [29]. Emissionoiact CM is weighted average
of OM factor and BM factor. Methodologies of UNFCC@&se CM for
calculation of baseline emissions which involvesagation of renewable
energy under BM factor, but for our proposal OMtéacvill be used to provide
pure emission intensity of fossil fuel based poplants. Thus, with OM factor,
an average emission factor of coal, lignite andmaser plants will be derived
based on the data from TEIAS [52];[96];[97];[10QP[L].

The aim with defining benchmark for fossil fuel &gof energy production is
to standardize emission factor of the plants anthliee the one whose above
the benchmark. Benchmark forces emitting sectdretonore efficient and more
clean once the penalty which is pricing of emissimrates high costs.

The methodological approach of UNFCCC will enaldedefine emission
factor, thus, emission intensity of fuel types tlsatised for energy production.
The defined benchmarks on the emission intensityelftypes will be used as a
tool to calculate amount of emission reductionsiandme generated by state.

48



CHAPTER 4. LOCALIZED CLIMATE RE-ACTIONS:
NATIONAL CLIMATE REGIMES

The phrase “common but differentiated responsiédit of United Nations
Framework Convention on Climate Change Article &géting for global
climate regime, ended up with differentiated apphes of national
governments [3]; [55]. Dimitrov [9] stated that Wwithe failure of Copenhagen
climate conference, global climate regime was weallebut the aggregate
reaction in favor of climate governance was mobdizMany countries saw this
failure as an opportunity to emphasize their “défetiated responsibilities” in
regards of fighting negative impact of climate ap@anThere are many emission
trading schemes supported by national climate egr@s or international
organization with aim to price the carbon intemalt is possible to see the
trend of evolution from global climate regime t@dbreactions by analyzing the
emission trading scheme flourishing all around a/¢25].

What is clear from climate negotiation since 1982t texternality of carbon
emission has to be internalized by pricing of th@ssion. It can be seen from
the map in that major developed and developinght@s are moving towards
first monitoring reporting and verification of theemissions, then pricing the
carbon emission and finally creating local marl@tdmission trading schemes
as it has already been done under European Emigsiing scheme. Dimitrov
[25] expresses this situation as “Aggregate climgéeernance comprising
regional, national, sub-national, and local poBces well as non-state initiatives
worldwide is thriving” .

The map of emission trading scheme worldwide (EifiSfigure 10 shows
that some developed countries are already aheaahards of establishing their
market mechanism locally and the other developmgntries are following the
path. As the color of dark blue represents thessiom trading scheme in
operation, light blue color shows emission tracsogeme is under consideration
and planning phase. There are some more countiesewETS is already
scheduled such as Kazakhstan, South Korea and@aviaces in China.
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-ETS in Force

ETS implementation scheduled

ETS under consideration

Figure 10: The map of ETS in Worldwide [26]

While Emission Trading Scheme of EU ETS, Swiss EQ8ébec Cap-and-
Trade System, Regional Greenhouse Gas Initiativ@GR, California Cap and
Trade Program, Australia’s Carbon Pricing Mechanisiew Zealand Emission
Trading Scheme, Tokyo Cap and Trade Program andklaran Emission
Trading Scheme were established and functionindetals are given in Table
3, South Korea, India and some provinces in Chiready decided to establish
emission trading scheme for which the details aovided in Table 4. Other
developed and developing countries such as Japazil,BMexico, Taiwan,
Vietnam, Thailand and Chile are highly considemstgblishing ETS for pricing
carbon and monitoring of the actual emissions [Bdme of these emission
trading scheme are presented in the Table 3.

Table 3: Emission Trading Schemes Under Operat@&ij;[26]

ETSs Short description

European EU ETS was established in 2005, and it is manddtorall

Union 27 EU members, plus Iceland, Liechtenstein and Idgrwv

Emissions which covers about half of total EU carbon emissiohhe

Trading EU community’s wide target is reduction of GHG esiogsis

Scheme by 21 per cent by 2020 below 2005 level. The scheovers

(EU ETS) 11,000 industrial installations in which member testa
allocate a quota of emission allowances per iradtafis.
Industries that have international competitions gaist

50



permits free during the third phase with a lineacréasing
trend based on benchmarking, but energy sectohailée to
pay for all permits in the third phase.

New Zealand
emissions

trading scheme
(NZ ETS)

NZ ETS was launched on July 1, 2010, which is mtorgig
with a target to cut greenhouse gas emissions ketvi€)
and 20 per cent by 2020 on 1990 levels. Under ¢herse
as the third phase of EU ETS emissions units doeaikd

based on an average of production across each tmgus

which covers forestry, electricity, industrial
emissions and transport, waste, and agriculture.

PESS

Northeast U.S.
Regional
Greenhouse
Gas Initiative
(RGGI)

RGGI was established in January 2009, covering ocg
emission from power plants in 10 states in the
Northeast. RGGI has an absolute target to reducesems
by 10 per cent below 2009 levels by 2018. The sehalso
allows offsets from five different types of cleameegy
projects.

Tokyo Cap and
Trade Program
(TCTP)

Japan has a target of GHG emissions by 25 perbge2®20

rb

J.S.

from 1990 levels. TCTP was launched in April 2010

covering around 1,400 top emitters in the metraaolarea
Under Tokyo Cap and Trade program, emission lirfotg
large factories and offices were set which couldrist by
using technology such as solar panels and advafusid
saving devices

Australia’s
Carbon Pricing
Mechanism
(CPM)

Australia’s national target is to cut emissionsblyyer cen
below 2000 levels by 2020. CPM was launched in 200,2
which covers 300 of the biggest polluters from salrces
except agriculture and land use, or the combustd
biomass, biofuel and biogas, which have to payxaadis
A$23 per tonne of carbon from July 2012. The instiains
under the mechanism are banned to use U.N carlisetg
until the system is replaced by nationwide emissrading
scheme in 2015. Itis also agreed by EU to liskaTS with
Australia's scheme by 2018.

California Cap
and Trade
Program
(CCTP)

and

Western
Climate
Initiative
(WCI)

CCTP was launched in 2013 which covers emissions
power plants, manufacturing and transportationsfugidel
the target that is to cut the state’s emissiori9&0 levels by
2020. Polluters receive 90 percent of permits thegd to
cover emissions for free at the outset and remgiparmits
to be offered at quarterly auctions, which began
November 2012.

California Cap and Trade Program has been parthe
Western Climate Initiative (WCI) since 2007, and
currently considering the links with Québec.
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Québec's Caq
and Trade
System

(QCTS)

Western
Climate

Initiative
(WCI)

And

-QCTS was established in 2012 with a target to re
» greenhouse gas emissions in electricity and ingudthe
system enforceable compliance starts on JanuaB013.
Québec is a member of the Western Climate Inieafi/Cl)
since 2008, and intends to link its cap-and-tradegam
with California's.

Kazakhstan
Emissions
Trading
Scheme
(KAZ ETS)

Kazakhstan has an emission reduction target of Sqrd by
2020 from the level of 1990. KAZ ETS was develoe
Cap and Trade system in December 2011 by amend
and additions to its environmental legislationoPphase of
emission trading scheme started in January 2018 ani

absolute cap and a decreasing linear trajectory.

Table 4 : Emission Trading Schemes Under Planfhitij; [26]

ETSs

Short description

China: Pilot
carbon trading
schemes

China has an emission intensity target of 40 tgpdbcent
jreduction by year 2020 relative to 2005 level. & five
year plan, China approved pilot emission tradinigestes
In seven provinces and cities such as Beijing, @hoy,
Guangdong, Hunan, Shanghai, Shenzhen and Tiam
2013 or 2014 on. A national trading scheme is ebqueby
2016 to be operationalized.

fr

India: Perform|
Achieve and
Trade system

Similar to China, India has pledged a 20 to 25 qant
reduction in emissions intensity from 2005 leveys2020.
India set emission trading scheme to begin in 20044h is
a mandatory energy efficiency trading scheme cagq
eight sectors responsible for 54 per cent of Irsdiladustrial
energy consumption. Under the scheme, annual &ffigi
targets will be allocated to firms. Tradable enesgying
permits will be issued depending on the amountnefrgy
saved during a target year.
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South  Korea Korea has an unconditional, voluntary target ofp@0 cent
emissions reduction of GHG emission below BAU in 2020. EmisH
trading schemae trading scheme is expected to start in 2015, cogesboult
470 companies from all sectors that together predimult
60 per cent of the country’s emissions.

On the one hand, global climate talks continue unddBFCCC and its
political institutions, on the other hand, moredmred and regionalized based
reactions are developing and improving by suppbrtational and international
politics. One of example of these internationali@e$ behind emission trading
scheme is partnership for market readiness (PMRghik supported by World
Bank [56]. The PMR which is launched at the Conieesof the Parties in
Cancun on December 8, 2010, aims capitalizatio$1df0 million for grant
program that creates support to 15 implementinghcguparticipants in total.
The idea of World Bank to build the partnershiptesincrease capacity in
countries so that they can develop new market-basstluments to fight
climate change. The form of market instrument rev@mded by world bank is
to set up an emission trading system, where cadmoission could be priced.
Each of the eight recipient countries, Chile, Chi@olumbia, Costa Rica,
Indonesia, Mexico, Thailand, and Turkey alreadyenes=d an initial grant of
$US350,000 in consideration to plan and prepast iocuments how they will
design and implement market-based instruments reendnouse gas mitigation
[57]. These countries are under process of devajofheir plans of emission
trading scheme in aim to get further financial supfrom donor countries and
Turkey is also one of these countries.

As in the example of World Bank’s initiatives topaxd emission trading
scheme by country based getting support from iat@nal organization and
developed countries. The aim is to set a climag@re which is organized first
in local economy. But it is important to underlitteat what is offered is also a
market based approach as planned by world bank.

This chapter of the thesis has an aim to analyzes®periences of different
emission trading scheme for lessons that can beddyy the pilot emission
trading scheme in Turkey. For this reason, the eapees of EU ETS which has
been followed by others all around the world wi# lanalyzed in the first
subchapter. Having analyzing experiences of EU BiFESmportant in sense of
defining the benchmarks for the sectors and aucaipallowances as a method
of pricing the emissions, and also for the failafen the first and second phase
of emission trading scheme in sense of unsustanphbtes and surplus of
allowances. Pilot emission trading scheme in Chiitlabe the subject of second
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subsection, where the aim is to learn the targeingefor the sector. While
China is also a developing country as Turkey, angdt set by China could be
inspiration for Turkey to follow. Lastly, the emies trading scheme in The
Regional Greenhouse Gas Initiative (RGGI) will belsized with a target of
sectoral inclusiveness. RGGI is the first mandatongrket based program to
reduce emissions of carbon dioxide in USA. Theestatarticipating in RGGI
have established a regional cap on,@®issions from fossil fuel based power
sector and are requiring the plants to possesadalite CQ allowance for each
ton of CQ they emit [58].

4.1 EU ETS: Leadership of the Union

When greenhouse gases emitted, they become glomataneously. That is
why; there is a loose link between local actiond &otal impact in sense of
emission of GHG. While local reaction may causet,ctse benefit can be
shared by the other who never bears the cost9has taken the leadership in
UNFCCC process to establish an ETS in order tad=¢d& emission. This could
be seen as a risk of undertaking the cost of ahgatiie atmosphere against non
action of the most states. Before evaluating wheH1& creates cost or benefits
for EU, it is important to consider that EU createst for emitting within the
community. Once the pricing of externality of cambdioxide has been done
through whole major economies, then ETS establishedifferent countries
could be linked easily. This subsection of the ighesill focus on the
experiences of EU ETS which could be a sample @onidgsading schemes for
the other. Thus, it is important to see whetherides the emission correctly
and creates incentives for non-emitting sector.

European Union started emission trading schem®®b 2vith the first phase
of trading and leading other countries to followdaropy [60]. Schaik [60]
claims that during this period, EU led climate regiand the negotiation under
UNFCCC. Although EU did some mistakes regarding roa#ocation of
allowance which caused the scheme to collapse gldnist phase, EU has
played an important role to mobilize the world plgpion towards taking action
against climate change till 2009 [60]. Today, wen cstill talk about EU
leadership in climate regime as the emission tgadocheme in EU has been the
most serious one and copied to some extended mthiees.

EU ETS established through binding legislation psmdl by European
Commission [61] and designed on pricing of cardoee trading of allowances
and appropriate monitoring, reporting and verifmatof actual emissions of
polluting sector. The important pillars of the esmm trading scheme is well
underlined by EU ETS as legislative body, monitgrinreporting and
verification (MRV), price on carbon and free trgéd]. EU ETS works based
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on creation of C@emission rights which could be auctioned and dlatieough
the market created. EU ETS allows covered sectohaee emission units
(rights) to spare or to sell excess capacity toother entities that have exceeded
their targets. By this mechanism, a new commoditgreated in the form of
emission rights [11]. EU ETS provides an innovaswatution for cost-effective
emission reduction through trading mechanism.

The experiences of EU ETS from phase | and Il ugiat to design phase Il
In both phases, the market collapsed with overcatlon where the emission
cap was not set above business as usual scen&ijoN@reover, most of
European Union Allowances (EUA), the permit for #mg, were distributed
free of cost which caused distortion and benebtspblluting sector especially
when it was possible to reflect the price of carborend user as it is done in
energy sector [63]. Allocation of allowances ahd method used is one of the
crucial points to avoid over allocation of allowasc During both first and
second period, allocation was done by the methogiaridfathering which is a
static method based on the historical emissionergéed [64]. That was the
reason for a mistake in allocation because histbemission data was open to
manipulation and misinterpretation. While businassusual scenario could not
be estimated correctly causing the cap to be higreer business as usual, the
financial crisis through 2007 and 2009 decreasedradlv production and
economical activities which caused less emissiod, furplus allocations [63].
Although national allocation plans (NAPs) were amed by the European
Commission, decentralized manner of setting of ¢clamsigh national allocation
plans of member states raised the issue wheth&nahtcaps has been set
correctly [19].

