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APPLICATION OF ISLAMIC FINANCE IN OIL & GAS INFRASTRUCTURE PROJECTS
: PROSPECT & CHALLENGES IN ISTISNA AND MUDARABAH FINANCING

Dato Kamil Rahim Sulaiman
Chairman of Board of Directors of Trans Nusantra VVentures
rahimkamil@gmail.com

It is a fact that funding energy sector projects is not always easy since the amount of fund we
need to invest is much higher than the other sectors. As an alternative approach, in this paper we
suggest Islamic finance instruments for fund providing. Two Islamic financial instruments, istisna
and mudarabah will be discussed as alternative tools for funding. Of course it is a necessity to
modernize the traditional istisna contracts for this application. This paper also suggests alternative
contract models to overcome modern-day challenges, particularly suggestions for completion and
price risk will be put forth. Besides, mudarabah financing for energy sector will be also discussed as
another tool. In mudarabah financing, there may be distraction of agency problems with mudarib. To
overcome such problems it may be reasonable to differentiate risk between rabb-al mal and mudarib.
To apply mudarabah to oil and gas sector, we will make the explanations by a case example. Oil &
Gas projects typically stretches for few years,

* exposed to exchange rate exposures,
* price volatility and risk

* completion risk and subcontracts

* Changes in technology

To handle such risks, mudarabah can solve information asymmetry and diverging objectives.
Besides, istisna with muwafakat-alliance can be a good solution. Introducing istisna financing for
megaprojects with a framework of muwafakat that incorporates Alliance Contracting can be a good
alternative for great project such as oil and gas invetments. By using these instruments, there will be
effective and collaborative interaction between owner and contractor by pooling delivery risk thru
gain share/pain share.

Joint development of:-
» Target Outturn Cost (TOC)
» Target Schedule
* Responsibility Matrix

Advantages

» Collaborative approach to risk
Common objectives
Efficient use of expertise
Productivity in workflow
Partnership in project delivery

At this point, there must be redefining cost, profit and loss sharing between rabb al-mal and
mudarib. And for differentiating risk in non-discretionary and discretionary cost:
* Non-discretionary cost >depreciation/amortization, GST
* Discretionary cost > electricity, fuel, manpower, material, maintenance, perks, etc
The detail explantions will be handled with case studies and calculations.



INTEGRATING GREEN ACTIONS INTO THE FINANCIAL ECO-SYSTEM: EXAMPLES
FROM MALAYSIA

Prof. Dr. Mohamed Eskandar Shah Mohd Rasid
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The purpose of this paper is to analyze green sukuk, as an alternative Islamic financial instrument, in
the sustainable environment programmes. To explain that, we need to define Green Technology
Financing Scheme (GTFS). GFTS is is a special financing scheme introduced by BNM, Ministry of
Finance and KeTHHA to support the development of Green Technology in  Malaysia. The
government guarantees 60% of the financing amount via Credit Guarantee Corporation Malaysia
Berhad (CGC) and bears 2% of the total interest or profit rate. It has produced local
greentechnology entrepreneurs with a funding of RM2.96bil for 272 projects.If we consider the pote
ntials for Islamic finance: As of 2016, IF contributed almost 20 per cent or RM 300 mil. (US $ 80.78
million) of the RM 1.5 billion (US $ 403.9 million) financing for 120 projects approved by the GTF
S. To do so, a sustainable and responsible investment on sukuk should be done. In other words, the
system need to set out the additional requirements for an issuance of SRI sukuk and ASEAN green
bond or sukuk. However there are some challenges of green suku issuance:

1. Green investment is primarily charitable but investors prioritize profit.
Industrially untested new sophisticated green technology
Investors’ unaware and/or unsure of the liquidity of sukuk.
Investor awareness of green sukuk sparse; relating sukuk with green energy
Underdeveloped second opinion consultancies
Higher risk in development
Construction delays and unforeseen events
Higher capital burn rates.
. Keeping it Halal and green
10 Ensuring an economic value as well as an environmental impact

As a conclution, it can be said that, for a successful issuence of green sukuk, first of all we need to
have a great awareness and perception. Then there must be a good governance at the core of the
project. Besides, green sukuk should be supported at the institutional level. And for the last word,
there must be innovation to improve such a project.

© N>R LD

Key words: Green Sukuk, Islamic financial instrument, Malaysia
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The concept of energy supply security which reflects economic dimension of energy security attracts
more attention than environmental, technological, social and geopolitical dimensions of energy security. The
concept of energy security is mostly subtituted by the concept of energy supply security due to ever-increasing
energy prices which are the most important risk factor for supply security. It is fact that economies are highly
dependent on the exploitation of land and natural resources — both fossil fuels and renewables. Global world
need secure, sustainable energy supplies at affordable prices. So, there are no localized solutions for these
problems that extend all over the world. The solution is the green economy. The transition from fossil fuels
to renewable energy is expected to reduce climate change which have impacts on existing conflicts and create
new ones (Wreford; 2012). Green economy promises “a development model of economic sectors based on
energy and the environment” such as bio-economy and it is a “system or structure of the generation and
distribution of renewable energy”. The theories of green economy stress on economic value of the ecosystem
in which all creatures (plants, animals and organisms) survive, interact with each other and with their non-
living enviroments (wheather, earth, sun, soil, climate, atmosphere). Thus, all economic decisions that in some
way tied to natural capital and ecological services should be reviewed, due to the interconnected relationship
between people and the environment. According to definition,green economy is “one that results in improved
human well-being and social equity, whilesignificantly reducing environmental risks and ecological scarcities.
and it is simply characterized as; "an economy which has low carbon, resource efficient and socially inclusive".
EEA defines Green Economy as "one that generates increasing prosperity while maintaining the natural
systems that sustain us". Green economy is defined as a whole economy charactarized by climate stability,
resource security and enviromental quality which are three dimensions providing future prosperity.
Reducing greenhouse gas emissions in an effort to mitigate the effects of climate change and improving
resource security by ensuring more efficient and productive use of resources, recycling and re-using products
are the key objectives of a green economy. Climate stability aims to put into action a well-implemented global
action plan to mitigate climate change. The transition from fossil fuels to renevable energy is accepted as
prerequisite in order to refrain from irreversible climate change. Environmental quality represents
«ecosystem» which is essential for both the economy and for wellbeing of society/people; clean air and water,
urban green spaces, nature conservation and biodiversity. The Green Economy does not pollute the land, the
atmosphere, water or seas and substitutes renewable energy and low-carbon technologies for fossil fuels (Hue
et al.:2016). Turkey is one of the most dynamic economy within the developing countries. Turkey has the
biggest increase in electricity and natural gas demand after China which is the second largest economy in the
world. Total electricity generation is 264.877 GWh in Nov 2017. Total electricity consumption is 264.381
GWh. It is estimated electricity demand will reach to 530.000 GWh in 2023. The official target is to supply
160,000 GWh of (%30) this demand from renewable energy sources. Turkey imports almost all of its oil and
gas supplies. Thus, providing sufficient energy at affordable price is core element to ensure energy security
and is one of the most important issue of Turkey’s energy policy (Basaran et al, 2015). Renewable energy
sources, as domestic sources, are expected to secure energy supply for Turkish economy. Law on Utilization
of Renewable Energy Resources for the Purpose of Generating Electrical Energy (law no: 5346) was first put
into force on 18.05.2005. The purpose of this law is enumerated in Article 1 as to:expand the utilization of
renewable energy sources for generating electric energy, to benefit from these resources in a secure, economic
and qualified manner, to increase the diversification of energy resources, to reduce greenhouse gas
emissions, to assess waste products, to protect the environment and to develop the related manufacturing
industries for realizing these objectives.
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Geothermal energy in Turkey

Geothermal energy is an important renewable energy source which is used for direct heat and/or is converted
into electricity. It is considered as a local source rather than a nationwide energy supply and it will also have
the smallest share in renewables. Turkey is one of the 5 leading countries in direct use applications of
geothermal energy and has 1/8 of the world's total geothermal energy potential . Estimated capacity is
38,000GW; however, 4500MW of this potential is available for electricity generation. In early 2014, the
geothermal electricity generation potential of those who had obtained licences from the Energy Market
Regulatory Authority (EMRA) and reached to 706.4 MW. The installed capacity has reached 1064 MW in
2017.

Solar Energy in Turkey

Turkey has a high solar energy potential with an average solar radiation of 3.6kWh/m2 per day and the total
annual radiation period is around 2610h. Due to its unique geographic location and thanks to the sunny skies,
Turkey's annual theoretical and economic solar energy potentials are estimated at 6150 TWh and 305 TWh
respectively. It has been used for water heating via roof top thermal solar system. After 2010s there has been
a growth trend in solar photovoltaics (PV). In 2014, total installed solar capacity was only 40 MW and
increased to 3451 MW in 2017;

Wind energy in Turkey

Turkey has a substantial wind energy potential with its coastal length of 7200 km and an average elevation of
1132 m. available annual total wind energy potential is estimated at 88,000 MW and more than 98% of the
country's wind energy potential is located in Aegean, East-Mediterranean and Marmara regions. The wind
energy market and production started to grow significantly after the renewable energy law (Law No: 5346)
which included a series of policy reforms for the introduction of tariff support for electricity generation from
renewable energy sources in 2005. The Vision 2023 target is 20,000 MW wind power plants with a total
installed capacity of nearly 16,500 MW

Hydropower in Turkey

Hydropower is a clean and cost effective energy source based on a maturely developed technology, which can
help to decrease greenhouse gas emissions, reduce dependency on fossil fuels and mitigate climate change.
Hydropower is the only renewable energy that provides a substantial amount of Turkey’s energy demand.
Turkey has a gross annual hydroelectric potential of 433,000 GWh. In 2017, the installed hydropower capacity
reached to approximately 27,273 MW and hydropower supplied nearly 25% of Turkey’s electricity generation

As a conclusion it can be said that Turkey is one of the fastest growing markets in the world for the last twenty
years. But it is heavily dependent on imported energy, which is relatively expensive and hence possess a
significant concern on sustainability of the national energy management. The utilization of renewables,
especially wind and solar sources for energy production is not only depending on the climate conditions, but
also on the existing technological level with any other restrictive factors such as geographical, economical,
technical, regulatory, social, etc. Still renewable energy sources are unavoidable and unnegletible alternatives
in diversifying energy sources while increasing the environmental sustainability of the national energy supply
system towards a green economy

Key Words: Green Economy, Geothermal Energy, Wind Energy, Hydropower, Solar Energy, Turkey



TEIAS’IN 2017 YILI FAALIYETLERI UZERINE BiR DEGERLENDIRME

Abdullah ATALAY
Enerji ve Tabi Kaynaklar Bakanligi, TEIAS Genel Miidiirii

Bu ¢alisma bes alt basliktan olusmaktadir. Birinci alt baslikta TEIAS 1n profili sektdrdeki yeri,
iletim sistemlerinin 6nemi, etkilesimleri, iletim sisteminin zorluklari, ikinci baslik altinda; planlanan
parametrelerimiz cercevesinde master plan, planlama, kurulu gii¢, iletim, enerji talebi ve puant
gelisimi ve projeksiyonlar, liclincii baslik altinda; sebeke isletme amaglar1 cergevesinde ariza
yonetimi, bakim planlamalar1 yatirim faaliyetleri, dordiincii baslik altinda; sistem isletme amaglari
yani yan hizmetler ve talimatlar; besinci baglik altinda ise; hedefler yer almaktadir. Hedefler baslig
altinda sektdriin TEIAS tan beklentileri ve hedefleri daha fazla yenilebilir enerji kurulu giiciine imkan
veren bir iletim sistemi, iletim sistemimizin Avrupa ile kiyaslandiginda durumu ve TEIAS ajandasi
izerinde durulmaktadir.



DUNYADA VE TURKIYE’DE YENILEBILIiR ENERJI

Omer Faruk Ozgiil
Ozgiil Holding Y®6netim Kurulu Bagkam

Bu ¢alismanin temel amaci; yerli ve milli enerji politikalari ¢er¢cevesinde yenilenebilir enerjiye
iliskin riskler iizerinde durmak ve oneriler sunmaktir. Calisma alt1 bagliktan meydana gelmektedir.
Birinci baslik altinda, yenilebilir enerji kaynagi, yenilenebilir enerji faydalari ikinci baslik altinda;
Diinyada yenilenebilir enerji konusu iizerinde durulmustur. Bu cer¢evede yenilenebilir enerjinin
iiretimdeki dagilimi1 ve yenilenebilir enerji kurulu giicii agiklanmaya ¢alisilmustir. Uciincii baslhik
altinda Tiirkiye’de yenilenebilir enerji konusu, enerji liretimi dagilimi, Tiirkiye’nin yenilenebilir
enerji hedefleri ve gergeklesme durumlar tartisilmistir. Dordiincii baslik altinda, Tiirkiye’de riizgar
enerjisi ve Onemini agiklamak tiizere Tiirkiye’de riizgar enerjisinin gelisimi, Tiirkiye’de riizgar
enerjisinin ekonomiye katkist enerji piyasasindaki gelismeler, YEKA ve Offshore konular
degerlendirilmeye ¢alisilmistir. Yenilenebilir enerji politikalart; besinci bashigin konusudur. Bu
basglik altinda yerli ve milli enerji politikalar1 ve yerli katki ilavesi tartisilmistir. Son baslik altinda;
riskler ve Oneriler degerlendirilmeye ¢alisilmistir. Bu ¢er¢evede; siirdiiriilebilir enerji sektorii i¢in kisa
vadeli oneriler ve yol haritasi, Tiirkiye’deki yenilenebilir enerji ve yatirim riskleri ve yenilenebilir
enerjinin gelisiminin Oniindeki engellerin kaldirilmasi i¢in 6neriler tizerinde durulmustur.



ENERJIi KORIDORU: TURKIYE’NIN KURESEL ENERJi OYUNUNDAKIi ROLU

Prof. Dr. Kerem Alkin
Varlik Fonu Yénetim Kurulu Uyesi, Medipol Univ. Ogr. Uyesi

Bu ¢alismada, petrol lireticisi olmayan Tiirkiye nin Kiiresel Enerji oyunundaki roliinii analiz
etmektir. Caligmada, ele alinacak konu basliklar1 asagidadir.

-19701i yillardan glinlimiize petrol tiretiminin seyri

-ABD’nin son iki yilda kendi topraklarindaki {iretim atagi ile Suudi Arabistan’in iiretim seviyesinin
istiine ¢ikma c¢abalarina iliskin degerlendirmeler. Bu baslik altinda ABD’nin petrol liretimindeki
taktik degisikligi nedeni ile kiiresel bir oyuncu haline gelme ve bu durumu diger kiiresel oyuncularla
iliskilerinin yansimasi tartigiimaktadir.

-Cinin Kusakyol Projesi’ni engelleme girisimlerinin tahlil edilmesi

-Tiirkiye’nin enerji koridorlar1 agisindan sahip oldugu roliin tartisilmasi. Bu baslik altinda; istanbul
ve Canakkale bogazlarinin Diinya deniz enerji koridorlari agisindan altinct en 6nemli gegis koridoru
oldugu tartisilmaktadir.

-Tiirkiye’nin Avrasya’da kara ve deniz enerji koridoru olarak en stratejik 6nemdeki iilke konumu
tahlil edilmektedir. ABD’nin  Enerji ithalatt politikasindaki  degisikligin  yansimalar
degerlendirilmektedir.

-Son olarak; teknolojik araglarin maliyeti konusu ele alinmaktadir. Bu baslik altinda, teknolojik
araglarin maliyetlerindeki kayda deger diisiislerin, teknolojinin hizli bir sekilde yayilmasi
hususundaki etkileri tartisilmaktadir.



YENILENEBILIR ENERJI VE ENERJi VERIMLILIiGININ GETIRDIiGI FIRSATLAR

Dr. Oguz Can
Enerji ve Tabii Kaynaklar Bakanligi
Yenilenebilir Enerji Genel Miidiirii

Bu c¢alismanin amaci Yenilenebilir enerji ve enerji verimliliginin getirdigi firsatlar
incelemektir. Bu calisma kapsaminda, oncelikle yenilenebilir enerji konusundaki farkli kavramlar
tizerinde durulmus ek olarak milli ve yerli enerji politikalar1 ¢er¢evesinde yenilenebilir enerjinin ne
anlama geldigi konusu aciklig1 kavusturulmustur. Ikinci olarak; kiiresel gelismeler dikkate aliarak
Tiirkiye’nin yenilenebilir enerji konusundaki mevcut durumu, potansiyeli ve son donemdeki
politikalar tahlil edilmistir. Yenilenebilir enerji iiretiminin arttirtlmasi1 konusunda genel olarak
hiikiimetin ve Bakanligin atmis oldugu adimlar iizerinde durulmaktadir. Yenilenebilir enerji
konusunda degerlendirmeler yapilirken enerji ekonomisi agisindan son derece 6nemli bir konu olan
enerji verimliligi konusunda ortaya ¢ikan firsatlarin en rasyonel sekilde nasil degerlendirilebilecegi
konusunda tahliller yapilmistir.



FORECASTING DAY-AHEAD ELECTRICITY PRICES WITH MACHINE LEARNING
AND TIME SERIES TECHNIQUES

Yunus Emre KARAGULLE
Istanbul Medipol Universitesi, [YBF, Ekonomi ve Finans Boliimii

yekaragulle@medipol.edu.tr

Biilent GULOGLU
Istanbul Teknik Universitesi, Isletme Fakiiltesi, Ekonomi Boliimii

guloglub@itu.edu.tr

Beginning with deregulation of the Turkish Electricity Market, short-term electricity price
forecasting has become an essential for energy companies’ decision-making process. In order to
maximize their profit by giving competitive bid rates, day-ahead electricity prices must be forecasted
accurately. In the electricity price forecasting literature, artificial neural networks and time series
techniques are highly used to forecast day-ahead prices. Electricity prices has very complex
structures, high price spikes and generally displays daily, weekly or sometimes monthly seasonality.
Therefore, in this study, we use machine learning techniques such as quantile forest, recurrent neural
networks (RNN), and classical time series techniques like dynamic quantile regression and
autoregressive models are used to forecast day-ahead prices to deal with these difficulties. Hourly
electricity prices and loads data are taken from Istanbul Energy Exchange (EXIST) from December
2015 to December 2017. Day-ahead prices are forecasted, and one-step ahead forecast with rolling
window is used. Out of sample forecasts obtained from different methods different are compared.
Key Words: Electricity Prices, Machine Learning, Time Series, EXIST

YAPAY SiNiR AGLARI VE ZAMAN SERILERiI TEKNIiKLERIYLE GUN ONCESI
ELEKTRIK FiYATLARININ ONGORUSU

Tiirkiye Elektrik Piyasasi'nin serbestlestirilmesiyle birlikte kisa vadeli elektrik fiyat tahminleri
enerji sirketlerinin karar verme siireci i¢in vazgecilmez bir unsur haline gelmistir. Sirketler rekabetci
teklif oranlar1 vererek karini en iist diizeye ¢ikarmak i¢in giin 6ncesi elektrik fiyatlar1 dogru bir sekilde
tahmin etmelidirler. Elektrik fiyat tahmini literatiirinde yapay sinir aglar1 ve zaman serileri giin
oncesi fiyatlar1 tahmin etmek icin oldukega fazla kullanilmaktadir. Elektrik fiyatlar1 ¢cok karmasik bir
yapiya, yliksek fiyat artiglarina sahip olmakla birlikte genellikle giinliik, haftalik veya bazen aylik
mevsimsellik sergilemektedir. Bu nedenle, bu ¢alismada, giin 6ncesi fiyatlarini tahmin etmek ve bu
zorluklarla bag etmek i¢in makine 6grenmesi tekniklerinden kantil ormani, tekrarlayan sinir aglari
(RNN), zaman serisi tekniklerinden ise dinamik kantil regresyon ve otoregresif modeller
kullanilmaktedir. Saatlik elektrik fiyatlar1 ve yiik verileri Aralik 2015'ten Aralik 2017'ye kadar
Istanbul Enerji Borsast (EXIST)’den alinmugtir. Giin Oncesi fiyatlar kayan oOngorii yontemi
kullanilarak bir sonraki saat fiyati tahmin edilmistir. Farkli tekniklerle elde edilen 6rneklem dist
ongortileri karsilastirilip degerlendirilmistir.

Anahtar Kelimeler: Elektirik fiyatlari, Makina 6grenmesi, Zaman Serileri, EXIST



YENILENEBILIR ENERJI TESVIK POLITIKALARINA GENEL BiR BAKIS
Prof. Dr. Ali Celikkaya

Eskisehir Osmangazi Universitesi, [IBF, Maliye
acelikka@ogu.edu.tr

Yenilebilir enerji (YEN) gilinlimiiziin en 6nemli politika konularindan biridir. Tiirkiye gibi enerji
ihtiyacinin biiyiik kismin ithal fosil yakitlardan karsilayan tilkeler, 6zellikle 2000’11 yillarin basindan
itibaren alternatif enerji kaynagi arayisina girmislerdir. Boylece enerji ihtiyacinin yerli ve yenilenebilir
kaynaklardan saglanmasi yoniindeki ¢abalar hiz kazanmistir. Nitekim Avrupa Birligi 2020 yil1 igin %20
(sonradan 2030 i¢in %30) baglayict1 YEN hedefi koymustur. Tiirkiye’nin 2030 yilina kadar hedefi enerji
{iretiminin %30 unu YEN kaynaklarindan karsilamaktir. Kopenhagen iklim Zirvesine katilan iilkeler 2050
yilt i¢in %100 YEN hedefi belirlemistir. Bu hedeflere ulasabilmek i¢in biitiin iilkeler YEN yatirimlarina
cesitli tesvik politikalar1 sunmaktadir. Ozellikle vergi disi tesvik politikalar (Tarife Garantisi, Yenilenebilir
Portfoy Standardi, Yesil Ticari Sertifika gibi) tiim Diinyada yaygin bir sekilde kullanilmaktadir. Vergi
tesvikleri ise genellikle tamamlayici bir politika araci olarak (ABD harig) tercih edilmektedir. Tiirkiye
uyguladig1 tesvikler sayesinde 2014 yilinda, bir milyar dolar iistii YEN yatirimi yapanlar kuliibiine
(milyarlar kuliibii) dahil olmustur. Bu ¢alismanin amaci s6z konusu tesvik politikalarini genel hatlari ile
tanitmak ve bu konuda bir tartisma agmaktir.

Anahtar Kelimeler: Yenilenebilir Enerji, Vergi Tesviki, Tarife Garantisi, Portfoy Standi, Ticari Yesil
Sertifika.

A GENERAL REVIEW OF RENEWABLE ENERGY INCENTIVE POLICIES

Renewable energy (REN) is one of the important policy issues. The countries meeting most of its
energy needs from fossil fuels like Turkey has searched for alternative energy resource especially since the
beginning of 2000’s. Hence, efforts for meeting energy need from local and renewable resources have
accelerated. Thus, the European Union set the goal of 20 % of REN for 2020 (afterwards, 30 % for 2030).
Turkey’s aim till 2030 is to meet 30 % of REN resource of total energies share. The countries participating
in Copenhagen Climate Summit set a target 100 % REN for 2050. To reach these goals, the countries
provide various incentive policies to REN investments. Especially non-tax incentive policies (such as Feed-
in Tarrif, Renewable Portfolio Standard, Tradable Green Certificate) are widely used all over the world.
Tax incentives are generally preferred as a complementary policy tool (except for the USA). In 2014,
Turkey, by means of its implemented incentives, has been included in the countries that investing more
than a billion dollar to REN. The aim of this study is to introduce the incentive policies and to open a debate
on this issue.

Key Words: Renewable Energy, Tax Incentive, Feed-in Tarrif, Renewable Portfolio Standards, Tradable
Green Certificate.
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ENERJIi POLiTiKA"SINDAKi GELISMELER, FiNANSMﬁN SORUNU VE BU SORUNU
COZMEDE KALKINMA BANKACILIGIN KATKISI

Prof. Dr. Mehmet YUCE
Uludag Universitesi, IIBF, Maliye Boliimii
mpyuce@yahoo.com

Enerji her zaman 6nemli bir yatirim unsuru olmustur. Ozellikle 1973 yilinda meydana gelen
birinci petrol krizinin ardindan enerjinin ¢esitliligi konusunda yeni projelerin gelistirilmesi zorunlu
hale gelmistir. Bu olaydan sonra iilkeler enerji kaynaklarini g¢esitlendirme ve alternatif enerji
kaynaklar1 kullanma noktasinda onemli adimlar atmuslardir. Ozellikle enerji ithal eden iilkeler
enerjinin siirdiiriilebilir kullanim1 adina gesitli politika arayislar1 i¢ine girmislerdir. 2000’1i yillara
gelindiginde alternatif enerji arayislari biiyiik bir ivme kazanmis ve yenilenebilir enerji konusundaki
caligmalar artmaya baslamistir.

Enerji kaynaklarindan fosil yakit rezervlerinin riskli limitleri, enerjinin siirdiiriilebilir
kalkinmadaki 6nemini giderek artmaktadir. Kiiresel enerji tilketiminin 2040 yilina kadar yiizde 28
artacagi ongoriilmektedir. Bu artigin biiyiik bir bolimii OECD disinda kalan ve gelismekte olan
iilkelerden kaynaklanacagi beklenmektedir. Gelismekte olan iilkelerin yiliksek ekonomik biiyiime
oranlar1 enerji tiikketimlerini dogal olarak artirmaktadir. Basta Cin ve Hindistan olmak iizere, OECD
disinda kalan tilkelerin enerji tiiketimi, OECD {ilkelerinin toplam enerji tiiketimini geride birakmakta
ve bu fark onlimiizdeki yillarda daha da artacagi beklenmektedir.

Yenilenebilir enerji kaynaklarindaki bu artisa ragmen komiir, petrol ve dogal gaz 2040’a kadar
ana enerji kaynaklar1 olarak konumlarini koruyacak ve kiiresel enerji tiikketiminin yiizde 77’s1 2040°ta
hala fosil yakitlardan saglanacagi tahmin edilmektedir. Fosil yakitlar arasinda dogal gazin en hizlh
bliyliyen enerji tiirli olmasi beklenmektedir. 2017 y1l1 ortalamasinda, kiiresel enerji tiikketiminin yiizde
33’1 petrol ve sivi yakitlardan gelirken, 2040’a gelindiginde bu oran hafif bir diisiis ile yiizde 31
diizeyinde ger¢eklesecegi hesaplanmaktadir (Bkz. (KPGM, Enerji Sektorel Bakis, 2018).

Artan enerji talebi ve enerjide degisen dengeler, arz ve talep pazarlarini degistirmektedir. Enerji
ithalatcist ve bu alanda disa bagiml iilkeler i¢in enerji bagimhiligindan kurtulmak, ekonomik
bagimsizliga ulasabilmek ag¢isindan biiyiik 6nem tasimaktadir. Bunun yaninda jeopolitik belirsizlik
ortami, fosil yakit kullaniminda siirdiiriilebilirlik ¢ergevesinde limitlere yaklasilmasi ve dramatik
sinyaller vermeye baslayan iklim degisikligi, iilkeleri kendi enerji dongiilerini bir an 6nce yeniden
yaratmaya mecbur kilmaktadir. iklim degisikligine yonelik ¢dziimler iiretilirken, sadece alternatif
enerji kaynaklarini artirmaya degil, enerji tiiketimini azaltacak, enerji verimliligine yonelik ¢oztimler
gelistirmeye de odaklanmak gerekmektedir..

Ortadogu’nun diinyanin petrol yatagi konumunda olusu, ABD’nin bir¢ok alternatif yaratiyor
olmasina ragmen hala en biiyiik ithalat¢ilarindan biri olusu, Asya genelinde petrol ihtiyacinin artmasi
gibi bir¢ok sebeple, enerji kaynaklarina giivenli erisim ve siirdiiriilebilir ¢oztimler tilkelerin en 6nemli
giindem maddesi olmaya devam etmektedir.

Diger taraftan enerji sektorii ve buna bagli yatirimlar, bugiin finans kuruluslarinin desteklemek
konusunda en istekli olduklar1 sektdrlerin basinda gelmektedir. Ancak bu cazip alan, beraberinde
birgok risk de tasidig bilinmektedir. Bu nedenle konvansiyonel bankalar tarafindan bu tiir projelere
uygulanan faiz oranlar1 yatirimlarin kaderini belirlemede ana faktdr olmaktadir. Enerji yatirimlarinda
faiz unsurunun bagat rol oynamasi enerji piyasasinin faiz politikast tarafindan yonlendirilmesi
anlamma gelir ki, bu da istenen bir durum degildir. O nedenle enerji projelerinin finansmaninda
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alternatif bir kaynaga ihtiya¢ vardir. Bu ihtiyaca en uygun finansman ise kalkinma bankaciliin
enstriimanlaridir. Islami anlayista paranin bir mal olarak kabul edilmemesi ve belirsizlik igeren
faaliyetlerin yasaklanmis olmasi yaninda islami finansal iglemler temel olarak kar ve zarar ortakligi,
marjlt satis ve kiralama esaslarina dayandirilmasi nedeniyle kalkinma bankaciligin kullandigi
enstriimanlarin  6ziinde yukarida belirtilen risk unsuru bulunmamaktadir. Bu nedenle enerji
yatirimlari gibi iilke ekonomisi agisindan stratejik deger arz eden yatirim projelerinin finansmaninda
basta “sukuk” olmak {izere kalkinma bankaciligin enstriimanlarin aktif kullanimi bir zaruret olarak
oniimiize ¢ikmaktadir. Bu konuda kalkinma bankalar1 da daha aktif rol oynamalar1 gerekir.
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DOGU AKDENIZDEKi ENERJi DIPLOMASISi VE DENiZ GUCUNUN ARTAN ONEMi
Prof. Dr. Oktay F. Tanrisever

Orta Dogu Teknik Universitesi, Iktisadi ve idari Bilimler Fakiiltesi, Uluslararas iliskiler Boliimii
oktay@metu.edu.tr

Bu konferans tebligi Dogu Akdenizdeki hidrokarbon kaynaklarinin kesfi ve gelistirilmesine doniik
faaliyetlerin bolgedeki iilkelerin enerji diplomasisi ve deniz giiclerinin kullanilabilme kabiliyetleri
iizerindeki etkilerini incelemeyi amaglamaktadir. Tebligin ana arglimani sdyledir: Bolge iilkelerinin enerji
diplomasisi alaninda artan rekabetlerinin sonucu olarak deniz gii¢lerinin 6nemi de ¢ok arttigindan, bu
durum bolgedeki iilkelerin enerji projelerinde isbirliklerini daraltict yonde etkilemektedir. Tebligde
oncelikle Dogu Akdenizdeki hidrokarbon kaynaklarinin kesfi ve gelistirilme siire¢lerinin tarihsel arka plani
ortaya konulacaktir. Daha sonra, bolge iilkelerinin hidrokarbon kaynaklarina iliskin stratejileri
karsilastirmali olarak ele alinacaktir. Takip eden boliimde, Kibris sorununun gerek Tiirkiye ile Yunanistan
gerekse Tiirkiye ile Avrupa Birligi arasindaki enerji ve giivenlik iligkilerine nasil yansidig
degerlendirilecektir. Son boliimde ise, bolgede artan donanma faaliyetlerinin enerji diplomasisi tizerindeki
etkileri son yillarda deniz giiciiniin 6neminin ne sekilde biiylik dl¢lide arttigini ortaya koyarak analiz
edilecektir.

Anahtar Kelimeler: Hidrokarbon kaynaklari, Dogu Akdenizi Enerji diplomasisi, Deniz giicii, Tiirkiye

ENERGY DIPLOMACY IN THE EASTERN MEDITERRENEAN AND THE INCREASING
IMPORTANCE OF NAVAL POWER

This conference paper seeks to explore the impact of the activities regarding the discovery and
development of hydrocarbon resources in the Eastern Mediterrenean on the energy diplomacy and the naval
power capacity of the regional actors. Its main argument is as follows: Due to the increasing rivalries of the
regional countries in energy diplomacy, the importance of naval power has increased greatly which has a
constraining effect on the capacity of regional actors to cooperatein regional energy projects. Initially, the
explores the historical background of the discovery and development processes of hydrocarbon resources
in the Eastern Mediterrenean. Afterwards, it examines the hydrocarbon strategies of the regional actors
comparatively. Next, the paper will evaluate the impications of the Cprus problem for Turkey’s energy and
security relations with Greece and the European Union , The final part analyzes the impact of the increasing
naval activities on energy diplomacy in the region by demonstrating the ways in which the significance of
naval power has increased remarkably in the recent years.

Key Words: Hydrocarbon resources, Eastern Mediterrenean, Energy diplomacy, Naval power, Turkey
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KANALIZASYON CAMURU, TARIM ATIKLARI VE KOMUR SLAMLARININ BIOCHAR
PELLET URETIiMIi iCIN MODIFIYE KARBONIZASYONU

Dr. Ogr. Uyesi Yildirim Tosun

Sirnak Universitesi, Miihendislik, Maden
yildirimismailtosun@gmail.com

Antep fistig1 kabugu, atik aga¢ ve linyit, endiistriyel firinlarda toz olarak pirolize edildi ve piiskiirtmeli
firinda karbonlastirildi. Tiirk linyit ince ve kdmiir ince, yikandiktan ve yikandiktan sonra yanmada biiyiik
ekonomik ve ekolojik avantajlara sahiptir. Sirnak biochar rezervlerinin dagilimi ve kalitesi,% 42,7
gozeneklilik,% 7,8 ile yiiksek mikro gozenekli igerik ve 126 mg / kg yiiksek adsorpsiyon degeri ile yliksek
reaktivite olarak daha kolay bir sekilde tiiketilmesini miimkiin kilar. Degistirilmis piroliz yontemi, aktif
karbon ve char ile mikron boyutunda aglomere edilmis pirolizi kullantyordu. Bu piroliz yonteminin
parametreleri, bu yontemle reaktif karaktere neden olmus ve aktif karbon ile adsorpsiyonun test sonuglari
biyolojik olarak etkili olmamistir. Biiyiilk aglomeratin biiytkliigii, yliksek debili adsorpsiyonu yonetti.
Ozellikle yiiksek metal yiikii ve geri yikamada etkili bir yontemdir. Yiiksek yogunluklu ve diisiik poroziteli
linyitlerde basarili oldugu tespit edilmistir. Anahtar Kelimeler: modifiye pirolize, aglomeratize char,
biochar, metal adsorpsiyonu, su aritimi

Anahtar Kelimeler: modifiye pirolize, aglomeratize char, biochar, metal adsorpsiyonu, su aritimi

INVESTIGATION ON THE MODIFIED CARBONIZED BIOCHAR PELLETS FOR SEWER
SLUDGE, AGRICULTURAL WASTES AND COAL SLIMES

Antep nut shell char, waste wood and lignite were pyrolized as powder in industrial furnaces and
carbonized in the tuve furnace. Turkish lignite fine and coal fine have great economic and ecological
benefits in burning after being washed and cleaned. The distribution and quality of Sirnak biochar reserves
makes it possible to consume in the water treatment as high reactivity by porosity of 42,7%, high micro
porous content with 7,8% and at high adsorption value of 126 mg/kg will be considered. The modified
pyrolyzing method was using aglomerated pyrolyzing with active carbon and char in the form of micron
sized. The parameters of this pyrolyzing method produced the reactive char by this method and test results
of adsorbtion with active carbon was not effective as biochar. The size of the large agglomerate managed
hig flow adsorbtion. It is an effective method especially in high metal load and backwash. It has been
determined to be successful in high density and low porosity lignites.

Key Words: modified pyrolyzed, agglomerated char, biochar, metal adsorption, water treatment
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TURKIYE’DE ENFLASYONUN, PETROL FIYATLARI, DOViZ KURU ACISINDAN
DEGERLENDIRILMESI

Dr. Ogr. Uyesi Ridvan Karacan

Kocaeli Universitesi, Hereke O.1.Uzunyol MYO, iktisat
karacanr@gmail.com

Enflasyon genel tanim itibar1 ile fiyatlar genel diizeyindeki artis1 ifade eder. Enflasyonun artmasi
istenmeyen bir durumdur, zira enflasyon, bir iilkeye ait en dnemli makroekonomik gostergelerden biridir.
Bu yiizden ekonomik konjonktiire gore enflasyonla miicadele politikalar1 izlenir. Bir ekonomide
enflasyonla miicadele edilebilmesi i¢in Oncelikli olarak enflasyonun nedenlerinin tespit edilmesi biiyiik
onem arz eder. Tiirkiye yillarca enflasyonla miicadele etmek durumunda kalmistir. Ancak 2000°li yillardan
sonra Tiirkiye’de enflasyon tek hane rakamlara inebilmistir. Bu, iilkemiz agisindan biiylik bir basaridir.
Siiphesiz bu basarinin ortaya ¢ikmasinda istikrarli siyasi ve ekonomik yonetimin payr biiyiiktiir. Ancak
Tiirkiye, hammadde girdisi baglaminda disa bagiml bir iilkedir. Ozellikle petrol, dogalgaz, elektrik ve
komiir gibi, ihtiyaci olan enerji kaynaklarinin biiyiik bir kismini ithal etmektedir. Dolayisiyla bu enerji
kaynaklarinda meydana gelen fiyat artiglar1 bir yandan i¢ fiyatlar1 etkilerken, diger yandan dis ticaret
acigmma yol acmaktadir. Boylece doviz kuru deger kazanmakta ithal mallarmin fiyati bir kez daha
artmaktadir. Bu da maliyet artiglarina bagli enflasyona neden olmaktadir. Bu ¢ergevede c¢aligmada 2006-
2017 yillar1 arasinda ham petrol varil fiyatlar1 ile doviz kuru degiskenlerinin enflasyona etkisi incelenmistir.
VAR modeli kullanilarak yapilan ¢alismada d6viz kuru ve ham petrol fiyatlarin enflasyon tizerinde etkili
oldugu yoniinde bulgular elde edilmistir.

Anahtar Kelimeler: Enflasyon, Petrol Fiyatlari, Déviz Kuru, Tiirkiye

THE EVALUATION OF INFLATION IN TURKEY WITHIN THE ASPECTS OF OIL PRICES
AND EXCHANGE RATE

As a general definition, inflation refers to the increase in general level of prices. Increase of inflation
IS an unwanted situation, because inflation is the most important macroeconomic indicators of a country.
Because of this, fight against inflation policies are followed according to the economic conjuncture. In order
to be able to fight with inflation in an economy, initially determining the causes of the inflation has great
importance. Turkey was in the situation that has to fight inflation for years. Only after the years 2000’s,
inflation decreased in single-digit numbers in Turkey. This is a great success for Turkey. But Turkey is a
country that is dependent on foreign countries in terms of raw material. It imports the most of the energy
sources like especially oil, natural gas, electricity and coal. Therefore, the price increase in this energy
sources are effecting domestic prices on one hand and on the other hand it causes foreign trade deficit. Thus
exchange rate increases in value and imported products’ price increase once again. This causes inflation
due to cost increases. In this context, inflation’s causes in Turkey, that it causes arguments from time time,
wanted to be investigated. In the study, between the years 2006-2017, price per barrel of crude oil and
exchange rate variables’ effect on inflation is studied. In the study that uses VAR model, there are findings
found that exchange rate and crude oil prices have effect on inflation.