In over allocation of allowances under emissi@alitng the prices for EUAs
went down very fast to zero in 2007 as in Figurd1d]. In phase II, the same
mistake is done with over allocation and priceststhto go down at the end of
2008-2012 period. Currently, the prices for EUAs about 5 EUR/EUA [43].
The reason why the prices for 2013 is still aro@n&UR is that banking is
allowed from phase Il to phase Il which may caasether surplus in phase Il
of EU ETS. According to the estimation of Point kxar [10] and Neuhoff [63],
surplus amount of allowance could be around 2.[foRil
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EUA prices 2005-2012 (EUR/EUA)
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Figure 11: EUA Prices (2005-2012) [10]

In such a market, the confidence cannot be raiggdefther emission
reduction policies or emission trading activitiggmd from speculative actions,
but EU learns by doing. The reasons of over allonasuch as grandfathering
method will not be used for phase lll; instead &stimation of emission
benchmarking method will be used [64]. Benchmarthe amount of emissions
per unit of production. This method enables to Wake actual emission and set
the allowances accordingly while updating the eimrsscap when there is
change in the production.

Currently, under EU ETS there are 31 member staiés a centralized
common cap of 2.040 Mt CO2e in 2013, reduced by%.annually and GH
reduction target of -20% below 1990 by 2020, whadans a reduction of 21%
below 2005 level [61]. Phase Ill went through sevehanges to stabilize the
price of carbon and trigger the real emission rédoc The most important
lesson learned from first two phases are diffenatibnal methods for allocating
allowances to installations threatens fair comjwetitn the internal market and
cause over allocation of allowances and crasheoptites consequently.

There has been changes in EU ETS on regional iatits to correct
failures in first two phases. One of important iroglion in phase Il is
definition of sector wide benchmarks based on tedopmance of first 10
percent approach [65]. After trial of two phaseshwgrandfathering, EU ETS
defined 52 benchmarks for setting the caps in dotoss [65]. A benchmarking
based method provides cap and allocates allowdras=d on a certain amount
of emissions per unit of productive output. Benchkimanethod targets a
harmonization of production process based on eomssitensity per unit of
production regardless of whether the cap is seingmsity target or as an
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absolute cap. Another change in design of thirdspha a linear reduction of
free allowances for each year and no free allowdoiceower sector [61]. EU
ETS has also restricted number of emission reductiedits from CDM
projects which can be read as a result of globadate regime, but EU ETS has
possibility to be linked to national and regiondl3s.

Phase Ill of EU ETS is more promising for emissicgduction and
stabilization of carbon prices. The EU experieneal be a sample for
everybody wanting to commit to reduce emission. E\av, it is clear that EU,
in Phase Ill, aims to protect some sectors by élexations which are open to
international competition, but for some sector hsas power sector, there would
not be free allocation at all which can reflectbxar cost to the end users [61].
EU ETS is a result of evolution from global climaggime with the mistakes for
an aim to reduce emission.

This subchapter of the thesis analyzed EU ETS gmnal reaction and
continuation of global climate regime. The lessearhed from EU ETS is
important for design of pilot emission trading stieein Turkey. First of all,
allocation of allowances that is based on granéfatly method caused surplus
of allowances and consequently crashed of the giitehe market. Secondly,
free allocation was one of the method used evepoiwer sector where the
emitters are trade off at the end. However, thehoweibf benchmarking and a
linear decreasing trend of free allocation aimsibtga of the market and
emission reduction which is important to take inctmsideration in design of
pilot emission trade in Turkey.

4.2 Approach China in Emission Trading Scheme

China is the first developing country in reactionctimate change policies in
sense of emission trading scheme. The reason belondthg forward has been
pressure from international arena to commit targétsmission reduction. As an
advanced developing country, growth rate of Chenlaighly dependent on fossil
fuel. Thus, China became the biggest carbon dioarditer that stems from the
burning of fossil fuels and the manufacture of cetme 2006 and its emissions
continue to rise rapidly in line with its industr@ation and urbanization [66].
Figure 12shows the biggest contributors of increase in oateearbon dioxide
namely USA and China. Although for several decadegas USA who was the
leader of the contribution in emission, by 2006 ¢n@ssion magnitude of China
with high rate of growth passed the emission in J&&.
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Figure 12: Carbon dioxide emissions are those stemgrirom the burning
of fossil fuels and the manufacture of cement fon& USA and World (kton GO
Equivalent) [66].

Under these conditions, China was facing heavyspresfrom international
arena to reduce emission or take steps to reducssiens [13]. As a result,
prior to United Nations climate change conferenc&€openhagen (COP15) in
2009, China declared to reduce the carbon intens$itis GDP by 40 to 45 per
cent by year 2020 relative to 2005 level volunya@7]. Following its voluntary
action in international conference, China’s climatgion was included in the
12th five year plan (FYP) in order to reduce taebon intensity by 17 per cent
by 2015, relative to 2010 levels, and increasesttage of non fossil energy with
11.4 percent by 2015 [67].

Government of China declared “gradually establighinod emission trading
market” in the 12 FYP to catch up with the target of reduction imbom
intensity of GDP along side of statistical and &uadi systems for GHG
emissions, among many measures to reduce energycandn intensities
(Yuan, J. Et al., 2012). To implement the targdboél emission trading scheme
in 2015, the 12th FYP issudthe Notice on Carrying Out the Work of Carbon
Emission Trading Pilot Progranm November 2011, approving seven provinces
and cities including Beijing, Tianjin, Shanghai, d@igqging, Shenzhen, Hubei
Province and Guangdong Province to carry out pooigram of emission
trading [68].

Consequently, how does China’s ETS look like? Kirshe country declared
a voluntary emission reduction target which wagya for national sector to be
ready for emission trading and carbon pricing. 8dbg voluntary action is
turned to be legally binding to all parties in gx@nomy as declaration done in
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12" FYP. Thirdly, a further action is taken by estshiing pilot project that
covers several cities and provinces. The last mctubich has the most priority,
IS monitoring reporting and verification of GHG gaswhich was declared
alongside of carbon intensity target of GDP iff EXP [68].

Although the sector that has to be covered by @ds in China will be
defined by local governments, it is estimated tpatver, iron and steel,
ceramics, petrochemicals, textiles, non-ferrous afeet plastic and paper
production would be included under the pilot ETS][Besides the sectors that
will be covered, emission reduction target is ohéhe most important parts of
emission trading scheme. In spite of the fact émaitssion reduction of China is
declared by intensity target at national level, ynahthe pilot regions and cities
will set a target in absolute terms, which can lbecated through the exchanges
already set [25].

One of the important steps towards emission tragcigeme is monitoring,
reporting and verification (MRV) of sectoral emmss. Without knowledge of
emission from the sector, it cannot be possibleldbne the cap and allocate
emission rights. When designing the ETS, eitherséb its scope, caps or
allowance allocations, there is need of data fdieint types and different
levels. A robust MRV system is a mandatory rulewifission trading schemes.
That is why; China declared monitoring, reportimgl aerification alongside of
emission trading scheme in FYP. It is MRV and sedtstudies on cost and
benefits of the scheme which defined to be covereder emission trading
scheme.

Another critical issues for China as other develgptountries in setting up
emission trading scheme is international competiass. While some of big
emitters are also big exporters and drivers ofettenomy such as cement, steel
and iron, ceramic, and petrochemicals, the costnoiEsions on these sectors
might trigger higher cost, and consequently, los§ iaternational
competitiveness. The dilemma expressed here ismgtfor China but also for
other developing countries. As the growth in thesentries are carbon dioxide
embedded, any reduction of GHG emissions or prichgarbon might cause
the industries to lose power against competitiveketa in international arena.
This is the reason that makes climate regimes wmmglex than ever. The only
solution is a fix global price on GHG emission, aihiseems far away to be
achieved.

Given that China is the biggest emitter since 28068 have pressure from
international players, China declared an intertsitget based on GHG emission
intensity of GDP in 2009 instead of absolute tagetEU and other Annex |
countries which increased the concerns about refjabf energy intensity and
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GDP data [69]. Prior to this declaration, Chinatfoz first time declared energy
intensity target in her 1five year plan which was 20 percent decrease gurin
the period of 2006 to 2010 relative to 2005 lewdlich was seen as challenging
target for Chinese industry [69]. The energy intignsarget of 20 percent
reduction in 2010 based on level of 2005 was awoumstifor China while there
had been intervention both in data and operatiandstry to keep up with the
target in 2010. First intervention was from stadeel to corrected GDP data
showing that Chinese GDP grew faster and shiftecenmwards services than
was previously estimated when it was seen thatetiection of energy intensity
IS not enough to keep the target [69]. Second vetdron was more local to
achieve the goal. Through the year 2010 whengeen that the target cannot be
reached, several factories required from proviesellto shut down 5 days for
every 9 they operated [69].

It is well captured from the paper of Zhang [6tstg that the target of 20
per cent energy intensity was too ambitious fornghieven though there was
intervention of state in calculation of GDP whicht dhe value of energy
intensity of GDP by 2010. The trial of energy irdgy target was better than a
simulation for China to decide on emission reducttrategy. Hence, Chinese
target of emission reduction formed as not only rgyeintensity but
combination of energy intensity of GDP and carbatensity of Energy which
makes a target of carbon intensity of GDP. Thigdahas a tricky way to hide
business as usual scenario behind GDP number wdoold be manipulated
with change of GDP numbers. In referring to Kayantiaty [14] and Equation 2,
when energy per GDP cannot be lowered which shalldbne, then, any
reduction in GDP may result a reduction in energgnsity of GDP, therefore,
reduction in carbon intensity of GDP.

Furthermore, alongside of steady social and econamhaivelopment, the
energy intensity defined as the energy use perafin@DP declines generally.
According to IEA, China’s emission intensity whigha combination of energy
intensity of GDP and Carbon intensity of energy tedeto 2.33 kgCO2/US$
(constant 2000 U.S. dollar) in 2009, as compareti9@ kgCO2/US$ in 1990, a
53% decrease [70]. For the same period, emisstensity of the world average
dropped only 15% and that of the OECD countrieppled 25% [70].

China creates a good sample for Turkey to followhbm the sense of
emission reduction target and in handling the distainent of ETS. However, |
believe that Chinese emission intensity targetan&scky way to hide raise of
emission behind increased number of GDP. As arppydsiruns and Gross [87],
energy and GDP go hand in hand, thus, the enetgggity cannot be arbitrarily
reduced, instead a reduction in emission intensiggncouraged by investment
in clean energy technologies. In this context, doabelieve that emission
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intensity of energy use is more important and mapgropriate to reduce
emissions than emission intensity of GDP if thentouhas real intention to
control emission and reduce it.

The lessons learned from approach of China in agpdémission trading
scheme are as follows [68].

1. A voluntary emission reduction target which @& hinding internationally

2. Announcement of related laws internally to lgrally binding to all parties in
the economy as declaration done iff EXP.

3. Establishment of pilot emission trading scheim fiims to orient sectors,
cities and provinces for upcoming emission tradsaipeme and pricing of
carbon emissions.

4. Establishment of monitoring reporting and vedfion of GHG gases which
was declared alongside of carbon intensity tar§&mmP in 12" FYP

The next subchapter provides a short view on Redgi@reenhouse Gas
Initiative (RGGI) in relation with the inclusivere®f the sectors that can be
useful for design of pilot emission trading schemé urkey. RGGI is one of
unique example that regulate only power sector @oms which is important to
analyze.

4.3 Regional Greenhouse Gas Initiative

The Regional Greenhouse Gas Initiative (RGGI) hgqnédmed a cap of fossil
fuel power sector is one of good sample in sengestficted sectoral approach.
RGGI was launched in 2009 as the first initiativeoag 10 north-eastern states
in USA to handle emission of carbon dioxide in tbgic of emission trading
scheme [71]. Important aspects of the schemesabelaw [16]; [71]; [73].

« The coverage of the Initiative is restricted widssil fuel power sector
with 25 MW limit or greater where it enables thatmdpants to trade
allowance and reduce emission in a cost effectiaermar.

« States, determining RGGI as a regional cap on theuat of CQ
auction nearly all C@allowances. 93 percent of all emission allowances
entered to the market through auctions

« Participating states aims to invest with the moméyauctioning in
consumer benefit programs to build a clean enecgpamy.
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It is allowed by participating states to use offeetdits from emission
reduction projects to comply with the emission &dun limit. The
RGGI States limit the award of offset allowancesfitee emission
reduction or sequester emissions of carbon dioXde,), methane
(CH,), or sulfur hexafluoride (SJwithin the 10-state region.

» The use of offset allowances are limited with frs3.3 percent of a
power plant's total compliance obligation duringamtrol period which
could be extended by 5 percent and 10 percentthiceCQ allowance
price thresholds are reached.

The scheme is divided by three compliance periagth |s first period of
2009 to 2011, second period of 2012 to 2014, aind pgeriod of 2015 to 2018
[16]. During the first period of the scheme witar{icipation of 10 states and
fourteen auctions, the total number of allowancestianed was total of 411
million CO, and total amount of income created was 952 mili&D [73].

The lessons learned from RGGI are vital in evahgatand designing pilot
emission trading scheme for Turkey. Firstly, segtdimitation on fossil fuel
power sector gives flexibility for other sectorsaieent. Secondly, auctioning of
most of allowance prices the carbon emission frioenfossil fuel power sector.
Thirdly, the link is set between emission reductimnedits and scheme that
enables the installation to use offset allowanéesirthly, the participating
states directed the income from auctioning to rexide and energy efficiency
projects. Fifthly, the cost of emission cap passectnd consumers but with a
less amount which is accounted for 0.19% to 0.55%werage residential
electricity bills across the RGGI region in 201 B][7

Having these lessons in mind, the pilot emissi@ditrg scheme in Turkey
can be designed on concrete foundation that pasrthe growth objectives of
the country.

4.4. Summary of The Chapter

Introduction of the carbon emission trading schemeéeveloping countries
under consideration of “common but differentiatedponsibilities” has to have
some development considerations than just havirgpaalute target of emission
reduction. For that reason, both reduction in gneese gas emission and
stimulation of low-carbon development shall be ede®d in priority for design
of emission trading scheme in developing countriBisus, the factors that
reduce greenhouse gas emission shall be considesdidas not to hinder
economic development and growth in developing aoemt While most of
developing countries have growth projection basecheavy industry, carbon
intensity of energy use is very high in these coast[74]. That is why, for the
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developing countries, the greenhouse gas emissiuinat need to be considered
well in order to avoid any obstacles for industrileat shall be covered under
emission trading scheme. For industries open ternational competitiveness,
carbon pricing to reduce emission might cause $e lcompetitiveness against
international market which might not have carboistcdhis factors shall be
considered while identifying covered industries,sball be addressed through
design features of the ETS.

Under the consideration of growth priorities, treamples analyzed in this
chapter put a clear picture forward for Turkey @ldw in design of pilot
emission trading scheme. The sample of EU ETS fomgards the importance
of benchmarking and a linear decreasing trendes &llocation which aims to
stabilize the market and emission reduction. Ckingbproach on emission
trading scheme underlined priority of announcenasémelated laws internally to
be legally binding for all parties and establishingihmonitoring reporting and
verification of GHG. Finally, the lessons learnorfr RGGI of USA could be
defined as firstly, sectoral limitation on fossiief power sector, secondly,
auctioning of most of allowances, thirdly, the limx emission reduction credits
with the scheme, fourthly, re-directing the incofren auctioning to renewable
and energy efficiency projects, fifthly, pass owéthe cost of emission on end
consumer which has to be avoided.

All these lessons will be considered in the nexaptar while proposing
design of pilot emission trading scheme in Turkdhe chapter 5 starts with a
detailed analysis on emission characteristics ak@yiin consideration to base
the emission trading scheme on correct and appteppillar that will enable
emission reduction and re-direct of the financddar carbon technologies.
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CHAPTER 5. DEFINITION OF POLICY
APPROACHES FOR TURKEY

As a developing country, Turkey has high rate ofssian increase between
1990 and 2010 during the period in which the emrsshagnitude is more than
doubled by 114 percent [75]. Being Annex | party fdFCCC, Turkey does not
have any emission reduction commitment under Kyerotocol, but there are
expectations from international arena that Turkeynmit emission reduction
targets or develop strategies towards pricing aadraissions [23]. The trend of
localised climate regimes after failure in Coperdragn 2009 is more suitable
for Turkey to regulate a carbon market internallhe growth trend of Turkey,
which has an average rate of 4.3 percent over 22syep to 2011, has some
priorities as other developing countries in constlen of climate strategies
[76]. That is the reason why a climate strategy Hawes national industries in
international competition and enable for a smoadhgformation to low carbon
development is crucial for Turkey.

Any policy proposing for emission trading schems taconsider the graphic
in Figure 13. Turkey has high rate of GDP growtlihwd.25 and population
growth with 1.71 over four decades in which botHigators contribute to the
overall carbon dioxide emission per capita of Tyr&0]; [77]. While
population growth of Turkey has a declining tendesioice 1970, emission per
capita increases steadily as a contribution of gnaate of GDP.

Population, GDP and Emission Growth Rate for Turkey, %

‘0

—o—Population Growth Rate —#—GDP Growth Rate Emission/Capita

Figure 13: Population, GDP, Emission/Capita, GroviRate of Turkey [77]
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As presented by Kaya Identity in chapter 3, maimtigbutors of total
emissions are population, GDP per Capita, energgnaity of GDP and
emission intensity of energy use. As population wgho rate is more
demographic then political and GDP per capitags sif wealth, no policy can
target to reduce GDP per capita and populatiomfoaim of emission reduction
target. Then policy choice for emission tradingesoe has to focus on energy
intensity of GDP and/or emission intensity of eryengse. The statistical
background of Turkey which defines the frameworkhaf proposal for emission
trading scheme will be the subject of next subatrapthere the focus will be on
emission intensity of energy use and energy intg$iGDP.

Being as the first research on the issue of evasludif global climate change
and emission trading scheme in Turkey, the poliggreaches defined in this
chapter has to consider the pillars as below.

1.To propose a design of pilot emission trading sahéased on fossil fuel
power sector.

2. To propose emission intensity of energy use asrasseon reduction target
for Turkey

3. To define benchmarks with a linear decreasing tfemdossil fuel types
based on the methodological tool on UNFCCC.

This chapter of the PhD work draws the line offtlaenework of the proposed
pilot emission trading scheme with help of analydath sources that cause the
emissions which is based on Kaya Identity. The iairtine first subsection is to
find a point where emission reduction opportunisy possible and more
economical for the country. The second subchapteviges a framework of
design of emission trading scheme and underlinesétessities, derived from
the data analysis and country samples that is a@adlyn chapter 4. Overall
target of this chapter is to draw the frameworlpitdt emission trading scheme
with help of statistical data of Turkey and sangases of ETS.

5.1 Statistical Pattern that Defines Possible Clinta Policies of
Turkey

One of important step in having concrete policreslimate change topic is to
measure the emission data of industrial sectormasy believed thalf you
cannot measure it, you cannot manag€d fie regulation on following up GHG
in Turkey has been prepared with such kind of nedde regulation on
monitoring reporting and verification (MRV) was pished on April 25, 2012
in official gazette with an aim to monitor and mgeathe emissions from
industrial and energy sector of Turkey [78]. Thgulation defined the year of
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2015 as the start year of monitoring reporting aaufication of emission from

several sector and entities. This step was onéefriportant steps of Turkey
for climate change negotiations beside signatuteyoto Protocol in 2009 [27].

The aim of the regulation is to have concrete adtamission and emission
sources which enables the ministry to control arahage them for a future
emission trading scheme.

Before going in to details of design of emissicading scheme in Turkey, it
Is better to understand the country’s situation dmgission trend, emission
intensity of GDP, emission intensity of energy proiion, emission per capita
and GDP per capita. The subchapter of the thesilyzes the emission related
data of Turkey with a comparison of EU, developosauntry and rest of the
world. The aim of the subchapter is to find a pevhere emission reduction for
the country is more economical and effective. Tioeee the subchapter gives
first clue of the design of emission trading scheme

While analyzing the data of Turkey, Kaya identisyitis illustrated in chapter
3, Equation 2will be applied to understand the patterns of timesssion growth.
Equation of Kaya Identity states that total emisaamount at any time based on
the pillar of population, GDP per capita, energe p&r unit of GDP, carbon
emissions per unit of energy consumed [14]. Tmgps equation can be used
for estimation of future emission trends and thetdies on total emission, which
will be applied to analyze the impact factor ofamar intensity of energy on total
emissions in next chapters.

Understanding and analyzing the magnitudes anematof the factors that
influence CQ emissions in Turkey is a prerequisite to form thesign of
emission trading scheme. Following Kaya identitye @f the driver of increase
of emission is population magnitude and growth whiercontributes through
Increase of consumption and degradation of ecasystaus, higher population
magnitude results in higher rate of emission [1%le population magnitude of
Turkey is illustrated iMable 5.

Table 5: Population and Population growth rate airkey, [80]
1990|2000 |2007|2008|2009|2010|2012|2015|2020 2025

Population

o 56.47/67.8070.5971.5272.5673.7275.62 77.6081.78 85.41
(millions)

The growth rate of population in Turkey has beenlidmg since 1990 as
shown inTable 5 however, the rate is still higher than the rdghe world. The
population increase has been steady in Turkey avitalmost stable growth rate
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which declining slowly [81]. In regards of Kaya Md#y, population growth of
Turkey may have an increasing trend on total ewmssof the country.
Comparing the population characteristics of Turkeyable 6with the rest of
the world shows that Turkey is in between of theellgping world where the
characteristic of population growth rate is highhna declining trend [81].

Table 6: Population Growth of Selected Developind ®eveloped Countries
[81]

Countries an
Regions

East Asia &
Pacific 1.60 | 1.25| 099 0.72 0.71 O.
(developing only)
Europe & Centrg
Asia (developin¢ 0.65 | 0.07| 0.200 0.23 0.383 0.45 0.480.47
only)

Latin America &
Caribbean 1.86| 1.67| 148 119 1.1
(developing only)
Sub-Saharan
Africa 277 | 2.66| 260 249 24P 249 2.5®.53
(developing only)
European Union| 0.33 0.20 0.23 046 044 034 0.2827
OECD members| 0.86 0.80 0.42 0.y4 075 068 0.6864
World 172 | 149 1327 118 1.18 1.17 1.18.15

Turkey 1.73] 1.63 148 134 132 129 1p3.21

1990| 1995 2000 200 2008 200p9 2Q10 Z(l)ll

0 0.680.67

~l

1.14 1.131.12

Q)

Another factor with reference to Kaya ldentity amdsearch to define the
place of Turkey for a better analysis and to fofnemission trading scheme is
gross domestic product per-capita (GDP/POP). GDfcagata of Turkey is
almost equal to mean of World and more than meatewéloping countries as
the Figure 14 below [82]. While mean of GDP per capita of depahlg
countries is round 6,160 USD with current priceBRGer Capita of Turkey is
10,534 USD slightly higher than average of the dorl
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GDP per capita (2011 US$)
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Figure 14. GDP per capita of developing and depeld countries [82]

Based on this indicator, Turkey can be classifiedlionm income country like
other developing countries. Reference to Kaya Itdentigher income increases
consumption power of the population which resuitiigher degradation of the

environment and increases in carbon dioxide emmsdi9].

GDP per Capita in 2011 US $
$12 000 10050 $10524
$10 000
$8 000
$6 000
4 189
$2 000 — t
$0
1990 1995 2000 2005 2010 2011
®World = Turkey

Figure 15 : GDP per capita over year, Turkey andam@f whole World

[82]
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Besides being a developing country, Turkey has lbapially growing with a
GDP per capita around 2,000 USD in 1990 to 10,080 h 2012 as irfrigure
15[82]. The growth rate of the average of the wdrdd been less than Turkey.
The growth rate of Turkey has been volatile dupegiod of crisis a&igure 16
which showed that economy of Turkey is highly degesmt on financial means
of foreign investments. High rate of growth shotattthe country will consume
more and consequently cause more emissions. Thelgrate of Turkey over
22 years has been 4.3 percent while the world leas lgrown by 2.7 percent
[76]. The rate and patterns of growth shows a sintyl with the rest of
developing countries with a volatile trend of grovand openness to external
crisis shocks.

15

10 -

O T T T T T T T T
D oS Y S o N HF O D
UESIINENENEN AR

Zo

-10 -

Figure 16: Growth rate of Turkey compared to Wdgdl) [76]

As the factor of population and GDP per capita friaya ldentity have
direct impact on magnitude of emission of carbomxidie, the policy
instruments cannot easily handle these two indisato reduce emissions.
Firstly, governmental policies mainly targets torease GDP per capita to raise
the welfare and gain votes, which in turn increas®sssions. In other words,
increase in welfare results in more consumptionrarges the level of emission.
Secondly, the indicator of population has been nmtexlinked with social and
demographic character that cannot be easily céadrddy policies. As a result,
any climate policies aiming to price carbon anduced emission have to
consider other two indicators, namely, energy isitgrand carbon intensity, are
two policy instruments to handle the issue of eimrsgseduction.

Economic recovery leads to an increase in totatggneonsumption per unit
of GDP, which is called as energy intensity of GEBRergy intensity is the ratio
of primary energy consumption to gross domestidpcd (GDP) measured in
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constant USD $ at purchasing power paritiggure 17shows energy intensity
in kilogram of oil equivalent per constant $2005RJSat purchasing power

parity [83]. Turkey’'s energy intensity has remaimethtively stable over the

past decades around 0.11 kilogram of oil equiva({ko€) of primary energy

while the energy intensity value for average wadthl has been around 0.20
koe/$ and decreasing constantly [83].

0,3

0,25 |

H World

B OECD
0,2 -

M Europe

0,15 - B Turkey

M Latin America
0,1 1 Asia

Africa
0,05 -
Middle-East

2006 2007 2008 2009

Figure 17: Energy intensity of GDP (koe/$2005p)[83]

Even though Turkey has a low level of energy intgnsompared to rest of
the world, strategic documents of energy efficiepcgpared by Ministry of
Energy and Natural Resources of Turkey [84] cldion20 percent reduction in
energy intensity by 2023 compared to base year .20hfough this official
document, the reduction is materialized over eneffijgiency activities of the
country and supplemented by policies. Once theetargy achieved, that can
contribute to over all emission reduction of theminy. However, as it is raised
by EIA [70], reduction in energy intensity might thaccounted as there is
energy savings, it can also be fostered by a fgstavth in services than in the
more energy-intensive industry. The tendency eirgy intensity in Turkey for
over 10 years has shown a stable character whilgéhf world it has been
diminishing asFigure 18 From this picture, the projection of Ministry of
Energy and Natural Sources of Turkey aiming to cedR0 percent of energy
intensity seems to be challenging as indicator setmbe already very low
compared to OECD and other developed countries.

Figure 18is derived from the statistical data of IEA [85hwh has very good
correlation withFigure 17 According to both figures, it is clear that Tuykeas
a stable energy intensity trend that is lower thaan of World and mean of
EU. The level of energy intensity value for Turkisyin parallel with other
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developing countries such as Mexico and Brazil,lbwer than China and India
[85].