Key Words: Inflation, Oil Prices, Exchange Rate, Turkey
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KURESEL DOGAL GAZ ENDUSTRISININ GELISMESININ ONUNDEKiI ENGELLERIN DUNU VE
BUGUNU

Dog¢. Dr. idris Demir
Istanbul Medeniyet Universitesi, Siyasal Bilgiler Fakiiltesi, Uluslararasi iliskiler Boliimii
idris_demir@yahoo.com

Dogal gaz, glinlimiizde, iilkelerin birincil enerji tiiketimi yapilanmalarinda 6nemli bir konuma sahiptir. Ancak,
dogal gaz endiistrisinin gelisimi ‘kisitlanmis’ veya ‘siirlandirilmis’ bir seyir izlemistir. Dogal gazin nakliyesinin
zor, masrafli ve yiiksek diizeyde teknik yatirim gerektiriyor olmasi gibi sebepler, dogal gaz endiistrisinin tarihsel
stirec igerisinde sinirlanmis bir endiistri olarak kalmasinin birincil nedenidir. Dogal gazin nakliyesi i¢in iki temel yol
bulunmaktadir. Bunlarim birincisi boru hatlar1 vasitasi ile dogal gaz nakliyesinin yapilmasidir. Ikincisi ise dogal gazin
-161 derecede sivilastirilip LNG formunda deniz tankerleri ile tagimmmasidir. Sivilagtirilan dogal gaz bosaltim
noktasinda tekrar gaz haline getirilmektedir. Sonrasinda nihai kullanicilarin istifadesine sunulmaktadir. Dogal gazin
birincil enerji tiiketimi hesaplamalarinda 6ne ¢ikmamasinin bir diger nedeni de bu yakitin yakilamayacak kadar
degerli oldugu diisiincesinin hakim olmasidir. Bir hidrokarbon kaynagi olan dogal gaz, yerin altindan pompalanip
iiretimi yapildikga tiikenen bir kaynaktir. Sondaj ve iretim teknolojilerinin de gelismesiyle bir rezervden elde edilen
verim artmis, dogal gaz, iilkelerin tiiketim hesaplamalarindaki yerini gelistirmistir. Dogal gaz ticaretinin yapildigi
para birimi de bu endiistrinin tarihsel seyri i¢erisinde 6ne ¢gikmamasinin bir diger nedenidir. 19701i ve 1980li yillarda
gelismekte olan tlkelerin bir kisminda dogal gaz kaynaklari bulunmustur. Ev sahibi lilkeler bu kaynaklar1 tiretme
konusunda yeterli ekonomik giig, teknik bilgi ve donanima sahip olmadiklarindan dolay1 enerji sirketleri ile isbirligi
yapma yoluna gitmislerdir. Yatirimec1 firmalara yapilacak 6demelerin uluslararasi dolasimda olan para birimleri
iizerinden degil de ev sahibi iilkenin yerel para birimi {izerinden yapilmasi konusu firmalarin ev sahibi iilkeler ile
isbirligi yapmaya istekli olmalarinin engellemistir. Glinlimiizde dogal gazin nakliyesinin teknolojisi ¢ok gelismistir.
Uretim teknolojisinin de gelismesiyle daha verimli iiretim yapilabilmektedir. Yatirimei firmalara artik uluslararasi
para birimleri {izerinden 6deme yapilmaktadir. Dogal gaz endiistrisi, gelisiminin oniindeki engellerin kalkmasiyla
kiiresel diizeyde birincil enerji tiikketimi hesaplamalarinda gittik¢e daha fazla yer edinmektedir.

Anahtar Kelimeler: dogal gaz, birincil enerji tiiketimi, LNG

OBSTACLES FOR THE DEVELOPMENT OF GLOBAL NATURAL GAS INDUSTRY- YESTERDAY
AND TODAY

Currently, natural gas occupies an important position in the primary energy mix configuration of the countries.
However, the development of natural gas industry has been a ‘constrained’ and ‘restrained’ one. The primary reason
why natural gas has been a constrained industry is that its transportation is difficult, expansive and requires high level
technical investments. There are two main ways of natural gas transportation. The first one is the transportation of
natural gas via pipelines. Second way is the liquefaction of natural gas at -161 degrees and carry with sea tankers in
LNG form. Another reason why natural gas was not foregrounded in the primary energy mix of consumer countries
stems from the dominant idea that natural is an energy source so precious that it should not be burnt. In accordance
with drilling and production technologies the productivity of a specific reserve has increased, hence, natural gas has
expanded its position in the consumption calculation of countries. The currency of the natural gas deals is another
reason why natural gas has not been foregrounded. Natural gas was found in some of the developing countries in
1970s and 1980s. The reason that the payment of the investor companies would be done with the local currencies of
host countries rather than a currency type valid in the international scale hindered the willingness of the energy
companies to cooperate with the host countries. Currently the transportation technology of natural gas is advanced
immensely. In accordance with the advancements in production technology the production is more productive.
Investor companies can be paid with currencies in the international scale. In accordance with the removal of the
obstacles for the development of its industry, natural gas is gradually expanding its position within the primary energy
mix calculations in the global scale.

Key Words: natural gas, primary energy mix, LNG
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BEYOND INCOME DETERMINANTS OF RURAL HOUSEHOLDS’ HEATING FUEL
CHOICES IN ANTALYA PROVINCE OF TURKEY

Aras. Gor. Muhammad Imran
Akdeniz Universitesi
maniuaf@yahoo.com

Prof. Dr. Orhan Ozcatalbas
Akdeniz Universitesi
oozcatalbas@gmail.com

Income and other socio-economic factors have been considered as suitable proxies for household fuel
choices by a large number of studies, mainly due to nature of the available data, most studies have used
data from census surveys which mainly have information related to household consumption, and not
focused on energy consumptions. Keeping in view the data constraints of the previous studies, the current
study was comprehensively designed to better understand rural household energy consumption pattern,
heating fuel choices, and factors affecting the household choice of the fuel for heating dwellings. Data were
collected from 4 districts of Antalya province in Turkey with face to face interview. A multinomial logit
model was used to analyze the households' choice of heating fuel among electricity, coal, and fuelwood. A
household can be considered a ‘small Factory" who combines different inputs to produce commodities that
enters its utility function directly. A household has set of alternative fuels from which he chooses the fuel
which maximizes benefits he derives from its utility. Having said apart from income, location, climate,
education of household head and spouse, presence of young child in the household, land ownership,
distance from city, source of fuelwood and distance from it, availability of coal in the village, and household
awareness about negative impact of use of coal and fuelwood were found to be important factors affecting
household choice of heating fuel.ve greater role in determining household heating fuel choice.
Independence of irrelevant assumption was tested using Hausman Test of 11A.

Anahtar Kelimeler: Fuel choice, energy consumption patterns, multinomial logit model, clean energy,
Turkey
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RUSYA'NIN UYGULADIGI ENERJi POLITIKALARI VE TURK-RUS iLiSKiLERi

Dr. Ayse Demir Yilmaz
Maliye Bakanlig1, Gelir idaresi Baskanlig

Orta Asya cografyasi, sahip oldugu enerji zenginligi ile tiim diinya {ilkelerinin ilgisini {izerine
cekmektedir. Orta Asya Bolgesinin enerji zenginliginden hareketle bolge iilkeleriyle isbirliklerine giren
Rusya Avrasyaci yaklagimla enerji politikalarini sekillendirmektedir. Rusya'nin 6zellikle Putin doneminde
bircok iilke ile enerji alaninda yapmis oldugu isbirligi anlagmalari, tlkeyi kiiresel ekonomiyi
etkileyebilecek gliclii bir asamaya getirmistir. Bu ¢alismada enerji politikalar1 ¢ercevesinde Tiirk-Rus
iligkileri ve Tiirk ekonomisine etkileri incelenmistir. Ayrica Tiirkiye'nin Rus enerjisine bagimliligina iliskin
baz1 politika Onerileri sunulmustur. Rusya, sahip oldugu enerjinin dagitimin1 saglamak i¢in 6zellikle
Tiirkiye ile birtakim isbirlikleri gerceklestirmektedir. Tiirkiye ile Rusya arasinda var olan Rusya-Tiirkiye
Dogal Gaz Boru Hatt1 (Bat1 Hatt1), Mavi Akim Gaz Boru Hatti, Akkuyu Niikleer Santral Projesi ile Tiirk
Akim Gaz Boru Hatt1 Projeside hayata gegirilmeye calisilmaktadir. Yapilan isbirlikleri Tiirkiye'nin artan
niifusu ve gelisen sanayi giicli nedeniyle enerji talebinde yasanan artist karsilasa da, Rusya'ya olan enerji
bagimliligin1 artirmaktadir. Tiirkiye'nin Rusya'ya olan enerji bagimliligini azaltabilmesi i¢in, Ortadogu
bolgesindeki alternatif enerji zengini iilkeleri ile enerji dagitimi konusunda igbirliklerine gitmesi ekonomiye
olumlu doniisler saglayacaktir. Enerji kaynaklarinin bulundugu Orta Asya cografyasinda enerji akiginin
saglanabilmesi i¢in var olan altyap1 sorunlarinin ivedilikle giderilmesi 6nem tagimaktadir. Ayni1 zamanda
Tiirkiye'nin yenilenebilir enerji kaynaklar1 potansiyelini degerlendirmeye yonelik yatirimlara oncelik
vermesi ekonomik biiylimeyi olumlu etkileyecektir.

Anahtar Kelimeler: Enerji politikalar1, Enerji hatlari, Tiirkiye, Rusya

ENERGY POLICIES APPLIED BY RUSSIA AND TURKISH-RUSSIAN RELATIONS

The Central Asian geography attracts the attention of all the countries of the world with its energy
wealth. Russia, which has entered into cooperation with the countries of the region, shapes its energy
policies with the Eurasianist approach, based on the energy wealth of the Central Asian region. The
cooperation agreements Russia has made with many countries in the energy field especially during Putin’s
period have brought the country to a strong stage that can affect the global economy. In this study, Turkish-
Russian relations and their effects on the Turkish economy are examined within the framework of energy
policies. In addition, some policy recommendations on Turkey's dependence on Russian energy have been
presented. Russia carries out a number of collaborations especially with Turkey to ensure the distribution
of energy it has. Besides existing Russian-Turkey Natural Gas Pipeline (West Line), Blue Stream Gas
Pipeline, Akkuyu Nuclear Power Plant Project between Russia and Turkey, Turkish Stream Gas Pipeline
Project also has been trying to put into practice. Although the cooperation made has met the increase in
energy demand due to Turkey's growing population and developing industrial power, it has increased its
energy dependence on Russia. In order to reduce Turkey's dependence on Russian energy, Turkey's
cooperation with alternative energy-rich countries in the Middle East region on energy distribution will
provide positive returns to the economy. In order to ensure the flow of energy in the Central Asian region
where energy resources are located, it is important that the existing infrastructure problems are urgently
overcome. At the same time, Turkey's giving priority to investment for assessing the potential of renewable
energy sources will positively affect economic growth.

Keywords:Energy policies, Power lines, Turkey, Russia
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COK KRiTERLi KARAR VERME TEKNIKLERI iLE EN UYGUN LNG })OGAVI{ GAZ
TEDARIKCISIi SECIMi: GUNCEL SARTLARA GORE TURKIYE ORNEGI
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hidemir@sakarya.edu.tr
Ars. Gor. Caner Erden
Sakarya Universitesi, Miihendislik Fakiiltesi, Endiistri Miihendisligi
cerden@sakarya.edu.tr
Ars. Gor. Dr. Abdullah Hulusi Kékcam
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Tedarikgi segimi karar1 bir yapinin basarili olabilmesi igin ¢ok énemlidir. Ozellikle dogalgaz
arz giivenliginin devletler i¢in ¢ok hayati bir 6nem tasidig1 giiniimiiz sartlarinda, dogalgaz arz giivenligini
saglamak adina sivilastirilmis dogal gaz (LNG) ¢ok 6nemli bir alternatif olusturmaktadir. LNG tedarikei
sec¢imi ise bu siirecin en kilit noktasini olusturmaktadir. Bu ¢alismada giincel sartlara gore Tiirkiye i¢in en
uygun LNG dogal gaz tedarikg¢isinin Analytic Hierarchy Process(AHP), Technique for Order Preference
by Similarity to Ideal Solution (TOPSIS) yontemleri kullanilarak se¢iminin yapilmasini amaglamaktadir.
Bu amagcla uzman goriisleri, faaliyet raporlari ve literatiir taramalar1 yapilarak ana ve alt kriterler belirlenmis
ve AHP yontemi Expert Choice ile, TOPSIS ise Excel ile ¢oziimlenerek en uygun tedarik¢i se¢imi
yapilmistir. Ayrica hangi kriterlerin hangi alternatifleri 6ne ¢ikardigi, sonucun ortaya ¢ikmasinda hangi
kriterlerin belirleyici hangilerinin de ¢cok 6nemli olmadig1 gosterilmistir.

Anahtar Kelimeler: Cok kriterli karar verme, Tedarik¢i se¢imi, AHP, TOPSIS, Expert Choice

SELECTION OF THE BEST LNG NATURAL GAS SUPPLIER WITH MULTI-CRITERIA
DECISION MAKING TECHNIQUES: THE CASE OF TURKEY ACCORDING TO CURRENT
CONDITIONS

A supplier selection decision is crucial for a structure to succeed. Liquefied Natural Gas (LNG) is a
crucial alternative to ensuring the safety of natural gas supply in today's conditions, especially for the state
of natural gas supply security. LNG supplier selection constitutes the most key point of this process. This
study aims to make the selection of the best LNG natural gas supplier for Turkey using the Analytic
Hierarchy Process(AHP) and Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)
methods according to the current conditions. For this purpose, expert opinions, activity reports and literature
papers were conducted and the main and sub criteria were determined and the AHP method was made with
expert choice and TOPSIS was analyzed with Microsoft Excel for the best supplier choice. It has been also
shown that which criteria are proposed, which alternatives are determining which criteria are decisive for
the outcome.

Key Words: Multi-criteria decision making, supplier selection, AHP, TOPSIS, Expert Choise
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ELEKTRIK TUKETIMIi ve BUYUMENIN PANEL NEDENSELLIK ANALIiZi: OECD ORNEGI
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muhsinkar@yahoo.com
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Kullaniminin kolaylig1 ve temiz bir enerji kaynagi olmasi, giinlilk hayatin her asamasindaki yaygin talebi ve
teknolojik ilerlemeyle birlikte tiiketimindeki artislar, vazgecilmez bir kaynak haline gelen elektrik tiiketiminin {ilkelerin
gelismislik diizeyinin veya toplumun refah artiginin en 6nemli gostergelerinden biri olarak degerlendirilmesine neden olmaktadir.
Konu ile ilgili ampirik ¢alismalar degerlendirildiginde, daha ¢ok iki degiskenli nedensellik analizlerinin yapildigi ve sonugta
miimkiin olabilecek dort sonucun da ortaya ¢iktig1 anlagilmaktadir. Buna gore, elektrik tiikketimindeki artisin biiylimeyi olumlu,
kisitlamalarinin da olumsuz etkiledigi durum olan, elektrik tiiketiminden ekonomik biiyiimeye dogru tek yonlii iligki; elektrik
tiiketiminin ekonomik biiyiime {izerinde bir kisitlamasinin olmadig1 ve dolayisiyla tasarruf edici politikalarin 6nemli oldugu ileri
stiriilen, ekonomik biiyiimeden elektrik tiikketimine dogru tek yonli iliski; her iki degiskenin de karsilikli olarak birbirlerini
etkiledigi cift yonlii nedensel iliski ve son olarak da, elektrik tiiketimine iliskin genisleyici ve korumaci politikalarin ekonomik
biiylime {izerinde etkisinin olmamasi anlamina gelen her hangi bir nedensel iligkinin olmadigi durum. Ele alinan ¢alismalarda
nedenselligin yonii hakkinda birbirleriyle ¢elisen ve farkli iilkelerde farkli sonuglarin bulunmasinin, ekonomik, politik, kurumsal
ve kiiltiirel nedenlerinin olabilecegi dahasi sonuglarin iilkeye ozgii karakteristik yapilardan kaynaklanabilecegi ileri
stiriilmektedir. Diger taraftan iilke 6rnekleri arasinda farkli sonuglarin ortaya ¢ikmasinda kullanilan ekonometrik yontem ve data
setinin farkli olmasimin da etkili olabilecegi tartisiimaktadir. Iste bu durum bu ¢alismanin dayanagini olusturmaktadir. Bu ¢alisma
OECD iilkeleri 6rneginde, ayni veri seti ve ayni ekonometrik yontem kullanilarak elektrik tiiketimi ile ekonomik biiyiimeyi panel
nedensellik analizleriyle test etmeyi amaglamaktadir.

Anahtar Kelimeler: Elektrik Tiiketimi, Ekonomik Biiyiime, Panel Nedensellik, OECD Ulkeleri
A PANEL CAUSALITY ANALYSIS OF ELECTRICITY CONSUMPTION AND GROWTH: OECD CASE

Easy use and being a clean energy source, wide demand in every stage of daily life and its increased consumption with the
technological advancements caused the electricity consumption, which became an indispenseble source, to be considered one of
the most important indicators of the development level of countries or the increase in social wealth. The review of the emprical
studies on the topic revials that mostly two-variable causality analyses had been done and in the end, all possible four results,
found. According to the results, a one-way relation from the electricity consumption toward the economic growth, where the
increase in the electricity consumption affects the growth positively, and constraints, negatively; a one-way relation from
economic growth toward the electricity consuption, where the electricity consumption does not put any constraint on the
economic growth and hence saving policies are claimed to be important; a two-way causal relation that both variables influence
one another; and the last, the one that there exist no causal relation which means that expansionary and protectionist policies
regarding the electricity consumption does not have any effect on the economic growth. Conflicting results about the direction
of the causality and different findings for different countries in the studies done are claimed on economic, politic, institutional
and cultural causes, and furthermore the results are claimed on characteristic structures which are unique to each country. On the
other hand, it is argued that the use of different econometric methods and data sets may cause different results across country
samples. This case forms the foundation of this study. This study aims to test electricity consumption and economic growth for
OECD countries by using the same data set and the same econometric method through panel causality analyses.

Key Words: Electricity Consumption, Economic Growth, Panel Causality, OECD Countries
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ENERJI TUKETiMi VE EKONOMIK BUYUME iLiSKiSi: LITERATUR ARASTIRMASI

Dr. Ayse Demir Yilmaz
Maliye Bakanhgi, Gelir idaresi Baskanhgi

Sanayi devrimi ve 1973 petrol krizinin olusturdugu ekonomik gelismeler neticesinde, ekonomi literatiiriinde
enerji kavrami ile ekonomik biiyiime iligskisine yonelik c¢alismalarin hizla arttigi goriilmektedir. Degiskenler
arasindaki iliskiye yonelik farkli sonuglarin bulundugu birgok g¢aligmada iliskinin yonii biiylime hipotezi, geri
besleme hipotezi, korumacilik hipotezi ve yansizlik hipotezi gercevesinde incelenmistir. Bu ¢alismada, enerji
tiiketimi ve ekonomik biiyiime arasindaki iliski bu hipotezler dogrultusunda 2010 yil1 sonrasinda yapilan literatiir
arastirmalar ¢ergevesinde degerlendirilmistir. Genel olarak 2010 y1li sonrasinda yapilan arastirmalar incelendiginde,
degiskenler arasindaki iliskinin yonii geri besleme hipotezini dogrular niteliktedir. Bu da enerji ile ekonomik
biiylimenin birbirinden etkilendigini ve birbirine bagimli oldugunu gostermektedir. Tiim tlkelerin biiyiimeleri igin
enerjiye bagimli olmasi ise alternatif enerji kaynaklarina duyulan ihtiyacin 6nemini géstermektedir. Enerji tiiketimi
ve ekonomik biiylime iliskisine yonelik sadece Tiirkiye'nin analizinin yapildig1 calismalarda, degiskenler arasindaki
iligkinin yonii biiylime hipotezini dogrular niteliktedir. Bu sonu¢ dogrultusunda Tiirkiye'nin ekonomik anlamda
enerjiye bagimli bir yapisi oldugu soylenebilir. Tiirkiye'nin son dénemlerde elde ettigi yiiksek biiyiime oranlarini
stirdiiriilebilir kilmasi i¢in, enerji tiiketimini kismadan devam ettirmesi gerekmektedir. Tiirkiye'nin enerjide diga
bagimli yapist goz Oniine alindiginda, disa bagimliligin azaltilabilmesi igin yenilenebilir enerji kaynaklarinin
cesitliliginin artirllmasina doniik projelerin ve enerji tasarruf politikalarinin gelistirilmesi énemlidir. Ayni zamanda
stratejik konumu nedeniyle enerji gecislerinde koprii gorevi goren Tiirkiye'nin, bu avantajimni kullanarak altyapi
sektoriinde etkili bir piyasa giicli olusturmasi ve istihdam saglamasi ileride 6nemli ekonomik kazanclar saglayacaktir.

Anahtar Kelimeler: Ekonomik biiyiime, enerji, enerji tiiketimi
ENERGY CONSUMPTION AND ECONOMIC GROWTH RELATIONSHIP:
LITERATURE RESEARCH

As a result of the industrial revolution and the economic developments of the 1973 oil crisis, it seems that the
studies on the relationship between the concept of energy and economic growth are increasing rapidly in the economic
literature. In many studies involving different outcomes for the relationship between variables, the direction of the
relationship has been examined in the context of the growth hypothesis, the feedback hypothesis, the conservation
hypothesis and the neutrality hypothesis.In this study, the relationship between energy consumption and economic
growth has been evaluated in line with these hypotheses in the context of literature research conducted after 2010. In
general, when research after 2010 is examined, the direction of the relationship between variables confirms the
feedback hypothesis. This shows that energy and economic growth are affected by each other and dependent on each
other. The dependence of all countries on energy for their growth indicates the importance of the need for alternative
energy sources. In studies in which only Turkey's analysis of the relationship between energy consumption and
economic growth, the direction of the relationship between variables confirms the growth hypothesis. In line with
this result, Turkey can be said to have a structure dependent on energy in the economic sense. Turkey needs to
maintain its energy consumption in order to sustain the high growth rates it has achieved in recent years. Considering
Turkey's energy-dependent structure, it is important to develop projects and energy saving policies aimed at
increasing the diversity of renewable energy sources in order to reduce dependence on external sources.Turkey,
which is also a bridge in energy transitions due to its strategic position, will gain important economic benefits in the
future by using this advantage to create and employ an effective market power in the infrastructure sector.

Keywords: Economic growth, energy, energy consumption
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Bu calisma, ham petrol fiyat soklar1 ve makroekonomik degiskenlerin Tiirkiye borsasi iizerindeki
etkilerini incelemeyi hedeflemektedir. Bu amagla, Subat 1988'den Mart 2017'e kadar olan dénemi kapsayan
aylik veriler kullanilarak, zamanla degisen katsayili vektor otoregresyon modeli (TVP-VAR)
tahminlenmistir. Bu modelde hesaplanmis olan zamanla degisen tepkiler ve tahmini hata ayrigtirmalar1 her
bir makroekonomik degiskenin borsa getirileri iizerinde etkisinin zaman i¢inde dnemli 6lgiide farklilik
gostermektedir. Zaman igindeki tepkiler, reel ham petrol fiyat soklarinin déviz kuru ve faiz oranlarina
kiyasla daha diisiik oldugunu ima etmektedir. Cikt1 soku, beklendigi gibi, hisse senedi getirileri iizerinde
olumlu bir etkiye sahiptir. Zamanla degisen tahmini hata ayristirma sonuglari, hisse senedi getirilerinin
doviz kurundaki ve faiz oranindaki degisimler tarafindan biiyiik 6lciide agiklandig goriisiindedir.

Anahtar Kelimeler: Petrol fiyatlari, Hisse senedi getirileri, TVP-VAR modeli, Tiirkiye

THE IMPACTS OF OIL PRICES AND MACROECONOMIC VARIABLES ON THE STOCK
RETURNS IN TURKEY: A TVP-VAR APPROACH

This paper aims to analyze the effect of crude oil price shocks and macroeconomic variables on the
Turkish stock market. To this aim, a time varying parameter vector autoregression model (TVP-VAR) is
estimated by using monthly data covering the period from February 1988 to March 2017. The time-varying
responses and forecast error decompositions computed from this model indicate that the impact of each
macroeconomic variable on the stock market returns differs substantially over time. Time-varying
responses imply that the effect of real crude oil price shocks is lower compared to those of exchange rate
and interest rate. Output shock has a positive effect on stock returns, as expected. The time-varying forecast
error decomposition results suggest that stock returns have been largely explained by the variations in
exchange rate and interest rate.

Key Words: Oil prices, Stock returns, TVP-VAR model, Turkey
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BIO-NANOCOMPOSITES DESIGNED FOR ENERGY EFFICIENCY IN BUILDINGS

Aras. Gor. Nadir YILDIRIM
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nadir.yildirim@btu.edu.tr

The renewable energy sources, energy consumptions, and the energy efficient materials are getting
more attention due to increase in environmental problems and global warming. One of the most efficient
ways to save the energy usage is to develop building envelopes that reduce the heat loss through the walls,
windows, and roof, etc. This study focusses on understanding the heat loss in buildings and design of bio-
nanocomposites using (environmentally-friendly) biopolymers with high-performance properties that
decrease the overall heat loss of the building systems. The developed bio-nanocomposites have great
potential for use in building and construction industry to enhance the overall building envelope using
biopolymers. Further performance enhancements, cost analyses, and the economic feasibility studies are
needed.

Anahtar Kelimeler: Energy Efficiency, Heat loss, Building Envelope, Bio-nanocomposites
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Ulkelerin toplumsal olarak kalkinmasi ve ekonomik olarak da biiyiimesinin temelinde enerji dnemli bir
girdi ve bu baglamda enerji tiikketimi temel bir unsurdur. MENA (Middle East and North Africa) tilkeleri,
ozellikle diinya petrol kaynaklarinin ortalama olarak %60’ma ve diinya dogal gaz kaynaklarinin ise
%45 1ne sahiptir. 1960’11 y1llardan beri yapisal anlamda sorunlarla karsilasan MENA iilkeleri, 1980 sonras1
ozelikle diinya iizerinde gerceklesen ekonomik ve toplumsal siirecteki doniisiimle birlikte ekonomik
bliylime anlaminda ivme kazansa da, son donemlerde yasadiklari siyasi ve toplumsal olaylardan da
ekonomik anlamda etkilenmislerdir. Enerji kaynaklarinin oransal olarak biiyiikliigii g6z 6niine alindiginda
diinya ekonomisi i¢inde de 6nemli bir yere sahip olan MENA iilkeleri enerji alt yap1 yatirimlarn ile
yasadiklari ekonomik ve siyasal krizi doniistiirmeye calismaktadirlar. Bu calismada MENA iilkelerinde
enerji tiiketimi ve ekonomik biiylime arasindaki iligki 1990-2015 yil1 verileri ile analiz edilecektir.
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ENERGY CONSUMPTION AND ECONOMIC GROWTH RELATIONSHIP IN MIDDLE EAST
AND NORTH AFRICAN COUNTRIES

Energy is an important input for the social development and economic growth of countries and in this
context energy consumption is a key element. MENA (Middle East and North Africa) countries especially
have an average of 60% of world oil resources and 45% of world natural gas resources. Since 1960s the
MENA countries, which have faced structural problems, have been influenced economically by the political
and social events they have lived in recent years, especially after 1980, accelerating the economic growth
together with the transformation of the economic and social processes taking place in the world.
Considering the proportional size of energy resources, MENA countries, which have an important place in
the world economy, are trying to transform the economic and political crisis they have experienced with
their energy infrastructure investments. In this study, the relationship between energy consumption and
economic growth in MENA countries will be analyzed by the 1990-2015 data.

Keywords: Energy, Energy Consumption, Economic Growth, MENA Countries, Panel Data
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TURKIYE ELEKTRIK ENERJISI BIRiM FiYATLARININ KAOTIK ANALIiZi
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Kaos kelimesi sozliik anlamiyla Tiirk Dil Kurumu’na gore “Evrenin diizene girmeden onceki bigimden
yoksun, uyumsuz ve karigik durumu” olarak tanimlanmistir. Giinliik hayatta ¢ok benzer sekilde insanlar
karisiklik ve belirsizlik durumunu anlatabilmek i¢in kaos veya kaotik kelimelerini kullanabilirler. Giinliik
kullaniminin aksine konuya bilimsel bakildiginda bu tanimlamanin tamamiyle kaos kavramini agiklamadigi
anlasilir. Insanlar genellikle kaosu hicbir diizenin hakim olmadig1 ortam veya durumlar i¢in kullanmayi
tercih ederler oysa kaos teorisi arkasinda fiziksel kurallarin hakim oldugu sistemleri agiklamak ve
coziimlemek i¢in kullanilan matematiksel bir yontemdir. Bu ¢calismada 2009-2017 yillar1 arasinda Tiirkiye
elektrik enerjisi birim fiyatlarindan olusan saatlik zaman serisinde kaos varligi arastirilmis ve kisa donemli
fiyat tahmini calismasi yapilmistir. Bahsedilen zaman dilimi Tiirkiye’deki elektrik piyasalarindaki
degisimler goz Oniine alinarak farkli donemler i¢in ayr1 ayr1 Piyasa Takas Fiyati (PTF) iizerinden
yapilmistir. Giin 6ncesi planlama dénemi bir donem, giin dncesi piyasasi ve giin i¢i piyasasi ayr1 bir donem
olarak incelenmistir. Calismada hedeflenen, fiyatlar i¢in belli parametrelere bagli bir modelleme yapmak
degildir, kaotik analizde eldeki tek veri zaman serisinin kendisidir. ilk asamada zaman serisinde lokal
projektif giiriiltii azaltimi yoluyla giiriiltii giderimi yapilmis, ne derece giderildigi farkli boyutlarda
korelasyon integralleri ve korelasyon boyutu incelemesi ile belirlenmistir. Ortak bilgi fonksiyonuyla
sistemdeki zaman gecikmesi, yanlis en yakin komsular yontemiyle uygun gémme boyutu belirlenmis ve
faz uzay1 yeniden kurulmustur. Sistemde kaos oldugunun en biiyiik gostergeleri olarak kabul edilen pozitif
Lyapunov iisteli ve fraktal boyutta ceker tespiti yapilmis, sistemlerde kaos varligi kanitlanmistir.
Sonrasinda faz uzayindaki yoriingelerin iizerinde her bir noktaya ait komsu noktalarinin nasil hareket ettigi
en kiiciik kareler yontemiyle tespit edilerek bir sonraki adimda nereye gidecegine dair tahmin ¢aligmasi
yapilmustir. Kaotik sistemlerin dogasindan otiirii kisa dénemli, 100 saatlik bir tahmin ¢aligmas1 yapilmis,
giin dncesi planlama donemi i¢in 85.2% R2 ve 6.0% NRMSE hatasi, giin 6ncesi ve giin i¢i piyasas1 donemi
icin 92.1% R2 ve 5.7% NRMSE hatasi basariyla hesaplanmistir.
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CHAOTIC ANALYSIS OF ELECTRICAL ENERGY UNIT PRICES IN TURKEY

In everyday life, people define the ambiguous and disordered situations as chaos or chaotic. But in
contrary,from scientific point of view, this definition can not express the concept of chaos as chaos theory
actually is a mathematical method to analyse the systems ruled by laws of physics.The existence of chaos
can not be in question in a random system. Within the scope of this study, chaos existence in the time series
of electrical energy unit prices in Turkey between 2009-2017 has been searched and followed by short term
prediction of the prices. As different energy market systems have been under operation during this time
period, analysis has been done seperately for each to have better understanding on the changes. Modelling
the system based on some critical parameters is not the aim of this study since the only data at hand is the
time series itself. As a first step, assuming there will be noise, like all other dynamical nonlinear systems
have,noise reduction has been done by using local projective method.The level of the noise reduction
analysed by checking the correlation integrals and correlation dimensions in different embedding
dimensions. The time delay of the system determined by mutual information function and proper
embedding dimension by fraction of false nearest neigbours calculation. Derived time delay and embedding
dimension data enabled the reconstruction of the phase space. Positive Lyapunov exponent and fractal
dimension attractor existence, the most effective ways to demonstrate chaos, been shown. The short term
prediction done by finding near neighbours to every point in the phase space and predicting the resulting
points based on linear mapping from the least squares fit. For day-ahead planning period, predictions done
with 85.2% R2 and 6.0% NRMSE and 92.1% R2, 5.7% NRMSE for day-ahead /day market period.

Key Words: Chaos Theory, Electrical Energy Unit Prices, Price prediction, Lyapunov exponents, fractal
dimension
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GUNESTEN ELEKTRIK URETIMININ ENERJI PAZARINDAKI YERI VE VERIMLI GUNES
HUCRELERI
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emine.kou@gmail.com

Enerji yasamin temel ihtiyacidir. Enerji elde edebilmek igin insanlik tarih boyunca c¢esitli yontemler
denemistir. Modern caglarda en ¢ok kullanilan enerji kaynaklar1 fosil yakitlar olarak bilinen yer alti
kaynaklaridir. Bu kaynaklar; petrol, dogalgaz, kdmiir ve uranyumdur. Bu kaynaklarin disinda son
zamanlarda gelisen yeni enerji alani ise yenilenebilir enerji olarak giindemdeki yerini korumaktadir. Temiz
enerji olarak bilinen bu enerji tiirii halen pazarda hak ettigi payr alabilmis degildir. Tim diinyada
yenilenebilir enerji olarak bilinen, glines enerjisi, hidroelektrik, riizgar enerjisi, jeotermal gibi enerji liretim
tiirleri, tlim enerji elde etme pazari i¢cinde %9’luk gibi kiigiik sayilabilecek bir paya sahiptir. Bu %9’luk
payin icerisinde de sadece %2,5’luk bir pay gilinesten elektrik {iretimine aittir. Glinesten diinyamiza gelen
yillik enerji miktarinin, diinyanin bir yillik ihtiyaci ve tiiketiminden binlerce kat fazla olmasina ragmen,
giinesten elektrik iiretimi heniiz ¢cok ¢ok diisiik degerlerdedir. Bunun en 6nemli sebepleri, giines hiicresi
teknolojilerinin heniiz yeni gelisen bir teknoloji olmasi, giines enerjisinin elektrik akimina doniistiiriilmesi
isleminin pahali ve veriminin diislik olmasi, giines panellerinin kararsiz yapisi gibi sebeplerdir. Ancak son
yillarda gelistirilen verimi yliksek ve liretim agamalar1 ve malzemeleri ucuz ve basit olan giines hiicreleri
sayesinde istikbalde daha yliksek verimli ve c¢evre dostu giines hiicreleri elde edilebilmesi miimkiin
goriinmektedir. Bu c¢aligsma, giines hiicrelerinin diger enerji kaynaklar1 yanindaki yeri, pazardaki pay1 ve
gerek ekonomik gerekse de gevresel olarak gelecekteki konumlar1 hakkinda bilgileri igermektedir.
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SOLAR POWER GENERATION IN THE ENERGY MARKET AND EFFICIENT SOLAR
CELLS

Energy is the basic necessity of life. In order to obtain energy, mankind has tried various methods
throughout history. The most commonly used energy sources in modern times are underground sources
known as fossil fuels. These sources are oil, natural gas, coal and uranium. Apart from these resources, the
new energy field that has developed recently is renewable energy still on the agenda. This kind of energy,
known as clean energy, has not been able to get its share in the market yet. Energy production types such
as solar energy, hydroelectric power, wind energy, geothermal, known as renewable energy all over the
world, have a small share of 9% in the whole energy acquisition market. Of this 9% share, only 2.5% is
related to solar electricity production. Even though the annual amount of solar energy from the sun is
thousands times higher than the world's one year need and consumption, solar electricity production is still
very low. The most important reasons for this are the fact that solar cell technology is a newly emerging
technology, the conversion of solar energy into electric current is expensive and low efficiency, and the
unstable structure of solar panels. However, it is possible that more efficient and environmentally friendly
solar cells can be obtained in the future, thanks to the high yield and high production levels and cheap and
simple solar cells developed in recent years. This study covers the importance of solar cells among other
energy sources, their market share and economic and environmental impacts in the future.

Key Words: Solar Energy, Solar Cell Technology, Renewable Energy, Energy

28


mailto:emine.kou@gmail.com

YENI NESIL SARJ EDILEBILIR Na-iYON PILLERI
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Giincel hayatimizda, cep telefonlar1 ve diz iistli bilgisayarlar gibi tasinabilir elektronik cihazlarin
sayisinin hizla artmasi ile yiliksek enerji yogunluklu ve sarj edilebilir pillerle ilgili arastirmalar
yogunlagmustir. Diinyamizdaki fosil bazli enerji kaynaklarinin sinirli olmasi, 6zellikle sarj edilebilir pillerle
calisan tasitlarin tasarlanip tiretilmesini kaginilmaz hale getirmistir. Bu tiir uygulamalar i¢in Li-iyon pilleri
yiiksek enerji yogunluklar1 sebebiyle diger sarj edilebilir pillere nazaran daha tercih edilir hale gelmistir.
Ancak, Li diinyamizda sinirli miktarda bulunan bir elementtir ve giinden giine artan talepler sonucunda
halu hazirda yiiksek olan Li-iyon pillerin maliyetinin daha da artacagi ongoriilmektedir[1]. Bilim insanlari,
Li-iyon pillerine alternatif yeni sarj edilebilir piller gelistirme lizerine ¢aligmalar yapmaktadir. Bunlardan
baslica olan1 Na-iyon pillerdir. Sodyumun dogada bol miktarda bulunmasi, maliyetinin diisiik olmasi ve
lityum ile benzer kimyasal 6zelliklere sahip olmasi ile Na-iyon pilleri 6zellikle de elektrikli tagitlar ve akill
sehir sebekeleri gibi pilin agirliginin 6nemli olmadig1 ve/veya biiyilik 6lgekli uygulamalar icin timit vaat
eden sonuglar vermektedir[2]. Bu bildiride, Na-iyon pillerin temel avantajlarindan ve dezavantajlarindan
bahsedilerek, bu teknolojinin su anki durumu ve enerji depolama sektoriindeki ekonomik getirileri hakkinda
detayl bilgiler sunulacaktir. [1] M. D. Slater et al. Adv. Functional Materials 23, 947 (2013). [2] H. Kim
et al. Chem Mater. 24, 1205 (2012).
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NEW GENERATION RECHARGABLE Na-ION BATTERIES

Due to rapid increase in the number of portable electronic devices, such as mobile phones and laptops,
the scientific research has concentrated on high energy density rechargeable batteries. The limited
availability of fossil-based energy sources in our world has made it inevitable to design and manufacture
vehicles that work with rechargeable batteries. For such applications Li-ion batteries have become more
preferred than other rechargeable batteries due to their high energy densities. However, Li sources are
limited on earth and the cost of Li-ion batteries, which are already high, are anticipated to increase in the
future. Scientists have been working on developing a new rechargeable batteries alternative to Li-ion
batteries. The most promising one is the Na-ion batteries. Due to natural abundance of sodium in the
environment, low cost and similar chemical properties with lithium, Na-ion batteries provide promising
results, especially for electric vehicles and smart electric grids, where the weight of the battery is not
important and / or for large-scale applications. In this report, the basic advantages and disadvantages of Na-
ion batteries will be discussed and detailed information about the present state of the technology and the
economic benefits of the energy storage systems will be presented.
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NUKLEER REAKTOR TiPLERININ EKONOMIYE ETKIiSi
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Niikleer reaktorlere olan giiven ilk yillarda beklenilen verimi alma konusunda hayal kirikligina
ugratmistir. 1975 yilinda Amerika’da kapasite faktorii ortalama %55.9 iken, 1980 yilinda %56.3, 1990
yilinda ise % 60 ‘a ¢ikmistir. 1994 ile 2004 yillar1 arasinda kapasite faktorii %73.8 den % 90.1°e ¢ikmstir.
Bu durum, 640 milyar kilowatt saat elektrik tiretimden 789 milyar kilowatt saate ¢ikmasina yardimci
olmustur. Niikleer reaktoriin tipi, yakit ve yakit yonetim maliyeti, isletme ve gilivenlik gibi durumlar g6z
ontine alindiginda niikleer reaktoriin iilkelerdeki ekonomiye etkisi degisim gdstermektedir. Son yillarda
diinyada elektrik iireten hafif su reaktorleri ve CANDU reaktorlerinin yaninda kurulacak olan kiigiik
modiiler reaktérlerin (KMR) faaliyete gegmesi ekonomik enerji tiretimi ve verim bakimindan 6ne ¢ikacak
reaktor tiplerindendir. Hafif su reaktorlerinin yapimi, 2011 yilinda Amerika’daki ekonomiye bu etkiyi
yiizde 300 arttirmistir. Avrupa’da ise iki hafif su reaktoriiniin yapimi biitce olarak ikiye katlamistir. Kiigiik
modiiler reaktorlerinin yapim zamanin kisaligi ve yapisal 6zelligi bakimindan maliyet oranint %20
azaltmaktadir. Bu ¢alismada, niikleer reaktor tiplerinin ekonomi, verim, glivenlik acisindan karsilagtirmasi
yapilmistir. Oniimiizdeki on yillara niikleer enerjinin etkileri ve gereksinimleri analiz edilmistir.