Energy intensity
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Figure 18: Energy Intensity, Total Primary Energyor@Gumption per
Dollar of GDP (koe per year 2005 USD Purchasing BoWarities), [85]

Turkey’s energy intensity per GDP (PPP-adjustecbimstant year 2005 US$)
has remained relatively steady over the last tweades, as for Europe, there is
a much stronger downward trend over all of the B¥tyears. Low level of
energy intensity of Turkey, therefore, not onlyleets its low GDP per capita
relative to OECD Europe but also suggests that dbenomy is already
relatively energy efficient, given the value of astput [86].

The last factor that Kaya identity uses to calailamission magnitude is
carbon intensity of energy consumption, which isoaktalled as emission
intensity. Carbon intensity indicates emission tdngs per mega joule energy
consumed [87]. The decreasing trend in carbon sitienregarded as
decarbonization which could be a result of techgiolal development or a shift
to lower carbon emitting sectors, such as from doabas or from gas to
renewable energy [88]. With regards to Raupachl.ef79], although Kaya
Identity could be decreased to three factors degivirom Equation 2 and
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combining energy intensity of GDP and carbon intgred energy under carbon
intensity of GDP as thehyba! Nenalezen zdroj odkazi., carbon intensity of energy
will be analyzed separately for better view of usficarbon emitted per energy
consumption.

Equation 3
C E C
—— X —_—
GDP GDP E

Combining energy intensity of GDP and carbon intgnsf energy can well
hide emission of the country when there is a ghfifeconomy to less carbon
intensity sectors such as services. Thus, onceogagmission is constant and
GDP increases that causes the carbon intensityDé? & go down, however,
there is no real emission reduction. That is thes@a not to combine both
indicators in this PhD dissertation. The indicadbrcarbon intensity of energy
consumption is calculated by carbon emission oflifted countries divided by
primary energy use as kilogram of oil equivalenhafl is carbon dioxide
emissions from solid fuel consumption per energgsconed. AsFigure 19
carbon intensity of Turkey has been stabile overy@frs around 2.8 kg/koe
(kilogram per kilogram of oil equivalent energy useénergy use of Turkey has
been carbon intensive more than mean of World, OEGIntries and major
developing countries, such as Brazil and Mexicd, lbwer than China which
has a carbon intensity of energy use around 3Kolkg/
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Figure 19: Emission Intensity of Energy Use (kg kegrof oil equivalent
energy use) of selected countries [74]

In framework of Kaya identity, analyzed data of Hey shows different
characteristic in some of indicators. While GDP gegpita shows a characteristic
of developing country with a rising tendency, thhevgth rate of population for
Turkey is identical to developing countries witldecreasing tendency as GDP
per capita raises. While politicians tend to insee&DP per capita, it does not
have a short run impact on tendency of populatimwth. There remain to
indicators that policy instruments to reduce emoissihas to rely on such as
energy intensity of GDP and emission intensity idérgy use [89]. Even though
reduction of energy intensity is expressed as &yof Ministry of Energy and
Natural Resources as a target of the year 2023;ale of energy intensity of
Turkey is very low compared to developing countmgsch do not leave any
room for an emission reduction policy. Moreoverglanate policy based on
energy intensity may have more aims than just tengemissions reductions. In
case of Turkey, the aim to reduce energy interd@glared in the context of
energy efficiency independent from a climate po[@4]. As it has already been
discussed in the previous section that Turkey haged away to declare any
target in context of climate strategies and cutaisissions. Consequently,
interpretation of target to reduce energy intensityr 20 percent by 2023 based
on 2011 value could wrong in the context of thissik.

Considering indicators of population, GDP per aa@hd carbon intensity,
Turkey shows a characteristic of developing countiry this sense, the request
of Turkey to be removed from Annex 1 of UNFCCC wageaction to be
considered by other parties. On the other handnbavhigh carbon intensity of
energy use, the emission magnitude of Turkey hesl@a@ated over 20 years by
an increase of 114 percent compared to the levEY90 [53].

73



Annual GHG emission for Turkey, million t CO, equivalent
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Figure 20: Annual GHG emission for Turkey, millimn CQG equivalent
[75]

Figure 20 represents high growth of GHG emission of Turkelyicl is
doubled in 20 years [53]. While increasing trencepofission is a characteristic
of developing country, carbon dioxide emission papita is still very low in
these countries when compared to developed cosn&kginFigure 6 showing
carbon dioxide emissions stemming from the burrohdossil fuels and the
manufacture of cement, carbon dioxide emissiorcppita for Turkey is around
3.9 ton CQ which is at the bottom of figure with other deyslay countries
compared to high per capita emission of OECD andedrStates [24].

For almost all indicators analyzed in this sectextept energy efficiency
value, Turkey shows a characteristic of develomogntry in sense of GHG
emissions. Pefigure 2Q Turkey has a high rate of increase of emissioat, is
why, the pricing of carbon dioxide emission becorregial for Turkey and that
has be done in way as the rest of developing cesntare doing. The
responsibility of developed countries in sense mission reduction shall be
differentiated while the development level of theseintries are one stage that
business as usual scenario of these countriedglstw a declining tendency
of energy intensity of GDP, carbon intensity of gyeuse and population ([81];
[83]; [85]. So, without any serious emission redutttargets, developed
countries can benefit from a decrease in emissiom t the shift of their
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economies to more service sector than heavy indusector [75].Figure 21
clearly states the trend of GHG emissions for Anheauntries with a declining
trend, which underlines the need for more ambititauget and leading position
of developed countries in consideration climateqoes.

Annual GHG emission fro Annex | countries of UNFCCC
(million ton)
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Figure 21: Annual GHG emission for Annex 1 coustreg UNFCCC (in
million of CO, equivalent) [75]

The main question of the thesis is stated as hawclaate policy of Turkey
be defined answered partly in this section by aislgf the data with help of
guantitative methodology. It is found through thigochapter that Turkey has a
characteristic of developing country with high gtbwate of population, high
and volatile rate of growth, high rate of emissiotensity. The data which was
contrary to other developing countries is enerdggngity of GDP. This rate is
low in Turkey as 0.11 kilogram of oil equivalenb@ of primary energy while
the energy intensity value for average world tbtd been around 0.20 kg/koe.

This subchapter also provides proofs for the fastl second hypotheses
which indicates emission from power sector and simns intensity as being
high that gives room for further emission reducsiokVhile one out of four
emissions of Turkey caused by power sector, anicypdhrget the sector can
benefit by emission reductions. Moreover, beingethejent of fossil fuel energy
production by 74.62 percent, emission intensityrofkey is around 2.8 kg/koe
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(kilogram per kilogram of oil equivalent energy ysghich is higher than mean
of World, OECD countries and major developing coest such as Brazil and
Mexico, but lower than China which has a carboansity of energy use around
3.1 kg/koe [74].

The indicators borrowed from Kaya Identity showsattipolicy makers in
Turkey can focus on carbon intensity of energywbeh is higher compared to
values of other developing countries and the méameoworld. Having a higher
value caused by higher dependency on fossil fubishwgives the room for a
reduction. A reduction in carbon intensity of enengse can be formulated
through pricing of carbon emission which has todesign in a way to reflect
development characteristic of Turkey and do nodéirthe growth trend of the
country. As the analyze in the forth chapter, #ssbn learned from RGGI were
indicating fossil fuel based power sector for tamgeemission trading scheme,
while lessons from China underlying the importarafean intensity target
instead of absolute target. Both of these lessolh®evdiscussed in the next sub
chapter to form the framework of the pilot emissi@ading scheme.

5.2 Framework of The Proposal for ETS

The aim with this complementary subchapter is amdihe framework line of
the proposal for design of pilot emission tradiehesme based on the analyzed
statistical data of Turkey and samples approachB&JETS, China and RGGI.

Carbon dioxide emission from electricity sector Tinrkey is around 107
million ton CO, which is 32.7 per cent of whole G@&missions and 26.6 percent
of whole GHG emissions of Turkey by 2010 [53]. Hayithe largest share in
GHG emissions, fossil fuel based electricity prdaurcis one of the key sectors
for climate change policy of Turkey. Any policy pasal based on power sector
will have impact on one of four of whole country iesion. Thus, having
effective instrument for fossil fuel based energgter might have a reducing
impact on the emission of electricity sector whitds been more than tripled
since 1990. This increasing trend has two negatmyacts on Turkish economy:
one is an increasing rate of emissions, and therathe is a dependency of
fossil fuel which has to be imported from other miies. Consequently, the
policies that price the carbon emission of fossdl fpower sector will naturally
have a positive impact on comparative advantageseotwable energy,
assuming that cost of carbon price is not reflected electricity prices.
Consequently, as in the case of RGGI the targabisém apply pilot emission
trading scheme and reduce emission defined ad foeBed power sector.

As it has already been discussed in the previobicbapter of this PhD work,
there are only two indicators except from populatemd GDP per capita that
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Turkey can focus, such as energy intensity of GDB earbon intensity of
energy. Having in mind Kaya Identity as a formwatiof emission calculation,
possible emission reduction target of Turkey cdaddased on two indicators of
this Identity such as energy intensity of GDP orission intensity of energy
consumption. It is stated by the data from Ener{@3 EIA [70] and NERA
[86] energy intensity value of Turkey is alreadyvlevhich does not provide
room for more reduction. On the other hand, emissidensity of energy
consumption for Turkey is one of the highest ineleging countries [70]; [83];
[86]. While China is using combination of these twalicators as defining
climate strategy and emission reduction targetptioposal defined in this work
based on usage of carbon intensity of energy usa &sse for emission
reduction target for Turkey [87].

Explained byFigure 18: Energy Intensity, Total Primary Energgr@umption per
Dollar of GDP (koe per year 2005 USD Purchasing Bowarities), Figure 18in
previous subchapter, energy intensity of Turkegadow that energy efficiency
policies may not be effective enough to further dovit, although there is a
target of 20 percent reduction by 2023 relative@i1 of Ministry Energy and
Natural Resources (MENR) [84]. Even though it igsimed by Ministry of
Environment and Urbanization (MEU) [27] that enengiensity value is higher
than many developing countries, the value provided 990 is 0.17 toe/$ 2000p
and 2008 is 0.12 toe/$ 2000p which is lower tharCOEvalue of 0.18 toe/ $
2000p. Moreover, the same report in the next pageesses energy intensity
value for the year 2008 of Turkey as 0.26 toe/$p00@hich shows the
unreliability of the report.

The value of energy intensity is provided in fisgiction undeFigure 17and
Figure 18 by two sources providing a correlation. Accorditagthese data,
energy intensity of GDP in Turkey is lower than QECountries which could
be interpreted as high share of GDP comes fromemangy intensity sectors.
Additionally, energy intensity value of Turkey h&lsown a stable character over
20 years showing that any reduction could be hafmktachieved [85]. Based on
the reason above, this subchapter focuses on emisgensity of energy use to
be a base for climate strategy of Turkey.

Besides the definition of the target as emissionsity of energy use,
another important pillar of the scheme is to débni of the method for reducing
the emission intensity which is benchmarking metiidtere are two approaches
to set a cap such as grandfathering which is basddstorical emissions as it is
done in the first two phases of EU ETS, and thertme is benchmarking as it
Is proposed for the third phase of EU ETS [64].r@fathering necessitates not
only correct emission data of the sector but algpezise emission projection
that enables the cap to be set below the busisegsual. EU ETS, after trial of
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two phases with grandfathering, defined 52 bencksnfor setting the caps in
the sectors [65]. Contrary to grandfathering, achemarking based method
provides cap and allocates allowances based omt@ncamount of emissions
per unit of productive output. Benchmark methodyéés a harmonization of
production process based on emission intensityipierof production regardless
of whether the cap is set as intensity target oramsabsolute cap. The
benchmarking method of EU ETS is an inspiratioagproach fossil fuel power
sector in Turkey. Starting from beginning to auctall allowances might cause
a heavy burden on power sector to adopt. For #asan benchmarking based
on emission intensity mean of the sector definednigthodological tool of
UNFCCC is used to put burden on inefficient powkmis for the first year,
then decreasing the benchmark by a linear trencdctioning of allowances.
The method of auctioning and offsetting of emissiare defined and illustrated
in subchapter 5.4.

Under the circumstances defined above, the propdgalot emission trading
scheme in Turkey shall be formulated on the pilées®elow:

1. Defining fossil fuel based power sector as a tapfgilot emission trading
scheme

2. Targeting to reduce emission intensity of energydpction instead of a
national absolute cap by setting a linear benchrf@rklifferent fuel types
in fossil fuel energy plants,

The methodology to be used in order to define bewck for the sector
belongs to UNFCCC which partially modified by thettaor for pilot scheme
and political acceptance of the benchmark. The afinthe proposal of pilot
scheme is manifold as to offer policy makers atplcheme to start emission
trading mechanism and introduce carbon pricingha énergy sector, to make
inefficient power plant to pay for emitting carbdioxide, to create a tax income
for government that can be spent on capacity mgldor climate change.

The subchapter at hand provided a framework ofptieposal for design of
pilot emission trading scheme which is based onpglars. It is important to
keep in mind that for operation of these six pdldmased on institutional and
statistical data availability. Thus one relies efated laws and regulations and
the other relies on monitoring reporting and vedfion of the emission related
data from the sector targeted, which is going todmcussed in the last
subchapter. The following chapter will focus on thesign of pilot emission
trading scheme to deliver contribution of the teesi
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5.3 Conclusion of the Chapter

Over all emission of Turkey has a high rate of @ase since 1990s which is
caused the total emission to double. The contoibgtiof the emission is based
on the high growth rate and relatively high ratepopulation over the same
decades. Moreover, the dependency rate of growfossil fuel power sector is
one of determining indicator in high rate of emogs. Turkey has been growing
with 4.3 percent over past decade, while her eomnsdoubled with rate of 114
percent over past two decades [76]; [53].