Anahtar Kelimeler: Niikleer Enerji, Niikleer Reaktor Tipleri, Niikleer Reaktorler
THE ECONOMIC EFFECT OF NUCLEAR REACTOR TYPES

The confidence in nuclear reactors has disappointed them in terms of getting the expected return in the
first years. The average capacity factor was 55.9% in 1975, 56.3% in 1980 and 60% in 1990 in US. Between
1994 and 2004, the capacity factor increased from 73.8% to 90.1%. This helps to increase from 640 billion
kilowatt hours of electricity production to 789 billion kilowatt hours. Given the types of nuclear reactors,
fuel and fuel management costs, operation and safety, the impact of the nuclear reactor on the economy of
the countries changes. Besides the light water and CANDU reactors, the small modular reactors (SMR) to
be installed, are the reactor type that will come out in terms of economic energy production and efficiency.
In 2011, the construction of light water reactors increased the effect of this efficiency in economy by 300
percent in US. In Europe, the construction of two light water reactors doubled as a budget. It reduces the
cost ratio by 20% in terms of short construction time and structural characteristics of small modular reactors.
In this study, nuclear reactor types were compared in terms of economy, efficiency and safety. The effects
and requirements of nuclear energy were analyzed for the next decades.
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DOGU AKDENIZ ENERJi JEOPOLITIGINDE DOGAL GAZIN ROLU
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Kiiresel ekonominin iginde bulundugu biiyiik doniisiimde enerji kaynaklar1 basat bir role sahiptir. Bu siirecte,
dogal gaz kaynaklari ¢cok 6nemli konumdadir. Bu kapsamda, Dogu Akdeniz’deki dogal gaz kesifleri son zamanlarda
cok fazla ilgi gérmektedir. Tahmin edilen rezerv miktari kiiresel dlgekte Gnemsiz olmakla birlikte ciddi diizeyde ihrag
edilecek gaz fazlasi ortaya ¢ikacak olmasiyla bdlgesel anlamda oyun kurucu olmak icin yeterlidir. Dogu Akdeniz
bolgesi son giinlerde hizla degismektedir. Son donemde gerceklesen genis gaz rezervi kesifleri bolgesel
istikrarsizliklar ve ¢atigmalarin golgesinde kalan bolgenin artan talebin karsilanmasi i¢in hem bir firsat hem de bir
meydan okumadir. Misir, Israil ve Giiney Kibris’m deniz asir1 sahalarinda bulunan dogal gaz rezervleri bolgenin
enerji haritasin1 yeniden sekillendirerek Dogu Akdeniz’i yeni ¢atigma alani haline getirmistir. Hizla tirmanmakta
olan bu enerji ve jeopolitik baski bolgede her bir oyuncu i¢in yeni zorluklar ve firsatlar yaratmaktadir. Ciinkii enerji
kaynaklari ig birligine de catismaya da yol agabilecek iki ucu keskin kili¢ olarak bilinmektedir. Bu ¢aligmanin amaci
bolgedeki yeni gelismeler konusunda kapsamli bir genel bakis saglamak ve yeni Dogu Akdeniz Enerji Koridoru’nun
potansiyel gelisiminde etkili olan jeopolitik riskler ve ticari firsatlarin elestirel olarak ele alinmasidir. Birinci boliimiin
amac1 Akdeniz bolgesinde dogal gazin 6neminin agiklanmasidir. Tkinci béliimde bolgedeki gaz kesifleri ve alternatif
ihracat giizergahlar1 konusunda genel bakis sunulacaktir. Ugiincii boliimde ise mevcut anlasmazliklar ve is birligi
sayesinde yaratilacak firsatlar goz oniinde bulundurularak alternatif projelerin gerceklesmesi tartisilacaktir.

Anahtar Kelimeler: Dogu Akdeniz, Dogal Gaz, Enerji Jeopolitigi,Dogal Gaz Arz Giivenligi, Enerji Giivenligi.
THE ROLE OF NATURAL GAS IN THE ENERGY GEOPOLITICS OF EASTERN MEDITERRANEAN

Energy is at the core of the remarkable current transitions in the global economy and geopolitics, and natural gas
plays a crucial role in these processes. In this context, the Eastern Mediterranean gas findings have raised much
interest in recent years. Even though the estimated quantity of reserves is not globally significant, it is enough to be
a regional game changer, promising a considerable amount of gas surplus to be exported. The Eastern Mediterranean
region has rapidly changed nowadays. Recent large natural gas discoveries in the Eastern Mediterranean present both
an opportunity and challenge for a region that needs to meet growing demand but is hindered by regional conflicts
and instability. The natural gas findings are flourishing in the offshore of Egypt, Israel, and Cyprus, reshaping the
regional energy map and rapidly making the Eastern Mediterranean a new rivalieres area. These geopolitical and
energy pressures are rapidly converging, generating a number of new challenges and opportunities for each player in
the region. As energy resources are known to be a double-edged sword that can lead to collaboration but also to
conflict. The aim of this paper is to provide a comprehensive overview on these new regional developments and to
propose a critical discussion of the market opportunities and geopolitical risks related to the potential emergence of
a new Eastern Mediterranean Energy Corridor. The purpose of first section is to understand the place gas has in the
Mediterranean region. The second section introduces an overview of the region with regard to the progress in gas
exploration and examines the export options discussed. The third section discusses the realization of alternative
projects, considering the present disputes, and the opportunities that can be achieved via cooperation.

Key Words: The Eastern Mediterranean, Natural Gas, Energy Geopolitics, Security of Gas Supply, Energy Security.
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TURKIYE’DE ELEKTRIK PiYASALARI VE GELECEGI

Dr. Ogr. Uyesi Gokce Kurucu
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Tirkiye’de elektrik piyasasindaki liberallesme siirecinin dnemli sonuglar1 oldu. Bu ¢alisma elektrik
piyasalarindaki gelismelere 151k tutmak amacini giidiiyor. Bu ¢alisma liberallesmenin Tiirkiye iizerindeki
sonuglar ile diger tilkelerdeki sonuglarini karsilastirmaktadir. Liberallesmenin fiyatlar tizerindeki etkisi,
yogunlasma katsayisi, gereginden fazla sermaye kullanimi ve talep fazlasi konularia deginmektedir. Oto
iiretim Tiirkiye elektrik iiretimi igerisinde dnemli bir yere sahiptir, Tiirkiye’de iiretilen toplam elektrigin
%20’s1 oto iiretimdir. Calisma ayn1 zamanda oto liretimin gelecegi lizerinde durmaktadir. Liberallesmenin
devami i¢in atilacak adimlar yeni bir modele gec¢isi ongdérmektedir. Bu model portfoy bazli piyasa
modelidir. Portfoy bazli piyasa modelinin gelecegi ve uygulamalar1 ve portféy bazli modelin diger
iilkelerde verdigi sonuglar tartisilacaktir.

Anahtar Kelimeler: elektrik piyasalari, liberallesme, portfoy modeli
THE FUTURE OF ELECTRICITY MARKETS IN TURKEY

Recent liberalization efforts in Turkey had many results on the electricity markets. This paper aims to
shed light on the recent developments in the electricity sector. First of all this paper compares the results of
liberalization in Turkey with the other countries with liberalization experiences. The paper comments on
the effects of liberalization on prices, concentration ratios, overcapitalization and excess demand in the
markets. It also comments on the future of autoproduction. The recent efforts for further liberalization aims
for a new model of deregulation in the electricity markets called portfolio based market model. The future
and implementation of portfolio based market model and the results in other countries will be discussed.

Key Words: electricity markets, liberalization, portfolio model
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TURKIYE’DE NUKLEER ENERJi EKONOMIK BUYUMEYI TETIKLEYEBILIR Mi?
ILERI SANAYILESMIiS ULKELERDEN BAZI ORNEKLER

Prof. Dr. Nureddin Turkan
Istanbul Medeniyet Universitesi, Miihendislik ve Doga Bilimleri, Fizik Miihendisligi
nureddin.turkan@medeniyet.edu.tr

Bu ¢alismanin amaci, diinya ekonomik krizinin, Fukushima felaketinin, acimasiz rakiplerin ve kendi
planlama ve yonetim zorluklarinin biriken etkilerinden zarar goéren endiistrinin durumunu tasvir etmektir.
Bu yoniiyle, diinyadaki niikleer gli¢ programlarinin tarihgesi, mevcut durumu ve egilimleri hakkinda genel
bir bakis acis1 saglamaya c¢alisilmaktadir. Boylece, ozellikle dort endiistrilesmis iilke (ABD, Kanada,
Japonya ve Fransa) i¢in niikleer enerji tiikketimi ve ckonomik biiylime arasindaki nedensellik
incelenmektedir. Ayrica eldeki verilere gore, Japonya'da niikleer enerji tiiketimi ile ekonomik biiylime
arasinda dogrudan nedensel bir iligki bulundugu goriilmektedir. Dolayisiyla, niikleer enerji tiiketiminin en
aza indirgenmesini amaglayan bir enerji koruma politikasinin ekonomik biiyliimeyi olumsuz ydnde
etkiledigini gostermektedir. Tersine, reel gayri safi milli hasiladaki kisi basina diisen gelirde (GSYIH) artis,
Fransa'da ek niikleer enerji tiikketimine neden olmaktadir. Aslinda, gergek petrol fiyat seviyesi, dort tilkenin
ticiinde niikleer enerjiye olan talebin tiiretilmesi lizerinde yasamsal bir etkiye sahip gibi goriiniiyor. Dahast,
aragtirmalar nedensel baglantilarin ABD, Japonya ve Fransa'da petrol ve niikleer enerji tiiketimi ile 6nemli
bir iligkiye sahip oldugunu gosteriyor. Bu sonug, kiiresel petrol piyasasinin bilinmeyen parametrelerinin ve
belirsizliklerinin niikleer enerjiye olan talebi belirlemek i¢cin 6nemli bir rol oynadigini gostermektedir.
Sonug olarak, bu tilkelerin politikalari, petrol fiyatlarindaki beklenmedik artislarla yiizlesmek i¢in niikleer
enerji tiikketimindeki kisitlamalarin {istesinden gelmeye caligsmali ve bu da petrol ithalat¢i iilkelerinde
ekonomik biiylimeye ani bir etki yapabilir.

Anahtar Kelimeler: Nukleer Enerji, Ekonomik Kalkinma, Diinya Ekonomik Krizi, Sanayilesmis Ulkeler

CAN NUCLEAR ENERGY STIMULATE ECONOMIC GROWTH IN TURKEY? SOME
EXAMPLES FROM HIGHLY INDUSTRIALIZED COUNTRIES

The aim of this study to portray the situation of industry suffering from the cumulative impacts of the
world economic crisis, the Fukushima disaster, ferocious competitors and its own planning and
management difficulties. Under this aspect, a global overview of the history, the current status and trends
of nuclear power programs in the world will be analyzed. Thus, the causality between nuclear energy
consumption and economic growth especially for four industrialized countries (US, Canada, Japan, and
France) is examined. It was also seen that there is a direct causal relationship between nuclear energy
consumption and economic growth in Japan. So it denotes that an energy conservation policy aiming the
minimization of nuclear energy consumption has an adverse effect on economic growth. Inversely, the
increase in real gross domestic product per capita (GDP) causes additional nuclear energy consumption in
France. Actually, the real oil price level seems as having a vital effect on deriving the demand for nuclear
power in three out of four countries. Moreover, the investigations indicates that the causal linkage has a
important relationship with oil and nuclear energy consumption in the US, Japan, and France. This result
suggests that the unknown parameters and uncertain aspects of the global oil market plays a key role to
determine the demand for nuclear energy. As a conclusion, the policies of those countries should endeavor
to overcome the constrains on nuclear energy consumption to face any un-expected hikes in oil prices,
which may cause sudden effect economic growth in such oil importing countries.

Key Words: Nuclear Energy, Economic Growth, World Economic Crisis, Highly Industrialized Countries

33


mailto:nureddin.turkan@medeniyet.edu.tr

ORGANIK GUNES HUCRELERININ DUNU, BUGUNU VE GELECEGI

Ars. Gor. Dr. Fatih Mehmet Coskun
istanbul Medeniyet Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Fizik Miihendisligi
fatih.coskun@medeniyet.edu.tr
Prof. Dr. Sakir Aydogan
Atatiirk Universitesi, Fen Fakiiltesi, Fizik
saydogan@atauni.edu.tr

Organik denilince giinliik hayatta natiirel, katkisiz gida iiriinleri akla gelse de, esasinda igerisinde karbon (C) ve
hidrojen (H) barindiran yapilar anlasilmalidir. Ornegin, tiim canl organizmalarda oldugu gibi insan viicudu organik
bir yapidir. Organik tabanli giines pili denilince de C ve H’li molekiil igeren giines hiicreleri akla gelmelidir. Bu
giines hiicrelerinin en temel farki 15181 soguran ve elektrik enerjisi tireten aktif maddenin C icermesidir. Yani Si gibi,
GaAs gibi birkac element ya da molekiil degil, C ve H igeren ve bu sayede sayisiz tiirleri laboratuvar sartlarinda
iiretilebilen bir yap1 s6z konusudur. Bu durumun getirdigi en temel avantajlar ise, malzemenin ucuz olmasi, tiretim
sirasinda yiiksek sicaklik ve vakum gerektirmemesi, ¢esitli tlirlerinin iiretilmesine imkan vermesi, biikiilebilir ya da
seffaf giines hiicresi teknolojilerine olanak saglamasidir. Bu 6zelliklerinden dolayi, giliniimiiz diinyasinda heniiz seri
iiretime gegemenmis olsa da bu sektor, Ar-Ge ¢alismalarinda biiyiik ragbet gormektedir. Organik giines pillerinin ilk
dogusunu 1839 yilinda iiretilen ve halen elektrokimyasal yolla elektronlar1 uyarma olayinin ilk 6rnegi olarak kabul
edilen Becquerel hiicresine kadar dayandirabiliriz. Modern anlamdaki ilk polimer giines hiicresi ise 1993 yilinda
Sarigift¢i tarafindan iiretilen C60 tabanl giines pilidir. Bu hiicre %48 doluluk oranina ve sadece %0,04’liik bir verime
sahipti. Sadece 3 yil sonra, Halls ve arkadaglar tarafindan yine %48 doluluk oraniyla %9 verimli giines hiicreleri
iiretildi. Halen %10 ve iizeri verimlerle organik giines hiicreleri (OPV) iiretilebilmekte ve giines hiicresi pazarina
girmesi icin kararlik yapida hiicreler iiretilmesi icin calismalar yapilmaktadir. Ileriki yillarda ise, seralarda,
biikiilebilir ve giyilebilir endiistride, insaat sektoriinde hem cam hem de giines paneli olarak kullanimda gelecek
vadetmesi agisindan gelismeye miisait bir yap1 6ngoriilmektedir.

Anahtar Kelimeler: Organik Giines Hiicreleri
TODAY & FUTURE SCOPE OF THE ORGANIC SOLAR CELLS

When it is said “organic”, in daily speaking, natural and pure food products come to mind. However in scientific
terminology it means the structures that contain carbon (C) and hydrogen (H). For example, as in all living organisms,
the human body is an organic structure. Likewise, when we say organic-based solar cells, the solar cells containing
molecules with C and H, should come to mind. The most important difference of these solar cells is that the active
substance that generates electricity from sunlight, contains “C”. The main advantages of this system are being cost-
effective, not to be required high temperature and vacuum during production, allowing the production of various
types and being suitable for flexible or transparent solar cell technologies. Due to these features, this sector is very
popular in R & D work even though serial production is not active yet in today's world. The first birth of organic
solar cells can be dated to the Becquerel cell, which was produced in 1839 and is now considered to be the first
example of excitation of electrons by electrochemical means. The first polymer solar cell in modern sense is the C60
base solar cell produced by Sarigift¢i in 1993. The Fill Factor (FF) and the power conversion efficiency of this cell
48% and only 0.04% respectively. Only 3 years later, Halls and his colleagues produced 9% efficient solar cells and
again with a FF of 48%. Currently, organic solar cells (OPV) can be produced at a yield of 10% or more, and studies
are being carried out to produce cells with high stability to enter the solar cell market. In the following years, it is
foreseen a structure that can be developed in the greenhouses, wearable technologies and construction industry, both
in glass and solar panels.

Key Words: Organic Solar Cells
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BiSIKLET iLE VERIMLI ELEKTRIK URETIN VE YENILENEBILIiR ENERJI iLE
BUTCENIZi DESTEKLEYIN
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Lisans Ogrencisi Muhammed Said Celik
Kirklareli Universitesi, Teknoloji Fakiiltesi, Enerji Sistemleri Miihendisligi
saidcelik1342@gmail.com

Insanin harcadig enerji, bisiklet kullanimiyla yenilenebilir enerji {iretmek icin kullanilabilir. Bisiklet
jenerator sistemi ile yenilenebilir enerjiye erisebilirsiniz. Bu c¢alismada, bisiklet kullanarak nasil
yenilenebilir enerji tiretilebildigini gostermeye calismaktayiz. Tipik bir bisiklet jeneratorii, glinde bir saat
boyunca pedal ¢evirildiginde 100 watt iiretebilir. Dolayisiyla, 30 giinde (bir ay) (30 x 100 =) 3000 watt-
saat veya 3 kWh enerji tiretilir. Bu, tipik bir ailenin bir ay i¢inde kullandig1 (920 kWH) enerjinin % 0.3 'lik
kismina denktir. Boylece enerjinizin %0.3 iinii iiretip geriye kalan %99.7’sini sehir cereyanindan almaya
devam edersiniz. En diisiik fiyat jeneratorii elektrik liretmek i¢in ihtiya¢ duydugunuz minimum degere
sahiptir. Bisiklet jeneratdr sisteminizin islevselligini genisletmek icin istege bagl pargalar1 satin alabilir
veya daha sonra ekleyebilirsiniz.

Anahtar Kelimeler: Yenilenebilir Enerji, Bisikletten Enerji, Elektrik

GENERATE EFFICIENT ELECTRICITY WITH BICYCLE AND SUPPORT YOUR BUDGET
BY RENEWABLE ENERGY

Human’s consuming energy can be used to generate renewable energy through the use of a bicycle. In
renewable energy perspective, with a bike one can generate energy. In this study, We try to show how to
use a bike to make renewable energy. A typical bike generator can produce 100 watts when it is pedaled
for an hour in a day. So, an amount of (30 x 100=) 3000 watt-hours, or 3 kWh energy is produced in 30
days (a month). That's 0.3% of the energy what a typical family uses in a month (920 kWH). You generated
0.3% of your energy, and continue to get 99.7% from the grid. The amount of energy you put out gets stored
in a battery power pack for use when you want.

Key Words: Renewable Energy, Energy From Bcycle, Electricity
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SURDURULEBILIR BiR GELECEK VE INSAN ETKIiSi
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Insanoglunun 6nceleri niifusunun azlhig1 nedeniyle canlilar diinyasina yaptig1 etki ihmal edilebilir
diizeyde olsa da, sanayi devriminin gerceklesmesi ile birlikte ¢evre tizerindeki etkileri olduk¢a onemli
negatif sonuglar dogurmustur. Insan acisindan baktigimizda ise, ¢alisma kosullarinda ve yasam
standartlarinda gozle goriiliir 6nemli iyilestirmeler gerceklestirilmistir. Elektrigin kullanima hazir duruma
gelmesi ve ¢alisanlarin daha az dikkat etmelerini gerektiren sistemlerin uygulamaya alinmasi sonucunda
elde edilenler devrim gibi degerlendirilse de, 1950°li yillardan giiniimiize kadar yaklasik 2,5 milyar kisi
artmig olan diinya niifusu “daha iyinin siirekli elde edilip edilemeyecegini, yani bunun gelecekte
siirdiiriilebilirligini” sorgulamamizi gerektirmektedir. Onceleri kararlar ¢ogunlukla bireyler tarafindan
alinirken, zamanla bunun Once Orglitlere ve zamanla ekoloji dikkate alinarak nasil degistigini
gdzlemliyoruz. Insan, dogal kaynaklar, sosyal, ekonomik agidan degerlendirildiginde problemlerin biiyiik
béliimiiniin insan tarafindan yaratildig asikardir. i¢inde yasadigimiz tiim ortamlari birbirleri ile etkilesen
alt sistemlerin olusturdugu bir sistem olarak belirtebilirsek gelecek ve siirdiiriilebilirlik birlikte
degerlendirilebilir. Bu ¢alismada, insanin yaptiklarimin &zellikle sanayi devriminden Once ve sonra,
elektrikli araglarin kullanimi 6ncesinde ve sonrasinda sistemin tamamina nasil etkiler yaptigi tablolar ve
sekillerle agiklanmis, gelecekte siirdiiriilebilirligin saglanmasi i¢in yapilmasi gerekenler 6zetlenmistir.

Anahtar Kelimeler: Insan, Enerji, Ekolojik Sistem
A SUSTAINABLE FUTURE AND HUMAN EFFECT

Although the impact of the industrial revolution has been negligible, the impact of the mankind on the
environment has had considerable negative consequences. When we look at it from the point of view of
human beings, significant improvements have been done in working conditions and living standards. To
make ready-to-use electricity and require employees to less attention as a result of the receipt of the
application of the systems they are obtained, the quintessential victim, like the revolution, from the 1950 's
to the present day has increased by approximately 2.5 billion people world population "getting better all the
time whether, so future sustainability” inquiry requires us to. Before decisions are taken mostly by
individuals, once we observe that this is before taking into account ecological organizations and how they
change over time. Human, natural resources, social and economic assessment when it is evident that the
problems created by the majority. If we can designate all the environments we live in as a system of sub-
systems interacting with each other, future and sustainability can be evaluated together. of people. In this
study, people did, especially before and after the industrial revolution, the use of electric vehicles before
and after affects how all of his tables of the system and ensuring future sustainability is explained with
shapes summarizes what needs to be done for.

Key Words: Energy, Human, Ecological Systems
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TURKIYE’DE FOSIL ENERJi KAYNAKLARI VE YENI NESiL TERMiK SANTRALLERIN ONEMIi

Dr. Ogr. Uyesi Mahmut Suat Delibalta
Nigde Universitesi, Miihendislik Fakiiltesi, Maden Miihendisligi Boliimii
msdelibalta@ohu.edu.tr

Enerji ve cevre konusundaki dncelik ve gereksinimler iilkeden iilkeye degisse de, ulusal giindemlerin ve
yonelislerin gitgide daha ¢ok uluslararasi politikalar tarafindan belirlendigi dikkati ¢ekmektedir. Ozellikle son
yillarda iilkeler iklim degisikligi ve buna yol agan fosil yakitlar1 tartismaktadir. Diinya Enerji Konseyi’nin yiiriittigii
caligmalara gore, 2040 yilina kadar bugiinkii diinya enerji tiiketiminde %43, CO2 emisyonlarinda yaklasik %55°1ik
bir artis, fosil kaynaklardan elektrik enerjisi tiretiminin maksimum noktasina ulagarak kismen azalmaya baslayacagi,
buna karsin yenilenebilir enerji kaynaklar1 paymin giderek artacagi dngdriilmektedir. Diinya genelinde enerji
taleplerindeki hizli artis ve bunun yol actifi c¢evresel etkiler, iilkeleri daha stratejik enerji politikalarina
yonlendirmektedir. Enerji kaynaklar1 arasinda arz giivenligi ya da cevresel etki bakimindan sifir riskli olan kaynak
bulunmamaktadir. Ancak, enerji verimli yontemler daha ¢evreci sistemlerdir. Tiirkiye son yillarda yakalamis oldugu
yiiksek ekonomik biiylime oranlarina paralel olarak, yillik elektrik enerjisi tiiketim artig hiz1 15 yilda ortalama %5,4
seviyelerinde gerceklesmis ve 2002 yilinda 132,6 milyar kWh olan elektrik tiiketimi 2016 yilinda yaklasik 2 kat
artarak 278,3 milyar kWh’e ulasmistir. Tiirkiye elektrik enerjisi kurulu giicii igerisinde hidrolik kaynaklarin orani
%34, dogalgazin %28,3 kdmiiriin %22,1 ve jeotermal+riizgar+giinesin ise %9,4 olarak karsimiza ¢ikmaktadir. Diger
kaynaklarin payi ise %6,2’dir. Tiirkiye 2015 y111261,8 milyar kWh elektrik iiretimiyle diinyada %1,1 pay ile 17.sirada
yer almustir. Tirkiye’de bugiine kadar ii¢ temel siitun (dogalgaz, komiir ve hidrolik) {izerine kurulu olan enerji
sektorii, yenilenebilir kaynaklar ve niikleer enerjiyi de igerecek sekilde bes siitunlu bir yapida yeniden
planlanmaktadir. Bu ¢alismada; Tiirkiye’nin giincel enerji politikalarini uluslararasi boyutta paylasmak maksadiyla,
fosil enerji kaynaklar1 ve yeni stratejik gelismeler ele alinarak incelenmistir.

Anahtar Kelimeler: Tirkiye, fosil kaynaklar, termik santraller, enerji verimliligi, stratejik gelisme.

FOSSIL ENERGY RESOURCES AND THE IMPORTANCE OF NEW GENERATION OF COAL
POWER PLANTS IN TURKEY

Although energy and environmental priorities and needs may differ from one country to another, international
policies seem to play a crucial role in determining public and national opinions. In recent years, the effect of fossil
fuels on climate change is hotly debated. According to conclusions of World Energy Council researches, by the year
of 2040, 43% of current world energy consumption, CO2 emissions increased by approximately 55%, electric energy
generation by using of fossil fuels will be reached maximum point and will start to decrease, but share of renewable
energy sources will gradually increase. The increase of demand for energy globally, and its environmental impacts
lead countries to more strategic energy policies. There are no risk-free energy sources in terms of security of supply
or environmental impacts. However more efficient methods are more environmentalist or eco-friendly systems. In
parallel with recent high rates of economic growth in Turkey, the annual increase of consumption growth rate reached
to the average of 5,4% in the last 15 years. Between 2002 and 2016, electricity consumption was increased from
132,6 billion kwh 2 times to 278,3 billion kWh. Among the electrical energy installed capacity of Turkey, production
was obtained from hydraulic sources 34%, natural gas 28,3%, coal 22,1% and geothermal+wind+solar sources 9,4%.
The share of other sources is 6,2%. In 2015 with 261,8 billion kWh electric generation, Turkey was ranked 17th
globally. It’s global share was 1,1%. Turkey’s energy sector, which has been based upon on three fundamental pillars
(natural gas, coal and hydraulic) so far, is now being reorganised as a five-pillared structure including renewable
energy sources and nuclear energy. This study discusses fossil energy sources and new strategic developments in
order to demonstrate Turkey’s recent energy policies on the international arena.

Key Words: Turkey, fossil sources, coal power plants, energy efficient, strategic development
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AN EVALUATION ON AN ALTERNATIVE ISLAMIC INSTRUMENT FOR
SUSTAINABLE INVESTMENT PROJECTS: GREEN SUKUK
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As one of the common problems of developing countries is capital accumulation, those countries
suffer from lack of investment on sustainable infrastructural projects. In most of the cases, those
countries have to deal with the unsuitable terms of local banks whereas capital markets provide
cheaper funds of long-term finance. At this point, there has been an increasing interest to “social
responsible investments (SRI)”. Environment protection projects and sustainable infrastructure
projects are the pioneer projects which are associated with SRI. For such investments, as a new
phenomenon, green sukuk offers to fund green and sustainable investment projects. “Green bond” is
a popular new source of climate finance of cities and environment friendly infrastructure projects. As
an Islamic financial instrument, a “green sukuk™ is an interest-free green bond. So, green sukuk and
green bonds have commonalities and green sukuk can be presented to Islamic Capital Markets so that
it can fund the environmental and infrastrucural projects. Currently, green bond and sukuk have been
issued in the global market to finance environment preservation projects. In this paper, theoretical
background of green sukuk will be analyzed detaily. Certain countries such as Malaysia, Indonesia
and UAE will be included in the study as the case studies of green sukuk applications. Besides, some
policy suggestions will be put forth to generalize the use of green sukuk globally, particularly by the
developing Islamic countries.

Key words: Social Responsible Investments (SRI), Green Sukuk, Green Bond
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Doc. Dr. Burcu Ozcan
Firat Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, iktisat Boliimii
bozcan@firat.edu.tr

Bu ¢aligsma, Tiirkiye’nin ekolojik ayak izinin zaman serisi 6zelliklerini analiz etmeyi amaglamaktadir.
Ekolojik ayak izi bir niifusun kullandig1 dogal kaynaklarin toplam miktarini tahmin eden ¢evresel baskinin
Ozet bir gostergesidir. Ekolojik ayak izine, tiikketim ve atiklarin absorbe edilmesi i¢in ihtiya¢ duyulan tiim
kaynaklar siirdiiriilebilir sekilde temin etmek i¢in gerekli olan kara ve toprak ekosistemlerinin toplam
alaninin hesaplanmas ile ulasilmaktadir. Ekolojik ayak izinin alt1 alt gesi s6z konusudur: “Insa arazisi
ayak izi”, “karbon ayak izi”, “’ekili arazi ayak izi”, “balik av1 alan ayakizi”, “orman iiriinleri ayak izi” ve
“otlak alan1 ayak izi.” Kavram, siirdiiriilebilir kalkinma amaci agisindan 6neme sahiptir. Bu anlamda, gii¢li
stirdiiriilebilirligin elde edilmesi icin, ekosisteme yiiklenen toplam talep ya da belli bir donemdeki dogal
kaynaklarin kullanimi, gezegenin kendini yenileyici kapasitesini ya da ayni1 donemdeki dogal kaynaklarin
stokunu asmamalidir. Eger dogal kaynaklarin yerel tiiketimi, yerel ekosistemlerin kendini yenileyici
(rejeneratif) kapasitesinden biiyiik ise, ekolojik ac¢ik s6z konusudur. Bu durumda, bio-kapasite agi1g1 baska
herhangi bir yerden ithal ile ya da ulusal bio-kapasite stokunun tiiketilmesi ile giderilebilir. Hangi sekilde
olursa olsun, bu durum ekonomik eylemlerin ¢evresel siirdiirtilebilirlik (stirdiiriilemezdik) eksenini 6lgmede
kullanilabilmektedir. Bu ¢aligmada, Tiirkiye’nin toplam ekolojik ayak izi ve alt1 alt gdstergesinin stokastik
ozelliklerini, Fourier birim kok testleri ile 1961-2013 dénemi boyunca analizi amaglanmaktadir. Ekolojik
ayak izininim birim kok siireci izleyip izlemediginin (duragan olup olmadigi) tespiti, cevresel politika
uygulamalarina da 1s1k tutacaktir. Eger ekolojik ayak izi duragan ise (birim kok igermiyor ise), ekolojik
ayak izi serisi herhangi ekonomik ya da ¢evresel bir sok tarafindan kisa siireli etkilenecek, fakat daha sonra
orijinal denge durumuna geri donecektir. Bu durumda politika yapicilar, gereksiz politika uygulamalari ile
dogaya miidahale etmemelidir; ¢iinkii ekolojik ayak izini diisiirmeyi amaglayan cevresel yonetim
politikalar1 uzun siireli etkiye sahip olamayacaklardir.

Anahtar Kelimeler: Cevresel siirdiiriilebilirlik, ekolojik ayak izi, siirdiiriilebilir kalkinma, Tiirkiye,
Fourier birim kok testleri
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SUSTAINABILITY OF THE ECOLOGICAL FOOTPRINT: THE CASE OF TURKEY

This study aims to analyze time series properties of Turkey’s ecological footprint. Ecological footprint
is a concise indicator of environmental pressure that estimates the total quantity of natural services that a
population uses, by calculating the total area of land and water ecosystems necessary to sustainably provide
all the resources needed for consumption and to reabsorb the residuals. It is the sum of six subcomponents,
namely Built-Up Land Footprint, Carbon Footprint, Cropland Footprint, Fishing Grounds Footprint, Forest
Products Footprint, and Grazing Land Footprint. Ecological footprint has a critical importance in respect
of sustainable development. As such, in order for strong sustainability to hold, total demands placed on the
ecosystem or use of natural resources in a given period cannot exceed the planet's regenerative capacity or
the total stock of natural resources during the same period. If the local consumption of natural resources is
greater than the regeneration rate of local ecosystems, there is an ecological deficit. This biocapacity deficit
can be covered either by importing from somewhere else or by depleting domestic biocapacity stock, which,
in either way, can be used to measure the extent of environmental (un)sustainability of the economic
activities. Herein, in the framework of Fourier unit root tests, we aim to analyze the stochastic properties
of Turkey’s ecological footprint and its six sub-components spanning the years 1961to 2013. Having
knowledge about the unit root process of ecological footprint will shed some light on the important
environmental policies. If stationarity (non-unit root) does hold, ecological footprint series will revert back
to its original equilibrium after being hit by a shock. In this case, Turkish policy-makers should not adopt
unnecessary targets because environmental management policies designed to reduce ecological footprint
have no long-lasting effect.

Key Words: Environmental sustainability, ecological footprint, sustainable development, Turkey, Fourier
unit root tests
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TURKIYE ELEKTRIK PiYASASINDA KAPASITE MEKANIZMASI UYGULAMASI VE
SANTRAL GELIRLERINE KATKISINA ILISKIN INCELEME

Yiiksek Lisans Ogrencisi Hiiseyin Volkan Yigit
Istanbul Teknik Universitesi, Enerji Enstitiisii, Enerji Bilimi ve Teknolojileri
hvolkanyigit@gmail.com
Prof. Dr. Bihrat Onoz
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Elektrik piyasalar1 diinya ¢apinda oldugu gibi, iilkemizde de siirekli bir gelisim ve doniisiim
stirecindedir. Piyasa dinamiklerinin ihtiyaglara cevap verebilecek sekilde gozden gecirilmesi ile birlikte
ortaya ¢ikan degisiklik ihtiyaclari, kanun ve yonetmelikler dahilinde uygulamaya alinir. Tiirkiye Elektrik
Piyasas1 Kanunu’na 2008 yilinda dahil edilen kapasite mekanizmasinin hayata gegirilmesi i¢in de piyasa
dinamikleri izlenmis ve nihayetinde 2017 yilinda gerceklestirilen caligmalar neticesinde once taslak
yonetmelik, ardindan ise kapasite mekanizmasinin uygulanmasina dair usul ve esaslar yayimlanmistir. 2018
yilinin Ocak ayindan itibaren devreye giren kapasite mekanizmasinin temel amaci, Tiirkiye Elektrik
Piyasasi’nda arz giivenligini saglamay1 hedeflemektedir. Bu ana hedef ile birlikte, mevcut santrallerin
ekonomik olarak siirdiiriilebilirliginin devaminin saglanmasi1 da mekanizmanin hayata gegirilmesi igin
onemli bir gosterge olmustur. Mevcut durumda, kurulu gii¢c ve yedek gii¢ acisindan degerlendirildiginde,
Tiirkiye oldukca rahat bir konumda goriinse de elektrik piyasasinda diisiik seyreden fiyatlar nedeniyle bazi
santrallerin ekonomik olarak ¢alisamamasi nedeniyle olusabilecek ve arz giivenligini olumsuz
etkileyebilecek kosullar, kapasite mekanizmasi olarak diizenlenen bu destek mekanizmasiyla ortadan
kaldirilmaya calhisilmistir. Benzer sekilde, piyasada bekledigi fiyat sinyalini bulamayan potansiyel
yatirimcilar i¢in de 6nemli bir yol gosterici olmasi beklenmektedir. Bu ¢alismada kapasite mekanizmasi
uygulamasinin santral gelirlerine yapacagi katkinin incelenmesi amaglanmistir. Bunun i¢in Oncelikle,
kapasite mekanizmasinin kurulmasina iliskin yapilan ¢aligmalar ve nihai yonetmelik ile usul ve esaslar
incelenerek, hesaplama yontemi olusturulmustur. Kapasite mekanizmasi kapsaminda yer alan ve almasi
planlanan santrallerin, Elektrik Piyasasi Diizenleme Kurumu tarafindan belirlenen referans fiyatlari baz
alinarak, 2018-2022 yillar i¢in saatlik bazda hesaplama yapilarak, santrallerin mekanizmadan elde
edecekleri gelirler tahmin edilmistir. Bu gelirlerin hesaplanmasina temel olusturacak Giin Oncesi Piyasasi
fiyatlar1 ise APLUS Enerji tarafindan gelistirilen fundamental (temel) fiyat tahmin modeli AVIEW
MarketSIM yardimi ile tahmin edilmistir.

Anahtar Kelimeler: Kapasite Mekanizmasi, Kapasite Piyasasi, Elektrik Piyasasi, Arz Giivenligi, Uzun
Donem Elektrik Fiyatt Tahmini

ANALYSIS OF CAPACITY MECHANISM IMPLEMENTATION IN TURKISH ELECTRICITY
MARKET AND ITS CONTRIBUTION TO POWER PLANTS REVENUE

Electricity market in Turkey, like any other market worldwide, is in a continuous process of evolution
and transformation. The need for change, rising from the review of market dynamics to meet the
requirements, is implemented through laws and regulations. Although capacity market has been mentioned
in the Electricity Market Law since 2008, the market dynamics have been monitored thoroughly before its
implementation. Following the studies in 2017, the draft regulation was published, which was followed by
the terms and conditions for the implementation of the capacity market. The aim of the capacity market
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which was first implemented in January 2018, is to ensure security of supply. Along with this aim, ensuring
economic sustainability of power plants has also been an important indicator for the implementation of
capacity market. Although Turkey has a safe position when evaluated in terms of installed and reserve
capacity, the capacity market has endeavored removing any potential unfavorable conditions which might
arise from the inability of power plants to operate due to economic reasons. In a similar way, it is also
expected that the capacity market will provide potential investors the price signal that they cannot find in
the electricity market. This study aims to analyze the contribution of the capacity market to power plants’
revenues. To make this analysis, a calculation method has been developed based on the previous studies
and the final regulation concerning the capacity market. The amount of payment power plants will receive
from the capacity market between 2018 and 2022 have been forecasted, based on the reference prices
published by Energy Market Regulatory Authority. The day ahead market prices that are used for the
calculation of capacity market income calculations have been forecasted by using the fundamental
electricity market price forecast model AVIEW MarketSIM, developed by APLUS Enerji.

Key Words: Capacity Mechanism, Capacity Market, Electricity Market, Supply Security, Long Term
Electricity Price Forecasting
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ELEKTRIK TUKETIMI, INTERNET KULLANIMI VE EKONOMIK BUYUME
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Bu calismada Avrupa Birligi iilkeleri i¢in internet kullanimi ve gayrisafi yurti¢i hasilanin uzun
donemde elektrik tiiketimi {izerindeki etkisi arastirilmaktadir. Calismada 1992-2014 dénemi i¢in Avrupa
Birligi'ne iiye 15 iilke, panel veri analiz yontemlerinden yararlanilarak incelenmistir. Calismada
degiskenlerin duraganlik seviyeleri panel boostrap birim kok testi kullanilarak tespit edilmistir.
Degiskenlerin duraganlik seviyeleri dikkate alinarak Westerlund ve Edgerton (2007) tarafindan gelistirilen
panel boostrap esbiitiinlesme testi yardimiyla EU-15 iilkeleri i¢in uzun donemde internet kullaniminin ve
gayrisafi yurti¢i hasilanin elektrik tliketimi tizerindeki etkisi ortaya ¢ikarilmaya calisiimistir. Analiz
sonuglar1 EU-15 iilkelerinde internet kullanimi ve gayrisafi yurtici hasilanin elektrik tiiketimini etkiledigini
ortaya koymaktadir. Bu asamadan sonra esbiitiinlesme parametrelerinin tahmini i¢in hem panelin tamami
hem de panelde yer alan tilkeler i¢in ayr1 ayr1 sonug veren CCE tahmincisi kullanilarak etkileme diizeyleri
belirlenmistir. Bu sonuglara goére internet kullaniminin panelin tamami i¢in elektrik tiiketimi iizerinde
anlamli bir etkisi olmamasina ragmen Danimarka, ingiltere, Portekiz ve Yunanistan icin anlamli bir
etkisinin oldugu belirlenmistir. Diger taraftan gayri safi yurtici hasilada meydana gelen bir artis panel veri
analizine konu edilen {ilkelerin tamamui igin elektrik tiiketimi tizerinde pozitif bir etkiye sahiptir. Ancak
iilkelerin heterojen yapilarindan dolay1 bazi tilkelerde bu etki negatif veya anlamsiz olabilmektedir.

Anahtar Kelimeler: Elektrik Tiiketimi, Internet Kullanimi, Ekonomik Biiyiime, AB-15 Ulkeleri, Panel
Veri Analizi

ELECTRICITY CONSUMPTION, INTERNET USAGE AND ECONOMIC GROWTH

This study invastigates the impact of internet usage and gross domestic product on electricity
consumption for European Union in the long run. In the study, the 15 member countries of European Union
for the period 1992-2014 are examined by using panel data analysis methods. Stationarity degree of the
variables are determined via using the panel boostrap unit root test. The impact of internet usage and gross
domestic product on electricity consumption for EU-15 countries in the long run considering stationarity
degree of the variables have been tried to be revealed through applying the panel boostrap cointegration
test developed by Westerlund ve Edgerton (2007). The analysis results indicate that internet usage and gross
domestic product affect the electricity consumption in EU-15 countries. After analysis results, the degree
of influence are determined by using CCE estimator which both produces results for each country included
in the panel and the panel as a whole for estimation of cointegration parameters. The results suggest that
internet usage has a significant effect on Denmark, England, Portugal and Greece although it does not have
a significant effect on electricity consumption for the whole panel countries. On the other hand, an increase
in gross domestic product has a positive impact on electricity consumption for all countries covered by
panel data analysis. However, this impact may be negative or statistically insignificant in some countries
due to the heterogeneous structure of countries.

Key Words: Electricity Consumption, Internet Usage, Economic Growth, EU-15 Countries, Panel Data
Analysis
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ULUSLARARASI DOGALGAZ POLITIKALARININ OYUN TEORISIi iLE ANALIZi

Dog¢. Dr. Vedat Cengiz
Yiiksek Lisans Ogrencisi Umran Giimiis

Uluslararas1 dogalgaz piyasasi oligopol bir piyasadir. Ithalatg1 iilkelerin enerjiye bagimlilik diizeyinin
yiiksek olmasi nedeniyle ihracat¢1 iilkeler yiiksek diizeylerde kazang elde edebilmektedir. Ancak
dogalgazin tasinma problemi, ihracatgi iilkelerin elde ettikleri karin azalmasina ve transit iilkelerle sik sik
problem yasamalarina neden olmaktadir. Bu ¢alismada dogalgaz ihracatgisi iilke, transit lilke ve dogalgaz
ithalatcis1 iilke arasindaki etkilesim ii¢ periyotluk bir dinamik oyun cercevesinde agiklanmaktadir.
Analizden ¢ikan sonuca gore, ithalatci iilkenin ithal edecegi dogalgazin satis fiyati, ithalatgr iilkenin
enerjiye bagimlilik diizeyini ve ihracat¢i iilkenin arzusunu yerine getirme diizeyini (ihracatgi iilke lehine
politika izlenme diizeyini), transit {ilkenin ihracatgi lilkeden talep edecegi optimal transit gecis iicretini ve
ihracatei iilkenin ithalatci tlilkeye ihrag etmek isteyecegi optimal dogalgaz miktarini belirlemektedir.

Anahtar Kelimeler: Dinamik Oyun,Politika,Enerji ve Makroekonomi
ANALYSIS OF INTERNATIONAL NATURAL GAS POLICIES BY GAME THEORY

The international natural gas market is an oligopoly market. Since the level of energy dependence of
importer countries is high, the exporter countries may derive a high level of profit. However, the
transporting problem of natural gas leads to profit decrease of exporter countries and to have often problems
with transit countries. In this study we explain the interaction between natural gas exporter country, transit
country and natural gas importer country in a three-period dynamic game framework. According to the
results of the analysis, the sales price of natural gas determines the dependence level of importer country
and the level of doing exporter country’s bidding (the level of pursuing policies in favor of interest of
exporter country), the optimal transit fee that the transit country demand from the exporter country and the
optimal amount of natural gas to export to the importer country.

Key Words: Dynamic Game,Policy,Energy and the Macroeconomy
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TANAP PROJESININ TURKIYE’DE OLUSTURDUGU BOLGESEL EKONOMIK ETKILER

Dr. Ogr. Uyesi ilkay Noyan Yalman
Cumbhuriyet Universitesi, iktisadi ve Idari Bilimler Fakiiltesi, Ekonometri Boliimii
ivalman@cumhuriyet.edu.tr

Ulkelerin biiyiime ve kalkinmasinda enerji kaynaklar1 dnemli bir faktdr olarak goriilmektedir. Yiiksek
seviyede enerji ithal eden Avrupa iilkeleri 2009 yilinda Ortadogu ve Hazar kaynaklarinin Tiirkiye iizerinden
Avrupa’ya ulastirilmasi i¢in Nabbucco projesini baslatmiglardir. Ancak proje maliyetinin yiiksek olmasi
nedeniyle 2013 yilinda enerji sirketleri tarafindan sonlandirilmistir. Nabbucco projesine alternatif olarak
Azeri gazinin TANAP projesiyle Avrupa’ya tasinmasi karart alinmistir. TANAP projesinde Hazar
bolgesinden elde edilen dogalgazin Tiirkiye lizerinden 20 ilden gegerek, Avrupa iilkelerine dogalgaz
aktaracak TAP Dogalgaz Boru Hattina baglanmasi hedeflenmektedir. Projenin sonunda Avrupa ve
Tiirkiye’nin Rusya’dan enerji ithalati azalarak giivenli ve daha ucuz enerji temin edebileceklerdir. Bu
katkisina ek olarak proje kapsaminda Tiirkiye icin bolgesel ekonomik katkilar saglanacaktir. Projenin
gerceklesmesi sirasinda Tiirk yiiklenici ve teknik miisavirlere yeni is imkanlar1 ortaya ¢ikacak, yerel
malzeme ve ekipman tedariki gerekecektir. Bu siiregte boru hattinin gegtigi il ve ilgelerin ekonomilerinde
yeni is imkanlar1 ve ticaret hacmi olusmasi beklenmektedir. Bu ¢aligmayla TANAP projesi ve bu kapsamda
olusacak bolgesel ekonomik etkiler ortaya konulacaktir.

Anahtar Kelimeler: Bolgesel Kalkinma, Enerji, TANAP Projesi, Tiirkiye Ekonomisi

RESULTS OF THE TANAP PROJECT IN TURKEY REGIONAL ECONOMIC EFFECTS

In the growth and development process of countries, energy resources are considered as important
factors. European countries that import energy at a higher level in 2009, from the Middle East and the
Caspian via Turkey have launched Nabbucco source project to deliver energy to Europe. However, due to
the high cost of the project, it was terminated by energy companies in 2013. As an alternative to Nabbucco
project, it has been decided to carry the Azerbeijani gas to Europe through the TANAP project. From the
Caspian region through Turkey there are 20 provinces need to be passed through for TANAP project. For
this project, it is aimed to connect TANAP Natural Gas Pipeline which will transfer natural gas to European
countries. At the end of the project, safer and cheaper energy will be imported from Russia to Europe and
Turkey. This project contributes to regional economic relations. During the project, new job opportunities
will be created for local contractors. Besides, technical consultants, local materials and equipment will be
needed for the project. In this process, new business opportunities and trade volume are expected to increase
in the areas where pipeline passes.

Key Words: Regional Development, Energy, TANAP project, Turkey Economy
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OECD ULKELERINDE KARBON EMISYONU YAKINSAMASI
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Grossman ve Krueger (1991) tarafindan gelistirilen Cevresel Kuznets Egrisi Hipotezi, belirli bir gelir
seviyesinden sonra temiz g¢evre talebinin artacagini ifade eder. Cevresel Kuznets Egrisi Hipotezinin bir
uzantist olarak karbon emisyonu yakinsamasi, {lilkelerin karbon emisyonlarinin belirli bir diizeye
yakinsayacagim1 vurgular. Yakinsama, karbon emisyonunun seyrini anlamak ve emisyon azaltma
politikalarinin olusturulmasi i¢in 6dnemlidir. Bu calisma, OECD iilkelerinde stokastik karbon emisyonu
yakinsamasin1 1960-2014 donemi i¢in yeni gelistirilen panel birim kok yontemleriyle arastirmaktadir.
Ampirik analiz sonuglar1 sdyle 6zetlenebilir: 1) Kesitler arasinda yatay-kesit bagimlilik s6z konusudur. i1)
CADF ve CIPS testleri sonuglarina gore kisi basi karbon emisyonu, genel olarak duragan degildir. ii1) Diger
taraftan PANKPSS testi sonuglarina gére hem tilkelere 6zgii sonuglara gére hem de panel istatistiklerine
gore karbon emisyonu duragandir. Bulgulara gére, CADF ve CIPS testi sonuglar1 stokastik yakinsamanin
gecerli olmadigina isaret etmekte iken, karbon emisyonunda yapisal kirilmalar dikkate alindiginda, OECD
iilkelerinde karbon emisyonu yakinsamasi s6z konusudur.

Anahtar Kelimeler: Stokastik Yakisama, Karbon Emisyonu, Panel Veri Analizi, OECD Ulkeleri
CONVERGENCE OF CARBON EMISSION IN OECD COUNTRIES

Environmental Kuznets Curve Hypothesis which developed by Grosmann and Krueger (1991) implies
that clean environment demand increases over a certain level of income. Convergence of carbon emission
can be considered as an extension of Environmental Kuznets Curve Hypothesis which emphasizes that
carbon emissions of countries will converge to a certain level. Convergence is important for identification
of trend of carbon emission and designing emission abatement policies. This study investigates the
stochastic convergence of carbon emission in OECD countries for 1960-2014 by using recently developed
panel unit root methods. Empirical results are as follows: i) There is a cross-section dependence between
cross-sections. ii) Per capita carbon emission is generally non-stationary according to both CADF and CIPS
tests. iii) On the contrary; PANKPSS test indicates that, carbon emission per capita is overwhelmingly
stationary in both country-specific and panel level. This findings indicate that stochastic convergence of
carbon emission is not valid according to the CADF and CIPS test while stochastic convergence of carbon
emission is valid among OECD countries under structural breaks.

Key Words: Stochastic Convergence, Carbon Emission, Panel Data Analysis, OECD Countries
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OECD ULKELERINDE PETROL FIYATLARI VE CARI ISLEMLER DENGESiI ARASINDAKI
SIMETRIK VE ASIMETRIK NEDENSELLIK ILISKILERININ ANALIZi
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Cari islemler dengesinin belirleyicilerinden biri olan petrol fiyatlari, iilke ekonomilerinin 6demeler
bilangosunda énemli bir yere sahiptir. Uretim siirecinin en dnemli girdilerinden biri olan petrol; petrol ihrag
eden iilkeler agisindan bir gelir kaynagi, petrol ithalatcist iilkeler icin ise cari a¢igin temel nedenlerinden
biridir. Son yillarda petrol fiyatlarinda yasanan dalgalanmalar ile ekonomilerin enerjiye olan bagimliliklari,
bu konuyu yeni yontemlerle bir kez daha arastirmaya deger kilmaktadir. Bu ¢aligmada, OECD iilkelerinin
cari islemler dengesi ile petrol fiyatlar1 arasindaki simetrik ve asimetrik nedensellik iligkileri
incelenmektedir. Bu dogrultuda, 2006q1-2017q3 donemine ait cari islemler dengesinin gayrisafi yurtici
hasilaya orani ile petrol fiyati degiskenleri, Hacker ve Hatemi-J (2006) Simetrik Nedensellik Testi ve
Hatemi-J (2012) Asimetrik Nedensellik Testi kullanilarak analiz edilmektedir. Analiz sonucunda so6z
konusu degiskenler arasinda ¢ogunlukla simetrik olarak bir nedensellik iliskisi bulunmamasina karsin;
giiclli asimetrik nedensellik iligkileri tespit edilmistir

Anahtar Kelimeler: Petrol Fiyatlar1, Cari Islemler Dengesi, Simetrik Nedensellik, Asimetrik Nedensellik,
OECD Ulkeleri.

ANALYSIS OF SYMMETRIC AND ASYMMETRIC CAUSALITY BETWEEN OIL PRICES
AND CURRENT ACCOUNT BALANCE IN OECD COUNTRIES

Oil prices, one of the determinants of the current account balance, have a significant role in the balance
of payments of the country's economy. As one of the most important inputs in the production process, oil
is a source of income for oil exporting countries, and is one of the main reasons for the current account
deficit for oil importing countries. During the recent years, fluctuations in oil prices and the dependence of
economies on energy have made this issue worth investigating once again with new methods. In this study,
we examine the symmetric and asymmetric causality relationships between OECD countries' current
account balance and oil prices. Accordingly, the ratio of the current account to the gross domestic product
and oil price for the period of 2006q1-201793 are analyzed using the developed by Hacker and Hatemi-J
(2006) Symmetric Causality Test and developed by Hatemi-J (2012) Asymmetric Causality Test. As a
result of the analysis, although there is mostly no symmetrical relationship of causality between the
variables, strong asymmetric causality relationships were determined.

Key Words: Qil Prices, Current Account Balance, Symmetric Causality, Asymmetric Causality, OECD
Countries.
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Currently, there has been a great emphasis on energy efficiency, sustainable energy supply and energy
security. Increasing need to energy leaded to make more investments on energy projects. However
this need uncovered the problem of funding energy investments since those projects need a great
amount of fund for investments. Besides, since the fix investment costs are high and earnings can be
too small comparing to the costs, most of the investors are reluctant to make investment on energy
projects. At this point, financial institutions and other authorities try to find alternative opportunities
to overcome the challenges of funding energy sector. The purpose of this paper is to analyze the
Islamic financial instruments that can be used an alternative fund source for energy projects. It is a
fact that Islamic fnancial instruments can provide an additional channel to attract more financial
resources to improve sustainable energy supply, energy security, energy efficiency, and access to
energy. Our study reveals a number of alternative Islamic financial tools associated with these
oppotunities which investors and financial authorities can apply as an alternative funding source.
With its risk sharing structure, Islamic financial instruments will provide a broader equity capital and
new risk-return profiles for energy project fundings. In the study, alternative Islamic finance methods
(ijara, musharaka, mudarah, murabaha, istisna’a and particularly oil sukuk) for energy sector (such
as gas, oil, petrochemical and solar/wind power projects) will be explained detaily. Besides, the
limitations and challenges of applying Islamic financial tools will be expressed. Then a set of policy
recommendations will be put forth to overcome these challenges.

Key Words: Islamic Financial Instruments, Energy Sector, Funding, Oil Sukuk
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TICARI ACIKLIK CEVRE ILISKIiSi
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Diinya ticaret hacminin hizli bir bigimde artmasi ve ¢evre sorunlarinin giin gectikce agirlasmasi,
siirdiiriilebilirlik problemini ortaya ¢ikarmistir. Bunun bir sonucu olarak da gevre ile uluslararasi ticaret
arasindaki iligki bircok arastirmanin konusu olmustur. Bu amagla ¢alismada, Diinya Bankasi
siniflandirmasina gore se¢ilmis 25 iist gelir grubu ve 28 orta gelir grubu toplam 53 {ilkede ticari agiklik,
niifus yogunlugu ve kisi bagina diisen milli gelirin, kisi basina karbondioksit (CO2) salinimi iizerine etkileri,
1995-2016 donemi i¢in panel veri yontemi ile analiz edilmektedir. Uygulama sonuglari iist gelir grubuna
ait lilkelerde ticari acikliktaki ve niifus yogunlugundaki %1°lik bir artisin CO2 salinimini sirasiyla %1.08
ve %0.05 azalttigi, kisi bagina diisen milli gelirdeki %1°lik bir artigin ise CO2 salinimini %0.28 oraninda
arttirdigi tespit edilmistir. Orta gelir grubuna ait tilkelerde ise ticari agikliktaki ve kisi basina diisen milli
gelirdeki %1°lik bir artisin CO2 salinimini sirastyla % 2 ve %0.69 arttirdigy, niifus yogunlugundaki %1°lik
artigin ise CO2 salinimini % 0.021 azalttigi tespit edilmistir.

Anahtar Kelimeler: ticari agiklik, ¢evre, CO2
TRADE OPENNESS - ENVIRONMENT NEXUS

The sustainability problems have emerged due to a rapid increase in the world trade volume and the
rising aggravation of environmental issues. As a result, the nexus between the environment and
international trade has been the subject of many research studies. To this end, the impacts of trade openness,
population density and per capita national income on per capita carbon dioxide (CO2) emissions are
analyzed via panel data method for the period 1995-2016 in totally 53 countries comprised of 25 high-
income and 28 middle-income groups selected according to the World Bank classification. The results of
the study indicate that a 1% increase in trade openness and population density lowers CO2 emissions by
1.08% and 0.05%, respectively; while a 1% increase in per capita, national income increases CO2 emissions
by 0.28% in the high-income group countries. Furthermore, in the countries of the middle-income group, a
1% increase in trade openness and per capita national income increases CO2 emissions by 2% and 0.69%,
respectively; while a 1% increase in population density reduces CO2 emissions by 0.021%.

Key Words: trade openness, environment, CO2
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Ulkemizde endiistri, sanayi, iiniversiteler ve hastanelerde var olan radyasyon kaynaklari ile ilgili
cihazlar, ¢cevreye yaydigi radyasyon agisindan bir risk olusturmaktadir. Ayrica yapimi planlanan ve devam
etmekte olan Sinop ve Mersin-Akkuyu Niikleer Gii¢ santrallerinin yakin gelecekte faaliyete gegmesi
hedeflenmektedir. Bu durumda olusacak risk ile ilgili negatif algilar toplumu ve kamu oyunu
kaygilandirmaktadir. Yakin ge¢gmiste hazirlanarak kamu oyuna duyurulan Radyasyon Giivenligi Taslagi ile
ilgili olarak siirecin tamamlanarak atilacak adimlarin belirlenmesi, enerji piyasast ve ekonomi sektoriinii
yakindan ilgilendirmektedir. Bu calismada, yeni mevzuatta diizenlenen maddeler elestirel bir bakis agisi ile
pozitif ve negatif olarak irdelenmistir.

Anahtar Kelimeler: Niikleer Enerji, Radyasyondan Korunma Mevzuati, Is Giivenligi

THE INVESTIGATION OF NUCLEAR ENERGY POLICY BASED ON THE NEW RADIATION
PROTECTION LEGISLATION IN TURKEY

In our country, radiation sources in industry, universities and hospitals are associated with radiation
risks to environment. In addition, the ongoing Sinop and Mersin-Akkuyu Nuclear Power Plants are planned
to be operational in the near future. Negative perceptions about the risk that will arise in the case are
concerned with the society and the public. Determination of the steps of the Radiation Safety Draft that is
just prepared and publicly announced, is closely related to the energy market and the economy sector. In
this study, the materials regulated in the new legislation are analyzed in both positive and negative aspects
from a critical point of view.

Key Words: Nuclear Energy, Radiation Protection Legislation, Occupational Health and Security
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EKONOMIK BUYUME iLE ENERJiI TUKETIMI ARASINDAKI iLISKININ TEORIK
ANALIZI
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Prof. Dr. Ozcan Karahan
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Ulkelerin ekonomik biiyiimeleri bilindigi iizere iiretim faktdrlerindeki artis ile dlgiilmektedir. Uretim
faktorlerindeki artisin gerceklesmesi ise basta enerji kullanimi olmak iizere girdilerdeki kullanimin
artirilmasi ile miimkiin olabilmektedir. Ozellikle iilkemiz gibi gelismekte olan ve ayni1 zamanda enerjide
mutlak disa bagimlili§1 olan ekonomilerde enerji tiiketimi ve bu tiiketimin maliyeti iilkelerin kaynak
kullaniminda ¢ok dnemli bir kisit olusturmaktadir. Dolayisiyla da bu maliyet artiglari iilkelerin ekonomik
biiyiimeleri lizerinde olumsuz etkiler yaratmaktadir. Kisi basina enerji kullanimi gibi gostergeler
giiniimiizde adeta gelismisligin bir unsuru gibi parametre olarak kullanilmaktadir. Diger yandan,
giiniimiizde enerji kaynaklar1 fosil yakitlar disinda alternatif kaynaklardan da elde edilmekle birlikte
kullanilan kaynaklarin nispi olarak kit olusu, enerji tiiketiminin g¢evresel etkileri gibi unsurlar enerji
kullaniminda etkin kullanimin gerekliligini ortaya koymaktadir. Ulkelerin bu duruma yénelik politikalari
ekonomik biiyiime enerji tiikketimi iligkisinin olup olmadigr konusunda farkli c¢aligmalarda degisik
sonuclarin ortaya ¢ikmasina neden olmaktadir. Bu ¢alismamizda iilke ya da iilke gruplarinin dahil edildigi
uygulamali ¢alismalarda ekonomik biiyiime enerji tiiketimi iliskisine dair elde edilen bulgularin toplu bir
degerlendirilmesi yapilacaktir.

Anahtar Kelimeler: Ekonomik biiyiime, enerji, enerji tiiketimi, gelismekte olan ekonomiler

THEORETICAL ANALYSIS OF THE RELATIONSHIP BETWEEN ECONOMIC GROWTH
AND ENERGY CONSUMPTION

Economic growth of countries is known as an increase in production factors. The increase in production
factors can be realized by increasing the use of input, especially energy using. Especially in developing like
Turkey and at the same time with absolute external dependence on energy, energy consumption and the
cost of this consumption constitute a very important constraint in the resource utilization of the countries.
Therefore, these cost increases have negative effects on the economic growth of the countries. Indicators
such as per capita energy use are now being used as parameters such as an element of development. On the
other hand, today energy sources are derived from alternative sources other than fossil fuels, but the sources
used are relatively scarce, and environmental factors such as energy consumption are necessary to use
energy effectively. Countries' policies for this situation cause different results to emerge in different studies
on whether or not the relationship between economic growth and energy consumption. In this study, a
collective evaluation of the findings of the relationship between economic growth and energy consumption
will be done in applied studies involving groups of countries or countries.

Key Words: Economic growth, energy, energy consumption, emerging economies.
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Lisans Ogrencisi Halil Bugra Akyol
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Bu calismanin amaci, kii¢iik 6lgekli riizgar santrali insa etmenin ekonomik analizini (karlilik), olas1 iki
kurulum yolunu (Sebekeye bagimli ve bagimsiz) karsilastirarak gergeklestirmektir. Calisma ii¢ boliimden
olusmaktadir. Birinci boliim, riizgar elektrik enerjisi kaynag olarak kullanmaya giris niteligindedir. Ikinci
kisimda birkag¢ aileden olusan secilmis bir binanin elektrik enerjisi talebi aciklanmaktadir. Hesaplanan
enerji ihtiyaglar1 igin gereksinimleri karsilayacak riizgar tiirbini segildi. Ayn1 zamanda yer se¢imi yapildi
ve riizgar hiz1 ve gercek giic hesaplandi. Riizgar santrallerinin semalar1 ve uygulama olanaklari bu boliimde
belirtilmistir. Son boliimde ise olas1 kazang ve kayiplarla ilgili olas1 ¢alisma tiplerinin analizi yapilmaistir.
Her iki sebeke tipi i¢in yatirim harcamalar1 ve gelir 6ngoriilmiistiir. Statik ekonomik ve indirgenmis nakit
akimi (DCF) yontemleri kullanilarak, enerji fiyatindaki degisiklikler ve g¢alisma parametrelerinin zaman
icerisindeki degisimi de dahil olmak {izere kiiciik riizgar enerji sistemi ile desteklenmis bina elektrik
ekonomisi analiz edilmistir.

Anahtar Kelimeler: yenilenebilir enerji, riizgar enerjisi, alternatif enerji, enerji ekonomisi, bina

WIND POWER PLANT FOR ELECTRICAL ENERGY NEEDS OF A HOUSE — ECONOMICAL
ANALYSIS

The aim of this study is conducting economic analysis (profitability) of building small wind power
station and comparing two possible ways of installation: on-grid and off-grid. The work includes three
parts. First one is an introduction to the topic of employing wind as a source of electrical energy. Second
part describes demand for electrical energy of a chosen building inhabited by several families. For
calculated energy needs wind turbine was chosen, which will satisfy the requirements. Location was chosen,
wind speed at the height of turbine blade and real power were calculated. Schemes of wind power plants
and possibilities of application were presented. In the last part, an analysis of possible operation modes was
conducted by concerning possible gains and losses. Investment expenses and income for both grid types of
power plant were estimated. Using static economic and discounted cash flow methods, economy of building
supported with small wind power system, including changes in energy price and work parameters by the
time were analyzed.

Key Words: renewable energy, wind energy, energy economics, building, environmental economics
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ENERJi YATIRIMLARINDA STRATEJIK CEVRESEL ETKi DEGERLENDIRME SiSTEMININ
UYGULAMASI

Dr. Ogr. Uyesi Nimet Velioglu
istanbul Universitesi, Orman Fakiiltesi, Cevre ve Orman Hukuku Anabilim Dali
nimet@istanbul.edu.tr

Ulkelerin gelecekleri ile ilgili cesitli konularda yapacak olduklar1 herhangi bir politika, plan veya programa
iliskin olasi ¢evresel sonuglarin, ekonomik ve sosyal faktorlerin de dikkate alinarak degerlendirildigi sistematik siireg,
Stratejik Cevresel Degerlendirme (SCD) olarak adlandirilmaktadir. Siirdiiriilebilir kalkinmanin uygulamaya doniik
en etkili araclarindan biri olarak kabul edilen SCD, proje diizeyinde yapilan etki degerlendirme sistemlerinin(CED
vs) siire¢ igerisinde ortaya ¢ikan eksiklikleri sonucunda, daha kapsamli bir degerlendirme sistemi olarak
gelistirilmistir. SCD uygulamalar1 genellikle gelismis iilkelerde goriilmekle birlikte, Tiirkiye gibi iilkesel dlcekte
kalkinma siireci devam eden iilkeler icin, siirdiiriilebilir kalkinma ilkeleriyle igsellestirilecek SCD uygulamalar1
biiyliik 6neme sahiptir. Ayrica Tiirkiye Avrupa Birligi siirecinin baglatilmasindan bu yana siyasi, ekonomik ve
hukuksal diizenlemeleri AB miiktesebatiyla uyumlastirma konusunda olduk¢a 6nemli bir ¢aba sarf etmektedir.
Avrupa Birligi’nin 27 Haziran 2001 tarihli SCD ile ilgili yonergesinin ardindan bu konuyla ilgili ¢calismalar da
iilkemizde ivme kazanmustir. 26.04.2006 tarihinde degistirilen Cevre Kanunu’nun 10. Maddesinde, SCD ile ilgili
usul ve esaslarin ¢ikarilacak SCD Yonetmeligi’nde yer alacag: belirtilerek, yonetmeligin ¢ikarilmasi konusunda
onemli bir adim atilmigtir. Taslak yonetmelik {izerinde galigmalar yiiriitiilerek 30032 say1 ile 08.04.2017 tarihinde
Stratejik Cevresel Degerlendirme Y 6netmeligi yliriirliige girmistir. Calismada SCD’nin diger ¢evresel degerlendirme
siireglerinden farkli olarak plan, program ve politikalar bazinda biitlinciil bir degerlendirmeyi miimkiin kilmasindan
hareketle hangi enerji yatirimlarina uygulanacagi, uygulama zamani ve yontemi hakkinda bilgiler verilerek mevzuata
uyulmamasi halinde enerji yatirimcilart agisindan ortaya c¢ikan hukuki sorunlar ve yaptirimlar incelenecek ve
onerilerde bulunulacaktir.

Anahtar Kelimeler: SCD, Enerji, Yatirim, Hukuk

THE APPLICATION OF STRATEGIC ENVIRONMENTAL IMPACT ASSESSMENT ON ENERGY
INVESTMENTS

Strategic Environmental Impact Assesment (SEA) is defined as a systematic process in which countries assess
the possible environmental consequences of implementing any policy, plan or program by also considering their
economic and social factors. Having considered the most influential tool, with respect to practical application, of
sustainable development, SEA has been developed as the more comprehensive assesment system as a results of
deficiencies of assessment system at the project level. While the SEA have been commonly used in developed
countries, its application is (it is), internalized with sustainable development principle, crucially important in
Countries like Turkey whose development process is going on at country level. Furthermore, Turkey has spent
considerable efforts to orient its political, economic and legal arrangements into EU acquis since the beginning of
European Union affiliation process. Following the European Union's Directive on the SEA dated 27 June 2001, the
studies on this issue gained great momentum in Turkey. Article 10 of the Environmental Law is an important step,
which was amended on 26.04.2006, provisioning to enact the SEA Regulation. Following that the Regulation of SEA
was entered into practice when published in Official Gazette dated 08.04.2017. In this study, legal problems and
sanctions for energy investors will be investigated and proposals will be made by considering which energy
investments will be implemented in the framework of plans, programs and policies, as different from the other
environmental assessment processes of the SEA.

Key Words: SEA, Energy, Invesment, Law
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Ana akim literatiir, internet tarafindan saglanan hizmet saglayicilar (sebeke operatorleri) ile igerik
ve/veya uygulama saglayicilar1 arasinda gergeklesen Net Tarafsizlik (NN) tartismasinin muhaliflerinin ve
savunucularinin temel argiimanlarinmi tartismaktadir. Oysa, bu makale, NN konusunu teknik, ekonomik,
dijital boliinme / insan haklari, diizenleyici alanlar gibi farkli boyutlardan incelenmesini saglayacak sekilde
bir siniflandirma saglamaktadir. Bu boyutlara dayanilarak, bu makale, NN politika karar alma siireci
inceleyen modele dayanarak Netflix'in Tiirkiye analizini ger¢eklestirmektedir. Buna gore, makale, mevcut
sartlar altinda video akis pazarmin niifuz etme potansiyelini de dikkate alarak NN diizenlemesinin yalnizca
seffaflik ve rekabet yonleri i¢in gerekli oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Ag Tarafsizigi, Internet, Tiirkiye, Pazar, Yasal Diizenleme

NETWORK NEUTRALITY POLICY DECISION PROCESS: THE CASE OF NETFLIX IN
TURKEY

The mainstream literature provided the main arguments of the opponents and proponents of the Net
Neutrality (NN) debate materialized between internet service providers (i.e., network operators) and content
and/or application providers. However, this paper provides a different classification of the literature to
enable us to see the NN topic from different dimensions, which are technical, economic, digital
divide/human rights, regulatory. Based on these dimensions, the paper adopted the model of the NN
decision process and analyzed the case of Netflix in Turkey. It revealed that the NN regulation is needed
only for transparency and competition aspects, under the current circumstances by also considering the
penetration potential of the video streaming market.

Key Words: Network Neutrality, Internet, Turkey, Market, Policy and Regulation

54


mailto:ebru.tekin@ozyegin.edu.tr

HIDROELEKTRIK SANTRALLER iCIN CED-KCED-SCD SURECLERININ
KARSILASTIRILMASI

Prof. Dr. Omer Yiiksek
Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, insaat Boliimii
yuksek@ktu.edu.tr
Prof. Dr. ibrahim Yiiksel
Yildiz Teknik Universitesi, Insaat Fakiiltesi, insaat Boliimii (Emekli Ogretim Uyesi)
yukseli2000@yahoo.com
Doktora Ogrencisi ibrahim Halil Demirel
Yildiz Teknik Universitesi, Insaat Fakiiltesi, Insaat Boliimii
ibrahimhdemirel@gmail.com
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htbabacan@gmail.com

Enerji, hem refahin yayginlastiriimasinda anahtar bir role sahiptir ve hem de ekonomik kalkinmada 6nemli bir
yer tutmaktadir. Bu durum, enerji kaynaklarini diinyada ¢cok 6nemli bir duruma getirmistir. Hidroelektrik enerji
tesislerinin (HES) ¢evreye olabilecek olumsuz etkilerinin 6nlenmesi ya da en aza indirilmesi i¢in alinacak 6nlemlerin
degerlendirilmesi ¢aligmalar1 Cevresel Etki Degerlendirmesi (CED) kapsaminda yapilmaktadir. Ancak, mevcut CED
siireci, ¢cevre standartlarini saglamak igin yetersiz hale gelmistir. Bu durum ise, geleneksel CED'in ileri agamalari
olan Kiimiilatif (KCED) ve stratejik (SCD) Cevresel Degerlendirmelerin gelismesini gerekli hale getirmistir. KCED,
bir eylemin ge¢cmisteki, mevcut veya gelecekteki baska insan faaliyetleri ile birlikte ¢evrede yol agacagi etkilerin
degerlendirilmesidir. Siirdiiriilebilir kalkinmanin uygulamaya doniik bir aract olan SCD ise; plan, program ve
politikalarin ¢evre {izerindeki olas1 olumsuz etkilerinin degerlendirilmesi ve bu etkilerin en aza indirgenmesi siireci
olarak tanimlanmaktadir. Bu ¢calismada, HES projelerinde CED'in uygulanmasinda karsilan sorunlar ve yetersizlikler
irdelenmis ve KCED ve SCD'nin ¢evre yonetimine getirdigi yenilikler ile bu siire¢lerin gerekliligi 6rnek caligmalarla
degerlendirilmistir. Caligmanin sonunda, KCED ve SCD siireglerinin daha iyi uygulanabilmesi i¢in bazi Oneriler
sunulmustur.

Anahtar Kelimeler: hidroelektrik santraller, CED, KCED, SCD

COMPARISON OF EIA-CEIA-SEA PROCESSES FOR HYDROPOWER PLANTS

Energy is considered to be a key player in the generation of wealth and also a significant component in economic
development. This makes energy resources extremely significant in the world. Efforts to prevent negative impacts of
hydroelectric power plants (HEPP) or to evaluate the measures to be taken to minimize these impacts are carried out
within the scope of Environmental Impact Assessment (EIA). However, the existing EIA process in the environment
has become inadequate to provide environmental standards. This has made it necessary to develop the cumulative
(CEIA) and strategic (SEA) Environmental Assessments, which are the advanced stages of the traditional EIA. The
CEIA is the assessment of the effects of an action along with other human activities in the past, present or future,
leading to environmental impacts. The SEA, a tool for the implementation of sustainable development, is defined as
the process of evaluation of possible negative effects of plans, programs and policies on the environment and the
process of reducing these impacts. In this study, the problems and inadequacies encountered in the implementation
of EIA in HEPP projects have been examined and the innovations brought by CEIA and SEA to environmental
management and the necessity of these processes have been evaluated with case studies. At the end of the study,
some suggestions have been made to better implement the CEIA and SEA processes.

Key Words: hydroelectric power plants, EIA, CEIA, SEA
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Enerji, hem refahin yayginlastirilmasinda anahtar bir role sahiptir ve hem de ekonomik kalkinmada
onemli bir yer tutmaktadir. Bu durum, enerji kaynaklarini diinyada ¢ok 6nemli bir duruma getirmistir.
Yenilenebilir enerji kaynaklardan biri olan hidroelektrik enerji tesislerinden kiiciik 6l¢ekli hidroelektrik
santraller (KHES) onemli kaynaklar olarak 6n plana c¢ikmaktadir. Ancak bu tesislerin ozellikle insa
asamalarinda ortaya cikan cesitli ¢evresel etkiler, dogal olarak halkin tepkisine sebep olmaktadir. Bu
caligmada, Tiirkiye'deki KHES'lerin ¢evresel etkileri ve 6zellikle halkin bu tesislere tepkilerinin sebepleri
incelenmistir. Tlk olarak KHES'lerin gevresel etkileri genel olarak degerlendirilmis ve konu, ¢ogunlukla
konuyla ilgili idari yarg siireglerinde yapilan bilirkisilik kapsamindaki arazi ¢alismalarindan elde edilen
veriler 1s18inda irdelendirilmistir. Bu kapsamda olusan c¢evresel etkiler; cevresel akis (diisiik akis),
havzadaki cesitli KHES'lerin kiimiilatif etkileri, ¢evresel yikim vb. gibi temel faktorler baglaminda
degerlendirilmistir. Bildirinin sonraki bolimiinde, 6zellikle de, KHES'lere kars1 halkin tepkisinin sebepleri
tizerine odaklanmistir. Elde edilen bilgi ve bulgular 1s1ginda, KHES'lere karsi olusan kamusal tepkinin
sebepleri; tesislerin ingas1 ve isletilmesi ile ilgili sebepler ve ayn1 havzada ¢ok sayidaki santral tesislerinin
kiimiilatif etkileri ile ilgili sebepler olmak {izere iki ana baglikta irdelenmistir.

Anahtar Kelimeler: kiiciik hidroelektrik santraller, ¢evresel etkiler, kiimiilatif etkiler, KHES

A STUDY ON THE ENVIRONMENTAL IMPACTS AND CAUSES OF PUBLIC BACKLASHES
TO SMALL HYDROPWER PLANTS

Energy is considered to be a key player in the generation of wealth and also a significant component
in economic development. This makes energy resources extremely significant in the world. Within the
scope of hydroelectric power plants, one of the renewable energy sources, small scale hydroelectric power
plants (SHP) have come into prominence as significant resources. However, various environmental impacts
of these plants, especially during the construction phases, have caused public backlashes. In this study, the
environmental impact of SHP's in Turkey and in particular the reasons for the public's reaction to these
plants have been investigated. Within this scope, the environmental impacts have been evaluated as those
related to environmental (minimum) flow, cumulative effects of various structures, environmental
degradation etc. Then, the causes of public backlashes to SHPs are especially focused. In the light of
obtained information and findings, these causes have been evaluated in two groups as related to construction
and operation of SHPs, and related to cumulative impacts of multiple power plants in the same basin.