Carbon dioxide emission from electricity sector26.6 percent of whole
emission in Turkey in 2010 [53]. Having the largskare in GHG emissions,
fossil fuel based electricity production is onetbé key sectors for climate
change policy of Turkey. With parallel to approawhRGGI in northeast of
USA, the policy proposal based on power sectorhelle impact on one of four
of whole country emission in Turkey. Being deperdenfossil fuel energy
production by 74.62 percent, emission intensityofkey is around 2.8 kg/koe
(kilogram per kilogram of oil equivalent energy yss&hich is higher than mean
of World, OECD countries and major developing coest such as Brazil and
Mexico, but lower than China which has a carboansity of energy use around
3.1 kg/koe. Alongside of approach developed in @hwhich is based on
emission intensity of GDP, the proposal definethis chapter offer a target of
emission intensity of energy use which can be tadyeoy definition of
benchmark in fossil fuel based power sector.

Analysis of the statistical data and the sampldsT@®s defines the framework
and pillars of pilot emission trading scheme inkay:. These pillars consist of
firstly, definition of fossil fuel based power sectas a target of pilot emission
trading scheme, secondly, targeting to reduce @mnisstensity of energy
production by setting a linear benchmark for ddfarfuel types in fossil fuel
energy plants. This offer based on the lessonsdeairom EU ETS, RGGI and
approach of China, while considering growth priegt of Turkey. The
inclusiveness of the sector as fossil fuel poweregation is chosen based on the
approach of creating minimum negative impact oarmmtional competitiveness
of the country. As in the case of RGGI, cost afipg the emission reflected on
retail price counted up to 0.19% to 0.55% of averagidential electricity bills,
this can also be controlled in Turkey with relatestitutional control over retail
prices.
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Under the framework and pillars of emission tradsegeme, the next chapter
aims to provide the results of the thesis for tiiepolicy makers, academics.
The next chapter, said shortly, targets to prieeddrbon emissions by defining
a linear decreasing benchmarks for fuel types edtatity generation to reduce
emission intensity of power generations.
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CHAPTER 6. MAIN RESULTS: A PROPOSAL OF
DESIGN FOR PILOT EMISSION TRADING SCHEME
IN TURKEY

Being as the first research on the issue of ewawludf global climate change
and emission trading scheme in Turkey, the tarféte chapter is to price the
carbon emission in power generation sector withoaentation year. The
chapter of the thesis provides a form of desigmflmt emission trading scheme
for Turkey based on the pillars defined in perviattgapter which is the
inclusiveness of fossil fuel based power sectomaasrget of pilot emission
trading scheme and reduction of emission intensftyenergy production by
setting a linear benchmark for different fuel typedossil fuel energy plants.
The pillars defined in previous chapter will be popged by the method of
auctioning of allowances as a way to price the @aremission and linking of
voluntary carbon market for offsetting possibiliyaving a period from 2016 to
2020 for pilot emission trading scheme, the meth&usporting pillars are as
below:

1.To allocate allowances free for the first year aletrease with a linear
trend of 2.5 percent for the following years with aim to auction
allowances, thus, price carbon dioxide emission.

2.To link the voluntary carbon market with the edtli@dd system which
gives room for cost effective emission reduction.

With a target of defining a linear decreasing wnark, the first subchapter
works on the benchmarks for fuel types of eledirisector with the help of
methodological tool of UNFCCC [29]. The aim of thaurth subchapter is
crucial while it analyze the impact of benchmark the emitting sector by
applying the benchmark through auctioning. Progectof energy production
will be analyzed and both benchmarking and allocadf allowances will be
designed on projected data for energy productidre [Rst subsection of this
chapter will raise the question for institutionateals of emission trading
scheme. The step that have been taking so far byeywill be analyzed with
an aim to underlying the missing institution in dee

Overall target of this chapter is to define theigle®f pilot emission trading
scheme with an aim of reducing emissions in fdsgl based energy generation
by providing a benchmarking method for inefficigatwer plants to pay the cost
through a mechanism of auctioning allowances andstom trading.
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6.1. Defining Benchmark for Pilot Emission TradingScheme
(2016-2020): Methodological Approach

The aim with defining a benchmark is to set an eiors standard per
electricity production in regards of fuel types.sBkes emission reduction, for
design of emissions trading scheme, one of the mygsirtant prerequisite is to
set emission caps for the covered emitters, whachbe possible only when the
total emission of the covered sector is known whigtessitate monitoring,
reporting and verification (MRV) in the sector. ellemission cap is like an
insurance for the value of allowances that permhies emitter to emit. That is
why; setting of the cap which determines the amaifrdllowances is the key
iIssue to be determined for a better functioninghefmarket. Any cap set higher
than business as usual will definitely cause thkurfa of emission trading
scheme with surplus allowances as it has beenidadhe first and second phase
of European Emission trading scheme [10]. The bexack defined in this PhD
work could be translated as a cap while it will liged as tool to allocate
allowances, thus pricing the carbon emissions.

Benchmarking in fossil fuel energy production wike derived by the
methodological tool of clean development mechan{§&§®M) of UNFCCC,
namely “Tool to calculate the emission factor faredectricity system, version
03.0.0” [29]. Under CDM rules, renewable energyjgets that supply the grid
with electricity get emission reduction credits iagaa baseline line defined as
continuation of current situation [54]. The logiehind emission reduction
credit is that renewable energy generations doemot against an emitting
baseline, and so, should have emission reductieditsrwhich could be sold
under carbon market and create additional income rémewable energy
projects. Hence, CDM rules provides tool to caltml@amission factor of
existing electricity system which could be intetpteas emission intensity of
electricity generation. As it is discussed in dieaf3, for our proposal Operating
Margin (OM) will be used to provide pure emissimensity of fossil fuel
based power plants.

A stepwise approach of tool to calculate the erars$actor for an electricity
system (2007) is used to determine the emissiotorfacf OM. The required
steps by methodological tool is listed and judtifess below:

Step 1:Identification of the relevant electric systenddthough there are 21
regional distribution regions in Turkey, Article 2 license regulation [90]
defines only one transmission system which is natitransmission system and
Turkish Electricity Transmission Company (TEIAS) ioharge of all
transmission system related activities. Thereftine, national grid is used as
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electric power system for all power plant acti\gttbat are connected to the grid.
However, the national grid of Turkey is connectedite electricity systems of
neighbouring countries. Complying with the rules tbé tool, the emission
factor for imports from neighbouring countries i®nsidered zero (0)
tCO,/MWh for determining the OM.

Step 2: Choosing whether to include off-grid power plantstihe project
electricity systemAccording to tool for calculation factor of OM, gnbff-grid
systems were excluded from calculation due to tdakata.

Step 3:Selection of method to determine the operating mg@M): Table 7
illustrates the share of low cost resources (LCRictvhas to be less than 50 per
cent of total energy production to be able to sedaople OM method according
to the tool [29]. According torable 7 the Turkish electricity mix does not
comprise nuclear energy resource yet, and ther® isbvious indication that
coal is used as must run resources. Thereforeprhelow cost resources in
Turkey, which are considered as must-run, are hysnwer, renewable and
waste, geothermal power and wind power [91].

Table 7: Share of Low Cost Resource (LCR) Prodoct0D07-2011
(Production in GWh) [91].

2007 2008 2009 2010 2011
Gross production 191,558.1) 198,418.0f 194,812.9 211,207\7 229,395.1
TOTAL LCR
Production 36,575.6 34,498.6 38,229.6 55,837.6 ZBQP
Hydro 35,850.8| 33,269.8 35,9584 51,7935 52,338.6
Renewable and
Waste 213.7 219.9 340.1 457.5 469.p
Geothermal and
wind 511.1 1,008.9 1,931.1 3,584.6 5,418.2
Share of LCRs 19.09% 17.39% 19,62% 26.44% 25.38%
Average of last
five years 21.58%

Based on the methodology of the tool, average sbfdev cost resources for
the last five years is far below 50% with 21.58%u4, the Simple OM method
is applicable to calculate the operating marginssion factor (Efid.om,y) [29].
For the simple OM method, the emissions factor kglicalculated using ex-ante
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option with a 3-year generation weighted averagethan the most recent data
available.

Step 4: Calculating the operating margin emission factocoading to the
selected methodFollowing the tool [29], the Simple OM emission t@acis
calculated as the generation-weighted average €fissions per unit net
electricity generation (tCZMWh) of all fossil fuel based generating power
plants serving the system, excluding low-cost/must-power plants. The
calculation of the simple OM emission factor wile lbased on total net
electricity generation of all power plants servihg system, the fuel types and
total fuel consumption of the project electricityseem (Option B), contrary to
the option (Option A) provided by the tool whichsvaffering installation based
approach. The tool offechyba! Nenalezen zdroj odkazi. for calculation of OM
emission factor .

Equation 4

EFgrid,OMsimple,y = (Z FCi,y X NCVi,yxEFCOZ,i,y) +~ EG;
i

Where:

EFgia,omsimple,  Simple operating margin  GOemission factor in year vy
y (tCO/MWh)

FG, Amount of fossil fuel type i consumed in the puotjelectricity
system in year y (mass or volume unit)

NCVi, Net calorific value (of fossil fuel type i in yesr(GJ / mass or
volume unit)

EFcoz,iy CO, emission factor of fossil fuel type i in year y @&GJ)

EG Net electricity generated and delivered to the @ all power

sources serving the system, excluding low-cost Ktrun
power plants / units, in year y (MWh)

[ All fossil fuel types combusted in power sourdceghe project
electricity system in year y

y three most recent years for which data is alvkala

Step 4.1:The first step to calculate Simple OM emissiortdads to find Net
calorific values fuels by Equation 5 as below:

Equation 5
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NVC,, = (FCy, x HVF,,) + 4.1868 x 1000

FG, Amount of fossil fuel type i consumed in the pobjelectricity
system in year y (mass or volume unit)

NCV,, Net calorific value (of fossil fuel type i in yegr (GJ / mass o

volume unit)

-

HVF;, Heating Values for fossil fuel type i in year yc@l)

4.1868 1 Tcal/TJ

[ All fossil fuel types combusted in power sourdesthe project
electricity system in year y

y three most recent years for which data is alvksla

For calculation of Net calorific Value per fossiiel type, the data from
Turkish electricity transmission company [92] iedsas illustrated iTable 8

andTable 9.
Table 8: Heating Values of Fuels (Tcal) [92]

Energy Sources 200D 2010 2011
Hard Coal + Imported Coal 35,180 39,546 57,567
Lignite 97,657 96,551 107,210
Fuel Oil 15,160 8,569 5,280
Diesel Oil 1,830 209 155
LPG 1 0 0
Naphtha 84 105 0
Natural Gas 186,266 194,487 202,064

Table 9: Fossil Fuel Consumption Amounts (ton, 1@@0for Natural Gas) [93]

Energy Sources 20098 2010 2011
Hard Coal + Imported Coal 6,621,177 7,419,703 10,574,434
Lignite 63,620,518 56,689,392 61,507,310
Fuel Oll 1,594,321 891,782 531,608
Diesel Oil 180,857 20,354 15,047
LPG 111 0 0
Naphtha 8,07} 13,140 0
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Natural Gas

20,978,040 21,783,414 22,804,587

As a result of Equation 5 with the help of heatirajues of fuel type and
amount of fuel consumed, the NVC of fuel type isyided inTable 10 The last
column of theTable 10provides value of Efy,;, based on the data of IPCC
[94] and State Development Organization [95].

Table 10: Net Calorific Values of Fuels and Emisdi@ctor (EFi)

NCV; |
Energy Sources NC(\{_'JIZQO;‘) 2010 NC(\1/_.J/2((3)1)1 EFcoz.i(kg/TJ)
Y (1ucg) J

Hard Coal+Iimporte

Coal 22,21 22,32 22,79 89,50
Lignite 6,43 7,13 7,30 90,90
Fuel QOil 39,81 40,23 41,58 72,60
Diesel Ol 42,37 42,99 43,13 72,60
LPG 0,00 0,00 0,00 61,60
Naphtha 43,54 33,46 0,00 69,30
Natural Gas 37,17 37,38 37,10 54,30

Step 4.2:Second step to calculate Simple OM emission faistdo follow
Chyba! Nenalezen zdroj odkas. by multiplying amount of fossil fuel type i
consumed in the project electricity system in yeémass or volume unit), net
calorific value (of fossil fuel type i in year y §G mass or volume unit) and €O
emission factor of fossil fuel type i in year y @GJ) as per methodological
tool of UNFCCC [29]. The result is 109,963 kilo tes of carbon dioxide
emission amount per fossil fuel used for electrigeneration for the year
period 2009, 2010 and 2011 &able 11 which is correlated with TurkStat [53]
data of emission ifigure 8

Table 11: Total C@ Emission Due to Fossil Fuels for Electricity Gemtesn
(ktCOy)

Energy Sources 2008 2010 2011
Hard Coal + Imported Coal 13,164 14,819 21,571
Lignite 37,164 36,745 40,802
Fuel Oll 4,608 2,605 1,605
Diesel Ol 554 64 47
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LPG 0 0 0
Naphtha 24 30 0
Natural Gas 42,346 44,215 45,938
TOTAL 97,863 98,478 109,963

Table 12 below presents the gross electricity productiotaday all the
relevant energy sources. Low-cost/must run ressurdes hydro, wind,
geothermal and biomass do not emit fossil,Cé&hd thus, are not taken into
account in calculations of OM emission factor.

Table 12: Gross electricity production by fossileegy sources 2009-2011
(GWh) [96]

Energy Sources- Fossil Fuel

Type 2009 2010 2011
Natural Gas 96,094|7 98,143.7 104,047.6
Lignite 39,089.5 35,942.1 38,870.4
Coal 16,595.6 19,104.3 27,347.5
Fuel Oll 4,439.8 2,143.8 900.5
Motor QOil 345.8 4.3 3.1
Naphtha 17.6 31.9 0.0
LPG 0.4 0.0 0.0
Total Generation 156,583.4 155,370.1 171,169.1

Table 13shows gross and net correlation data of wholeratég production
in which the correlation can help to find net elety generation by fossil fuel
energy sources, as tiizhyba! Nenalezen zdroj odkas., EG, value requires
net value. Therefore, following help to derive rddta by calculating the
net/gross proportion on the basis of overall geos$ net production numbers.