Key Words: small hydropower plants, environmental effects, cumulative effects, SHPP
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ENDUSTRI 4.0'IN TURKIYEDEKI ENERJi SEKTORUNE VE EKONOMIYE KATKILARI NE
OLABILIR?
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Prof. Dr. Emine Can
Istanbul Medeniyet Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Fizik Miihendisligi
emine.can@medeniyet.edu.tr

Endiistri 4.0 olarak adlandirilan yeni sanayi devrimi, insan ihtiyaglarinda oldugu gibi insan hayatinda
da birgok degisiklige sebep olacaktir. Insanlar ihtiyaglar1 olan diriinleri artik kendi istedikleri gibi
tasarlayarak daha ucuza, kaliteli ve en 6nemlisi hizli bir sekilde elde edebileceklerdir.Endiistri 4.0 ile
kurulan akilli fabrikalar bunun gibi birgok yararin yaninda, enerji tasarrufu, hammadde tasarrufu gibi
yollarla ¢evreye de faydali olacaklardir. Akilli fabrikalarda tiretim, akilli makinelerin kablolu veya kablosuz
aglar araciligiyla birbiriyle iletisime gecip senkronize olurken, iiretim i¢in gerekli bilgiyi bulut sisteminde
bulunan veriden —veri madenciligi yoluyla- elde etmesi ve bu veri ile fiziksel iretim siirecini
gerceklestirmesi ile olacaktir. Sanayi alanindaki bu devrim, gecis siirecinin nasil olacagi, iscilerin
egitimleri, nitelikli iggiliciiniin saglanmasi, issizlik sorunu, siber giivenlik, makinelerin maliyeti gibi bir¢ok
konuda sorularla geliyor. Bu ¢alismada, dordiincii sanayi devriminin beraberinde getirdigi bu sorulardan is
saglig1 ve giivenligi alaninda olanlar1 anlatilmaya ¢alisilacaktir. Bu baglamda oncelikle Endiistri 4.0 ve bu
devrimi miimkiin kilan bilesenler anlatilacaktir. Devaminda ise is saglig1 ve gilivenligi ile Endiistri 4.0'in
baglantis1 kurulacak ve bu alandaki potansiyel birka¢ problem degerlendirilecektir.

Anahtar Kelimeler: Endiistri 4.0, Uretim, Kalite, Is Saghg1 ve Giivenligi

WHAT IS THE EFFECT OF INDUSTRY 4.0 TO ENERGY SECTOR AND ECONOMY IN
TURKEY?

The new industrial revolution, called Industry 4.0, will bring about many changes in human life as well
as human needs. People will be able to design products that they need, in a way that is cheaper, better
quality and the most importantly faster. Smart factories established with Industry 4.0 will be beneficial to
the environment as well as many other benefits such as energy saving and raw material saving. Production
in intelligent factories will be based on obtaining the necessary information for production through data
mining in the cloud system, and realizing the physical production process with data taken from
communication and synchronization of intelligent machines with each other via wired or wireless networks.
This revolution in the industry comes up with many questions such as how the transition period will be,
trainings of workers, provision of qualified workforce, unemployment problem, cyber security. In our work
we will try to explain the questions in the field of occupational health and safety brought by the fourth
industrial revolution. That is why Industry 4.0 and the components that make this revolution possible will
be described. We will make contact between Industry 4.0 and occupational health and safety and a number
of potential problems in this area will be evaluated in continuation.

Key Words: Industry 4.0, Production, Quality, Occupational Health and Safety
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TEDARIK ZiINCIRINDE BELiR_SiZLiKLE BAS EDEBiLN{EK: TﬁRK FIRMALARIN
CATISMA BOLGELERINE THRACAT ORNEGI
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yggencer@yalova.edu.tr

Ars. Gor. Dr. Aytug Soziier
Yalova Universitesi, [IBF, Uluslararas: Ticaret ve Finansman
aytug.sozuer@yalova.edu.tr

Tedarik zinciri sistemleri, tiiketicinin ihtiya¢ ve isteklerini karsilamak adina bir grup isletmenin yliriittigi
islevleri igermektedir. Bunlar, miisteri taleplerine yonelik iiriin veya hizmetlerin temini, islenmesi ve teslimi
siirecindeki tiim baglantilar1 kapsamaktadir. Ancak, tedarik zincirinde digsal bir risk seklinde ortaya ¢ikan
belirsizlikler, tedarik islevini olumuz yonde etkileyebilmektedir. Belirsizlik tedarik sebekesine yayildiginda,
faaliyetler verimsiz hale gelmektedir. Artan stok maliyetleri, teslimatta gecikmeler veya pazara giris hizinin
yavaslamasi, tedarik zinciri sistemini zorlayan konulara 6rnek olabilir. Belirsizlik arttiginda, karar vericiler, yetersiz
envanterden kagmmak icin, tampon stok yaratirlar. Ote yandan bu stoklar, operasyonel verimliligi azaltirken,
isletmenin rekabet avantajina da zarar verebilir. Bu engeli asmanin yollarindan biri, talep planlama, tedarik zinciri
planlama, iiretim planlama ve bulunurluk planlamasi gibi teknik tedarik zinciri araglarindan yararlanmaktir.
Gelecekteki kosullarin kestirimi ve alternatif uygulamalarin sonuglarmi tahmin etmek icin karar vericiler,
algoritmalara dayanarak, ¢evresel dalgalanmalarin etkisini azaltacak bi¢imde tedarik zincirini tasarlamaya caligirlar.
Bu noktada, yeni teknoloji uygulamalarina odaklanmak ve dis paydaslarla igbirligi yapmak da 6énemlidir. Bunlarla
beraber, tedarik zincirinde belirsizlik altinda ¢aligmay1 kolaylastirmak igin; acil eylem plani yetkinligini artirmak,
risk yonetim stratejisi olusturmak ve tedarik¢i gelisimini hedeflemek gibi uzun vadeli adimlar da mevcuttur. Boylece
belirsizlikle bas edebilen isletmelerin, uluslararasi captaki faaliyetlerde de basar1 gosterme ihtimali artar. Bu
calismada, cevresel riskler altinda yiiriitiilen en iyi tedarik zinciri uygulamalarini tartismak amaciyla, yakin
cografyadaki catisma bolgelerine ihracat yapan Tiirk isletme 6rnekleri sunulacaktir.

Anahtar Kelimeler: Tedarik Zinciri Yonetimi, Belirsizlik, Risk Y&netimi, Catisma Bolgeleri, ihracat

COPING WITH UNCERTAINTY IN THE SUPPLY CHAIN: THE CASE OF TURKISH FIRMS
EXPORTING TO CONFLICT ZONES

Supply chain systems include the functions that must be performed by a set of organizations in order to fulfill
the needs and desires of the consumer. It encompasses every link between sourcing, transforming, and delivering the
goods or services that customers request. However, the uncertainties in the supply chain, as external risks, are
considered to have significant negative impact on the supply functions. If uncertainty spreads across the supply
network, it leads to inefficient operations. Increased inventory costs, delays in lead-times or decreased speed to
market are among the main problems to handle within the supply chain systems. When uncertainty arises, the decision
makers create safety buffers to avoid insufficient supply. On the other hand, these buffers may restrict operational
efficiency and put a burden on the competitive advantage of the organization. One of the ways to fight this barrier is
the technical supply chain tools such as demand planning, supply network planning, production planning, and
availability planning. In order to predict future conditions and to estimate the impact of alternative actions, the
decision makers try to design the supply chain to handle environmental volatility based on algorithms. It would be
also crucial to increase focus on new technology implementation and collaboration with external stakeholders.
Furthermore, there are several long-term practices to ease uncertainty in supply chain systems such as building
contingency planning capabilities, developing a risk management strategy, and targeting supplier development.
Those companies that cope best with uncertainty are most likely to produce internationally competitive bottom-line
performances. In this study, the cases of Turkish firms exporting to conflict zones in near geography will be discussed
to demonstrate the best supply chain management practices under environmental risks.

Key Words: Supply Chain Management, Uncertainty, Risk Management, Conflict Zones, Export
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TURKIYE’DE YENILENEBILIR ENERJi, KARBONDIOKSIT EMiISYONU VE IKTiSADI
BUYUME ARASINDAKI NEDENSELLIK ILISKIiSININ ANALIZI
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Yiiksek Lisans Ogrencisi Zeynep Narman
Kocaeli Universitesi, iktisadi ve idari bilimler fakiiltesi, iktisat Teorisi ve Tarihi
zeynepsilan@outlook.com

Sosyal ve ekonomik kaynaklarin en 6nemli girdilerinden biri olan enerji kavrami, diinyanin en 6énemli
sorunlarindan biri haline gelmistir. Niifus artigi, sanayilesme ve teknolojik gelismeyle birlikte enerji
kaynaklarina olan talep giderek artmaktadir. Ancak enerji kaynaklarindan biri olan fosil yakitlarin tilkede
cevre sorunlarina yol agmasi, yenilenebilir enerji kaynaklarina yonelinmesine neden olmustur. Bu
caligmanin temel amact GSYIH, yenilenebilir enerji ve karbondioksit emisyonu arasindaki nedensellik
iligkisini analiz etmektir. Calismada kullanilan veriler 1990-2016 donemini kapsamakta olup Diinya
Bankasi ve TUIK veri setlerinden elde edilmistir. Calismada ncelikle ilgili degiskenlerin duraganlhigina
bakilmis ve degiskenlerin birim koke sahip olmalar1 nedeniyle Johansen es biitlinlesme testi uygulanmaistir.
Test sonucunda, degiskenlerin koentegre olmasi nedeniyle vektor hata dogrulama modeli kullanilarak
(VECM) aralarindaki nedensellik iliskisi arastirilmistir. Ampirik analiz sonucunda, yenilenebilir enerji ve
biliylime arasinda ¢ift yonlii bir nedensellik iligkisi olmadigr sonucuna ulasilmistir. Karbon emisyonu
saliniminin, biiylime ve yenilenebilir enerji tarafindan etkilendigi fakat biiylimenin ve yenilenebilir
enerjinin karbon emisyonu salinimindan etkilenmedigi yani aralarinda nedensellik iligskisinin bulunmadig1
bulgularina ulagilmistir.

Anahtar Kelimeler: Yenilenebilir Enerji, VECM Analizi, Nedensellik liskisi

ANALYSIS OF CAUSALITY RELATIONSHIP BETWEEN RENEWABLE ENERGY, CARBON
DIOXIDE EMISSIONS AND ECONOMIC GROWTH IN TURKEY

The concept of energy that one of the most important inputs of social and economic resources, has
become one of the most important problems in the world. Along with population growth, industrialization
and technological development, demand for energy resources is increasing.But, fossil fuels that one of the
energy sources, cause environmental problems in the country, leading to renewable energy sources. The
main purpose of this study is to analyze the causal relationship between GDP, renewable energy and carbon
dioxide emissions.The data used in the study cover the period 1990-2016 and was obtained from the World
Bank and TUIK data sets. First of all, the stability of the related variables was examined and Johansen
cointegration test was applied because the variables had unit roots. As a result of the test, the causality
relationship between the variables was investigated using vector error validation model (VECM) because
of the fact that the variables were cointegre. As a result of empirical analysis, it was concluded that there
was no bi-directional causality relationship between renewable energy and growth.Carbon emissions are
influenced by growth and renewable energy, but growth and renewable energy are not influenced by carbon
emissions for there was no causality relationship among them.

Key Words: Renewable Energy, VCM Analysis, Causality Relationship

59


mailto:zeynepsilan@outlook.com

DOGU AKDENIZ’DE ENERJi MUCADELESININ EKONOMIi POLITIK ANALIZi
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Diizce Universitesi, Akcakoca Bey Siyasal Bilgiler Fakiiltesi, Siyaset Bilimi ve Kamu Yonetimi,
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Sanayilesen ve liretimlerini artirmaya c¢alisan devletlerin rekabetinde artan enerji ihtiyact diinyadaki
gerginligi gittikce yukari ¢ekmektedir. Yeni enerji kaynaklarinin arayisi ile birlikte mevcut enerji
kaynaklarinin paylasimi noktasinda yikici rekabet devletlerin temellerini sarsmaktadir.

Dogu-Bati ticaretinin en 6nemli kavsaklarindan biri olan Dogu Akdeniz, sahip oldugu enerji kaynaklar
ile birlikte diinyada da ilgi ve 6nemi artan bdlgelerden birisi konumundadir. Bélgenin giivenliginin ve enerji
devamliliginin saglanmasi uluslararasi sistem i¢in giin gectikce daha 6nemli hale gelmektedir. Birlesmis
Milletler Deniz Hukuku sozlesmesine gore, Dogu Akdeniz’de var olan enerji yataklarinda séz sahibi
yonetimler; Misir, Tiirkiye, Kuzey Kibris Tiirk Cumhuriyeti, Giiney Kibris Rum Y 6netimi, Liibnan, Suriye,
Israil ve Gazze Seridi’dir. Dogu Akdeniz’de bulunan dort 6nemli enerji sahasi bu iilkelerin enerji ve
giivenlik politikalarin1 dogrudan etkilemektedir. Calismada Dogu Akdeniz bolgesinde yasanan enerji
miicadelesinin arka plani analiz edilecektir.

Anahtar Kelimeler: Dogu Akdeniz, Ekonomi Politik, Enerji, giig, gli¢ dengesi

ECONOMIC POLITICAL ANALYSIS OF THE ENERGY STRUGGLE IN THE EASTERN
MEDITERRANEAN

The growing need for energy in the competition of industrialized and growing states is increasingly
tense in the world. With the search for new energy sources, destructive competition at the point of sharing
existing energy resources is shaking the bases of states.

Eastern Mediterranean, one of the most important crossroads of East-West trade, is one of the regions
with increasing interest and importance in the world with its energy resources. The security of the zone and
the provision of energy continuity is becoming more and more important for the international system.
According to the United Nations Maritime Law Convention, in the energy deposits that exist in the Eastern
Mediterranean, Egypt, Turkey, Turkish Republic of Northern Cyprus, the Greek Cypriot Administration,
Lebanon, Syria, Israel and the Gaza Strip. Four major energy fields in the Eastern Mediterranean are directly
affecting the energy and security policies of these countries. In the study, the background of the energy
struggle in the Eastern Mediterranean region will be analyzed.

Key words: Eastern Mediterranean, Political Economy, Energy, power, power balance.
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Bu calismada, Tiirkiye i¢in ¢evresel Kuznets egrisi (EKC) hipotezini test etmeyi amaglamaktayiz. EKC hipotezi
ekonomik biiyiime ve ¢evre kirliligi arasinda ters bir U seklinde bir iligski oldugunu savunmaktadir. Kalkinmanin ilk
asamalarinda, cevre kirliligi artan gelir diizeyi ile beraber artmaktadir; fakat kritik bir esik deger gelir diizeyine
erisildikten sonra, cevre kirliligi diismeye baslamaktadir. Burada “dlcek etkileri”, “kompozisyon etkileri” ve
“teknolojik etkiler” olarak adlandirilan ii¢ tiir etki, ters U seklindeki egrinin nedenleri olarak kabul edilmektedir.
Grossman ve Kruger’in (1991) 6ncili ¢aligmasindan sonra, bir¢ok ¢alisma farkli tilkeler i¢in, farkli ekonometrik
metodolojilere dayali olarak EKC’yi analiz etmeye basladilar. Fakat arastirmacilar arasinda EKC’nin gegerli olup
olmadigina yonelik bir fikir birligi mevcut degildir. Diger ¢alismalardan farkli olarak, ¢evresel tahribati temsilen
farkli bir gosterge kullanmaktayiz. Karbon dioksit emisyonu (CO2) yerine “ekolojik ayakizi’ni kullanmaktayiz.
Ekolojik ayakizi, dogal kaynaklarin insanlar tarafindan kullanilmasindan dogan ¢evresel baskiy1 6l¢gmektedir (Dietz
vd. 2012). Bu anlamda ekolojik ayakizi, niifusun doga iizerindeki su anki taleplerinin anlik goriintiisiinii ortaya koyan
ekolojik bir kameradir ki, su anki mevcut teknoloji ve sosyal degerler altinda her seyin nasil islediginin bir portresini
ortaya koymaktadir (Rees, 2000). Calismanin ampirik kisminda Balcilar vd. (2010) tarafindan gelistirilen “zamanla
degisen bootstrap Granger nedensellik” seklinde adlandirilan yeni bir metodoloji uygulamaktayiz. Elde edilen sonug,
Tiirkiye i¢cin EKC hipotezine karsit bulgular ortaya koymaktadir. Bu sonuca dayali olarak ise bazi 6énemli politika
¢ikarimlar 6ne stiriilebilir.

Anahtar Kelimeler: Cevresel Kuznets egrisi; ekonomik biiyiime; ¢evresel tahribat; zamanla degisen nedensellik;
Tirkiye.

REINVESTIGATION OF THE ENVIRONMENTAL KUZNETS CURVE HYPOTHESIS FOR TURKEY

In this study, we aim to test for the environmental Kuznets curve (EKC) hypothesis for Turkey. The EKC
hypothesis supports an inverted U-shaped relationship between environmental pollution and economic growth. In the
first stages of the development, environmental pollution increases along with rising income level; however, after a
critical threshold level of income is achieved, the environmental pollution starts decreasing. Herein, three different
effects, namely scale effects, composition effects and technological effects are accepted as the reasons of the inverted
U-shaped curve. Following the pioneering study by Grossman and Krueger (1991), several studies started analyzing
the EKC hypothesis in different countries based on various econometric methodologies. However, there is not
unanimity among researchers whether or not the EKC hypothesis is confirmed. Unlike previous studies, we utilize a
different proxy for environmental damage. Instead of carbon dioxide emissions (CO2), we use ecological footprint
(EF). EF measures the stress to the environment stemming from the human consumption of resources (Dietz et al.,
2012). It is an ecological camera providing a snapshot of a population’s current demands on nature, revealing a
portrait of how things stand right now under prevailing technology and social values (Rees, 2000). In the applied part
of the study, we employ a novel methodology, namely the bootstrap time-varying Granger causality test, developed
by Balcilar et al. (2010). The result of the study provides findings against the EKC hypothesis for Turkey. Based on
this result, some crucial policy implications could be suggested.

Key Words: Environmental Kuznets curve; economic growth; environmental degradation; time-varying causality
test; Turkey
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Boliimii
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Sanayi, finans sektorii, ulasgim imkanlarinin artisi gibi gelismeler uluslararasi ticari iglemleri ve
kiiresellesme faaliyetlerine hiz kazandirmistir. Dogrudan yabanci yatirimlar sayesinde uluslararasi sermaye
ve teknoloji transferi artmistir. Bu gelismeyle diinyanin pek c¢ok bdlgede sanayi faaliyetlerinin
yayginlagsmasi ve yogun fosil yakitlarin kullanimi g¢evresel sorunlarin artigsini beraberinde getirmistir.
Ozellikle cevreyi korumaya yonelik tedbirlerin ¢ogu iilkede bulunmamasi gevre kirliliginin artmasina
zemin hazirlamaktadir. Bu nedenle dogrudan yabanci yatirimlar ve karbon salinimi arasinda etki oldugu
goriisti hakim olmaya baslamistir. Bu ¢alismada 1980°den sonra yapilan diizenlemeler sonucu Tiirkiye’de
artan dogrudan yabanci yatirimlarin gevre kirliligine etkisini analiz etmek amaglanmistir. Bu amacla 1984-
2014 donemine ait yillik verilerle Granger nedensellik testi yapilmistir. Elde edilen sonucuna gore dogrudan
yabanci yatirimlar ve karbon emisyonu arasinda nedensellik iliskisinin varlig: tespit edilmistir. Sonuglara
gore ekonomik faaliyetleri temiz c¢evrede siirdiirebilmek i¢in karbon emisyonunun azaltilmasina yonelik
yasal ¢alisma ve denetimlerin daha yogun yapilmasi gerekmektedir.

Anahtar Kelimeler: Dogrudan Yabanci Yatirim, CO2 Emisyonu, Tiirkiye Ekonomisi

EFFECT OF FOREIGN DIRECT INVESTMENTS ON CARBONDIOXIDE EMISSION

Developments such as industry, finance sector and increasing transportation opportunities have
accelerated international trade operations and globalization activities. Thanks to foreign direct investments,
have increased international capital and technology transfer. In this case, because in many regions of the
world the expansion of industrial activities and increase the use of intensive fossil fuels has brought with it
the rise of environmental issues. Especially the fact that most of the measures to protect the environment
are not in the country paves the way for the increase of environmental pollution. For this reason, the idea
that there is an effect between direct foreign investments and carbon emissions has begun to be dominated.
In this study, the result of arrangements made after 1980, aimed to analyze the growing influence of foreign
direct investment into environmental pollution in Turkey. For this purpose, the Granger causality test was
conducted with 1984-2014 period data. According to the result obtained, has been determined the existence
of causality relation between foreign direct investments and carbon emissions. According to the results,
legal actions and inspections for reducing carbon emissions are needed to be more intensive in order to
sustain economic activities in clean environment.

Key Words: Foreign Direct Investment, CO2 Emissions, Economy of Turkey
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Kat1 atik depolama sahalarinda olusan ¢op gazi son 20 yildir enerji iiretiminde etkin bir sekilde
kullanilmaktadir. Yaklasik %50’si metan (CH4) olan ¢0p gazi, gaz motorlarinda yakilarak elektrik
enerjisine doniistiiriilmekte ve metanin CO2’den 21 kat daha fazla olan seragazi etkisi azaltilmaktadir. Cop
gazinin kontrollii bir sekilde enerji liretimi amaciyla yakilmasi sonucunda depolama sahasinin patlama ve
yanginlara karst giivenligi saglanmaktadir. Bununla birlikte, tehlikeli maddeleri de (PAH, BTEX) igeren
¢Op gaziin direk atmosfere verilmesiyle olusacak bolgesel hava kirliliginin ve koku probleminin de 6niine
gecilmektedir. Depolama sahalarinda olusan ¢Op gazinin miktart ampirik hesaplama modelleriyle
hesaplanmakta ve elde edilen sonuca gore enerji iiretim tesisi yatirimina karar verilmektedir. Bu
hesaplamalarda yapilacak yiiksek oranli hatali hesaplamalar yatirimin basarisizlikla sonu¢lanmasina sebep
olacaktir. Optimum ¢Op gazi iiretim tahmini hesaplamasi, dogru ekonomik tesis yatirimlarma olanak
saglayacaktir. Tesisten tretilecek elektrik enerjisinin tiim tesiste ve ¢Op sahasinin isletilmesinde
kullanilmasiyla isletme maliyeti diisiiriilmektedir. Bunun yaninda iiretilen elektrik, enerji piyasasina arz
edilmekte ve halkin kullanimina sunularak gelir saglanmaktadir. Toplamda, atmosfere ¢6p gazinin direk
verilerek olusturacagi hava kirliligi ve olumsuz etkisi, bu gazin kontrollii bir sekilde yakilmasi ile enerji
doniislimii sayesinde azaltilmaktadir. Sera gazi etkisine sahip ¢op gazinin enerji liretiminde kullanilmasi ile
kiiresel 1sinma ve iklim degisikligi politikalarina destek saglamaktadir. Ayrica, yatirim yapilarak istthdam
saglanmakta, teknoloji transferi ve AR-GE imkani olusturulmakta ve enerji satigi ile siirdiiriilebilir
kalkinma ve enerji politikalarina 6nemli katkilar saglanmaktadir. Bu ¢alismada birim hacim ¢6p gazindan
elde edilen enerji liretimi ve finansal geliri tartigilacaktir.

Anahtar Kelimeler: Cop gazi, sera gaz1 azaltimi, enerji liretimi, gevresel etki, ekonomik fayda.
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ASSESSMENT OF GREENHOUSE GAS EMISSION REDUCTION AND ECONOMIC
BENEFITS OF LANDFILL GAS TO ENERGY UTILIZATION

The landfill gas has been effectively used for energy production for 20 years. The landfill gas involves
about 50% methane, which is used for electricity production in gas engines and has a greenhouse effect that
is 21 times higher than carbon dioxide is reduced by converting to CO2. As a result of controlled
combustion of landfill gas for energy production, the landfill site is protected against explosions and fires.
In addition, the local air pollution and odor problem caused by the direct emission of landfill gas containing
hazardous substances (PAH, BTEX) to the atmosphere is also prevented. The amount of landfill gas
generated in the landfill site is estimated by empirical calculation models and the investment of energy
production facility is decided according to the obtained result. Otherwise, the high rate of estimation error
made in these calculations will cause the investment to fail. The calculation of optimum landfill gas
production forecast will enable to correct economic facility investments. Operation cost is reduced by using
the generated electric power in the operation of all the facilities and the landfill site. Besides, the income is
obtained because of the public benefit from supplying the produced electricity to the energy market. All in
all, the air pollution and its adverse effects caused by direct injection of landfill gas to the atmosphere is
reduced by providing energy conversion due to controlled combustion of this gas. The use of landfill gas,
which have the greenhouse gas effect, in energy production provides support for global warming and
climate change policies. In addition, employment is provided through investment, technology transfer and
R&D opportunities are created, and energy sales contribute to sustainable development and energy policies.
In this study, energy production and financial income derived from unit volume landfill gas will be
discussed.

Key Words: Landfill gas, greenhouse gas reduction, energy production, environmental impact, economic
benefit.
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GUC KALITESI INCELEMESI VE EKONOMIK ETKILERI

Lisans Ogrencisi Caner Ashhak
Anadolu Universitesi, Miihendislik Fakiiltesi, Elektrik-Elektronik Miihendisligi
caneraslihak@gmail.com

Giliniimiizde, iireticiler ve son tiliketiciler i¢in enerji kalitesi hem kullanilar ekipmanlarin zarar
gormemesi hem de maliyetler acisindan ¢ok onemli hale gelmistir. Kaliteli elektrik enerjisini, enerjinin
siirekliligi ile tanirmlamak miimkiindiir. Stireklilik, kesintisiz enerji, sabit voltaj biiyiikliigii ve sabit frekans
kavramlariyla aciklanabilir. Bu baglamda elektrik enerjisinin siniizoidal formunun korunmasi 6zel bir
oneme sahiptir. Elektrik enerjisinin sinlizoidal formdan ayrilmasi, bazi voltaj degisimleri ve
harmoniklerden kaynaklanmaktadir. Ozellikle de harmonikler, hem tesis hem de sebeke icin &nemli
sorunlara yol agmaktadir. Bu problemler, basta sanayi alanlarinda olmak tizere ciddi ekonomik kayiplara
neden olmaktadir. Bu calismada, diinyanin ¢esitli bolgelerinden ve Tiirkiye’den 6rneklemeler ile giic
kalitesinin 6nemi ve kalite bozukluklarinin yol agabilecegi ekonomik kayiplar ele alinmistir.

Anahtar Kelimeler: Elektrik Enerjisi, Gii¢ kalitesi, Ekonomik kayiplar, Tiirkiye
POWER QUALITY EVALUATION AND ECONOMICAL LOSSES

Nowadays, the quality of energy has become very important for the producers and the end consumers.
Electric energy with quality can defined as the continuity that means uninterrepted energy and constant
voltage magnitude and frequency. The protection of sinusoidal form of electric energy has a particular
importance. The seperation of electric energy from sinusoidal form is due to voltage variations and
harmonics. These incidents especially harmonics lead to major problems both facility and grid. These
problems cause cost especially in industrial areas. In this paper, it is handed that importance of power
quality with examination of economical losses are caused by power quality disturbances in Turkey and
from various parts of the world.

Key Words: Electric Energy, Power quality, Economical losses, Turkey
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Sustainable transportation is a system that does not destroy over time. It continues to reproduce and
can be sustained indefinitely. There is a much stronger focus on smart cities this days than on sustainability.
Smart cities bring a lot of improvement to communication, social relations, economic and environmental
frameworks. The main goal of smart cities should be to improve sustainability with the use of technologies.
In this work we propose a blockchain oriented sustainable transportation system that aims to provide a
secure, intelligent, autonomous and distributed transportation system for smart cities. The Blockchain
oriented sustainable transportation system operates in a distributed pattern allowing for effective utilization
of smart transport systems. We propose a network system of private commercial vehicles with a view of
representing such network on a decentralized blockchain network.

Anahtar Kelimeler: Blockchain, distributed system, smart city, smart transportation, sustainable
transportation.
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ABD’NIN ULUSAL ENERJi SEKTORUNU HEDEF ALAN iSTIHBARAT FAALIYETLERINE
YONELIK KONTR/ESPiYONAJ STRATEJI

Dr. Ogretim Uyesi Ali Burak Daricih
Bursa Teknik Universitesi, insan ve Toplum Bilimleri Fakiiltesi, Uluslararasi Mliskiler Boliimii
aliburakdaricili@gmail.com

Amerika Birlesik Devletleri (ABD), 2017 y1l1 itibariyle 18 Trilyon 37 Milyar Dolar Gayri Safi Yurtici
Hasilas1 (GSYH) ile diinyanin en biiylik ekonomisi konumundadir. Boylesine biiyiikk bir ekonominin
ihtiyact olan enerjinin temin edilmesi, iiretimi ve tiikketimi asamalar1 ise ABD geneline yayilmis olan
stratejik 6nem sahip enerji tesislerinin planl bir sekilde ABD Enerji Bakanligi’nin (Department of Energy
/ DOE) denetim ve gozetiminde faaliyet gostermesi ile miimkiin olabilmektedir. Bununla birlikte DOE,
ABD federal hiikiimetinin niikleer enerji ve niikleer enerjinin giivenli kullanimi konularinda politikalarini
yiiriiten kurumudur ve iilkenin niikleer silah programinin gelistirilmesi, ABD Ordusu i¢in niikleer reaktor
iiretimi, enerji tasarrufunun saglanmasi, enerji ile ilgili arastirmalarin koordine edilmesi, radyoaktif
atiklarin imhasi ve yerli enerji iiretimi konularinda 6nemli gérevler iistlenir. ABD’nin enerji sektoriinde
faaliyet gosteren tesislerinin giivenligi kapsaminda gelistirilen tedbirler ise fiziksel ve siber tehditlere karsi
aliman Onlemlerin yan1 sira hasim devletlerin istihbarat servisleri tarafindan planlanan faaliyetlere karsi
konulmasi (kontr/espiyonaj) amacina da odaklanir. Belirtilen amacin yerine getirilmesi kapsaminda DOE
biinyesinde faaliyet gosteren Istihbarat ve Kars1 Istihbarat Ofisi (Office of Intelligence and
Counterintelligence / OICI)’nin énemli yetki ve sorumluluklari s6z konusudur. Ote yandan OICI, federal
sistemde faaliyet gosteren 30 yerel orgiitlenmesi ile birlikte, DOE’nun denetim ve gdzetiminde ABD’nin
enerji sektori ile ilgili hayati ulusal giivenlik bilgilerinin korunmasinda ve yeni nesil teknolojilerini ve
stratejik dnem sahip tesislerini hedef alan hasim devlet servisleri kaynakli faaliyetlerin engellenmesinde
onemli gorev ve sorumluluk iistlenir. OICI, ayn1 zamanda ABD Istihbarat Toplulugu nun bir iiyesidir. Bu
baglamda ¢aligmada DOE biinyesinde faaliyet gdstermekte olan OICI’nin istihbari alandaki yetki, faaliyet
ve sorumluluklar1 detayli bir sekilde irdelenerek ABD’nin enerji sektdriinii hedef alan hasim istihbarat
servislerinin faaliyetlerine yonelik kontr/espiyonaj stratejisi analiz edilmeye calisilacaktir.

Anahtar Kelimeler: ABD, Enerji, DOE, OICI, Kontr/Espiyonaj
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COUNTER-INTELLIGENCE STRATEGY OF THE UNITED STATES OF AMERICA
AGAINST INTELLIGENCE ACTIVITIES TARGETING HER NATIONAL ENERGY SECTOR

The United States (the USA) is the world's largest economy with her Gross Domestic Product (GDP)
of $18.37 trillion by 2017. Providing of energy for such a large economy, its production and consumption
are possible only if the strategically important power plants that have been spread throughout the US can
be operated in a planned manner under the supervision the US Department of Energy (DOE). Moreover,
the DOE is the US federal government's policy on the safe use of nuclear energy, and it is the organization
that is responsible for the development of the nuclear weapons program for the country, nuclear reactor
production for the US Army, energy conservation, coordination of energy research. Measures developed
within the security of US facilities in the energy sector are focused on measures against physical and cyber
threats as well as against counter-espionage activities planned by the intelligence services of the enemy
states. In addition, the Office of Intelligence and Counter-Intelligence (OICI), which operates within the
DOE, has significant authority and responsibilities. OICI, on the other hand, with 30 local organizations
operating in the federal system, has crucial duties and responsibilities in protecting vital national security
information on the US energy sector and preventing enemy service-related activities targeting new
generation technologies and strategically important facilities under the DOE's supervision and oversight.
OIClI is also a member of the US Intelligence Community. In this context, the authority, activities and
responsibilities of OICI operating in the DOE will be examined in detail and the strategy of espionage /
espionage for the activities of the US intelligence services targeting the US energy sector will be analyzed
in the study.

Key Words: Keyworlds: USA, Energy, DOE, OICI, Counter/Espionage
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ENERJIDE DISA BAGIMLILIGIN AZALTILMASI VE MERKEZ ULKE OLMA ARAYISI
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Tirkiye ekonomisindeki biiylime beraberinde enerji tiikketiminde de artisa neden olmus ve bu durum
enerji politikalarinda ¢esitlendirmeye gitme ihtiyacini ortaya ¢ikarmistir. Artan enerji faturasi cari agigin
da artmasmin neden olmus, bu durum enerji ithalatinin azaltilmasi yolunda yeni politikalarin
gelistirilmesini kaginilmaz kilmistir. Tiirkiye, enerji politikalarinin temel eksenini “enerji merkezi” olma
hedefi lizerinden insa etmeye baslamistir. Hali hazirdaki enerji nakil hatlari, Azerbaycan dogalgazinin
Tiirkiye lizerinden Avrupa iilkelerine transferini saglayacak olan Giiney Gaz Koridoru ve Rusya ile birlikte
hayata gecirilecek olan Tirk Akimi Projesi, Tiirkiye’nin enerjide merkez olmasinda o6nemli bir rol
oynayacaktir. Ayrica, Dogu Akdeniz’deki enerji kaynaklarinin basta AB olmak iizere baska iilkelere ihrag
edilmesi konusunda da bir¢ok proje giindeme gelmis, fakat bunlarin arasinda en 6ne ¢ikani Tiirkiye
izerinden gececek bir projedir. Enerjide diga bagimliligin azaltilmasi ve sonrasinda kendi kendine yetebilen
bir iilke i¢in yerli kaynaklarin daha fazla kullanilmas1 gerekmektedir. Yenilenebilir enerji bu konuda son
derece 6nemli bir role sahiptir. Son yillarda Tiirkiye’de de yenilenebilir enerji alaninda 6nemli ilerlemeler
kaydedilmektedir. Tiirkiye bulundugu cografi konumu ve jeopolitik yapis1 nedeniyle biitiin yenilenebilir
enerji kaynaklarindan faydalanma imkanina sahiptir. Bu ¢alisma kapsaminda; Tiirkiye’nin enerjide disa
bagimliligin1 azaltabilmesi i¢in neler yapmasi gerektigi, bugiine kadar hangi adimlar attig1 ve bu konudaki
hedeflerinin neler oldugu, ayrica Tiirkiye’nin enerji nakli i¢in dogu ile bat1 arasinda merkez iilke olma
arayis1 i¢in ortaya koydugu vizyon tartisilmakta ve bu konudaki somut avantajlar agiklanmaktadir.

Anahtar Kelimeler: Enerji, Cari A¢ik, Ekonomik Biiylime, Diga Bagimlilik, Siirdiiriilebilir Kalkinma

TURKEY'S FOREIGN DEPENDENCY REDUCTION OF ENERGY COST AND THE QUEST
OF BEING AN ENERGY HUB

The growth in Turkish economy has caused increasing in energy consumption and this situation has
revealed the need to go to diversify energy policies. The increased energy bill has also led to an increase in
the current account deficit, which inevitably led to the development of new policies to reduce energy
imports. Turkey, the basic axes of energy policy “energy hub”, began to be built over the target. Power
transmission lines in already, through Turkish-Azerbaijani gas, will allow the transfer to European
countries. The Southern Gas Corridor and the Turkish Stream Pipeline which will be implemented together
with Russia, will play an important role in making Turkey’s energy centers. Moreover, especially the EU
energy resources in the eastern Mediterranean agenda in many projects have come about to be exported to
other countries, but the most prominent among them is a project that will pass through Turkey. In order to
reduce energetic external dependence and to be a self-sufficient country, we need to go further to domestic
resources. Renewable energy plays an extreme important role in this issue. Significant progress in the field
of renewable energy in Turkey in recent years is recorded. In order to reduce dependence on foreign energy,
what steps should Turkey take is a crucial issue. In this paper, some policy suggestions will be put forward.

Key Words: Energy, Central Country, Current Account Deficit, Economic Growth, External Dependency
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DOGAL GAZ BORU HATLARI MALIYETININ OPTiMiZASYON YONTEMI iLE
HESAPLANMASI UZERINE BAZI ORNEKLER

Dr. Ogretim Uyesi Sidika Basc1
Yildirim Beyazit Universitesi, Siyasal Bilgiler, Tktisat
sidika.basci@gmail.com

Dogal gaz boru hatlar1 hakkinda pek¢ok ¢alisma bulunmakla birlikte bunlarin biiyiik bir ¢ogunlugu
uluslararasi iligkiler disiplinine uyumlu siyasi ¢aligmalardir. Bu hatlarin maliyet analizleri ekonomi
literatiiriinde pek fazla calisilmamistir. Oysa, dogal gaz boru hatlar1 gibi biiylik projelerin maliyeti
diistirecek en verimli sekilde olusturulmasi gerekmektedir. Bu projeler statik altyapilardir ve bir kez insa
edildikten sonra degisiklik yapmak ¢ok zordur. Bir basarisizlik meydana gelirse, finansal ve ¢evresel
maliyetleri ¢cok yiiksek olabilir ve projenin sona erdirilmesi ile neticelenebilir. Ekonomi literatiiriinde,
sadece dogal gaz hatlar1 i¢in degil otoyollar, su yollar1 vs. i¢in de, en diisiik maliyetli yollarin tespiti igin
kullanilan iki yaklagim vardir. Bunlardan birincisi Cografi Bilgi Sistemleri yaklasimi digeri ise
Optimizasyon yaklagimidir. Cografi Bilgi Sistemleri yaklagimini kullanan makaleler ¢ogu zaman analizi
yaptiktan sonra maliyeti de sayisal olarak raporlamaktadir. Ne var ki, Optimizasyon yaklasimini kullanan
makalelerde degisik amac¢ fonksiyonlar ve kisitlar i¢in problemler ¢oziiliip modeler ortaya konsa da
maliyetler sayisal olarak raporlanmamaktadir. Bu makale bazi1 6rnekler i¢in sayisal maliyetleri raporlayarak
bu boslugu doldurmay1 hedeflemektedir.

Anahtar Kelimeler: Dogal Gaz Boru Hatlari, Optimizasyon Y aklagimi

SOME EXAMPLES OF COST ANALYSIS FOR NATURAL GAS PIPELINE ROUTES USING
THE OPTIMIZATION APPROACH

There are lots of studies about natural gas pipeline routes but most of them are political and related to
the international relations discipline. However, the cost analysis is not studied very much in economic
literature. In fact, large-scale projects like natural gas pipeline rotes, should be designed by using the most
efficient ways to decrease the costs of the projects. They are static infrastructures and it is very hard to
make changes once they are built. If a failure occurs, the financial and environmental costs can be
enormous, even in some cases it can cause the shutdown of the projects. There are two approaches in
economic literature which try to determine the routes of least-cost, not only for natural gas pipelines but
also for highways, water routes, etc. One of them is labelled as Geographic Information System (GIS) and
the other one is the Optimization Approach (OA). The papers which focus on GIS approach, make the
analysis and most of the time, also, report the numerical costs. However, papers which focus on OA just
solve different kinds of optimization problems for different objective functions and constraints and present
the models designed but they lack explicitly reported numerical costs. Therefore, this paper aims to give
some examples of cases where numerical costs can be reached to fill this gap.

Key Words: Natural Gas Pipeline Routes, Optimization Approach
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Kiiresellesen diinya, artan sanayilesme, sehirlesme oranlarinin hizli yiikselisi diinyanin enerji
talebini her gegen giin arttirarak, enerjiyi diilnyanin en 6nemli giindem maddelerinden biri haline getirmistir.
Talebin artmas ile arz-talep dengesini saglamak tiilkelerin temel politikalar1 haline gelmistir. Bu enerji
politikalarinin 6ne ¢ikanlarindan biri de arz ¢esitliligini saglayarak tiikkenen fosil yakitlara bagli olmayan
yenilenebilir kaynaklara yonelmektir. Bu yenilenebilir kaynaklardan biri de giines enerjisinden elektrik
enerjisi elde eden fotovoltaik(giines pili) enerji liretim sistemleridir. Giines enerjisi ¢cevre agisindan temiz
bir kaynak ozelligi tasidigindan da fosil yakitlara alternatif olmaktadir. Yeryliziine her sene diisen giines
1s1nim enerjisi, yeryliziinde simdiye kadar belirlenmis olan fosil yakit haznelerinin yaklasik 160 kati
kadardir. Ulkemize bakan yoniiyle de giines enerjisi diger diinya iilkeleriyle mukayese edildiginde
potansiyel agisindan iyi durumdadir. Devlet Meteoroloji Isleri Genel Miidiirliigiinde (DMI) mevcut bulunan
1966-1982 yillarinda dl¢iilen giineslenme siiresi ve 1s1mim siddeti verilerinden yararlanarak EIE tarafindan
yapilan ¢aligmaya gore; Tiirkiye'nin ortalama yillik toplam giineslenme siiresi 2640 saat (giinliik toplam
7,2 saat), ortalama toplam 1s1mnim siddeti 1.311 kWh/m?-y1l (giinliik toplam 3,6 kWh/m?) oldugu tespit
edilmistir. Tiirkiye, 110 giin gibi yiiksek bir gilines enerjisi potansiyeline sahiptir. Bu ¢aligmada tilkemizin
bu yiiksek giineslenme potansiyeli incelenecektir. Malatya ili’nde kurulan 1020 kWac kurulu giice sahip
sebeke baglantili fotovoltaik enerji iiretim santralinin sahadan alinan {retim verileri, PVsyst
simiilasyonundan alinan simiilasyon verileri ile karsilastirilacaktir.

Anahtar Kelimeler: Yenilenebilir Enerji, Fotovoltaik Enerjisi, Sebekeye Bagli Giines Enerjisi
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MAKING PERFORMANCE ANALYSIS OF ON GRID PHOTOVOLTAIC ENERGY SYSTEMS:
EXAMPLE OF MALATYA PROVINCE

The globalizing world, increasing industrialization and the rapid rise of urbanization rates have
increased the energy demand of the world day by day, making energy one of the most important agenda
items in the world. The supply-demand balance with the increase in demand has become the main policy
of the countries. One of the prominent features of these energy policies is to shift to renewable sources that
are not dependent on fossil fuels consumed by providing supply diversity. One of these renewable sources
is photovoltaic (solar cell) power generation systems that generate electricity from solar energy. Solar
energy is also an alternative to fossil fuels because it has a clean source character in terms of the
environment. The solar radiation energy, which falls on Earth every year, is about 160 times as high as the
fossil fuel reserves that have been determined up to now on Earth. Looking at my country, solar energy is
also good in terms of potential when compared to other world countries. According to the work carried out
by EIE, taking advantage of data on sunlight duration and radiation intensity measured in the years 1966-
1982, which was available in the General Directorate of State Meteorology Affairs (DMI) The average
annual sunshine time of 2640 hours Turkey (7.2 hours per day total), the average annual solar radiation is
1311 kWh / m?-year (daily total of 3.6 kWh / m?) was determined to be. Turkey has a high solar energy
potential, such as 110 days. In this study, our country will be examined with this high sunlight potential.
Production data from grid-connected photovoltaic power generation plant with installed power of 1020
kWac installed in Malatya will be compared with simulation data obtained from PVsist simulation.

Key Words: Renewable Energy, Photovoltaic Energy, On Grid Solar Energy
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Bu calismada enerji tiikketimi ile ekonomik biiyiime arasindaki iliski 1970-2015 doneminde Tiirkiye
ekonomisi baglaminda arastirilmaktadir. Calismada ADF ve PP birim kok testleri kullanilarak
degiskenlerin duraganlik 6zellikleri belirlenmektedir. Degiskenler arasindaki uzun dénem iligskisi ARDL
sinir testi ve Johansen testi ile analiz edilmektedir. Uzun donem katsayilar1 OLS tahmin yontemi ile tahmin
edilmektedir. Degiskenler arasindaki nedensellik iligskileri VECM Granger nedensellik testi ile
aragtirllmaktadir. Sonuglar degiskenler arasinda bir uzun donem iligkisinin oldugunu gostermektedir.
Sonuglar ayn1 zamanda enerji tiiketimi ile ekonomik biiylime arasinda karsilikli pozitif bir iliskinin
oldugunu gostermektedir. Calismada enerji tiiketimi ile ekonomik biiyiime arsinda ¢ift yonlii bir nedensellik
s0z konusudur. Bu sonuglar, Tiirkiye ekonomisinde geri besleme hipotezini desteklemektedir.

Anahtar Kelimeler: enerji tiikketimi, ekonomik biiyiime, esbiitiinlesme, nedensellik, Tiirkiye

THE RELATIONSHIP BETWEEN ENERGY CONSUMPTION AND ECONOMIC GROWTH IN
TURKISH ECONOMY': AN EMPIRICAL ANALYSIS (1970-2015)

In this study, the link between energy consumption and economic growth is investigated in case of
Turkey during the period 1970-2015. The stationarity properties of variables are determined using the ADF
and PP unit root tests. The long run link between the variables is analyzed by the ARDL bounds test and
Johansen test. The long run coefficients are estimated by the OLS estimation method. The causality links
between the variables are examined by the VECM Granger causality test. The findings show that there is a
long run relationship between the variables. The findings also show that there is a bi-directional positive
relationship between energy consumption and economic growth. In the study, there is a bi-directional
causality between energy consumption and economic growth. These results support the feedback
hypothesis in Turkish economy.

Key Words: energy consumption, economic growth, cointegration, causality, Turkey
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Fotovoltaik kelimesi, Foton (Photon) ve Voltaj (Voltage) kelimelerinin birlesiminden meydana
gelmektedir. Foton, 15181 temsil eden bir kelimedir. Isik pargacigi, tanecigi olarak diisiiniilebilir. Voltaj ise
elektrigi temsil eder. Bu iki kelimeden, 6nce foton sonra da voltajin yanyana getirilmesinden de anlasilacagi
iizere fotovoltaik terimi, foton uyarimi sonucu elektrigin tiretildigi bir sistemi ifade eder. Giines hiicreleri
icin bu terimin kullanilmasinin sebebi, diinyamiza ulasan gilines 1sinlar ile sadece elektrik tiretimi degil 1s1
iiretimi yapan aygitlarin da varligidir. Bundan dolay1 gilines paneli, glines hiicresi olarak bildigimiz
aygitlarin genel ad1 fotovoltaik aygitlardir. Bugiin modern anlamda giines paneli olarak kullanilan ve diinya
pazarinin %98’inde kullanilan en temel malzeme Silikon (Si)’dur. Ama neden Silikon? Bu sorunun birgok
cevab1 var. En temel nedenlerinin basinda Silikon’un diinyada en ¢ok rastlanan malzemelerin basinda
geliyor olmasidir. Uzaktan bakildiginda lacivert ya da siyah renkte goriilen giines panellerine malzeme olan
Si kristalinin ham maddesi topraktir. Si’nun ikinci en 6nemli 6zelligi ise 1s1kla uyarildiginda elektronlarin
kristal i¢inde serbestge gezindigi bir yariiletken malzeme olmasidir. Si, ayrica kararlidir ve tiretilen bir
giines paneli 25-30 yil kararli bir sekilde calisabilir. Si’'nun bu sayilan olumlu &zelliklerinin yaninda,
dezavantajli durumlari; Giretim asamasinda yiiksek sicaklik gerektirmesi, panel yapimi asamasinda yiiksek
vakum ortam1 gerektirmesi, direk olmayan bant yapisi ve kirilgan olmasi gibi 6zellikleridir.

Anahtar Kelimeler: Fotovoltaik Piller, Fotovoltaik Pazari, Silikon
THE LEADER OF PHOTOVOLTAIC MARKET; SILICON

The word photovoltaic, comes from the combination of words “Photon” and “Voltage”. Photon is a
word that represents the light. It can be thought of as a light particle. Voltage represents electricity. The
photovoltaic term refers to a system in which the photon excitation end effector is produced, as evidenced
by the fact that these two terms are preceded by the photon and then by the voltage. Photovoltaic means a
system that generate electricity from the photon impuls. The reason for the use of this term for solar cells
is the existence of devices that produce heat from solar rays reaching our world. Therefore, the general
name of the devices we know to be solar cells are photovoltaic devices. Silicon (Si) is the most basic
material currently used in solar panels with 98% of the world market. But why Silicone? There are many
answers to this question. One of the main reasons is that the silicon is one of the most common materials
in the world. The raw material of the Si crystal, which is the material for the solar panels seen in navy or
black color, is soil. The second most important feature of the Si is that when electrons are excited by light,
they travel freely through the its crystal. Si is also stable and can be operated with a solar panel for 25 to 30
years. In addition to these favorable properties of Si, high temperature requirement in the production phase,
high vacuum environment in the panel construction phase, non-direct band structure and fragility are the
disadvantages of this element.
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PEROVSKIT YAPILI GUNES HUCRELERININ VERIMLILIK, KARARLILIK VE CEVREYE
ETKILERI ACISINDAN iNCELENMESI
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fatih.coskun@medeniyet.edu.tr

Organometal halojeniir perovsit bilesikler, giines hiicrelerinde son yillarin en ¢ok calisilan aragtirma
alanlarindan biri olmustur. Ilk kez 2009 yilinda %3,8 verim ile giindeme gelen perovskit soguruculu giines
pilleri bugiin %10 ile %15 arasi, hatta ¢ok 6zel iiretim kosullarinda %20 ve {izeri verim degerlerine
ulagsmaktadirlar. Bu kadar kisa stirede bu denli hizli verim artig1 gostermelerinden dolay: arastirmacilarin
ilgi odag1 oldu. Bu bilesiklerden en ¢ok kullanilani i¢inde kursun (Pb) da barindiran metilamonyumiyodur
(MAI)’li perovskitlerdir. MATI’li perovskitler, kolay iiretim asamalar1 ve yiiksek verimleriyle birlikte en
onemli menfi 6zellikleri arasinda, atmosfer ortaminda kararli olmama, nemden ve oksijenden etkilenme,
caligma ve sicaklik kararliliklarinin ¢ok zayif olmasi ve ¢evreye zarar verebilecek maddelerden olan kursun
(Pb) icermeleri yer almaktadir. Perovskit giines hiicreleri verimlilik agisindan son zamandaki ilerlemelerle
birlikte %23 - %25 seviyelerine gelmistir. Bu durum, fotovoltaik malzemeler pazarinda Silikon dahil su
ana kadarki en hizli ilerlemedir. Ancak ¢evre duyarliligi noktasindan bakilinca Pb igerigi ile gelecegi ¢cok
da parlak goziikmemektedir. Bundan dolayr arastirmacilar Kalay (Sn), Bakir (Cu) gibi alternatif
malzemelere yonelmektedirler. Kararlilik, yani uzun siire aynit verimi koruma noktasinda da MATI'li
perovskitler beklenen performansi gostermemektedir. Buna ¢o6ziim olarak da katkili malzemeler
arastirmalara deney konusu olmaktadir.

Anahtar Kelimeler: Perovskit Giines Hiicreleri, Verimlilik, Kararlilik, Cevre

INVESTIGATION ON EFFICIENCY, STABILITY, AND ENVIRONMENTAL PERFORMANCE
OF PEROVSKITE SOLAR CELLS

Organometallic halide perovskite compounds have been one of the most studied research areas of solar
cells in recent years. Coming out with a yield of 3.8% as the perovskite-absorbing solar cells for the first
time in 2009, now reach values between 10% and 15%, even over 20%. It was the focus of interest for
researchers because of their rapid increase in productivity in such a short period of time. The most
commonly used among those compounds are methylammoniumiodide (MAI) perovskites. Although having
easy production steps and high yields, MAI perovskites have significant disadvantages such as not being
stable in the atmospheric environment, being affected by humidity and oxygen, very poor working and
temperature stability, and non-environmentally friendly. We can summarize these unfavorable
developments about perovskite absorbers as "efficiency", "stability" and “hazardous material” problems.
Perovskite solar cells have reached the efficiency levels of 23% to 25% along with progress in the last few
years. This is the fastest progression in the photovoltaic materials market, including Silicon. However, from
the perspective of environmental sensitivity, the “Lead” (Pb) content, the future of it does not seem very
bright. Therefore, researchers tend to study alternative materials such as tin (Sn), copper (Cu). In terms of
stability, that is to say, showing high durability, MAI perovskites do not show the expected performance.
As a solution to this, perovskite solar cells with additives are studied for the problem of "repetition™ and

“high efficiency”.
Key Words: Perovskite Solar Cells, Efficiency, Stability, Environment

75


mailto:fatih.coskun@medeniyet.edu.tr

ENERJI TI"JKETiMiNil}; BELiRLEYiCiLERi. I"g_ZERilj]; EKONOMETRIK BiR ANALIZ:
TURKIYE EKONOMISi ORNEGI (1960-2015)

Prof. Dr. Murat Cetin
Namik Kemal Universitesi, [IBF, iktisat
mcetin@nku.edu.tr
Yiiksek Lisans Ogrencisi Emine Oral
Namik Kemal Universitesi, Sosyal Bilimler Enstitiisii, iktisat
emineeoral@gmail.com

Bu ¢alismanin temel amaci, enerji tiiketiminin temel belirleyicilerini Tiirkiye ekonomisinde 1960-2015
doneminde incelemektir. Baska bir ifadeyle, bu ¢alismada ekonomik biiyiime, ticari disa agiklik ve finansal
gelisme ile enerji tiiketimi arasindaki iligki analiz edilmektedir. Degiskenlerin birim kdok 6zelliklerinin
belirlenmesinde ADF, PP ve DF-GLS testleri kullanilmistir. Degiskenler arasindaki esbiitiinlesmenin
varlig1 Johansen esbiitiinlesme testi ile arastirilmistir. Uzun donem katsayilarinin analiz edilmesinde DOLS
tahmin teknigi uygulanmistir. Degiskenler arasindaki kisa donem iligkilerini tahmin edebilmek i¢in Hata
Diizeltme Modeli kullanilmistir. Ampirik bulgular 1) degiskenlerin birinci farkinda duragan oldugunu, ii)
degiskenlerin egbiitiinlesik oldugunu, iii) enerji tiiketiminin sirasiyla ekonomik biiyiime, finansal gelisme
ve ticari disa agiklik ile belirlendigini, iv) bazi politika egilimleri sunulabilecegini ortaya koymaktadir.

Anahtar Kelimeler: enerji tiikketimi, esbiitiinlesme, DOLS, Hata Diizeltme Modeli, Tiirkiye

AN ECONOMETRIC ANALYSIS ON THE DETERMINANTS OF ENERGY CONSUMPTION:
THE EXAMPLE OF TURKISH ECONOMY (1960-2015)

The main purpose of this study is to examine the fudamental determinants of energy consumption in
Turkey over the period 1960-2015. In other words, in this study the relationship between economic growth,
trade openness, financial development and energy consumption is analyzed. The ADF, PP and DF-GLS
tests are used to determine the stationarity properties. The existence of cointegration between the variables
IS investigated by the Johansen cointegration test. The DOLS estimation technique is applied to analyze the
long run coefficients. The Error Correction Model is employed to estimate the short run links between the
variables. Empirical results reveal that i) the variables are stationary at first difference, ii) the variables are
cointegrated, iii) energy consumption is determined by economic growth, financial development and trade
openness, respectively, iv) some policy implications can be presented.

Key Words: energy consumption, cointegration, DOLS, Error Correction Model, Turkey
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Tirkiye'de 2.200.000 hektarlik genis bir yayilis alanina sahip olan karagam kabugu ormanda atik olarak
birakilmakta veya yakilarak isitma ihtiyacinda kullanilmaktadir. Bu ¢alismanin amaci, ekonomik degeri olmayan
veya diisiik olan biyokiitle hammaddesinin piroliz teknolojisi ile yenilenebilir enerji kaynagi olarak katma degeri
yiiksek s1vi biyo-yakita doniistiirmektir. Biyokiitle 6rnekleri 0,85 mm’den daha diisiik pargacik boyutunda ogiitiiliip
elendikten sonra 103°C’de 4 saat kurutulmus ve piroliz deneylerinden once bir desikatorde muhafaza edilmistir.
Karacam (Pinus nigra L.) kabuklarimin pirolizi, 20°C/dk 1sitma hiz1 ile sabit yatakli bir reaktérde 100 ml/dk azot gaz1
akis hizi altinda farkli piroliz sicakliklarinda (400-600 °C) gerceklestirilmis ve optimum piroliz sicakligi
belirlenmistir. Farkli piroliz sicakliklarindan elde edilen piroliz {iriinlerinin verimleri incelenmis ve maksimum biyo-
yag verimi % 49,4 olarak 500°C piroliz sicakliginda elde edilmistir. Ayn1 zamanda, optimum piroliz sicakliginda
elde edilen biyo-yaglarin pH, yogunluk, su igerigi ve viskozite gibi bazi temel yakit 6zellikleri belirlenmistir. Ayrica,
biyo-yaglarin ve biyokiitle hammaddesinin kimyasal fonksiyonel gruplari ve termal davraniglari, sirasiyla Fourier
doniisiimlii kizilotesi spektroskopisi (FTIR) ve termogravimetrik analiz (TGA) ile karakterize edilmistir. Sonuglar
karagam kabugundan iiretilen biyo-yagin, biyo-yakitlar ve yesil kimyasallar i¢in potansiyel bir alternatif olabilecegini
gostermistir.

Anahtar Kelimeler: Yenilenebilir enerji, biyokiitle, piroliz, kabuk, karagam.

PYROLYSIS CHARACTERISTICS OF BLACK PINE (PINUS NIGRA L.) BARK FOR BIO-OIL
PRODUCTION: EFFECT OF PYROLYSIS TEMPERATURE

Having a wide distribution area of 2,200,000 hectares in Turkey, the bark of the black pine is left as waste in the
forest or used for the need of heating by burning. The aim of this study is by converting low or negative valued
biomass feedstocks into marketable bio-oil as a renewable resource for energy via the pyrolysis technology. The
biomass samples were milled with a diameter less than 0.85 mm and were dried at 103°C for 4 h then stored in a
desiccator before trial. The pyrolysis of black pine (Pinus nigra L.) barks was conducted under different pyrolysis
temperatures (400-600°C) under sweeping gas flow rate of 100 mL min-1 in a fixed-bed reactor with heating rate of
20°C min-1, and the optimum pyrolysis temperature were determined. The yields of pyrolysis products obtained from
different pyrolysis temperatures were examined, and the maximum bio-oil yield of 49.4% was obtained at a final
pyrolysis temperature of 500°C. Moreover, some basic fuel properties of the bio-oil obtained in optimum pyrolysis
temperature such as pH, density, water content and viscosity were also determined. In addition, the bio-oils and raw
materials were characterized by Fourier transform infrared (FTIR) and thermogravimetric analysis (TGA). The
results showed that the bio-oil produced from black pine bark could be a potential substitute for biofuels and green
chemicals.

Key Words: Renewable energy, biomass, pyrolysis, bark, black pine.
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Diinyada ve Tiirkiye’de enerji kaynaklarina olan talep her gegen giin artmaktadir. Dolayisiyla bu sorun
insanoglunu farkli ve alternatif enerji elde edilebilecek kaynak arayislarina yoneltmektedir. Bu nedenle,
atik olarak goriilen pulper artigi ve piring saplart toplanip piroliz islemi uygulanarak yeni iirlinlere
doniistiiriilmesi ile ekonomik gelismeyi saglama agisindan onemli katkilar saglayacaktir. Bu calismada,
piring sap1 ve pulper plastik atiklarinin es-pirolizi sirasinda ugucu iirlinlerin dagilimlar1 ve ayirma 6zellikleri
100 mL min-1 akis hizi, N2 siiriikleyici gaz, 500 oC piroliz sicakligi ve 10 °C dk-1 1sitma hizina sahip sabit
yatakli reaktor kullanilarak incelenmistir. Es-piroliz deneylerinden 6nce, piring sap1 ve pulper plastik atig
0,85 mm’den daha kii¢iik boyutlara getirilerek 6gilitme islemi yapilmistir. Toz haline getirilen numuneler
es-piroliz isleminden 6nce bir desikatdrde bekletildikten sonra 4 saat stire ile 103 oC’de kurutulmustur. Es-
piroliz deneyleri bu numunelerin agirligina oranla %100 pulper artig1, %75 pulper artigi1+%?25 piring sapi,
%50 pulper art1g1+%50 piring sap1, %25 pulper artigi+%75 piring sap1, %100 piring sapt karigimlari
kullanilarak yapilmistir. Farkli es-piroliz kosullarinda elde edilen piroliz irilinlerinin verimleri
incelenmistir. Ayrica; pH, yogunluk, su igerigi ve viskozite gibi biyo-yaglarin bazi temel yakit 6zellikleri
belirlenmistir. Bunlara ek olarak, biyo-yaglarin ve hammaddelerin FTIR ile TGA analizleri yapilmistir.
Sonug olarak, piring sap1 ve pulper plastik atiginin es-pirolizinden elde edilen biyo-yaglarin 6nemli bir sivi
yakit kaynagi olabilecegi tespit edilmistir.

Anahtar Kelimeler: Es-piroliz, pulper plastik atig1, piring sap1, biyokiitle.
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CO-PYROLYSIS BEHAVIOR OF RICE STALK BIOMASS AND PULPER PLASTIC WASTE:
PRODUCTS DISTRIBUTIONS AND CHARACTERIZATION OF BIO-OIL

The demand for energy resources is increasing every passing day in the world and in Turkey. Therefore,
this problem is directed the human to search of different and alternative energy sources. For this reason,
pulper waste, which is seen as waste, and rise stalks will be collected and converted to new products by
applying co-pyrolysis process, which will provide important contributions in terms of ensuring economic
development. In this paper, the distributions and releasing properties of the volatile products during co-
pyrolysis of rice stalk and pulper plastic waste has been studied using fixed-bed reactor with heating rate
of 10°C min-1 at pyrolysis temperature of 500°C under the sweeping gas of N2 with a flow rate of 100 mL
min-1. Before the co-pyrolysis experiments, the rice stalk and the pulper plastic waste were milled with a
diameter less than 0.85 mm. The milled samples were dried at 103°C for 4 h then stored in a desiccator
before co-pyrolysis process. Co-pyrolysis experiments were performed using mixtures of 100% pulper
waste, 75% pulper waste+25% rice stalk, 50% pulper waste+50% rice stalk, 25% pulper waste+75% rice
stalk and 100% rice stalk relative to the weight of these samples. The yields of pyrolysis products obtained
in different co-pyrolysis conditions were examined. Furthermore, some basic fuel properties of the bio-oils
such as pH, density, water content and viscosity were also determined. In addition, the bio-oils and raw
materials were characterized by Fourier transform infrared (FTIR) and thermogravimetric analysis (TGA).
The results showed that the bio-oil obtained from co-pyrolysis of rice stalk and pulper plastic waste might
be an important liquid fuel source.

Key Words: Co-pyrolysis, pulper plastic waste, rice stalk, biomass.
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Diinyada enerji politikalarina gore, yenilenebilir (alternatif) enerji kaynaklarinin kullanimi gelismis
iilkelerin siirdiirtilebilir kalkinmasi agisindan énemli bir doniim noktasi olmustur. Diinya ¢apinda yapilan
caligmalar da yenilenebilir enerji kaynaklarinin enerji ihtiyacini karsilanabilecegi ongdriilmiistiir. Diinya
da enerji ihtiyaglarinin biiyiik bir kismi fosil yakitli kaynaklardan saglanmaktadir. Ciinkii binalarda ve
sanayilerde kullanilan fosil yakitli enerji kaynaklari tiiketim agisindan tigiincii sirada olup enerji talebinin
artis1 ile birlikte fosil yakitlarin kullanimini da azaltmaktadir. Bu yiizden fosil yakitli kaynaklardan saglanan
enerji talebindeki diisiis yerini yenilenebilir veya alternatif enerji kaynaklarina yonelmeyi zorunlu hale
getirmistir. Bu ¢aligmada yenilenebilir enerji kaynaklar1 kullanilarak tasarimi yapilan ¢evreci binanin enerji
analizi yapilmistir. Cevreci binanin analizinde gerekli olan elektrik enerjisi igin fotovoltaik giines panelleri
ve rilizgar tiirbini kullanilmistir. Cevreci bina tasarimi ile enerji tasarrufunun ve yenilenebilir enerji
kaynaklarmin kullaniminin 6n planda tutuldugu bu tasarim ile enerji ve 1sitma maliyetlerini hemen hemen
yart yartya diislirdiigiinii ortaya ¢ikarmistir.

Anahtar Kelimeler: Cevreci Bina, Yenilenebilir Enerji Kaynaklari, Giines, Riizgar

ENERGY ANALYSIS OF ENVIRONMENTAL BUILDING DESIGNED USING RENEWABLE
ENERGY SOURCES

According to energy policies in the world, the use of renewable (alternative) energy sources has been
the important turning point in the sustainable development of countries. Worldwide work has also been
undertaken to meet the energy needs of renewable energy sources. All over the world, a large proportion of
the energy need has been provided by fossil fuel sources. Since fossil-fueled energy sources that are used
in the buildings and industries are considered as the third choice for consumption, the consumption of fossil
fuels decreases with the increase in energy demand. This preference has increased the necessasity of
renewable or alternative energy sources. In this study, the environmental smart buildings which are
designed for using renewable energy sources will be analyzed. In the analysis, photovoltaic solar panels
and wind turbine for electrical energy will be used as parameters for evaluating the environmental buildings.
It is concluded that the environmental building design which uses renewable energy sources and energy
savings may decrease heating costs almost half of the expected amount.

Key Words: Environmental Building, Renewable Energy Sources, Solar, Wind
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Modern toplumlarda tiiketiciler kendilerini tanimlamak ve sosyal statiilerini vurgulamak igin statii
tiikketiminde bulunma egilimindedirler. Ozellikle gelismekte olan pazarlarda tiiketiciler genellikle {iriinleri
ve markalar1 sosyal statiilerinin bir gostergesi olarak kullanabilirler. Tiiketicilerin sosyal statiilerini
etkileyen birden ¢ok degisken bulunmaktadir. Tiiketicilerin benzersizlik ihtiyacida statli tiiketimi
tizerindeki ana motivasyon faktorlerinden birisidir. Bu ¢alismanin amaci statii tiiketimi ile benzersizlik
ihtiyaci arasindaki iligkinin arastirilmasidir. Arastirmada gelismekte olan pazarlardan biri olan Tiirkiye’de
tilketicilerin benzersizlik ihtiyacinin statii tiiketimi iizerindeki etkisi arastirilmistir. Arastirma nicel
arastirma metodolojisini icermektedir. Tiirkiye 6rnekleminden elde edilen 334 veri ile kavramsal model ve
Onerilen arastirma hipotezleri test edilmistir. Verilerin analizinde PLS-SEM kullanilmistir. Analiz
sonuclarina gore; benzersizlik ihtiyacinin tiim alt boyutlar1 yaratici se¢imler, popiiler olmayan se¢imler ve
benzerlikten kaginma statii tiikketimi lizerinde pozitif ve anlamli bir etkiye sahiptir.

Anahtar Kelimeler: Statii Tiiketimi, Benzersizlik Ihtiyaci, Yaratic1 Secimler, Popiiler Olmayan Segimler,
Benzerlikten Kaginma

A RESEARCH ON RELATIONSHIP BETWEEN NEED FOR UNIQUENESS AND STATUS
CONSUMPTION: EVIDENCE FROM TURKEY

Consumers tend to show their consumption to emphasize their social status and identify themselves in
modern society. Especially in emerging markets they can use products and brands mostly as an indication
of their social statutes. There are a plenty of variables that affect consumers’ social statutes. Consumers’
need for uniqueness as a major motivation factor of status consumption. The aim of this study is to
investigate the relationship between need for uniqueness and status consumption. In this study we attempt
to explore effect of consumers’ need for uniqueness on status consumption at a Turkey sample as an
emerging market. Our study involves a quantitative research methodology. 334 consumer surveys from
Turkey were collected to test conceptual model and the hypotheses was examined by the research questions
by using PLS-SEM. According to the analysis results; all sub-dimensions of need for uniqueness, creative
choice, avoidance of similarity, unpopular choice, have positive and significant effects on status
consumption.

Key Words: Status Consumption, Need for Uniqueness, Creative Choice, Unpopular Choice, Avoidance
of Similarity.
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Bu proje kapsaminda gelistirilen biyoteknoloji temelli aydinlatma armatiirleri (Clean Light) ile hem
enerji tasarrufu elde etmek hem de zararli mikroorganizmalarin insan sagligina olumsuz etkilerini ortadan
kaldirmak hedeflenmistir. Gelistirilen inovatif Clean Light LED teknolojisinin fotometrik ve ortam
elektromanyetik radyasyon Olgiimleri, aydinlatma standartlarina uygunlugunu ve esdeger floresan
armatiirlerin elektromanyetik radyasyon etkisinden daha diisiik oldugunu gostermistir. Toplu yasam
alanlarindaki zararli mikroorganizma ajanlari lizerine yapilan testler, bu tiir mikroorganizmalarin iireme ve
yaytlmalarin1 azalttigin1 gostermistir. Clean Light teknolojisi, insanlarin ig ortamlar1 ve toplu yasama
alanlarinda aydinlatmaya bagli 6nemli enerji tasarrufu saglamaya, ayni zamanda, tiim canlilarin ortak
yasama alanlarinin temiz ve saglikli olmasina 6nemli katki saglamaya aday olup, yiiksek ekonomik degere
sahiptir. Anahtar Kelimeler: LED Aydinlatma, Temiz Isik, Enerji Verimliligi, Biyoteknoloji
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BIOTECHNOLOGY BASED INNOVATIVE LIGHTING SYSTEMS

Through this biotechnology based lighting luminaires (Cean Light) which have been developed within
the scope of this project, it has been aimed both to save the energy and to remove the negative affects of
the harmful micro-organisms on human health. The photometric and the medium electromagnetic radiation
measurements of the developed Innovative Cean Light LED technology have stated the conformance to
lighting standards and stated that the equivalent fluorescent luminaires are lower than the affects of the
electromagnetic radiation. Tests on harmful microorganism agents in community habitats have shown that
such microorganisms reduce their reproduction and spreading. Clean Light technology is prospective for
enabling important energy saving in lighting the business environment and communal life areas of humans
and, for contributing to all living creatures' living areas to be clean and healthy as well, and it has high
economical value. Key Words: LED Illumination, Cean Light, Energy Efficiency, Biotechnology

Key Words: LED Illumination, Cean Light, Energy Efficiency, Biotechnology

82
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Bu c¢alismada enerji tiikketimi ile reel hasila arasindaki iliski 1992-2003 yillar1 arasindaki donemde
BRICS-T (Brezilya, Rusya, Cin, Hindistan, Tiirkiye) iilke grubu i¢in analiz edilmistir. Calismada Pedroni
Koentegrasyon testi ile ikincil nesil panel testlerinden Westerlund ve Edgerton (2008) panel koentegrasyon
yontemi ve FMOLS testinden yararlanilmistir. Pedroni test sonuglarina gore enerji tiiketiminden hasilaya
tek yonlii, Westerlund ve Edgerton panel koentegrasyon sonuglarina gore ise ¢ift yonlii bir nedensellik
iligkisi tespit edilmistir.

Anahtar Kelimeler: Reel Hasila, Enerji Tiiketimi, BRICS-T, Panel Koentegrasyon

ENERGY CONSUMPTION AND ECONOMIC GROWTH RELATIONSHIP IN BRICS-T
COUNTRIES

The relationship between energy consumption and real output in periods of 1992-2003 for BRICS-T
(Brazil, Russia, China, India, South Africa and Turkey) was analyzed in this study. This study used Pedroni
cointegration test, the second generation panel cointegration test such Westerlund and Edgerton (2008) test
and FMOLS test as well. According to the results obtained, it was seen that there was a bi-directional
causality relationship between energy consumption and growth.

Key Words: Real output, energy consumption, BRICS-T, panel cointegration
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BINALARDA ENERJi VERIMLILiGi KONUSUNDA DOGAL, AKTIiF iKLIMLENDIRME VE
YALITIM MALZEMESi OLARAK KOYUN YUNU

Dog. Dr. Esad Sami Polat
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Ulkemizin 2023 yil1 hedefleri arasinda bulunan ve Enerji Performans: Yonetmeligine gére 4 milyar
liraya ulasan toplam enerji tasarruf potansiyelinin %30 unun binalardan yalitimla enerji tasarrufu yapilarak
saglanabilecegi belirtilmektedir. Bu amagla yeni yapilacak olan binalarin yalitimli olmasi, eski binalarin
ise yalitiminin saglanmasi hedeflenmektedir. Ulkemizde yalitim malzemelerine duyulan ihtiyag ve talebi,
piyasada mevcut olan yalittim malzemelerinin haricinde, daha dogal ve ¢evreci, daha iistiin nitelikli ve daha
milli kaynaklardan karsilama imkan1 vardir. Nano-teknolojik, dogal akilli bir lif olan koyun yiinii tasidigi
iistiin ozellikleriyle, diinyanin en kaliteli yalitim ve iklimlendirme malzemesidir. Koyun yiinii bulundugu
ortamdan kis mevsiminde daha sicak yazin ise daha serindir. Koyunyiiniiyle yalitilmis bir konutta hicbir
1sitma ya da sogutma sistemi kullanilmaksizin, hava sicakligr yazin 7°C serin, kisin ise 10°C daha sicak
olmaktadir. Yiin atese direngli ve yangindan koruyan, bulundugu ortamdaki nemi ve 1s1y1, ayrica ses
dalgalarini regiile eden bir dogal malzemedir. Cevre ve insan sagligina hi¢bir olumsuz etkisi yoktur. Yiin
ve lirlinleri iiretilirken sarfedilen enerji ve kimyasal maddelerin miktar1 az ve tehlikesizdir. Yiin ve iirlinleri,
ayn1 kategorideki benzer amacl diger malzemelerle karsilastirildiginda, aktif yalittim ve iklimlendirme
ozelligi, cevre kirliligi olusturmama, kaynak israfini 6nleme ve insan sagligina yonelik tehdit ve riskler
cikarmama gibi 6nemli avantajlara sahiptir. Koyun yliniiniin insan sagligma ve cevreye zararli hi¢bir
ozelligi bulunmamakta, aksine yasanabilir ortamlarda refah ve konforu, saglik ve hijyeni artirict olumlu
etkileri vardir. Yiin, dogal olarak, koyunlar tarafindan siirekli iiretilmektedir. Ulkemizde her y1l yaklasik 30
milyon koyundan 60.000 ton yapagi elde edilmektedir. Ancak yeterince degerlendirilememektedir. Saglikli
bir yagam i¢in, koyunyiiniiniin hayatimiza kattig1 konfora her zaman ihtiyag¢ vardir. Yapagidan elde edilen
yiin tekstil ve yalitim alanlarinda, kullanilarak, her ton yapagidan yaklagik 270 m3 yalitim malzemesi elde
etme imkani1 vardir. Yiiniin degerlendirilmesi ile saglikli ve dogal bir iiriinlin yasantimiza katilmasinin yan
sira her ton yapagidan yaklasik 30.000 liranin ekonomimize kazandirilmasi gerceklesecektir.

Anahtar Kelimeler: enerji verimliligi, bina yalitimi, koyun yiinii, dogal lif
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SHEEP WOOL AS A NATURAL INSULATION AND ACTIVE AIR CONDITIONING
MATERIAL FOR THE BUILDINGS' ENERGY SAVING.

According to the Energy Performance Regulation of Turkey’s year 2023 targets, energy saving
potential is to reach 4 billion liras, and 30% can be achieved by insulation of the buildings. For this purpose,
it is aimed that the new buildings to be insulated and the insulation of the old buildings is to be provided.
Sheep wool, a nano-technological,smart fibre is natural and environmentalist, a national source, with the
best quality amongst theinsulation materials. A sheep wool insulated house is 7°C cooler in summer, and
10°C warmer in winter, without any heating or cooling system. Wool is resistant to flame and protects from
fire, also supports aquistic insulation and balances humidity. There is no negative effect on environment
and human health. The amount of energy and chemicals consumed while producing wool and its products
is low and non hazardous. Wool and its products have significant advantages when compared to other
similar materials in the same category, such as active, insulation and conditioning, without environmental
pollution, resource waste prevention and human health risks. There are no characteristics of sheepwool that
are harmful to human health and the environment, but on the contrary there are positive effects on welfare
and comfort, health and hygiene in habitable environments. The wool is naturally produced continuously
by sheep. In our country, 60.000 tons of fleece are obtained from approximately 30 million sheep per year.
However, it is not adequately assessed. For a healthy life, there is always a need for comfort that adds to
the life by the natural products. It is possible to obtain 270 m2 of insulation material from every ton of
wool. With the evaluation of sheep wool, a healthy and natural product will be added to our life and
economy as well as 30.000 liras from every ton of the material.