Table 13: Net/gross electricity production 2009-2¢GWh) [97]

2009 2010 2011
Gross Production [GWh] 194,812.90 211,207./0 22919
Net Production [GWh] 186,619.30| 203,046.10 217,B67.
Relation 95,79% 96.14% 94.84%
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Multiplying these overall gross/net relation pettagies with the fossil fuels
generation amount imable 12does, in fact, provide an approximated net value
for fossil fuel based energy production. Howevdris tis a conservative
approximation as the consumption of plant aux#éisrof fossil power plants is
higher than for the plants that are not includethenbaseline calculatioifable
14 shows the resulting net data for fossil fuel gatien with the help of
correlation provided ifable 13 The third row inTable 14represents imported
value which shall be added to the net value acogrth the tool of UNFCCC
[29]. The result in last row provides pure valup@ied to the grid.

Table 14: Electricity supplied to the grid, rele¥dar OM (GWh)

2009 2010 2011
Net El. Prod. by fossil fuels 149.997,7 149.366,52.836,3
Electricity Import 812,0 1.143,8 4.555,8
Electricity supplied to grid by releva
sources 150.809,7 150.510/0 166.892|1

Step 4.3:The last step is to calculate f&fomsimple,yderived from Equation 4
which represent amount of carbon dioxide emiss®imnaable 11divided by
amount of fossil fuel electricity production asTiable 14: Electricity supplied
to the grid, relevant for OM (GWh)Table.IPhe result is 0.6542 tGPer MWh
as inTable 15

Table 15: Calculation of Weighted E& omsimple y(KICO/GWh)
OM Emission Factor 2009-2011 [tCQ@MWh]

OM Emission Factor 0,6489 0,6543 0,6589
3-year Generation Weighted Avers
oM 0,6542

Energy generation from fossil fuel in Turkey caufe8542 tCQ per MWh
which is a mean of three year value and averagellofossil types. OM
Emission factor calculation is based on CDM methagical tool of UNFCCC
called Tool to calculate the emission factor foredectricity system [29]. Based
on data of fossil fuel energy resources, heatingevand emission factor of
these resources, the tool provides method to farthan dioxide emission of
fossil fuel fired power plants. Once having elestyl production data of these
plants, it is possible to find OM emission factdéfassil fuel energy production
which is the emission intensity of energy productio this sector. While
methodology offers a weighted combination of OM ssmn factor and BM

88



emission factor, in this article BM emission facter excluded due to the
involvement of renewable energy which lessens thisson factor.

Remembering Kaya Identity iBEquation 2, the OM emission factor which
can be called as emission intensity of energy prtolu is part of emission
intensity of energy use, thus, any decision onllef®enchmarking will define
a possible cap for the sector simultaneously, aglg ko decrease emission
intensity of energy use. The issue of allocatiballowances, then, can be done
accordingly. What is proposed here is to have OMssion factor as a
benchmark that defines amount of allowances fatetity sector regardless of
being allocated as free of auctioned. While therbig difference in between
emission factors for natural gas, lignite and @slnTable 16 any benchmark
defined has to be adjusted for fossil fuel type.

Table 16: OM emission factor for Fuel Types (cadted by author;)

Type of Energy Mean of 2009, 2010 and
Resources 2011 (t CQ/MWNh)
Natural Gas 0,444

Lignite 1,008
Coal 0,786
Fuel Oil 1,038
Diesel Oil 1,609
Naphtha 1,385

Considering the differences in OM emission factonatural gas and coal in
Table 16 as it is done by Germany under EU ETS @ble 17 it is proposed to
have three benchmarks for electricity sector ink€yrfor natural gas, coal and
lignite.

Table 17: Electricity Benchmarks in 1l Phase of EUS [98]

Country Benchmark Level
Austria 0.350 t CQIMWh

Belgium Wallonig

0.400 t CQ/MWh

Belgium Flanders

0.359 t CQ/MWh

Bulgaria

0.350 t CQ/MWh

Czech Republic

0.430 t CQ/MWh

Germany

0.750 t CQ/MWh coal generated
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0.350 t CQ/MWh natural gas
generated
Denmark 1.185t CQ/MWh
France 0.950 t CQ/MWh coal generated
Luxembourg 0.365t CQ/MWh
Slovenia 0.350 t CQ/MWh
Sweden 0.337 t CQ/MWh

Table 17represents benchmarks defined by National Allocaflan of EU
under EU ETS for second phase and many of themnderuthe benchmark
defined for Turkish electricity sector as Trable 18 Having an OM emission
factor (Benchmark) of 0.6542 and related electri@hd emission data for
different fossil fuel types, it is proposed to hav® emission factor for each
fuel type with a linear decreasing tendency. Hawnogsiderable differences in
emission factor of fossil fuels is a reason to hdwierent benchmarks for each
fossil fuel type. This approach was developed byHERS$ in phase Il for some
countries that rely on coal and gas power for atatt production [98]. Another
approach proposed in this thesis is the linearedsing tendency of benchmarks
by 5 percent each year. While the definition of dlenark in the proposal is
calculated on OM emission factor which is a mearewiission intensity of
energy production and do not represent best availadchnologies, the
benchmark decreasing tendency aims to enable tters® orient with the
system in the first years of pilot scheme.

Table 18: Benchmarks offered for Electricity seatorTurkey for period of
2016-2020 (calculated by author)

Type of Energy Sources 2016 2017 2018 2019 202D
Natural Gas 0,444 0,422 0,401 (0,381 0,362
Lignite 1,008 0,958 0,910 |0,864 (0,821
Coal 0,786 0,747 0,709 [0,674 (0,640

Although EU ETS defined benchmark level for thirdape based on the
average performance of the 10% most efficient llagtans in the community
(interpreted in this context as the European Ecandwrea) in 2007 — 2008, it is
proposed to have benchmarks as much close as tagaveate of emission of
related fossil fuels under possible pilot schem&urkey in the first years [98].
This approach is justifiable considering developméavel of Turkey and
priority of electricity sector for development.
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The linear decreasing benchmarks in this subchaptere defined by
methodological tool of UNFCCC which called as opiegamargin (OM) and
calculated the mean of emission intensity for teeta. Different benchmarks
were defined in accordance with fuel types as aoise by Germany under | and
Il phase of EU ETS. While the usage of the linezardasing benchmarks as cap
defines the limit of emissions that can be allogdtee, the difference between
benchmarks and linear decreasing rate will be anet allowances. The next
subchapter will focus on the justification of cafos the related sector and
propose a method of allocation of allowances amkirig the voluntary carbon
market with proposed emission trading scheme.

6.2 Estimation of Cap, Emission Reductions and Allmation of
Allowances

In case of cap setting, whether it is absolute @sedin EU which is 21
percent emission reduction in 2020 based on 2038 && emission or intensity
target as done by China which is 40-45 percenteafuction in emission
intensity of GDP in 2020 based on 2005 level, thendmmarking or
grandfathering provides a method to reach the tafyeap [98]. The approach
proposed in previous section as benchmarking tbetredity sector in Turkey
aims to decrease emission intensity of energy ndesapport energy intensity
target of Ministry of Energy and Natural Resour{@$] as 20% decrease in
energy intensity by 2023 based on 2011 level.

The decision of setting a national cap is politigadcess, therefore, the offer
in this proposal does not include a national cap offers a bottom up approach
to set a benchmark for the sector and analyzeoltening effects:

1. The impact of ex-ante benchmarking on fossil fusérgy sector in the
proposed period of 2016 — 2020,

2. Income of the state through auctioning,
3. The impact on carbon reduction projects in Turkey.

The proposal of benchmarking of carbon emissiooffiered for fossil fuel
based energy sector as done in previous secti@ubeclectricity sector is one
least international than any other comparativeasant regards of international
competition [99]. Thus, once the policy makers mergy sector can control the
price of electricity so as not to be reflected i@ ttnd consumer, which is
possible under Turkish energy law numbered 4628, cbst of emissions of
fossil fuel based energy production can have buoethe producer [90]. With
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this approach, emissions are aimed to be priced féssil fuel based
installations, and so, comparative advantages s#ilfeuel to renewable energy
are lessenedrigure 22: Projection of Turkish Electricity Geragion, 2012-2021
([100]; adjusted by AuthoBigure 22provides electricity projection for Turkey in
which fossil fuel based electricity production domties with 80 percent [100].
While the data by TEIAS provides a forecast of fogel energy production
capacity over the year 2012-2021, the data of tlgarozation assumes that
there is no increase in natural gas, lignite aral consumption for electricity
production after the year 2017. This is the reasby forecast was adjusted by
author based upon the correlation between tablen2dage 50 and table 31 on
page 70 of TEIAS report on Turkish electrical eertp-year generation
capacity projection [100]. Electricity productiorf fwel oil and diesel olil is
ignored due to negligible usage and unreliable.data

Projected Electricty Generation, GWh
250000
200000 -
150000
100000
3¢ 5 : ¢ e— ¢
0 :
2016 2017 2018 2019 2020 2021
—o—Lignite =&-Coal natural gas
=>=Nuclear ==Thermal (Others) Hydro
Wind+Renewable

Figure 22: Projection of Turkish Electricity Geragion, 2012-2021
([100]; adjusted by Author).

Benchmarks defined in the previous subchapter eavesas a sectoral cap
once permitted emission of installation is caleedafs activity data multiplied
by benchmark (BM) which is defined ex-ante as dond&eU ETS. With a
perspective under Kaya ldentity, the proposal @efifor ETS in Turkey bases
on the reduction of emissions from fossil fuel gilyegeneration by defined ex-
ante benchmark which will have a linear declinimmpdency. As projected
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emission of all fossil fuel type is expected toae@01 million t CQ by 2020, a
linear declining rate of benchmark enables an eams®duction of 37 million t
CO,, which is 18 per cent of emission in the last yeathe pilot scheme.
Within the period of 4 years from 2016 to 2020, &s1on reduction will amount
to 92 million t CQ in total for all types of fossil fuels that is ®ngent of

business as usual aggregate emission of the pdfigdre 23 represents the
deviations from forecasted emissions by redline eotbe benchmark is
introduced into the system which enables emissdngtion of 37 million t CQ

by the year of 2020. The third line belongs to fréocation where the
difference between benchmark line and free allooatonstitutes 16 million
allowances that have to be auctioned for the y£2020.

Emission Reduction from Business as Usual Under Benchmark,
kt CO,
250000
200000 o —
B
l< -— - -
150000 ==
100000
50000 16434
8435 12509
4240 37426
2016 2017 2018 2019 2020
Emission Reduction Potential Auctioned Allowances
=4 Business As usual == Amount Allowances under Benchmark
=>e=Free Allocation of Allowances

Figure 23: Emission reduction from Business as lander proposed ETS
for Turkey, ([100]; Author)

A detailed calculation of projected emissions, lenark application and
emission reduction potential of the proposed ETgravided inTable 19 By
2020, carbon dioxide emission from natural gashréa@B9 million t CQ while
lignite and coal follow with 70 million and 41 moh t CQ,, as a result, it is so
important to take precautions to prevent such asxeWith the proposed pilot
ETS and a linear decreasing rate of benchmarkdeég$2 million of emission
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reduction, there will be 43 million of allowanceactioned through the pilc

scheme.

Table 19 Projected, Benchmark and Emission Reduction opBsed ETS, |

CO, ([100]; Author)

2016 2017, 2018 2019 202(| TOTAL
Forecasted (Natural
Gas) 77359 79,167 83,094 86,415 89690 415,724
Benchmark (Natural
Gas) 77359 75,209 74,993 74,090 73053 374,704
Emission Reduction
(Natural Gas) Ol 3,958 8,102 12,325 16637 41,022
Forecasted (Lignite) 61430| 62,936 65,739 68,451 70954| 329,504
Benchmark (Lignite) 61430| 59,789 59,327 58,688 57793 297,024
Emission Reduction
(Lignite) 0| 3,147 6,409 9,763 13162 32,48C
Forecasted (Coal) 34271 36,436 38,096 39,670 41120 189,593
Benchmark (Coal) 34271 34,614 34,382 34,012 33493| 170,772
Emission Reduction
(Coal) Ol 1,822 3,714 5,658 7,628 18,822

While electricity production generate 1/3 of enossintensity of energy us
as illustrated irFigure 8 CO, emissions of Energy Sector, 1920t0Figure 8 any
decrease in emission intensity of energy productiolh cause proportione
decrease in emission intensity of energy use. Hawvirmind Kaya Identity as |
Figure 24 the opportunity for Turkey to reduce emissiory reh focusing or
emission intensity of energy use. While populabod GDP per capita increas
gradually and it igpreferred to be so, and energy intensity of GDébisstant ir
the case of Turkey, there is only opportunity tledies on emission intensity
energy use. The proposed pilot scheme, enablingn@iibn t CO, emission
reduction over 934 million t C, business as usuainession, is expected to ha
a 4 per cent decrease emission intensity of energy use. Such a pilbeste
designed and implemented carefully might help tduce rate of emissic
increase in Turkey.