Key Words: energy efficiency, building insulation, sheep wool, natural fiber
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AVRUPA VE AVRASYA ULKELERININ ENERJi ETKINLIKLERININ VERi ZARFLAMA
ANALIZi YONTEMI iLE DEGERLENDIRILMESI

) Ogr. Gor. Hatice Dogan
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hatice.dogan@giresun.edu.tr

Sanayilesmenin ve niifusun artmasi, teknolojinin gelismesi, sosyal ve ekonomik gelismelerin
yasanmasi gibi faktorler sebebiyle diinya genelinde enerjiye olan ihtiya¢ her gegen giin artmaktadir.
Ulkelerin artan enerji taleplerini karsilayabilmek i¢in mevcut kaynaklarim etkin kullanmalar1 ve yeni arz
kaynaklar1 olusturmalar1 gerekmektedir. Bu ¢aligmanin amact Avrupa ve Avrasya’da bulunan 30 tilkenin
enerji etkinliklerini ¢iktiya yonelik Veri Zarflama Analizi (VZA) yontemi kullanarak incelemektir. Analizin
¢oziimii Frontier Analyst paket programi yardimi ile hesaplanmistir. Analizde iilkelere ait dort girdi (komiir
tiiketimi, petrol tiikketimi, dogal gaz tiikketimi ve CO2 yayilimi1) ve bir ¢ikt1 ( GSYH) degiskeni kullanilmustir.
Ulkelerin 2016 yilina ait verileri BP statistical Review of World Energy June 2017 raporundan ve Diinya
Bankasi’nin web sitesinden derlenmistir. Yapilan analiz sonucunda 3 iilkenin (Azerbaycan, Isve¢ ve
Isvigre) etkin oldugu diger 27 iilkenin ise (Almanya, Avusturya, Beyaz Rusya, Belcika, Birlesik Krallik,
Bulgaristan, Cek Cumbhuriyeti, Danimarka, Finlandiya, Fransa, Hollanda, Irlanda, 1spanya, 1talya,
Kazakistan, Litvanya Macaristan, Norveg, Ozbekistan, Polonya, Portekiz, Romanya, Rusya Federasyonu,
Slovakya, Tirkiye, Ukrayna ve Yunanistan) etkin olmadigi goriilmiistiir. Etkin olmayan iilkelerin
tamaminda GSYH’nin belirli bir oranda arttirilmasi, CO2 yayiliminin ve komiir tiiketiminin ise belirli bir
oranda azaltilmas1 gerektigi tespit edilmistir. Dogal gaz tiiketiminin 25 {ilkede azaltilmasi gerektigi, 2
iilkede ise dogal gaz tiiketimi ile ilgili herhangi bir iyilestirme yapmaya gerek olmadigi goriilmiistiir. Son
olarak petrol tiiketiminde ise 26 iilkede herhangi bir iyilestirme yapmaya gerek olmadigi, 1 {ilkede ise petrol
tiiketiminin azaltilmasi gerektigi belirlenmistir.

Anahtar Kelimeler: Enerji, Enerji Etkinligi, Veri Zarflama Analizi
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THE EVALUATION OF ENERGY EFFICIENCY OF EUROPEAN AND EURASIA
COUNTRIES WITH DATA ENVELOPMENT ANALYSIS METHOD

The need for energy around the world is increasing day by day due to such factors as the increase of
the industrialization and population, the development of technology, the social and economic
developments. Countries need to use their existing resources effectively and create new sources of supply
in order to meet the rising energy demands. The aim of this study is to examine the energy activities of the
30 countries in Europe and Eurasia using output DEA method. The solution of the analysis was calculated
with the help of the Frontier Analyst package program. In the analysis, four inputs (coal consumption, oil
consumption, natural gas consumption and CO2 emissions) and an output (GDP) variables were used.
Countries' data for 2016 were compiled from the BP statistical Review of World Energy June 2017 report
and the World Bank's website. As a result of the analysis, it was seen that the 3 countries (Azerbaijan,
Sweden and Switzerland) were active, 27 countries (Germany, Austria, Belarus, Belgium, United Kingdom,
Bulgaria, Czech Republic, Denmark, Finland, France, Netherlands, Ireland, Spain, Italy, Kazakhstan,
Lithuania, Hungary, Norway, Uzbekistan, Poland, Portugal, Romania, Russian Federation, Slovakia,
Turkey, Ukraine and Greece) were inactive. It has been found that in all of the inactive countries, GDP is
to be increased at a certain rate, CO2 emissions and coal consumption have to be reduced at a certain rate.
It has been seen that natural gas consumption should be reduced in 25 countries and that there is no need to
make any improvements in natural gas consumption in 2 countries. Finally, it has been determined that
there is no need to make any improvements in 26 countries for petroleum consumption and that petroleum
consumption should be reduced in one country.

Key Words: Energy, Energy Efficiency, Data Envelopment Analysis
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Enerji talebinin verimli ve temiz sistemler ile siirekli olarak karsilanmas: siirdiiriilebilir bir ekonomik
ve sosyal gelisim i¢in hayati bir dneme sahiptir. Tiirkiye nin enerji ve enerji kaynaklari talebi son yillarda
hizl1 bir sekilde artis gdstermistir. Ener;ji liretimi biiyiik oranda ithal kaynaklar ile gergeklestirilmekte ve
iretimi ihmal edilebilecek diizeyde olan dogalgaza olan bagimlilik {ilke ekonomisi iizerinde baski
yaratmaktadir. Tirkiye, enerji arz giivenligini gelistirebilmek i¢in enerji ¢esitlendirmesini temel enerji
politikasi olarak belirlemistir ve bu kapsamda niikleer enerjiyi enerji yapisina dahil edip yenilenebilir
enerjinin paymni artirmayt planlamaktadir. Elektrik enerjisi Uliretimi ve tiiketiminin genel yapist
incelendiginde kurulu gii¢ asisindan hidrolik ve dogalgaz kaynakli enerji iiretimi 6ne ¢ikarken sanayi
sektorii enerji tilkketiminin yaklasik olarak yarisindan sorumludur. Dogalgaz ithalatinda Rusya ilk sirada yer
almaktadir ancak son donemde pay1 6nemli 6l¢iide azalmistir. Petrol piyasast degerlendirildiginde ithalatta
iilke bazinda Iran ve Irak onemli bir paya sahipken iiriin bazinda ham petrol ve motorin alimi ilk iki
siradadir. Yenilenebilir enerji alaninda kurulu gii¢ kapasitesi belirgin bir sekilde arttirilmistir. Yakin bir
gecmise kadar yalnizca hidrolik kaynaklardan faydalanilirken riizgar ve giines enerjisi, yapilan yatirimlar
ile birlikte enerji yapisi igerisinde yerlerini almiglardir. Niikleer enerji alaninda Mersin ve Sinop’ta sirasiyla
Rusya ve Japonya ile yapilan anlasmalar kapsaminda iki niikleer gii¢ santrali kurulmasi amag¢lanmaktadir.
Ik reaktdriin 2023 yilinda isletmeye alinmasi planlanmaktadir ve bu iki tesisin tam kapasiteyle devreye
girmesi ile artan enerji talebine cevap verilmesi ve arz glivenliginin gelistirilmesi konularina énemli bir
katki saglanmis olacaktir.

Anahtar Kelimeler: Elektrik enerjisi, Dogalgaz, Petrol, Yenilenebilir enerji, Niikleer enerji
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TURKEY’S ENERGY STRUCTURE

Meeting the energy demand in a continuous manner with efficient and clean energy systems is crucial
for a sustainable economic and social development. Turkey’s demand for energy and its resources has
increased rapidly in recent years. Energy production is carried out with imported resources to a large extent,
and the dependence on natural gas for which the production is negligible creates pressure on country’s
economy. To improve its energy supply security Turkey has designated energy diversification as the basic
energy policy, and in this context, Turkey is planning to incorporate nuclear energy into its energy structure
and to increase the share of renewable energy. When the production and consumption values of electrical
energy are examined it is seen that hydraulic and natural gas based installed power becomes prominent,
and the industrial sector is responsible for nearly half of the energy consumption. Russia is placed on the
top for the import of natural gas but its share has decreased considerably. Looking at the oil market shows
that Iran and Irag have a substantial share in supply, and the import of crude oil and diesel takes the first
and second places, respectively. Renewable energy based installed power capacity has increased
significantly. While only hydraulic energy is being used until recently, with the investments made, wind
and solar energy have taken their places in Turkey’s energy structure. In the field of nuclear energy, it is
aimed to build two nuclear power plants in Mersin and Sinop within the scope of agreements made with
Russia and Japan, respectively. The first reactor is planned to be commissioned in 2023, and as these two
facilities become fully operational a significant contribution will be made for meeting the energy demand
and improving the energy supply security.

Key Words: Electrical energy, Natural gas, Oil, Renewable energy, Nuclear Energy
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TURKIYE’DE NUKLEER ENERJIYE YONELIK FINANSAL ODEME iSTEKLERININ
BELIiRLENMESI

Dr. Ogretim Uyesi Musa Giin
Recep Tayyip Erdogan Universitesi, iktisadi ve Idari Bilimler Fakiiltesi, Isletme
musa.gun@erdogan.edu.tr

Ulkemiz enerji politikalar1 icerisine niikleer enerjinin alinmasi gerekliligi konusu siyasetciler ve bilim
adamlar1 tarafindan tartisilmaktadir. Ulkemizde kurulacak olan niikleer santrallere iliskin toplumsal alginin
oOlgiilmesi ve tiiketicilerin mevcut kaynaklar yerine niikleer enerji kaynakli enerji kullanmalar1 durumunda
o0demeye istekli olduklar1 parasal tutarin belirlenmesi ¢alismanin amacini olusturmaktadir. 54 ilde 1324
adet anket ile yapilan caligmalar neticesinde bu amaglara yonelik durum tespiti yapilip politika yapicilara
projeksiyon sunulmaktadir. Niikleer enerjiye kars1 tutumlarin incelendigi calisma sonuglarina gore niikleer
enerjiye yonelik pozitif tutum sergileyenlerin orani toplam %47,6°dir. Konuya iligskin kararsiz kalanlarin
oran1 %20 iken negatif tutum igerisinde olan katilimeilarin toplam agirligi ise %27 diizeyindedir. Niikleer
enerjiden vazgegme karsiliginda bireylerin 6deme istekleri ise su sekildedir: Niikleer enerji kullanilmamasi
durumunda katilimcilarin %64,8°1 enerji harcamalarina iliskin faturalarinda herhangi bir degisiklik
olmasini istememektedirler. Niikleer enerji kullanilmamasi durumunda katilimcilar ¢cok da fazla bir
fedakarlik yapmak niyetinde degillerdir ve finansal olarak ancak fatura bedelinin %11,6’s1 kadar ekstra
O0deme istegi gostermektedirler.

Anahtar Kelimeler: Enerji, Niikleer Enerji, Odeme Istegi, Tiirkiye

DETERMINATION OF FINANCIAL WILLING TO PAY FOR NUCLEAR POWER IN
TURKEY

The necessity of using nuclear energy in Turkey is being discussed by the policy-makers and scientists
in the context of national energy politics. Measuring the social perception towards the nuclear power plants
to be established in the country and determining the amount of money people are willing to pay in case of
using nuclear energy instead of existing resources constitute the objectives of the study. As a result of the
studies conducted with 1324 questionnaires in 54 cities, the situation is determined for these purposes and
a projection is made for the policymakers. According to the results of studies on attitudes towards nuclear
energy, 47.6% of the respondents have a positive attitude towards nuclear energy. The percentage of
indecisive (neutral) about the subject is 20% while the total weight of participants who have negative
attitudes is 27%. In case of giving up nuclear energy, the willingness of individuals to pay is as follows:
64.8% of participants do not want any changes in their bills for energy expenditure in the case of non-use
of nuclear energy. Participants are not willing to sacrifice too much if nuclear energy is not used and they
financially are willing to pay only an extra 11.6% of their existing invoice amount.

Key Words: Energy, Nuclear Energy, Willing to Pay, Turkey
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Giinesten diinyamiza gelen 1sinlarin, elektrik akimina ve oradan da elektrik enerjisine doniistliriilmesi
olayl, 19 yy’in ilk yarisina dayanmaktadir. O yillarda elektrik {iretimi, su i¢ine daldirilmis metal plakalar
yoluyla gerceklestirilmekteydi ve bunlar oldukga biiyiik giines hiicreleriydi. Fakat glinlimiizdeki gelinen
noktaya baktigimizda mikro ve hatta nano boyutlarda giines hiicrelerinin iiretilebildigini gérmekteyiz. Bu
gelismenin temelinde yariiletken aygit teknolojilerindeki gelismeler bulunmaktadir. Bu teknolojinin de
temeli Silisyum elementine dayanmaktadir ve halen giines enerjisi sektoriiniin lideri Silisyum’dur. Modern
anlamda ilk Si giines hiicresi 1954 yilinda Bell laboratuvarinda yapilmistir. Ondan sonra en yiiksek verimler
70’11 yillarda elde edilmeye baslandi. 1977 yilinda iiretilen ve pazara sokulan Si giines hiicresi ortalama
%14 verim tiretmekteydi. Su anda ise %20°den fazla verim elde edilebilmektedir. Silisyum tizerine degisik
katmanlarin ilavesiyle su an silisyum giines hiicrelerinde max. %44 verim elde edilebilmekte ve
iiretilmektedir (Fraunhofer, 2015). Silisyum kristal giines hiicrelerini 1. Nesil hiicreler olarak kabul edersek
2. Nesil gilines hiicreleri olarak ince film teknolojileriyle iiretilen aygitlar karsimiza ¢ikmaktadir. Bu
siniftaki baslica elementler olarak, Kadmiyum Telliir (CdTe) , BakirindiyumGalyumDiselenid (CIGS),
Bakir Cinko Kalay Siilfiir (CZTS) ve bazi amorf Si hiicreleri sayabiliriz. 3. nesil gilines hiicreleri olarak da
giiniimiizde halen AR-GE asamasinda olan ve piyasada heniiz pazar payr olmayan giines pillerini
sayabiliriz. 1. ve 2. nesil hiicreler, inorganik tabanli ve daha ¢ok dogadaki mineraller kullanilarak iiretilen
hiicreler iken, 3. Nesil hiicreler ise organik (daha ¢ok laboratuar sartlarinda Carbon ve Hidrojenden tiretilen)
aygitlardir. Bu 3. nesil, iiretim asamalar1 basit, malzeme sentezi kolay ve ucuz oldugu i¢in akademik
caligmalar agisinda gelecegin sektoriidiir. Ancak kararsiz yapilari, halen diisiik verimleri yiiziinden
pazardaki yerini alamamigtir. Tim giines sektorii pazarimi Kristal Silikon (Si)Giines hiicrleri (1. nesil) ve
ince film giines hiicreleri (2. nesil) elinde tutmaktadir. 3. nesil giines hiicrelerinin pazardaki yeri almas1 da
kacinilmazdir ve su an hem iilkemizde hem tiim diinyada bu alandaki arastirma faaliyetleri devam
etmektedir.

Anahtar Kelimeler: Giines Hiicreleri, Gilines Hiicreleri Pazari, Enerji
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THE HISTORY OF SOLAR CELL MARKET

The transformation of sunlight into electricity and from there to electrical energy is based on the first
half of the 19th century. In those years, electricity production was carried out by means of metal plates
immersed in water, which were quite large solar cells. However today, we can see that solar cells can be
produced in micro and even nano dimensions. This technology is based on silicon (Si) element and it is still
the leader of the solar energy industry. In the modern sense, the first Si solar cell was made in 1954 at the
Bell laboratory. The Si solar cell which was produced in 1977 had an average yield of 14%. At present,
more than 20% efficiency can be achieved. With the addition of different layers on the silicon, silicon solar
cells now have max. 44% of power conversion efficiency (PCE) (Fraunhofer, 2015). If we accept silicon
crystal solar cells as the 1st generation, devices produced by thin film technologies can be classified as
second generation solar cells. The main elements in this class are cadmium telluride (CdTe), copper indium
gallium-diselenide (CIGS), copper-zinc-tin-sulphide (CZTS) and some amorphous Si cells. We can count
the 3rd generation solar cells, as the organic solar cells. While the 1st and 2nd generation cells are inorganic
based and mostly produced by using minerals in nature, 3rd generation cells are commonly organic devices.
This 3rd generation, since the production is simple and cheap, is the field of future in terms of academic
studies. However, they still have not got their place on the market due to their low yields and the unstable
structures. The entire solar sector is carried by the market of Crystal Silicon (Si) solar cells (1st generation)
and thin film solar cells (2nd generation).
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A shared ledger of electric power generated by participating prosumers is distributed in a peer to peer
network such that electricity consumption is regulated based on a consensus mechanism that allow
controlled quantity of electricity allocation to consumers. Renewable energy is inserted into a distributed
ledger of electric tokens called WattCoin, these immutable tokens are copied among closed group of
participants resulting to the attachment of a synchronized copy of new tokens on existing tokens. A novel
consensus algorithm ensuring energy tokens are issued only to nodes in need of them is implemented in the
paper. With the aim of achieving a decentralized energy trading network that ensures energy conservation,
a distributed network of energy tokens has been developed based on the blockchain technology. The
WattCoin currency for electric token distribution system is explained and its operations studied to ensure
its advantage over the current traditional renewable energy trading systems.
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Giiniimiizde artan insan niifusu ile dogru orantili olarak, enerji talebi de biiyiik bir artig egilimdedir.
Artan enerji talebine cevap verebilmek iilkelerin kisa, orta ve uzun vadeli tiim planlarinda varligini
hissettirmektedir. Bu talebe karsilik vermek i¢in birgok farkli alanda faaliyet gosteren enerji iiretim tesisleri
mevcuttur. Enerji liretim tesislerinin ilk yatirim maliyetlerinin ve isletme maliyetlerinin yiliksek olmast,
gerekli optimum kapasitede ¢alisacak yapilarin ingas1 zorunlu kilmaktadir. Kapasite belirleme ¢aligmalari
ise Onceki talep degerleri dogrultusunda sekillenmektedir. Bu ¢alismada Tiirkiye’de 1975-2016 yillari
arasinda tiiketilen elektrik miktarlari kullanilarak tahmin modelleri olusturulmustur. Modellemeler, makine
ogrenmesi yontemlerinden K-En Yakin Komsuluk(KNN) ve Destek Vektor Makinalari(SVM) kullanilarak
gergeklestirilmistir. Kisa, orta ve uzun vadede elektrik tiiketimleri tahmin edilmistir. Zaman serisi
degerlerinin belirli bir kismi1 ile egitilen modeller, daha sonra istatistiksel olarak test edilmigtir. Tiim
modeller basarili sonuglar vermistir. Destek Vektor Makinalari ile olusturulan tahmin modellerinin, K-En
Yakin Komsuluk algoritmasi ile olusturulan modellerden daha isabetli tahminler yaptig1 gozlemlenmistir.
Enerji talebinin belirlenmesinde modern matematik modellerin kullanimi tanitilmis ve karar verme
asamasinda yararlanilacak uygun yontemler olduguna karar verilmistir.

Anahtar Kelimeler: K-En Yakin Komsuluk, Destek Vektor Makinalari, Tahmin

PREDICTION OF THE ELECTRICITY CONSUMPTION OF TURKEY BY USING MACHINE
LEARNING METHODS

Today, with the increase of human population, there is a considerable upward trend in energy demand.
The short, medium and long term plans of countries are affected by the countries response abilities in order
to meet energy demand. To supply this increasing demand, countries establish power plants in different
regions and with various materials. Because of power plants’ high financial consuming from the
establishment process to operation, they have to be worked at the optimum capacity. The capacity
determination efforts are shaped by the previous level of demand in energy consumption. In this study,
prediction models were created in order to determine the electricity consumption in Turkey from 1975 to
2016. During modelling process, K-Nearest Neighbour (KNN) and Support Vector Machines (SVM) in
machine learning methods were used to estimate short, medium and long term electricity consumption.
These models were processed by some of the time series values. Afterwards, the obtained values were
evaluated statistically. As a result of these processes, all models provided successful outputs. It has been
observed that the prediction models generated by the Support Vector Machines make more accurate
estimates than the models generated by the K-Nearest Neighbour algorithm. To the determination of energy
demand, the usage of modern mathematical models has been introduced and it has been decided that these
methods are more useful in decision making.
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Tiirkiye’nin enerji talebi niifus artis1 ve sanayilesmenin etkisiyle son yillarda hizli bir bigimde yiikselmistir ve
onlimiizdeki yirmi y1llik donemde talebin en iyi ihtimalle iki katina ¢ikacagi dngoriilmektedir. Enerji {iretimi biiytik
oranda ithal kaynaklar ile karsilanmakta ve tedarikgi iilkeler ile donemsel olarak yasanan krizler enerji arz glivenligi
baglaminda problem yaratabilmektedir. Ayrica, fosil kaynaklardaki fiyat dalgalanmalar1 ekonomik baskiya neden
olmaktadir. Uretimin ¢ogunlukla fosil yakit esasli gii tesisleri ile gerceklestiriliyor olmasi sera gazi emisyonlarim
arttirmakta ve 2009 yilindan beri taraf olunan Kyoto protokolii agisindan da olumsuz bir durum olusturmaktadir.
Tiirkiye artan enerji ihtiyacini karsilamak ve enerji arz giivenligini gelistirmek i¢in niikleer enerjiyi enerji yapisina
dahil etmeyi stratejik bir enerji politikasi olarak belirlemis durumdadir. Bu kapsamda 2010 yilinda Rusya ile yapilan
anlagma ile Mersin’de dort reaktorden olusan bir niikleer gii¢ santrali kurulmasi planlanmis ve bdylece uzun bir
zamanin ardindan niikleer enerji ile ilgili somut bir adim atilmistir. Ikinci niikleer gii¢ santrali igin Japonya ile 2013
yilinda yapilan anlagsma ¢ercevesinde Sinop’ta yine dort iiniteden olusan bir tesis insa edilmesi hedeflenmektedir. Bu
iki niikleer santralin toplam giiciiniin Tiirkiye’ nin héalihazirdaki kurulu giicliniin ylizde onundan fazla olacag: dikkate
alimdiginda tiim reaktdrlerin devreye alinmastyla birlikte iilkenin enerji talebinin karsilanmasinda 6énemli bir katki
saglayacaklar1 aciktir. Ayn1 zamanda fosil kaynaklarin paylarinin azalmasiyla enerji arz gilivenligine iliskin
potansiyel problemlerin 6niine gegilecek ve sera gazi emisyonlar1 azalacaktir. Tiirkiye nin niikleer enerjiyle tanismasi
enerji yapisinin gelismesini saglamakla beraber desalinasyon ve hidrojen iiretimi gibi stratejik teknolojilere onciilitk
ederek bir ikincil etkiye neden olacaktir.

Anahtar Kelimeler: Tiirkiye, Niikleer enerji, Enerji arz glivenligi

TURKEY’S NEED FOR NUCLEAR ENERGY AND THE FINAL STATUS

Turkey’s energy demand has increased rapidly in the last years due to population growth and industrialization,
and in the best-case scenario, it will be doubled in the next twenty years. Energy production is largely met by imported
sources, and crises with supplier countries may cause problems in the context of energy supply security. Besides,
fluctuation in the prices of fossil resources causes economic pressure. Carrying out the energy production with fossil
power plants increases greenhouse gas emissions, and hence it creates an unfavorable situation in terms of the Kyoto
protocol for which the county has been a party since 2009. Turkey has designated the incorporation of nuclear energy
into its energy structure as a strategic energy policy to meet the increasing energy demand and to improve the energy
supply security of the country. Within this framework, upon an agreement made with Russia in 2010, a nuclear power
plant consisting of four reactors is planned to be built in Mersin, and therefore a concrete step is taken on nuclear
energy after a long time. For the second nuclear power plant, an agreement was made with Japan in 2013, and a
power plant will be built in Sinop consisting, once again, of four units. Since the capacity of these two plants
corresponds to more than ten percent of Turkey’s current installed capacity, with the commission of all reactors, it is
obvious that the power plants will make a significant contribution to meet the energy demand. Concurrently, with
reduced share of fossil resources, potential problems related to energy supply security will be avoided, and
greenhouse gases emissions will be decreased. Together with the development of the energy structure, the
introduction of nuclear energy to Turkey will also create a spin off effect by leading strategic technologies such as
desalination and hydrogen production.
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TURKIYE VE DUNYADA ENERJi URETIMi VE EKONOMIiK ETKi DEGERLEMESI
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Bagimsiz bir ekonomi i¢in bagimsiz bir enerjiye ihtiya¢ vardir. Ekonomik siirdiiriilebilir biiyiime ve farkl
faaliyet konularinda iiretim igin bagimsiz enerjiye ihtiyag duyulmaktadir. Ulkenin cari agik probleminde ithalat ve
ihracat kalemlerinin dengesi gerekmektedir. Ekonominin her alaninda biiyiiyerek, enerji ithalinden bagimsiz bir
ekonomi nasil yaratiriz? Potansiyel is giiclimiizle istihdami arttirarak, dogal kaynaklarimizdan ve cografi konum
avantajlarindan faydalanarak optimum seviyeye erisebiliriz. Uretim ve tiiketimde ortaya ¢ikan enerji ihtiyaci, enerji
kaynaklarina olan bagimliligin artmasina sebep olmaktadir. Bu durumda bagimsiz ve en ucuz enerji kaynagi olarak
giivenilir ve yliksek teknolojiye sahip niikleer enerjiye gecmek gerekmektedir, gelismis iilkeler bu yontemi kullanmius,
ekonomilerini gelistirmis ve artik disa enerji bagimliliklarindan kurtulmus, daha sonra yenilenebilir enerji
kaynaklarinin aktif kullanimina ge¢misglerdir. Petrole bagimlik yerine elektrikli arag iiretimine ge¢meliyiz, Avrupa
Birligi 2040 yilinda tamamen elektrikli araca gegis yapacaktir. Ayrica ekonomide yabanci sermayeyi ¢ekmek icin ve
cazip hale getirmek i¢in, hukuk sistemi, i mahkemeleri, patent , ekonomik stabilizasyonu saglayict adimlari
hiikiimetler yilizyillar boyu devam ettirebilir sekilde uygulamalidir. Yabanci Sermaye i¢in vergi avantajlari saglanmali
ve yabanci yatirimei risk istahini arttirmaliyiz. Ara mal ithalini diistirmek ve kendi lilkemizde iretmek icin lokasyon
olarak yakin pazar avantajin1 kullanmaliyiz, ara mal imalatinda Cin ile rekabet icin hizli, yiiksek kalitede, zamaninda
az bulunan piyasalara penetre ederek tercih edilir, ara mallar, fason mallar tiretmeliyiz. Yiiksek kalitede markalara
hizmet edecek hedefler belirlemeliyiz. Ar-Ge ve az bulunan ara mal piyasa arastirmalar1 i¢in piyasa tesvik paketleri
saglamaliyiz.

Anahtar Kelimeler: Enerji, Alternatif Enerji Kaynaklari, Enerji ve Makroekonomi, Makro Ekonomi

ENERGY PRODUCTION EVALUATION IN TURKEY AND IN THE WORLD
AND AN EVALUATION ON THE ECONOMIC IMPACT OF ENERGY ON ECONOMY

Independent energy is needed for an independent economy. Independent energy is essential for economic
sustainable growth and production in different activity occupancies. In the current account deficit of the country,
import and export items need to be balanced. How do we create an economy that is independent of energy imports,
growing in all areas of the economy? By increasing employment with our potential workforce, we can reach the
optimum level by taking advantage of our natural resources and geographical location. The energy demand in
production and consumption causes the dependency on energy sources to increase. In this case, as an independent
and cheap high-tech reliable energy source we have to switch to nuclear energy instead of oil and natural gas.
Developed countries have used this method to improve and grow their economies and are now freed from external
energy dependencies and later on activate the use of renewable energy sources. Instead of dependence on oil, we
have to start producing of electric vehicles; the European Union will switch completely electric cars in 2040. In
addition, the Government must apply the steps leading up to the developed legal system, active working special labor
courts, patent system, economic stabilization in order to attract foreign capital to the economy in a way that
governments can continue for centuries. Tax advantages should be provided for foreign capital and we should
increase the risk appetite of foreign investors. We should use close geo location market advantage as a location to
reduce imports of intermediate goods and to produce the goods in our own country. We must produce in a prompt
system with high quality intermediate goods, and freight goods in order to compete with China. We must set targets
that will serve brands at high quality. We must provide market incentive packages for Research & Development.

Key Words: Energy, Alternative Energy Sources, Energy and the Macroeconomy, Macroeconomics
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OPEC iiyesi tilkelerin 2016 y1l1 verilerine gore petrol ihracatindan elde ettikleri toplam gelir 445.684 milyon $,
kanitlanmig petrol rezervleri toplami 1.216.780 milyon wvarildir. Sahip olduklari biiyilk enerji kozuyla
karsilagtinldiginda OPEC iiyesi tilkelerin gerek diinya siyaseti gerekse diinya ekonomisi iizerindeki tesirlerinin
gelismis iilke ekonomilerine gore nispeten daha az oldugu gériilmektedir. Uye iilkeler arasindaki anlasmazliklar,
zayif iligkiler, petrol rezervleri ve gelirlerine ragmen s6z konusu iilkelerin ekonomilerinin gelismis {ilke
ekonomilerinin oldukga gerisinde kalmas1 OPEC {iyesi lilkelerin diinya siyaseti ve ekonomisine yon verememelerinin
baslica nedenleridir. Bu nedenle OPEC iiyesi lilkelerin ekonomik performanslarinin takip edilmesi, performans
arttiric1 politikalarin hayata gecirilmesi OPEC’in etkinligini arttiracaktir. Bu ¢calismayla OPEC {iyesi iilkelerin 2007-
2015 yillart arasindaki makro ekonomik performanslar1 analiz edilmis ve yillar itibariyle seyri degerlendirilmistir.
Bu baglamda, 10 adet makro ekonomik gosterge segilmistir. OPEC {iyesi iilkelerin makro ekonomik
performanslarmin analizi i¢in, ¢ok kriterli karar verme ydntemlerinden biri olan Gri Iligkisel Analiz yontemi
kullanilmigtir. S6z konusu yontem veri setinden eksiklikler bulunmasi ve analize konu olan karar noktalarinin sayica
az olmasi durumunda aragtirmacilara analiz noktasinda avantajlar sunan bir yontemdir. Analize Veneziiella ve
Libya’ya iliskin saglikli verilere ulagilmadigi i¢in sadece 12 iilke analize dahil edilmistir. Elde edilen sonuglar,
Katar’in OPEC iiyesi iilkeler arasinda makro ekonomik performans acisindan one ¢iktigin1 gostermekle birlikte;
ozellikle 2009 yilindan sonra ekonomik performansinda bir diisiis yasanmaya basladigina da isaret etmektedir.

Anahtar Kelimeler: OPEC, Makro Ekonomik Performans, Gri Iliskisel Analiz

THE EVALUATION OF THE MACRO ECONOMIC PERFORMANCES OF THE MEMBERS OF THE
OPEC THROUGH THE METHOD OF GRAY RELATIONAL ANALYSIS

According to the data of the year 2016, the total income from the exportattion of the petroleum of the OPEC
member countries is 445.684 milyon $ and their proven petroleum reserve is 1.216.780 million barrel. It is seen that
the effects of the members of the OPEC upon both the worlds politics and the world economy has been relatively
less important when compared with the economy of the developed countries taking into consideration their power of
the energy embers. The conflicts among the members of the OPEC, the weak relations, the economy of these countries
left behind the developed countries in spite of their petroleum reserves and incomes and their inability to direct the
world politics and economy are the main reasons. For this reason, monitoring the economic performance of OPEC
member countries and improving the performance-enhancing policies will increase the effectiveness of OPEC. In
this study, the macro economic performances of the members of the OPEC between 2007-2015 have been analyzed
and its course based on the years has been evaluated. In this context, 10 macroeconomic indicators have been selected.
For the analysis of the macroeconomic performance of OPEC member countries, GRA method which is one of the
multi criteria decision making methods, has been used.This method provides advantages to the researcher when there
are deficiencies in data set and also there is few numbers of decision point to be analyzed. Because of the lack of data
about Venezuela and Libya they do not included in the analysis so 12 countries includen in the analysis. The results
shows that among the OPEC member countries Qatar becomes prominent but it also shows that its ecomomic
performance has begun to decline especially from 2009.
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Ulkelerin toplumsal olarak kalkinmasi ve ekonomik olarak da biiyiimesinin temelinde enerji énemli
bir girdi ve bu baglamda enerji tiiketimi temel bir unsurdur. MENA (Middle East and North Africa) tilkeleri,
ozellikle diinya petrol kaynaklarmin ortalama olarak %60’ma ve diinya dogal gaz kaynaklarinin ise
%45’ ine sahiptir. 1960’11 y1llardan beri yapisal anlamda sorunlarla kargilasan MENA iilkeleri, 1980 sonrasi
ozelikle diinya tizerinde gergeklesen ekonomik ve toplumsal siirecteki doniisiimle birlikte ekonomik
bliyiime anlaminda ivme kazansa da, son donemlerde yasadiklari siyasi ve toplumsal olaylardan da
ekonomik anlamda etkilenmislerdir. Enerji kaynaklarinin oransal olarak biiyiikliigii g6z oniine alindiginda
diinya ekonomisi i¢inde de 6nemli bir yere sahip olan MENA iilkeleri enerji alt yap1 yatirimlan ile
yasadiklar1 ekonomik ve siyasal krizi doniistiirmeye calismaktadirlar. Bu ¢alismada MENA iilkelerinde
enerji tiiketimi ve ekonomik biiylime arasindaki iliski 1990-2015 yil1 verileri ile analiz edilecektir.
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ENERGY CONSUMPTION AND ECONOMIC GROWTH RELATIONSHIP IN MIDDLE EAST
AND NORTH AFRICAN COUNTRIES

Energy is an important input for the social development and economic growth of countries and in this
context energy consumption is a key element. MENA (Middle East and North Africa) countries especially
have an average of 60% of world oil resources and 45% of world natural gas resources. Since 1960s the
MENA countries, which have faced structural problems, have been influenced economically by the political
and social events they have lived in recent years, especially after 1980, accelerating the economic growth
together with the transformation of the economic and social processes taking place in the world.
Considering the proportional size of energy resources, MENA countries, which have an important place in
the world economy, are trying to transform the economic and political crisis they have experienced with
their energy infrastructure investments. In this study, the relationship between energy consumption and
economic growth in MENA countries will be analyzed by the 1990-2015 data.
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Ham petrol iiretim siirecinde en 6nemli girdi oldugundan, petrol fiyatlarindaki dalgalanmalarin bir¢ok
makroekonomik ve finansal degiskeni etkilemesi beklenmektedir. Net petrol ithalatgis tlilkeler agisindan,
makroekonomik degiskenler petrol fiyatlarindaki artiglardan olumsuz etkilenmektedir. Tiirkiye net petrol
ithalat¢is1 bir iilkedir ve petrol fiyatlarindaki artislar makroekonomik degiskenleri olumsuz ydnde
etkilemektedir. Diger taraftan, petrol fiyatlari ile hisse senedi piyasasi arasindaki iliski politika yapicilar ve
yatirimeilarin ilgisini gekmektedir. Bu ¢calismanin amaci Tiirkiye'de petrol fiyatlari ile hisse senedi piyasasi
arasindaki iliskiyi arastirmaktadir. Iki piyasa arasindaki nedensellik iligkisini belirleyebilmek amaciyla
Breitung ve Candelon (2006) tarafindan gelistirilen frekans alaninda nedensellik testi uygulanmistir.
Ampirik sonuglar petrol fiyatlarindan hisse senedi piyasasina yonelik nedensellik iligkisinin varligina ait
kanitlar sunmaktadir.
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THE CAUSAL RELATION BETWEEN OIL PRICE AND STOCK MARKET IN TURKEY:
EVIDENCE FROM TURKEY

The crude oil is the most important input in the production process and hence it is expected that the
fluctuations in the oil price affected most of the macroeconomic and financial variables. The
macroeconomic variables are negatively affected from oil price increases if the country is net oil importer.
It is well known that Turkey is net oil importer country and increases in the oil price effect negatively
macroeconomic variables. On the other hand, the relation between oil price and stock market has attracted
attention of policy makers and investors. The aim of this paper is to examine the relation between crude oil
price and stock market in Turkey. In order to determine the causal relation between them, we employ the
frequency domain analysis suggested by Breitung and Candelon (2006). The empirical results suggest
evidence in favor of causality relation running from oil price to stock market.

Key Words: QOil Price, Stock Market, Causality
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BEHNKEN YONTEMI iLE OPTiMiZASYONU, KAPSAMLI BiR DEGERLENDiRME
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Gliniimiizde elektrokoagiilasyon, elektro-oksidasyon ve elektro-flotasyon gibi elektrokimyasal atik su
aritma yontemleri siklikla bilimsel ¢alismalara konu olmaktadir. Ancak, s6zkonusu teknikler, ekonomik
nedenlerden dolayi, gercek atik sularin aritiminda yaygin olarak kullanilmamaktadirlar. Bu yontemlerin
gercek atik sularda uygulanabilir olmasi sadece yiiksek giderim verimliligi ve diisiik maliyetle (isletme ve
kurulum) miimkiindiir. Aritma verimliliginin arttirilmasi, ¢cevre koruma teknolojisi ve miithendisliginin bir
konusudur. Ote yandan, ekonomistlerin ve miihendislerin ortak alani olan operasyonel maliyetler, Box-
Behnken design (BBD) gibi deneysel tasarim yontemleri ile optimize edilebilir. Bu ¢aligmada,
elektrokimyasal atiksu aritma yontemlerinde isletme maliyetinin optimizasyonu i¢in BBD'nin temelleri,
avantajlar1 ve smirlamalar literatiirdeki ¢aligmalara gore degerlendirilmistir. Operasyonel maliyetin
optimizasyonu sirasinda ortaya c¢ikan faktorler ve cevaplar hakkinda detayli bir ¢calisma sunulmaktadir.
Literatiirdeki sonuglar, BDD ile optimizasyonun Enerji Maliyetlerinde% 61,9'a kadar azalmaya neden
oldugunu gostermistir. Ote yandan, aritma verimindeki rapor edilen maksimum azalma sadece % 6.8'dir.
Arntma verimliliginde onemli degisiklikler olmaksizin operasyonel maliyetlerdeki bu biiyiik disis,
BDD'nin aritma verimliligini en iist diizeye ¢ikarmak ve isletme maliyetlerini diisiirmek i¢in giiclii bir arag
oldugunu gostermistir. Bu giliclii ara¢ sayesinde, elektrokimyasal atiksu aritma sistemlerinin gercek
atiksularda uygulanabilirligi artabilir.

Anahtar Kelimeler: Box-Behnken, Operasyonel Maliyet, Elektrokimyasal Aritma Y6ntemleri

OPTIMIZATION OF OPERATION COST WITH BOX-BEHNKEN DESIGN IN
ELECTROCHEMICAL WASTEWATER TREATMENT METHODS: A COMPREHENSIVE
REVIEW

Nowadays, electrochemical waste water treatment methods such as electrocoagulation,
electrooxidation and electro-flotation are often the subject of scientific studies. However, due to economic
reasons, they are not widely applied in real wastewater. The application of these methods in real wastewater
is merely possible with high removal efficiencies and low cost (operational and set-up). Increasing of
removal efficiencies is a subject of environmental protection technology and engineering. On the other
hand, operational costs which are a common area of economists and engineers, can be optimized through
experimental design methods such as Box-Behnken design (BBD). In this study, fundamentals, advantages
and limitations of the BBD for the optimization of operation cost in electrochemical wastewater treatment
methods were evaluated according to studies according to reported in literature. A detailed study on factors
and responses involved during the optimization of operational cost is presented. The results in literature
showed that optimization with BDD were resulted up to 61.9% decline in Energy Costs. On the other hand,
the reported maximum reduction in treatment efficiency was 6.8%. The large reduction in operational costs
without significant changes in treatment efficiency has shown that BDD is a powerful tool for maximizing
the removal efficiencies and reducing the operational costs. Thanks to this powerful tool, the applicability
of electrochemical wastewater treatment systems may increase.