Constant 495

* (GEP) * (%)

+4.3%/1.32%

+1.32%
GDP
C = POP|x ( )
POP
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Figure 24: lllustration of Development of Emissiqfis4]; Author)

Proposed pilot emission trading scheme introduaadon pricing in the
system by putting a benchmark and reducing it ¢iveryears. By this method,
emissions over the benchmark are aimed to be casapsth from the emission
reduction market which called today as “voluntaaybon market”. This market
could be well integrated under emission tradingesah through the registry
system that is introduced by Ministry of Environrh@md Urbanization [101].
The number of projects under process of developménterified emission
reduction project has reached 218 and volume ofs&om reduction is
respectively 16 million annually, once assumed #ihathese 218 projects are
registered and issued credits as illustratediahle 20 The number of projects
and data of emission reduction amount are trackad the registry system of
Standards under voluntary carbon market [102]; 103

Table 20: Projects and respective emission redactialues under Gold
Standard and VCS

Project Type Number of Annual GHG Reduction Potential
Projects (tCO2e)

Hydropower 124 7,181,723

Wind power 64 5,603,468
Bio-gas 6 514,789
Geothermal 6 405,309

Energy Efficiency 5 151,432

Landfill Gas 13 2,473,093
TOTAL 218 16,329,814

As can be seen imable 20 there is really high potential of projects thet a
registered under voluntary carbon market standsudh as Gold Standard and
VCS or any standard that can be defined by poliakers to supply the system
by credits which can create an additional income rémewable energy and
energy efficiency project. Voluntary carbon mar&etl exchanges in this market
called “over-the-counter” (OTC) which do not haweyacompulsory registry
system [104]. For this reason, it is impossibldéréxk the exact volume of the
market. The report of Stanley and Hamilton [104based on the questionnaires
and feedbacks from the market players. Accordintpeéaeport, the total volume
of the market reached to 95 million t €@ith value of average 6 USD per
credits [104]. Same untraceable issue is also vadid Turkish emission
reduction project while there is no compulsory ségito follow the project and
transaction of the emission reduction credits. &ligh MEU has launched a

95



registry system in 2010, up to now this registrysteygn could not be
operationalized due to lack of incentive for projdeveloper to register their
projects under the system [101]. The proposal ddfifor voluntary carbon
market is that emission reduction credits shalubed for compensation of the
level above the benchmark of the sector. Thus,ink&llations which have
emission over the benchmark will pay for credits tbé project which is
registered under registry system established byistiyn The exchange of the
credits could be well designed over the environ@alestock exchange which is
already mentioned to be established in Istanb@0ib5 [84]; [29]; [95]. While
based on polluters-pay principle, renewable enargl/energy efficiency or any
other carbon reducing projects registered under fygtem get additional
incentive which in long run increases the compeaeatdvantages of these
projects.

An additional step to be considered under emisgiading scheme is
allocation of allowances. Depending on whethessipiiced or not, the initial
allocation methods are divided into two categosash as auctioning or free
allocation [99]. For free allocation, after caldida of allowances per
installation, the right to emit is distributed freé cost, but under auctioning
government bids allowances per price to the maddiough EU ETS auctions
full allowances for electricity market in Il phasé EU ETS, the method for
free allocation of allowances is proposed to bedced in ETS in Turkey with
a declining rate over the period starting with @bcent free allocation, then
with 2.5 percent reduction for subsequent yearg [@&ctioning is an important
part of ETS. While introducing the aspect of “ptdiipays” principle,
auctioning avoids windfall profits for installatisrthat pass on the opportunity
costs of the freely allocated allowances to clicat&l more importantly auction
revenues could be used for other purposes sudmndmf capacity increase in
climate change or R&D in energy-efficient technoésy renewable
technologies [99]. When allowances are freely alted to firms, Hepburn [99]
claims that it is inevitable that some installatitil make profit out of free
allowances as it is done in EU ETS in electricigcter where electricity
installation benefitted from free allowances ansbgbassed cost of carbon to
end users. In the proposed ETS in Turkey, a passtbe cost is offered to be
avoided by end user price by regulatory body ottelgty market which is
possible by the existing law in Turkey.

The proposal for auctioning in pilot scheme in Tayks offered based on 100
per cent free allocation of allowances for thetfirgar of implementation and
2.5 per cent reduction over the following years aihimakes 41 million
allowances can be auctioned out of 842 million asFigure 23Chybal
Nenalezen zdroj odkas.. With the proposal and auctioning method in ETS,
government can earn over 400 million EUR during giet scheme which can
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be directed for R&D on adaptation of climate changécentive for renewable
energy, assuming that carbon price is 10 EUR &+t which is a reasonable
and low price comparing other ETSs such as Auateaid EU ETS.

Amount of Free and Auctioned Allowances, kt CQ

175000
170000
165000
160000
155000
150000
145000
140000
135000

2016 2017 2018 2019 2020

H Free Allocation of Allowances ™ Auctioned Allowances

Figure 25: Amount of Free and Auctioned Allowanéasthe period of
2016-2020, (Calculated by Author)

While setting a cap for the ETS, the target shbw@ldonsidered from both the
“top-down” as having a national target or a cap ‘dadtom-up” methods which
considers to begin with allocating allowances te ttovered entities in a
prescribed manner, and gets the aggregates by gadalinthe allocated
allowances together. Thus, the design of pilot EST@oposed to have a bottom
up method where the design begins with allocatiihgvances for electricity
sector based on a linear decreasing benchmarlkearidecreasing benchmark
targets to enable adaptation of sector to comnaaditin of carbon dioxide
emissions, where the definition of benchmark is @M emission factor
calculated with methodological tool of UNFCCC. Andar decreasing
benchmark and decreasing of free allocation ofalltces is expected to force
the sector to take precautions for reducing emmssiby energy efficiency
projects.

This subchapter has firstly provided a cap whickhefined from bottom up
approach based on a benchmark with declining teryddrinear decrease of
benchmark, on one hand, aims to reduce emissiensity of energy production
by commoditization of emission rights, on the otliand, enables scheme
participants to orient with the system. As secosgeat of ETS, auctioning is
introduced in the system by starting with 100 petrdeee allocation in the first
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year, then declining with 2.5 percent over followiyears. Although auctioning
has many positive impact on ETS, pricing of carleomssion and income for
government to invest in renewable energy are twg@omant aspect of
auctioning. The last important aspect underlined tims subchapter is
conjunction of voluntary carbon market into theteys by enabling installation
in order to buy emission reduction credits fromwuéry carbon market in
Turkey to be used to compensate for their emissuan the cap.

6.3 Summary of Results and Proofs of Hypothesis

The chapter at hand provided results of the thekish are defined in the
framework of the design of pilot emission tradirdheme that aim to reduce
emissions in fossil fuel based energy generatioproyiding a benchmarking
method for inefficient power plants to pay the ctiebugh a mechanism of
auctioning allowances and emission trading.

The results of the thesis could be listed as:

1. Different benchmarks are defined for each fossl type by the help
of methodological tool of UNFCCC as listed undexble 18 The
benchmarks defined reflects emission intensitynafrgy production by
each fossil type, thus they are expressing an geeralue for the first
year of the period which is reduced by a linearrel@ging rate of 5
percent by each year. Defining a benchmark basedemission
intensity for each fuel types creates cost of eiomstr the one which
emits above the benchmark. This situation is walktrated by the
Figure 23 where the red line is benchmark level with a dasing
trend. The gap between blue and red line represeatamount where
plants continue to emit because of their ineffiti@ctivities. This
amount of emissions has to be offset by credits feonission reduction
projects that are registered under the emissiodingasystem. The
offsetting activities creates national carbon mankéich could be
regulated under carbon exchange that is establisbedemission
trading scheme. Thus, the amount of emission remuaethich is the
gap between blue and red line is calculated fomptrod in theTable
19 as 92 million ton CQ By this result, the hypothesis 1 which is
“Does benchmarking method lead emission reductigeaiives?”has
been proofed.

2. Besides benchmarking, the method of auctioning llfwances is
introduced after the first year of free allocatiai allowances.
Although, carbon dioxide emissions of any plante delow the
benchmark, the aim of introducing auctioning is gaoce carbon

98



emission gradually. By the method of auctioning ekhhas a linear
increasing trend of 2.5 percent each year aftst fiear, government
can auction 43 million of allowances and can geeevaer 400 million

EUR once the price is estimated around 10 EUR m=igaed

allowances unit. The method of auctioning has shdwat emission
trading scheme generates income for state and tapebze national

carbon market which is proof for the hypothesis 2.

As a consequences, the method of auctioning anchb&arking under emission
trading scheme which is designed for a 5 yearogden power sector proof the
hypothesis 1 and the hypothesis 2 by creating @mniseductions, generates
income for state and operationalize national carbarket.

The results of the PhD dissertation show that eonsseduction could be an

important mechanism to reduce emission by priciago@n dioxide emission
and create a national carbon market.
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CHAPTER 7. CONTRIBUTION OF THE THESIS TO
SCIENCE AND PRACTICE

The PhD dissertation at hand contributes to sciepectise and education
through the results it provides. Most of the cdmnition is for practice where
policy makers can benefit from the design of péatission trading scheme in
formulization of national climate change polici#fe dissertation contributes to
science of environmental economics by focusingrais&on intensity of energy
production as a method of emission reduction. Tdw@ribution of academics
and education is manifold through whole design obtpemission trading
scheme.

While this chapter of the dissertation presentstrdmution of the thesis to
science, practice and education, it focuses onpthetical consequences and
contributions by analyzing the steps that haveadlyebeen taken so far in
relation to climate change. The contribution of thesis on practice will be
listed after analysis on steps that have been takehe state so far.

The contribution of the thesisto practice: Although Turkey, as annex | party
to UNFCCC, has stayed back to declare any emiss@daction target under
global climate regime, it has been performing savesteps forward
establishment of carbon market which in turn insesathe capacity building in
the country. Besides formation of Coordination Bbam Climate Change
(CBCC) and activities of voluntary carbon market Turkey which has
increased human capacity and awareness about elicleinge and carbon
market, there are some steps taken by related tnesigowards establishment
of a possible emission trading scheme, such asigatibh of regulation on
monitoring reporting and verification, announcemehenergy intensity target
and possible carbon exchange under action plalstambul financial center that
underlines establishment of carbon exchange, usagarbon tax and carbon
market for environmental protection [84]; [28]; [9EL11].

One of the important steps was the formation of r@oation Board on
Climate Change (CBCC) which was established by Rmene Ministerial
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Circular No. 2001/2 and was restructured in 2004oW¥ing Turkey’s accession
to the UNFCCC [105]. The Coordination Board on GlienChange (CBCC) is
the main policy making body on climate change eslatssues in Turkey.
CBCC, as an official body, is responsible for emsyrthe coordination and
distribution of responsibilities among public anavate sectors, and designing
national and international climate change polibgstaking into consideration
the national circumstances of Turkey.

Another step taken by Ministry of Environment ando&hization was the
publication of regulation on monitoring reportingdaverification which aims to
reach exact data of emissions from related seetodsenforce the requirement
of UNFCCC on annual inventories of emissions andonals of greenhouse
gases (GHG) by using the Intergovernmental Panéllonate Change (IPCC)
methodology [78]. The framework regulation on monitg, reporting and
verification (MRV) published in official gazette 2012 is a copy of EU ETS,
and covers the same installations as in EU ETS. [W&tallations having
capacity over a certain limit will be required tabsit their GHG emission
report by April 2016 to related Ministry, which nmesathat works on monitoring
plan of 2015, has to be approved by mid-2014 [TB¢ work on MRV is under
process within the responsibility of Ministry of Hironment and Urbanization
which is the core and serious step taken by statelation with climate related
works up to now. The target of energy efficiencgldeed by Ministry of Energy
and Natural Resources aims to reduce the ratim@&fgy consumed per GDP at
least 20% by 2023 compared with the level of 2@U4].[This is another crucial
step towards emission reduction target, but cabagiurely formulized as pillar
of emission trading scheme as far as the sectooggtion and target is not
defined.

There are more steps of government in strategiersapf energy efficiency,
national climate change action plan (NCCAP) andrenmental law in relation
to EU accession process [84]; [28]; [95]; [114].vitaver, any of these strategic
papers neither put a form of design for emissiaditrg scheme nor draw a road
map to design such scheme. Even though there argecaeaction for work on
climate change as closure of Climate Change Depaitnm Ministry of
Environment and Urbanization, there is willingnessl awareness in the level
of policy making as it is stated in strategic pap@nd actions taken to
implement the instrument of carbon market in a bela¢ way to profit from it
[106].

The strongest climate change reaction as a mankétument is developed
under voluntary carbon market which was not undertrol or supervision of
the state [107]. Voluntary carbon market in Turkeyone of the serious and
widely recognized instruments parallel to Kyoto tBoml Clean Development
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mechanism, which has increased awareness and tyapadding in tackling
climate change issues. Voluntary carbon marketbe@sn an instrument set up
for corporations and individual to offset their egion from emission reduction
credits generated by projects that reduce emissowndo not emit carbon
dioxide and registered under a standard of volyntarbon market [108]. The
aim of voluntary carbon market which is the samecksmn development
mechanism (CDM) under Kyoto Protocol to create toltal income for the
Project cannot be otherwise realized. Turkish rexide& energy market was
introduced with carbon market in 2006 enabling $lketor to benefit from an
additional income [107]. Since then, there has baemsh from renewable
energy projects such as wind, hydro, geothermaldfih power projects to
benefit from voluntary carbon market which in tumoreased human capacity in
regards of carbon market and climate change i14402%,[103].

Ministry of Environment and Urbanization (MEU) peepd an online registry
system for projects that are registered under ayntary carbon standard to
ensure a more effective monitoring system of thegeat developed in Turkey,
which is published in the Official Gazette No. 236 2010 [101]. Even
though the registry system is seen attractive byept developers, it is aimed by
registering these projects to increase the cretyilof carbon certificates that are
developed in Turkey. Turkey aims to link currentiwdary carbon market
projects with any future market-based mechanismsdedared in national
climate change plan in order to let emission radagbroject continue to benefit
from new market(s) [27]. There is a capacity in Kayr in regards of
development of emission reduction projects andnibida of ministry of
environment and urbanization to link these projetith a possible emission
trading scheme.