Key Words: Box-Behnken design, Operation Cost, Electrochemical Wastewater Treatment Methods
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Ekonomik kavram ve uygulamalar son yillarda hizla de§ismektedir. Yasanan krizler ve finansal
sisteme giivenin sarsilmasi iizerine dijital sistemler 6nemli 6lgtlide ilerledi ve blockchain teknolojisi diinya
ile tanist1. Blockchain teknolojisi, merkezi bir yap1 veya iilkeye bagli olmadan, aracit kurumlarin da yer
almadig, diinyanin her yerinde kullanicilarin sifreleri ile girebildigi, islem sorgulayabildigi, takibi saglanan
dagitik bir veri tabanidir. Bu 6zellikler goz oniine alindiginda Blockchain teknolojisi sistemdeki denetim
kolaylig1, diisiik maliyetli olmasi, anlik erisim olanagi, giivenilirligi ile muhasebe ve denetim alaninda
uygulanacaktir. Blockchain teknolojisi ile muhasebe islemleri kalici olarak kayit altina alinacak ve bu
kayitlarin incelenmesi, denetimi, erisimi, raporlamalart anlik olarak yapilabilecektir. Bu uygulama
sayesinde geleneksel muhasebe denetim yontemleri yerine dijital defterlerle, gergek zamanli, sifreli ve
zaman damgali bir sistem olusturulacaktir. Muhasebe kayitlarin degistirilme, silinme olasiliginin
olamayacagi, denetimlerin daha az isgiicii ile gergeklestirilecegi bir sistem olarak yer alacaktir. Bu sistemde
her iglem kayit altina alinarak herhangi bir usulsiizliigiin olusturulamayacagi diisiiniilmektedir. Bu ¢calisma
ile muhasebe denetimlerinin geleneksel yapisi ele alinacak daha sonra, blockchain uygulamasina
gecilmesinin ardindan muhasebe islemlerine, denetimlerine etkileri ve faydalar ele alinacaktir.

Anahtar Kelimeler: Blockchain, Muhasebe, Muhasebe denetimi,
POSSIBLE EFFECTS ON BLOCKCHAIN TECHNOLOGY ACCOUNTING AUDIT

Economic concepts and practices are changing rapidly in recent years. Digital systems have progressed
considerably and the blockchain technology has met with the world in the face of the crisis of life and
confidence in the financial system. Blockcahin technology is a distributed database that is not tied to a
centralized structure or country, provided by brokers, can be accessed by users' passwords anywhere in the
world, and can query transactions. Considering these features, Blockcahin technology will be applied in the
area of audit convenience, low cost, instant access, reliability and accounting and auditing in the system.
With Blockchain technology, accounting transactions will be permanently recorded and inspection,
inspection, access and reporting of these records will be possible instantaneously. With this application,
instead of traditional accounting audit methods, digital books, real time, encrypted and time stamped system
will be created. The possibility that the possibility of changing or deleting accounting records can not be
realized will take place as a system where audits can be carried out with less manpower. In this system, it
is considered that any irregularity can not be created by recording every transaction. This study will focus
on the traditional structure of accounting audits and then discuss the effects and benefits of accounting
processes, audits, and audits after the implementation of blockchain.

Key Words: Blockchain, Accounting, Accounting audit
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Glinlimiizde artan cevresel problemler, iklim degisikligi, mevcut enerji kaynaklarinin tiikkenme
ihtimali, enerji fiyatlarindaki degisimler, diinyada siirdiiriilebilirlik konusunda gelistirilen politikalar,
bireylerin ¢evre ve siirdiiriilebilir konusunda daha bilingli olmasini gerektirmektedir. Ozellikle cevresel
problemler odaginda diisiiniildiigiinde bireylerin enerji tiiketimleri birgok problemin azaltilmasinda kilit rol
oynamaktadir. Tiketicilerin enerji verimli davraniglarda bulunmasi enerji iiretimini azaltarak sosyal,
ekonomik ve bireysel acidan birgok faydanin iiretilmesine destek olacaktir. Bu arastirmanin amaci
bireylerin enerji tasarrufu davraniglarinin incelenmesidir. Arastirma Istanbul ilinde gerceklestirilmistir.
Arastirmada kolayda 6rnekleme yontemi kullanilarak veriler anket teknigi ile katilimcilardan toplanmastir.
Arastirmada katilimeilarin ¢ok diisiik oranda giines enerjisi sistemlerini kullandiklar1 gériilmiistiir. Ayn
zamanda demografik degiskenler ile katilimcilara yoneltilen sorular arasinda anlamli farkliliklar oldugu da
tespit edilmistir.

Anahtar Kelimeler: Enerji Tiiketimi, Enerji Tasarrufu, Bilingli Tiiketim, Sorumlu Tiiketici
A RESEARCH ON CONSUMERS' ENERGY SAVING BEHAVIOR

Today, increasing environmental problems, climate change, the possibility of exhaustion of existing
energy resources, volatility in energy prices, policies developed for sustainability in the world, requires
individuals to be more conscious about the environment and sustainable. Especially, when considering
environmental problems, the energy consumption of individuals plays a key role in reducing many
problems. Energy efficient behaviors of consumers will lead to create social, economic and individual
benefits by reducing energy production. The aim of this study is to examine the energy-saving behavior of
individuals. The research was carried out in the province of Istanbul. The data had been collected through
survey and used convenience sampling method. In this research, participants usage solar energy systems is
very low level. Also, according to results there are statistically meaningful differences demographic
variables and research items.
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Giliniimiizde birgok kurum veya kurulus bilisim sistemlerini kullanmaktadir. Kisisel kurumlardan
bliyiik kamu kuruluglarina varana kadar hemen hemen her sahada bilisim sistemleri vazgegilmezler
arasindadir. Artik sistemler, ¢alismalarimizi yonetmektedir ve bu sistemler her an saldirtya agiktir. En ufak
bir hata telafisi miimkiin olmayan birgok felakete yol acabilir. Ornegin iilkenin enerji hizmetini sunan bir
kurulusun kontrol merkezi, siber saldiriya ugrayabilir ve iilke enerjisiz kalabilir. Eger sistemler siber
saldiriya agiksa ve bu saldirilar1 bertaraf edecek bir tedbir politikast yoksa iste o zaman sonuglar ¢cok agir
olacaktir. Bilisim sistemleri, mobil cihazlar sayesinde artik her an yanimizda. Farkinda olmadan
kullandigimiz mobil veya benzeri bir cihazin agik noktalarim1 6nemli noktalardaki bilisim sistemlerine
aktarabiliriz. Oncelikle siber saldir ¢esitleri hakkinda temel bilgilere sahip olmaliyiz ve ¢ziim noktasinda
uzman personel istihdam etmeliyiz. Kurumlar artik bilgi giivenligi ve yonetimi standartlarini belirleyen ISO
27001 standard: ile tanismak zorundalar. Getirmis oldugu standart tanimlamalara uygun sekilde teknik ve
idari alt yapilarini giiclendirmek zorundalar. Bu ¢alismada bilisim giivenligini tehdit eden unsurlar temel
hatlari ile agiklanacaktir. Siber saldir1 ¢esitleri izah edilecektir. Bilisim alt yapisini, kismi veya biitiin olarak
tehdit eden agiklardan korunma politikalarinin temel ipuglari izah edilmeye ¢aligilacaktir. ISO 27001 bilgi
giivenligi ve yonetim sistemi ile ilgili agiklamalar yapilacaktir. Caligmanin amaci, bilisim giivenliginin
Oonemini bireylerin fark etmesini saglamak ve gerekli tedbirlerin alinmasinda yol gdstermektir.

Anahtar Kelimeler: Siber saldir1 gesitleri, korunma yontemleri, giivenlik duvari, sizma testleri, ISO 27001
BASIC TIPS ON COMPUTING SECURITY POLICIES

Today, many institutions or organizations use information systems. From personal institutions to large
public institutions, it is seen that information systems in almost every region are indispensable. The systems
now manage our work and these systems are vulnerable to attack at any time. The insignificant mistake can
lead to major catastrophes. For example, the control center of a corporation that provides energy services
to the country may be attacked and the country may be without energy. If the systems are open to cyber
attacks and there is no policy to prevent these attacks, then the results will be very heavy. Information
systems are now with us anytime with mobile devices. We can transfer the vulnerable open points of a
mobile or similar device that we used without notice to the information systems at the important points.
First of all, we should have basic knowledge about the types of cyber attacks and we should employ
qualified personnel in the information systems department. Institutions are now required to meet the I1ISO
27001 standard, which sets the standards for information security and management. According to these
standards, technical and administrative infrastructures must be strengthened. In this study, the elements that
threaten the security of information will be explained by basic lines. Types of cyber attacks will be
explained. The basic hints of protection policies will be tried to be explained from the explanations that
threaten the information infrastructure. ISO 27001 information security and management system will be
explained. The aim of the work is to ensure that individuals are aware of the importance of information
security and take the necessary precautions.

Key Words: Types of cyber attack, methods of protection, security wall, penetration tests, ISO 27001
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Glinlimiizde verimlilik artisina dayali ekonomik biiyiimeyi saglamanin temel yolu inovasyon siirecinde
etkinlesmekten ge¢mektedir. Bunun i¢in inovasyon siirecini gelistirmeye yonelik politikalar liretmeyi amaglayan
birgok bilimsel model iiretilmistir. Bunlarm iginde en kapsamli model Ulusal Inovasyon Yaklagimi tarafindan
gelistirilmistir. Bu yaklasimda sinirlar ulusal diizeyde gizilen sistem yaklagimi kullanilarak ¢ok sayida faktoriin
karsilikli etkilesimi ile olusan iligkiler agi iizerinden inovasyon siirecinin modellendigi goriilmektedir. Boylece
inovasyon siirecine katki saglayan her bir unsur ayn1 zamanda bir diger unsur ile karsilikli etkilesimde bulunmakta
ve asil olarak inovasyon siirecinin temel dinamigi de sistem unsurlar arasindaki bu karsilikli iligkiden ortaya
¢ikmaktadir. Buradan hareketle calismanuzin amaci Ulusal inovasyon Sisteminin iki énemli unsuru olan Bilgi
Iletisim Teknolojileri ile Beseri Sermaye kapasitesi arasindaki karsilikli etkilesimi analiz etmektir. Bunun icin
Avrupa Birligine iiye olan iilkelerin 2000 ile 2014 yillar1 arasindaki verileri Kanonik Korelasyon Yontemi
kullanilarak analiz edilmistir. Ampirik bulgular Avrupa Birligi {ilkelerinin inovasyon sistemleri igerisinde Bilgi
Iletisim Teknolojileri ile Insan Sermayesi arasinda karsilikl1 etkilesim oldugunu agik¢a ortaya koymustur. Buna gore
ulusal yenilik yaratama siireglerini gelistirmek igin biitlinciil inovasyon politikasi stratejisinin benimsemesi
gerekmektedir. Boylece ulusal inovasyon sistem igerisindeki tek bir unsuru gelistirmeye yonelik izole politikalar
yerine bir biri ile iligkili birkag unsuru ayn1 zamanda destekleyici politika paketlerini tasarlamak daha uygun
olacaktir.

Anahtar Kelimeler: Bilgi Iletisim Teknolojileri, Insan Sermayesi, Ulusal Inovasyon Sistemi

ANALYSIS OF MUTUAL INTERACTION BETWEEN INFORMATION AND COMMUNICATION
TECHNOLOGIES AND HUMAN CAPITAL

Today, the main way of achieving economic growth based on productivity growth is to become effective in the
innovation process. Accordingly, many scientific models have been produced for the aim of determining the policies
towards enhancing innovation process. Among them, the most comprehensive model has been developed by the
National Innovation Approach. In this approach, it seems that the innovation process is modelled through a network
of relationships formed by mutual interaction among multiple factors by using the system approach drawn at the
national level. Thus, each component that contributes to the innovation process interacts with another component at
the same time, and essentially the fundamental dynamics of the innovation process emerge from this mutual
relationship between the components of the system. The purpose of our work here is to analyse the interaction
between the two important elements of the National Innovation System like Information Communication
Technologies (ICT) and Human Capital. For this purpose, data between 2000 and 2014 of countries belonging to the
European Union were analysed using the Canonical Correlation Method. Empirical findings have made it clear that
there is a mutual interaction between ICT and Human Capital within the innovation systems of the European Union
countries. Accordingly, a holistic innovation policy strategy must be adopted in order to enhance national innovation
processes. Thus, instead of isolated policies aimed at developing a single element within the national innovation
system, it would be more appropriate to design the policy packages that support several elements at the same time.
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ULUSLARARASI GUVENLIK ACISINDAN ABD BASKANI DONALD TRUMP’IN TWITTER
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Her seyin birbiri ile baglantili oldugu kiiresel diinyamizda, Twitter’1 siyasal bir iletisim araci olarak
kullanan Trump, siyasal iletisimde ve uluslararasi siyasette 2011 yilindan beri yeni bir kavram olan
“Twiplomacy” ve “hashtag diplomasi” olarak da bilinen “Twitter diplomasisi” kavramini daha popiiler hale
getirmigtir. Dmitriy Peskov’un, Trump'in Suriye ve Rusya ile ilgili tweetlerine tepki olarak "Rusya’nin
Twitter diplomasisinin bir pargasi olmadigini” agiklamasi ise Twitter diplomasisine karsi tartigmali
yaklagimlarin oldugunu gostermektedir. Bu ¢aligmanin amaci, medyaya giivenmedigini bir¢ok kez dile
getiren baskan Trump’in siyasal iletisim araci olarak Twitter’i kullanarak ilgili bakanliklarin ve kurumlarin
dahi haberi olmadan kisisel goriislerini ve bagkanlik politikalarint mesajlartyla agiklamasinin, kiiresel
boyutta degerlendirilmesidir. Calismada, Trump’in Twitter mesajlar1 6rnek verileri teskil etmekte ve
calismanin smirliligint olusturmaktadir. Calismanin literatiir kismini1 ise konuya iligkin yayinlanan
uluslararas1 medya haberleri, makaleler ve akademik calismalar olusturmaktadir. Sonugta, kuvvetler
ayriligi ilkesinin en gii¢lii uygulandig: iilke olarak bilinen Amerika Birlesik Devletleri’nde kendine 6zgii
cikis, diisiince ve beyanatlarin1 Twitter iizerinden yapan Trump’in geleneksel Amerikan siyasi hayatinda
farklilik yarattig1 goriilmektedir. Ancak Trump’in siyasi 6zglinliigli ve manevrasi, Trump’1 siyasi ilgi odagi
haline getirse de, finansal ve ekonomik piyasalar1 ve uluslararasi siyasi arenay1 tedirgin ederek olumsuz
etkilemektedir. Diinya’da spekiilatif zenginlikler gelismis ve endistrilesmis {ilkelerde su¢ olarak
goriiliirken, kiiresel piyasalarin kriz ve olaylar heniliz vuku bulmadan etkilenmesinde veya pozisyon
almasinda Trump’in ani yayinladigi ve kimi zaman yeni giindem olusturmaya yonelik Twitter mesajlari
etkili olmaktadir.

Anahtar Kelimeler: Siyasal iletisim, Twitter Diplomasisi, Trump, Sosyal medya

THE EVALUATION OF TWITTER DIPLOMACY OF THE PRESIDENT OF THE UNITED
STATES DONALD TRUMP AND OF THE CONCEPT OF TWITTER DIPLOMACY FROM
THE POINT OF VIEW OF INTERNATIONAL SECURITY

In our global world where everything is interconnected, the concept of Twitter's diplomacy also known
since 2011 as "Twiplomacy" and “hashtag diplomacy” in political communication and in international
politics has been made very popular by Trump, who uses Twitter as a political communication instrument.
Like the reaction against Trump's tweets about Syria and Russia, Dmitriy Peskov's statement that "Russia
is not part of Twitter diplomacy" also reveals that there are controversial approaches to Twitter's diplomacy.
The purpose of this study is to assess the declarations of President Trump's personal opinions and
presidential policies on a global dimension, who has repeatedly stated that he does not trust the media, using
Twitter as a tool for political communication before the concerned ministries and institutions being
informed about. In this study, Trump's Twitter messages are examples of data and constitute the limit of
work. The part of the study's literature is constituted of news from international media, articles and
academic studies on the subject. As a result, in the United States, known as the most powerful country of
check and balances system, Trump seems to have made a difference in traditional American political life,
citing his own thoughts and making his own statements on Twitter. However, although Trump's political
authenticity and maneuver make him the center of political interest, they also negatively affect the financial
and economic markets and the international political arena.
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KULTUREL VARLIKLAR VE GUVENLIK: TURKIYE ANALIZI
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Tarihi eser kagakgiligint dnleme ve kiiltiirel mirasin korunmasina yonelik yerel, ulusal, uluslararasi ve
bolgesel diizeyde kamu, sivil toplum ve uluslararasi kurumlar tarafindan yiiriitiilen girisimler s6z
konusudur. Bu konudaki uluslararasi akademik makaleler yogun arkeolojik alan c¢alismasina
dayanmaktayken genis ampirik icerik sunmaktadir. Bu ¢alismalar yasal bosluklar ile iilkeler aras1 hukuk
diizenlemelerin tutarli olmamasi; ortak terminoloji ve yasal tanimlamalarin olmamasi; ve uluslararasi
koordinasyon eksikligine isaret etmektedirler. AB Komisyonu goriisiine gore, tarihi eser kagakgiligi terdrist
gruplarin finansman alanlar1 arasinda yer alirken bu konudaki bilgi eksikligi ve tilkeler arasi bilgi
paylasimindaki yetersizlikler ve yasal bosluklar yeni miidahale alanlar1 yaratmaktadir. Bu makale ise,
siyasi-yasal bosluklar ve miidahale alanlarini ortaya ¢ikarmayi amaglamaktadir. Tiirkiye vaka analizine
dayanan makale Tiirkiye’nin tarihi eser kacak¢iligini 6nleme ve kiiltlirel mirasin korunmasina yonelik diger
iilkeler ile olan isbirlikleri, isbirligi alanlarindaki kisitlar, miidahale alanlari, tarihi eserlerin iadesi
siireglerini ve bu siireclerdeki gii¢ alanlarini irdelemektedir. Bu makale yiiz-yiize goriismeler ile dokiiman
analizine dayanmaktadir.

Anahtar Kelimeler: kiiltiirel miras, giivenlik, yasal diizenlemeler
CULTURAL HERITAGE AND SECURITY: AN ANALYSIS ON TURKEY

Initiatives to prevent the illicit trafficking of cultural goods and protect cultural heritage include local,
national, international and regional levels with the involvement of public, private and international
institutions. International scholarly publications mainly focused on intensive archeological studies with in-
depth empirical data. These studies analyzed the regulatory incompleteness in the international legal basis
and the lack of consistent legal framework and a common terminology; as well as the lack of international
coordination. According to the EU Commission, while the illicit trafficking of cultural goods becomes a
financial source of terrorist groups, the lack of information on this area and the insufficiencies on the
knowledge transfer and regulatory gaps create new intervention gaps. This article aims to reveal the
politico-legal gaps and intervention gaps. Based on the case study approach, this article analyzes Turkey’s
collaboration with other states to prevent the illicit trafficking of cultural goods and protect cultural heritage,
the constraints and intervention areas, restitution processes, and power struggles in these processes. This
article is based on face-to-face interviews and document analysis.
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Tirkiye’de, elektrik enerjisi tiiketimindeki en biiyiik pay sahibi sanayi tesisleridir. Sanayi tesisleri,
sektorlere gore farkli oranlarda enerji tasarrufu potansiyeline sahiptir. Elektrik tiiketimlerinin azaltilmasi
icin her bir iiretim prosesinin detayli olarak analiz edilmesi gerekmektedir. Enerji tiiketim hedefleri
belirlenirken, modern ve yliksek teknolojili endiistriyel tesislerin diinya 6l¢egindeki degerleri referans
alinmalidir. Giiniimiiz endiistriyel isletmelerinde, enerji tiiketim hedefini yakalayabilmek i¢in modern
ekipmanlarla birlikte akill iiretim algoritmalarinin da kullanilmasi gerekmektedir. Bilgi eksikligi, hatali ve
yanlig {iretim gibi nedenlerden kaynaklanan kayiplari 6nlenmis bir isletmenin, enerji tiiketiminin daha
asagiya diismesi ic¢in ileri teknoloji igeren enerji verimliligi yatirimi yapmasi gerekmektedir. Enerji
verimliligi yatirim1 yapilirken ii¢ parametre degerlendirilmektedir. Birincisi enerji tasarrufunun saglayacagi
toplam kazanctir. Ikincisi enerji verimliligi yatirimmin toplam tutaridir. Ucgiinciisii ise birim iiriin
maliyetindeki enerji bedeli degeridir. Ugiincii parametre digerlerine gore daha anlamsiz goriinse de yatirim
karar1 alinmasinda belirleyici unsurdur. Enerji hi¢bir zaman diisiik bir gider olarak nitelendirilmemesine
ragmen, enerji yogun sektorler dahil olmak iizere, isletmelerin finansal kaynaklari enerji tasarrufu
yatirimlart yerine kapasite ve ciro artisina yonelik yatirimlara yonlendirilmektedir. Bu durum, enerji
tilketiminde siirekli bir iyilesme yasanmasina ve daha 1yi degerlerin elde edilmesine engel olmaktadir. Bu
calismada, endiistriyel bir kuruyemis tesisine ait bir liretim prosesi analiz edilmistir. Bu proses i¢in enerji
tilketimi, enerji tasarruf potansiyeli, ihtiya¢ duyulan enerji verimliligi teknolojisi, enerji verimliligi yatirimi
tutar1, elde edilecek tasarruf miktari, yatirrm geri doniis siiresi gibi parametreler tespit edilmis ve enerji
verimliligi yatirimin ekonomik boyutu sunulmustur.

Anahtar Kelimeler: enerji verimliligi yatirimi, enerji tasarrufu potansiyeli
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ENERGY-SAVING POTENTIAL IN A MANUFACTURING PROCESS AND ECONOMIC
DIMENSION OF ENERGY EFFICIENCY INVESTMENT

In Turkey, industrial plants are the largest shareholders in electricity consumption. Industrial plants
have energy saving potentials at different rates according to sectors. In order to reduce electricity
consumption, each production process needs to be analysed in detail. When determining energy
consumption targets, the world scale values of modern and high-tech industrial plants should be taken as a
reference. In today's industrial enterprises, it is necessary to use intelligent production algorithms together
with modern equipment in order to catch energy consumption target. An enterprise that has been prevented
from loss due to reasons such as lack of information, faulty and wrong production has to invest in advanced
energy efficiency to reduce energy consumption further. Three parameters are evaluated while investing in
energy efficiency. The first is the total gain that energy savings will provide. The second is the total amount
of energy efficiency investment. The third is the amount of energy in the unit product cost. The third
parameter is more meaningless than the others, but it is a decisive factor in the investment decision.
Although energy is never described as a low-cost expense, financial resources of enterprises, including in
energy-intensive sectors, are directed to investments that increase capacity and turnover, rather than energy-
saving investments. This prevents continuous improvement in energy consumption and the attainment of
better values. In this study, a production process of an industrial nuts plant was analysed. For this process,
parameters such as energy consumption, energy saving potential, required energy efficiency technology,
energy efficiency investment amount, saving amount to be obtained, return period of investment were
determined and the economical dimension of energy efficiency investment was presented.

Key Words: energy efficiency investment, energy-saving potential
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KAMU BUTCESI UYUM DINAMIKLERI VE OLASI BiR KRiZ SURECINDE BU
DINAMIKLERDEN BEKLENTILER
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Bu c¢alismada, krizlerin nedenleri ile ilgili unsurlarin iistesinden gelmek i¢in kamu karar alma siirecini
yonlendiren finansal kriz silirecinde yapisal uyumu anlamli bir sekilde saglayan kamu biit¢esi dinamiklerini
ortaya koymay1 amaglamaktayiz. Ote yandan, bu ¢alismanin amaci, mali krizlerin daha yiiksek bir olasilikla
kamu borglar1 ve kamu biitceleri kapsamindaki esit finanse benzer diger seylerle iligkili olup olmadigim
aragtirmaktir. Kamu biitgesi ile ilgili finansal krizler siireci ifade edilebilir ve olas1 ¢oziimler ii¢ donemde
elde edilebilir. Kamu biit¢esine iliskin mali kriz siireci li¢ donemde ifade edilebilmekte ve kamu kesimi
bazli biitce ¢oziimleri olan bu yaklagimlar, gelecege yonelik biitce degisikliklerinden tiiretilebilmektedir.
Ayrica, mali krizin kamu biitgesi iizerindeki etkilerini de analiz etmek i¢in finansal kariyer etkilerinin
bugilinkii faydalarin1 kamu biitgeleriyle ilgili biitge borglariyla iliskilendirmeyi faydali bulduk. Son olarak,
diger bircok analizde oldugu gibi, kamu biit¢esi uyumlastirma dinamiklerinin diger bir¢ok analizi, biitce
stirecine dahil olan aktorlerin sayisina odaklanmaktadir. Bu asamada, iki varsayim hakimdir: ya tiim kamu
biitcesi bilesenleriyle ilgili ortak bir finansal kriz sorunu vardir. Bu nedenle, bu finansal aktorler
harcamalarinin tam maliyetini ic¢sellestirmezler ya da koordinasyon olmadan yasayamayacak bir
“parcalanma sorunu” vardir, bu da olumsuz soklara kars1 ¢aresiz bir tepki anlamina gelir.

Anahtar Kelimeler: Kamu Biit¢esi; Finansal Krizler; Finansal Beklentiler; Negatife Soklar; Finansal
Kordinasyon.

THE PUBLIC BUDGET HARMONIZATION DYNAMICS AND EXPECTATIONS FROM
THESE DYNAMICS IN THE PROBABLY FINANCIAL CRISES PROCESS

In this study, we aim to put forth the public budget dynamics that ensure meaningfully the structural
harmonization in the financial crises process, which direct the public decision making process for getting
over elements related to the crises reasons. The purpose of this paper is to investigate whether a probable
higher of fiscal crises effects in fact associated with lower public debt and the other things financial like
equal that are in the scope of public budgets. The financial crises process that are related to public budget
can be expressed and the probably solutions can be derived in three term. The financial crisis process that
are related to public budget can be expressed in three term, and these approaches that are the based public
budget solutions can be derived from the budget alterations towards the future. And also to analyse the
effects of fiscal crisis on public budget, we have considered to useful the present of financial career effects-
concerns intellect with the public debts on budget limits. Finally, many other analyses of public budget
harmonization dynamics as in many other analyses focus on the number of actors involved in the budget
process. In this part, two conjectures predominate: either there is a common financial crises problem that is
related to the all public budget components. Therefore, those financial actors do not internalize the full cost
of their spending, or there is a “fragmentation problem” they are not to be able to live without coordinate,
which mean to be desperate a response to negative shocks.

Key Words: Public Budget; Financial Crises; Financial Expectations; Negative Shocks; Financial
Coordination
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THE LINK BETWEEN CREDIT RATING AND ENERGY USE: THE CASE OF BRICS-T
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As an indicator of countries’ potential to fulfill their financial obligations, credit rating is quite high in
financial markets. When their own resources are not enough to finance economic growth process, countries
are needed for foreign investments or financial investments. A high general level of trust in the host country
represents a significant advantage for the attraction of foreign direct investment and financial investments.
In this respect, credit rating agencies have an important impact on the operation of the markets and on the
trust and confidence of investors and consumers. The aim of this study is to investigate the link between
the credit rating from the rating agency S&P and energy use -that contributes to capital and labor
productivity, promotes export potential of countries, creates employment, decreases poverty level and
improves socio-economic development- of the BRICS-T, Brazil, Russia, India, China, South Africa and
Turkey during the period 2001-2014. From a methodological point of view, we implement a new generation
of tests that allow solving cross-sectional dependency problem. The results of the Dumitrescu-Hurlin Panel
Granger Non-Causality test show that there is a bi-directional causal relationship running from energy use
to credit rating. In addition, the findings of the Panel Vector Autoregressive Analysis show that a positive
shock to energy use led to a positive and significant response of the credit rating from the first year until
the third year. Moreover, the results show that energy use is important source of shocks in credit rating.
After tenth year, energy use shocks explain 20 pct. of the credit rating.
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THE LINK BETWEEN CREDIT RATING AND ENERGY USE: THE CASE OF BRICS-T

As an indicator of countries’ potential to fulfill their financial obligations, credit rating is quite high in
financial markets. When their own resources are not enough to finance economic growth process, countries
are needed for foreign investments or financial investments. A high general level of trust in the host country
represents a significant advantage for the attraction of foreign direct investment and financial investments.
In this respect, credit rating agencies have an important impact on the operation of the markets and on the
trust and confidence of investors and consumers. The aim of this study is to investigate the link between
the credit rating from the rating agency S&P and energy use -that contributes to capital and labor
productivity, promotes export potential of countries, creates employment, decreases poverty level and
improves socio-economic development- of the BRICS-T, Brazil, Russia, India, China, South Africa and
Turkey during the period 2001-2014. From a methodological point of view, we implement a new generation
of tests that allow solving cross-sectional dependency problem. The results of the Dumitrescu-Hurlin Panel
Granger Non-Causality test show that there is a bi-directional causal relationship running from energy use
to credit rating. In addition, the findings of the Panel Vector Autoregressive Analysis show that a positive
shock to energy use led to a positive and significant response of the credit rating from the first year until
the third year. Moreover, the results show that energy use is important source of shocks in credit rating.
After tenth year, energy use shocks explain 20 pct. of the credit rating.
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Urbanization and industrialization that are seen as interdependent processes of modern economic
development continue to increase in emerging economies. Urban infrastructure needs to consume more
energy through the expansion of economic activities. In addition, urbanization leads production to shift
from agriculture that is less energy-intensive to manufacturing industries with more energy-intensive.
However, the impact of urbanization on energy intensity can be positive or negative because urbanization
leads to the increased economic activity through a higher concentration of consumption and production,
but it also leads to economies of scale and hence it provides improvements in energy efficiency. This study
seeks an answer to the question how urbanization and industrialization will impact energy intensity in the
MIKTA countries including Mexico, Indonesia, the Republic of Korea, Turkey and Australia during the
period 1990-2014. Using Panel Least Squares technique and the Dumitrescu-Hurlin panel causality
methodology, this study find that there is bi-directional causality between urbanization and energy intensity
and between industrialization and urbanization i.e. urbanization-energy intensity and industrialization-
urbanization are interdependent variables. In addition, this study reveals that there is a unidirectional
relationship from energy intensity to industrialization. According to the estimation results, measures that
slow down the rapid urbanization process should be taken to reduce energy intensity in the MIKTA
countries. In addition, reducing energy inefficiency should be a strategy to attain sustainable development
in the near future in these countries.
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KRiZ’IN SIRAT KOPRUSUNDE KATAR: ENERJI HAVZASINDA BiR YUMUSAK GUC
AKTORUNUN SERT GUCLE iIMTIiHANI

Dr. Ogr. Uyesi ibrahim Murat Bozkurt
Marmara Universitesi, Ortadogu ve islam Ulkeleri Arastirmalar1 Enstitiisii
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Diinyanin en 6énemli ve en bliyiik rezervlere sahip enerji havzasinda, yine diinyanin en 6nemli ve en
cok rezerve sahip iilkelerinden birisi olan Katar, uyguladigi politikalar nedeniyle uluslararasi iliskiler
yazininda bir siiredir yumusak gii¢ aktorii olarak nitelendirilmektedir. Ancak sahip oldugu rezerv ve elde
ettigi gelirlerle birlikte trettigi politikalar1 destekleyecek tamamlayici jeopolitik ve beseri cografya
unsurlarinin eksikligi onu yine son donemde bir kriz ile karst karsiya birakmistir. Bu krizin enerji
havzasinin tam odaginda yer aliyor olmasi, dngoriilebilecek ancak etkileri yikici olabilecek kiiresel riskleri
icermektedir.

Bu krizde Katar’a karsi kullanilan argiiman ve araglara Katar’in tek basina mukabele edebilmesi,
Katar’in jeopolitik eksikleri g6z 6niine alindiginda, Katar acisindan ¢ok siirdiiriilebilir goériinmemektedir.
Katar’da ABD’nin Askeri Hava iissli bulunmasina ragmen, ABD’nin, krizde beklenenden zayif inisiyatif
almasi, siireci daha kirilgan hale getirmistir. Yasanan krizin bu defa kiiresel dl¢ekte, neredeyse sifira yakin
hasarla bu giline kadar gelmis olmasi, kiiresel dlgekte bir rehavet olusturmaktadir. Bu gelisme, kiiresel
yapinin muhtemel ve potansiyel bir kriz merkezine daha sahip olmasinin baslangict olmustur. Bu
caligmada, Katar Krizini ortaya ¢ikaran siire¢ ve muhtemel sonuglari irdelenecektir.
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YERCEKIMINI YENILENEBILIR ENERJIYE DONUSTURME
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Biiyilik miktarda elektrik kullanan belediyeler temiz igme suyu sistemleri kurmay1 ve saglamay1 daha
ucuza saglayabilirler. Bu sistemleri kuranlar bu giicii kendileri kullanabilir veya baska bir sehre satarak
gelir kaynag1 olusturabilir. Istanbul gibi biiyiik bir sehirde yasiyorsaniz 1siklariniz1 besleyen gii¢ kaynagi
kismi de olsa, igme suyunuz olabilir. Boylece su, sehrin borularindan akarken, ustaca dizayn edilen yeni
bir sistem ile bu akan sudan, baraj gibi bir kaynagin olumsuz ¢evresel etkileri olmadan, hidroelektrik enerji
elde edilebilir. Borulardaki kii¢lik tiirbinler akan suyun i¢inde donerek enerji elde eder ve bu enerjiyi
jeneratore gonderir. Bu yeni sistemin en biiyiik avantaji, toplam enerjinin %20’sinin suyun
pompalanmasina harcandig1 6zellikle Istanbul gibi yerlerde, ileride tuzdan arindirma tesisleri kurulmaya
baslaninca daha ¢ok ortaya ¢ikacaktir, ¢linkii daha fazla elektrik tiiketilecektir. Bu sistem sayesinde kamu
hizmeti veren kurumlar kendi ihtiya¢ duyduklar1 enerjinin bir kismini tiretebilir. Yeni tasarlanmis sistemler,
stirdiirtilebilir enerji kaynaklarinin elde edilmesi konusunda daha verimli olmaya odaklanmalidir.

Anahtar Kelimeler: Yenilenebilir Enerji, Tribiin Enerjisi
SPINNING GRAVITY INTO RENEWABLE ENERGY

For water utilities, which use massive amounts of electricity, the municipalities can make it cheaper to
build and provide clean drinking water systems. Utilities can either use the power themselves or sell it to a
city as a new source of revenue. If you live in a big city like Istanbul, your lights may now be partly powered
by your drinking water. An ingenious new system captures energy as water flows through the city’s pipes,
creating hydropower without the negative environmental effects of something like a dam. Small turbines
in the pipes provide energy by spining in the flowing water and then send it into a generator. The biggest
advantage of this new system will be understood more in future, especially in places like Istanbul, where
20% of total energy use goes into the water pumping because more electricity will be used as cities start to
install desalination plants. By the help of this system, utilities can generate some of their own much-needed
power. The new designed systems should really focus on being more sustainable about obtaining renewable
sources.
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YAVAS HAREKETLI SUDAN YUKSEK VERIMDE ENERJi ELDE EDILMESI- DALGA
ENERJISI
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Uygun maliyetle erisilebilen elektrik,enerjisi biiylik bir kiiresel sorun olarak karsimiza ¢ikmaktadir.
Giliniimiiz diinyasinda 1.3 milyar insan elektriksiz yasamaktadir ve 800 milyondan fazla insan, yliksek
maliyetli, kirlililige yol acan fosil yakitlara ihtiya¢ duymaktadir. Bununla birlikte, gezegenin %71'inden
fazlas1 nehirler, kanallar ve okyanus akintilarinda yavasga hareket eden sularla kaplhidir. Halihazirda ¢ok
yiilksek maliyetle giic iireten, yakitla calisan milyonlarca jeneratoriin yerine, kullanilamayan ve
dokunulmamis boyle biiylik bir kiiresel pazar vardir. Kiiresel olgekteki bu elektrifikasyon ihtiyacini
karsilayabilmek i¢in neredeyse her yerde calisabilen 'donme momenti uyarma sistemi' sayesinde dalga
enerjisi; saatte 2 mil gibi ¢ok yavas hareket eden durumda bile elektrik enerjisi iiretebilen bir sistem olarak,
piyasada var olan boslugu doldurabilir. Su dalgalarinin enerjisinden saglanan bu tiir enerji, bu kiiresel
pazara hitap ederek hemen hemen her yerde diisiikk maliyetli bir elektrik enerjisi ile enerjide yeni bir
devrimsel donem baglatabilir. Dalga enerjisi; temiz ve yenilenebilirligi kanitlanmis bir enerji teknolojisi
kaynag1 olup yatirimeilarini beklemektedir.

Anahtar Kelimeler: Yenilenebilir Enerji, Su Dalga Enerjisi
HIGH OUTPUT OF ENERGY FROM SLOW MOVING WATER- WATER ROTOR ENERGY

Accessible and affordable electricity is a major global issue. In today’s world, 1.3 billion people are
without electricity, and over 800 million people depend on high cost, polluting fossil fuel generators.
However, over 71% of the planet is covered with slowly moving water in rivers, canals, and ocean currents.
A huge, untouched global market exists to provide electricity where it is unavailable, and also to replace
the millions of fuel-burning generators currently supplying power at very high cost. Water rotor energy fills
the market void that exists for an energy to electricity system, when fully submerged in water even moving
as slow as 2 mph. It is a unique drum like ‘rolling torque induction system’ that can operate nearly
everywhere to satisfy electrification on a global scale. The energy provided by water rotor can address this
global market creating a revolutionary new era of low cost electrical energy nearly everywhere. So, it is a
proven clean renewable energy technology and source that is ready and waiting for manufacturers over
there.
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Bu makalede, Tiirkiye'de sektorel petrol talebinin gelisimini analiz etmeyi amagliyoruz. Bu amagla,
Kalman filtresine dayanan zamanla degisen parametre regresyonlari, 1960 ile 2014 yillarini kapsayan yillik
zaman serisi verilerini kullanarak tahmin edilmektedir. Tiirkiye ile ilgili onceki ¢aligmalarin aksine, petrol
iirlinleri i¢in {i¢ ana sektdriin bunlar; tarim, hizmetler ve sanayi; toplam nihai tiiketim verileri kullanilmistir.
Uc ana sektoriin toplam ve sektdrel Gayri Safi Yurtici Hasilalart (GSYIH), petrol talep denklemlerinde
gelir degiskeninin vekaleti olarak da kullanilmaktadir. Ampirik bulgular, petrol talebinin hem toplam hem
de sektorel diizeyde fiyat acisindan esnek olmadigini gostermektedir. Bununla birlikte, sonuglar sektorlerin
gelir esneklikleri arasinda biiytikliik agisindan acgik farklar ortaya koymaktadir.
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THE ESTIMATION OF TIME-VARYING SECTORAL PRICE AND INCOME ELASTICITIES
FOR OIL DEMAND IN TURKEY

In this article, we aim to analyze the evolution of the sectoral oil demand in Turkey. For this purpose,
time-varying parameters regressions based on Kalman filter are estimated using the annual time series data
covering the period from 1960 to 2014. In contrast to previous studies on Turkey, we use total final
consumption for oil products covering the three main sectors, i.e. agriculture, services and industry. Total
and sectoral Gross Domestic Products (GDP) of the three main sectors are also utilized as a proxy for the
income variable in the oil demand equations. The empirical evidences suggest that oil demand is inelastic
with respect to price at both aggregate and sectoral level. However, the results reveal clear differences
among income elasticities of the sectors in terms of magnitude.
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