As it is underlined before, an emission tradingeyysrequires several axes to
function smoothly, such as setting the total emarsdimit i.e. a cap, allocation
of allowances (permit to emit), MRV of greenhousas g(GHG), trading
infrastructure, e.g., registries and exchanges.dDtliese four axes, Turkey has
already announced the second one namely MRV of Gh&others need to be
defined in case of a plan for emission trading sehe

The contribution of the thesis on practice fulfiissing steps that has not
been taken so far such as setting the total emidsmit and allocation of
allowances. The first contribution is the benchmsaittentified for each fuel
types for an emission limitation of the plants. ligh the benchmarks were
identified as an average emission intensity of gnemroduction for each fuel
type, these benchmarks provide upper limit of eimnssfor related fuel type in
energy production. Any emission above the benchrhak to be reduced by
energy efficiency projects or by purchase of ceedibm proposed carbon
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market. Thus, benchmarks for each fuel types csemteemission limitation or
cap from a bottom up approach.

The second contribution for practice is the proptsat is offered for linking
voluntary carbon market with the emission tradiggtesm so that any carbon
dioxide emission above the benchmark could be cosgied by offsetting.
Any emission above the benchmark has to be offggtubchasing of emission
reduction credits which in turn creates a natiacegbon market based on the
exchange of emission reduction credits.

The third contribution of the dissertation for thactice and thus, for policy
makers is allocation of allowances that is auctibaéer the first year of the
period. While allocation of allowances provides #mount that can be emitted,
under the pilot emission trading scheme, allowararesallocated free for the
first year. For the following years of emissiondiray scheme, allowances are
auctioned with a linear decreasing rate by governtme an attempt to price
emission even though they are below the benchn@okernments can create
income by auction of allowances which can be retie for R&D or incentive
in renewable energy.

The contribution of the thesis to environmental economics. Based on Kaya
Identity [14], the thesis offer a reduction in esm intensity for Turkey.
Through the analysis of the energy data, emissitensity of Turkey is high
compared other developing countries because of deglendency rate on fossil
fuel for energy production. Although, Ministry ohErgy and Natural Resources
[84] put a target based on reduction of energynsitg of GDP, the thesis
discusses that reduction cannot happen in enetgpdity of GDP because of
having a low and a stable value for over 20 yearGontrary, the PhD
dissertation offers emission intensity indicatoaaarget to be focused on which
Is inspired from Kaya Identity and can be useddovironmental economics.
Emission intensity value in Turkey can be reducgdditing benchmark as cap
of emission limitation and forcing the plants taluee their emission which is
above the benchmark.

The contribution of the thesis to education: The PhD dissertation provides a
design for pilot emission trading scheme for Turkeyh a background of
evolution of global climate regimes which has todoelressed in academics for
educational proposes. Contributions of the dissertdor educational proposes
can be listed in three categories.

Firstly, educational teaching on the topic of climahange is limited to some
universities in Turkey with a general approach. lde&r, pricing carbon dioxide
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emissions is a key element to internalize nega@xternalities. Thus, the
dissertation at hand provides materials and methodbkandle the cost of
emission through a design of emission trading sehdmthis sense, the PhD
dissertation can also be used for educational &M universities especially
for departments of economics and process engirgegrishow the students how
the cost of emission could be introduced in an eoon

Secondly, emission trading schemes, all aroundwbed, provides sample
cases in regards of handling emissions with a tarfgemission reduction. With
the introduction of cost of emission, the instatlas has to consider how to
reduce emission to avoid emission costs. Thustethehing on emission trading
schemes in universities will provide students wih broader view for
consideration of more efficient processes baseehengy efficiency projects.

Thirdly, the dissertation provides a method thakdi the voluntary carbon
market with the emission trading scheme for a matiearbon market that can
be controlled in carbon exchanges. The issue abmet and international
carbon market provides a subject that can be tanghgpartment of economics
and management with an aim of increasing humancdgpand providing an
academic platforms for discussion and innovatiorb&iter trading system.

In conclusion, while the contributions of pilot ession trading scheme
designed in PhD dissertation to practice can btdisas benchmarking,
auctioning of allowances and linking of carbon nedrto the designed system,
the contribution to environmental economics cammaationed as the approach
developed to reduce emission intensity of energgdyction. Finally the
contributions to education are listed as providimgthods to handle the cost of
emission through a design of emission trading sehamnsideration of energy
efficiency projects under cost of carbon dioxideissmons, and teaching on
national and international carbon markets.
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CONCLUSION

Global climate regimes which were built to respamzteasing rate of carbon
dioxide concentration in the atmosphere are evghfnam global context for
more localized and national actions. After the eoafce of parties in Durban in
2011, it became clear that global climate regimédato prevent 2 Celsius
increase in the global temperature. While Canadewamced her withdrawal
from Kyoto Protocol in 2011, Japan, Russia, Augtrahd New Zealand did not
express their willingness for second commitmentigoeof Kyoto Protocol
(Point Carbon, 2012). EU stayed as one of the imapoiplayer that decided to
continue with the second phase of Kyoto in ordeavoid gab on global climate
process. As a result, the parties of Kyoto protofmi second phase of
commitment only consist of 15 per cent of totaloglbemission contrary to what
was 55 per cent global emission in the beginnindiref commitment period
[109].

The fortune of global climate regime is embeddede@onomical, ethical
stand point of states and practices of global canparket as expressed in the
first chapter already. That is why it is hard tadisovereign states under one
umbrella that can put sanction on them. Economidalests of states conflict
when the usage of public good, the atmosphere,nfedhe subject while
everybody wants to have benefit but not to bearctist. As there is no global
governance to sanction unethical behaviors of thees there will always be
free riders who would like to benefit while othg@ay for the cost.

Another reason of the failure of global climateineg was very much related
with the failure of global carbon market, which bmot provide a reputation
regarding prices stability, incentives for clearmgy and technologies and clues
regarding emission reduction amount. The markefdubesl with over supply of
allowances for the emitters. Because the capstidafmed ambitious enough to
boost the market and reduce the emission. The waps unfortunately set
above business as usual. The result was frustrirtge clean energy investors
who related on carbon prices. The market couldyaot a reputation in sense of
incentives and emission reduction. These were #asons for a shift from
global climate regime to more localized reactionisdmission trading scheme.
Most important achievement of UNFCCC process ispheing of the carbon,
and this is very well translated into emission iingdschemes. Governments read
the development well in order to put tax and capgmission of polluting sector.
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Even though international politics on climate chahgs been weakened since
the failure of Copenhagen in 2009, there is stidbgl pressure for developed
and developing countries to take action to reducgs®ons. Not only for
reaction to this pressure but also with concerngamon emissions, there are
now many emission trading scheme all over the winldwing the way that
has been drawn by EU ETS. Some states have even foyractical to tax
carbon emission and create income for governmenits the case of Australia’s
Carbon Pricing Mechanism. The principle of “commobnt differentiated
responsibilities” interpreted as differentiatedipplreactions in emission trading
schemes all over the world. Although many emissioading scheme in
developing countries are under consideration onrpfag phase, it is clear that
these emission trading scheme will start a proass$ricing the carbon
internally.

The first chapter of the PhD thesis at hand praVvide overlook through the
reasons of the shift towards more localized climasetions which is embedded
in international political economics of the stat€éke second reason of the shift
has been constructed on the failure of global camparket in responding the
needs of emission reduction and encouraging loworatechnologies. All in
all, international climate regime started to evolk@m global context to more
localized ones.

In this sense, carbon markets are essential te pine emissions, and these
markets are expanding both locally and regionallgere are many lessons
learned from experiences over the past eight comemit period of Kyoto
Protocol and experiences of EU ETS. Firstly, dre#tvaluation of the caps on
emissions should result in fewer free allowances stable prices on carbon,
secondly appropriate management of market may megutervention and
adjustments, thirdly and finally confidence hash®created in carbon market
for emission reduction and incentives for renewaplergy. Once all lessons are
applied in an appropriate manner, than it would pgossible to witness a
functioning carbon market which helps to reduce ssians and direct
investments toward low carbon technologies.

Under these circumstances, the position and clinpalecy of Turkey is
analyzed in the first chapters as to define thélpra that PhD thesis handles.
Being listed under Annex | of the UNFCCC which meaimaving
responsibilities in emissions and expected to leambitious target to reduce it,
Turkey has avoided having liabilities to reduce ssiun based on argumentation
of being a developing country. However, the wodl@lhanging as emission rate
of developing countries is increasing rapidly. ¢t expected, regardless of
development level, from all countries to take stEpseduce emissions. One of
the important steps that Turkey has taken is thdigation of regulation on
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monitoring reporting and verification which is ammeaed to take place in 2015
as the first year of monitoring. Additionally, tleeare some more steps of
government in strategic papers of energy efficiem@tional climate change
action plan (NCCAP) and environmental law in relatio EU accession process
which aims an energy efficiency target of 20 petraeduction till 2023 based
on 2011 level, an establishment of carbon exchamgder action plan for
Istanbul financial center [84]; [28]; [95]. Howevenone of these strategic
papers put a form of design for emission tradirtgeate and draw a road map to
design such scheme. It is only Partnership for etadadiness (PMR) that push
Turkey to do some additional steps forward esthioigs emission trading
scheme by support of knowhow and funds. Thus, thedspoint of Turkey in
respect of climate change could be defined asénget policy”.

In this context, this PhD work at hand aimed tovpite Turkish policy
makers a road map towards pricing the carbon eomsswithout having any
burden on international competitiveness. That ig/,wthe proposal for pilot
emission trading scheme is based on reduction egséon intensity of energy
production for a pilot period over 2016 to 2020eTproposal of pilot emission
trading scheme offered a market based approacheobdsis of the pillars and
methods as below:

1. Defining of fossil fuel based power sector as @dtrof pilot emission
trading scheme

2. Targeting to reduce emission intensity of energydpction by defining a
linear decreasing benchmark for different fuel g/ fossil fuel energy
production

The methods:

1. To allocate allowances free for the first year aedrease with a linear
trend for the following years with an aim to auatiallowances, thus,
price carbon dioxide emission.

2. To link the voluntary carbon market with the estti#d system which
gives room for cost effective emission reduction.

While electricity production is less internationhlan any other industrial
polluters, the proposal of pilot scheme which te&sdessil fuel based energy
sector will not have a sharp negative impact on ttemd of country’s
international competitiveness. Moreover, carbon xide@ emission from
electricity sector is 26.6 percent of whole emissin Turkey in 2010 [53].
Thus, fossil fuel based electricity production iem@f the key sectors to handle
emission reduction targets in Turkey. With paratelapproach of RGGI in
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northeast of USA, the policy proposal based on paeetor will have impact
on one of four of whole country emission in Turkéythe case of RGGI, cost
of pricing emission has been negligible in regafieetail bills. Thus, RGGI is

one of good example for pilot emission trading mrkey to show minimum

impact on comparative advantages.

The second point of the pilot emission trading safiés emission intensity of
Turkey is high compared other developing countri€lse rate of dependency on
fossil fuel energy production is 74.62 percent \whtause emission intensity of
Turkey to be around 2.8 kg/koe (kilogram per kibrgrof oil equivalent energy
use), which is higher than mean of World, OECD d¢ones and major
developing countries, such as Brazil and MexicousThthe proposal of pilot
emission trading scheme is based on the reductioemission intensity of
energy production.

Benchmarking provided a method to introduce thelapottom up approach
for aim of emission reduction in the fossil fuelsbd sector. The benchmark
value for fossil based energy generation is defimedhe proposal by the
methodological tool of UNFCCC with aim to be reddi@e a linear trend for the
pilot scheme period. The aim with having a reldyivegh benchmark and being
reduced over the years is to give the sector tbBporssibility to orient with
carbon pricing mechanism. That is the reason femigaOM emission factor as
a benchmark differentiated for each fossil fueletypThe proposal offered a
linear reduction in the benchmark over the yearsuth the period of 2016 to
2020.

One of the important parts of pilot emission trgdscheme offered in the
thesis is the auctioning of the allowances whiemtstwith 100 percent free and
decrease with 2.5 percent each year of the piledsom trading scheme. One of
the aims with this offer is to target an income fbe state which can be
mobilized for R&D in adaptation of climate chang@&daincentives for
renewable energy projects. The other target ofi@uiag is to price high portion
of carbon emissions for the sector.

Besides auctioning of the allowances along sidé&es allocation, emission
reduction in the sector happens as the installasibove benchmark has to
reduce their emissions by energy efficiency prog@coffset their emissions by
purchasing emission reduction credits for compeémsatvhich can in turn
mobilize the carbon market. The offer made in thissis is the integration of
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voluntary carbon market in the pilot emission tredmechanism through the
registration process under Ministry of Environmantl Urbanization.

What is most important for emission trading schesthe determination of
climate policies within the country which is anathmissing part in Turkey.
Although there are some serious steps towards ls$taient of the scheme,
policy makers in Turkey search how to benefit bott to bear the cost which is
not possible. As a macroeconomic policy, it is gaeswithin the country to
benefit from emission trading scheme once the imcdmm auctioning is
effectively directed for new technologies. Since thetermination of climate
policies is weak, the legal and institutional stegdeen forward emission trading
scheme in Turkey stay short of the target. The ggapdone in this PhD work
aims to show policy makers that emission tradingeste could be used as an
effective mechanism to create income for the saatkintroduce carbon pricing
in the system.
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* Collaborates in the development of climate
strategies and Carbon Offset Management
* Collaborates in communication of the emission
trading and climate project activities at Future@a
Turkey

* Has knowledge of the project based mechanis
CDM & JI

* Has knowledge of UNFCCC regulations and
project based mechanism.

* Regularly participates in conferences and
workshop concerning Kyoto Mechanisms and
climate change.

Before:

» 2006-2009 Project Manager, Emissio
Trading and Climate Projects, ERRA Ene
Consulting and Investment Ltd.

» 20052006 Purchasing Officer, Deni;
Cement T.AS

» 2001 Election Supervisor, OSCE, Kosovo.

Language Skills

Turkish and Kurdish (mother tonguelknglish
(fluent), German (good)

Skills

S
Im

ms

Playing folk instrument, chess and volleyball
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