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KONGRE TEMASI

Istanbul Nisantast Universitesi kongre geleneklerini siirdiiriirken, ilk
uluslararas1 enerji kongresine ev sahipligi yapmis ve sonraki yillarda farkl
bolgelerden iilkelerle is birligi yapmay1 hedef edinmistir. ISTANBUL’da ICE-
2023 adryla diizenlenen ilk kongrenin ana temast, enerjinin teknoloji, ekonomi
ve sosyal boyutlarinin toplumsal refah {izerindeki etkisini incelemekti. 19-20
Aralik 2024 tarihlerinde online olarak Istanbul Nisantast Universitesi Iktisadi,
Idari ve Sosyal Bilimler Fakiiltesi ile MDI Business School (Cezayir) tarafindan
diizenlenecek olan II. Uluslararasi Enerji Kongresi (ICE-2024)’nin ana temasi
yine toplumlarin refahim1 artirma odagina dayanmaktadir; diinyada iklim
degisikliginin olusturdugu tehlike gdz oniine alindiginda, yasamin devamliligini
saglayan temel mineral olarak bilinen su kaynaklarinin ve suyun 6nemi ortaya
¢ikmaktadir. Ozellikle Cezayir ve diger Akdeniz iilkelerinin dogal kaynaklar
acgisindan zengin tilkelerde ve enerji kaynaklarinin yonetimi, giiniimiizde ve
gelecekteki siireglerde kritik bir rol oynamaktadir.

.....

gelismeler ve kaynaklarin verimliligi analiz edilmektedir. Ayrica yenilenebilir
enerji alanindaki gelismelerin yani sira, bir¢ok iilkenin biiyiik 6l¢iide bagiml
oldugu dogal gaz ve petrol ihtiyacinin arz giivenligi ve giderek artan talep
derinligi agisindan degerlendirilmesi 6nem kazanmaktadir. Bu baglamda, enerji
sektoriindeki teknolojik gelismelerin yakindan takip edilmesi kritik bir 6neme
sahiptir. Akdeniz ve Afrika iilkelerinin de dahil oldugu enerji tedarik zincirindeki
altyap1 ve yatirim eksiklikleri 6nemini korumaktadir. Bu kongrenin, uluslararasi
sektorel analizlere odaklanarak, enerji yonetimi konularinda yeni stratejik
coztimler gelistirilmesine katkida bulunmas1 hedeflenmektedir.

Kongrenin ikincil amaci ise bu konular1 en giincel gelismeler 1s18inda ele
alarak, arastirmacilar ve akademisyenler igin giicli bir bilimsel platform
saglamaktir. Istanbul Nisantas1 Universitesi ve MDI Business School’un ortak
cagrisiyla diizenlenen panellerde sunulacak bildirilerin, ulusal ve uluslararasi
akademik diinyaya degerli katkilar saglayacagi umulmaktadir. Aym1 zamanda,
bu kongrenin politika yapicilarin yeni stratejiler gelistirmesine de yardimci
olacagina inanilmaktadir.

Prof. Dr. Recep KOK
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Power Factor Monitoring and Compensation Applications in
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Power Distribution and Transmission Strategy to Address The
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Energy and Smart Cities: Designing Sustainable City Infrastructures
by Using Renewable Energy and Artificial Intelligence Together in
City Management

Oguzhan MANIOGLU

Siirdiiriilebilir =~ Finans Cercevesinde Yesil Tahviller ve
Siirdiiriilebilirlik Endeksleri Arasindaki Nedensel Iliskinin
Incelenmesi

Diindar KOK Elif Hilal NAZLIOGLU

Yenilenebilir Enerji Kaynaklar1 Entegrasyonunun Tiirkiye Elektrik
Piyasasinda Fiyat ve Volatilite Etkileri.

Cemre Armina ARSLAN
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Tiirkiye’de Yenilenebilir Enerji ve Ekonomik Biiyiimenin Karbon
Emisyonu Uzerindeki Etkilerinin incelenmesi

Esma ERDOGAN

Fire Extinguishing System Development for Energy Storage Systems
Suitable for Electricity Grid Scale

Furkan Ilker AKIN Omer Burak YEL

BIST Elektrik Endeksi i¢indeki Yenilenebilir Enerji Hisselerinin ve
Makroekonomik Degiskenlerin Endekse Etkisi

Rifat Mert AKBULUT Serap YORUBULUT

Tiirkiye’de Yenilenebilir Enerjinin Ekonomik Belirleyicileri Uzerine
Incelemeler

Cevat GERNI Nazli GOKCE Hatira SADEGHZADEH-EMSEN Omer
Selcuk EMSEN

Hazar Havzasr’nda Cin Halk Cumhuriyeti’nin Jeopolitik Stratejisi
ve Enerji Rekabeti

Volkan BASARAN - Osman CORLUK
Diinya Bankasi Enerji Endeksinin Birim Kok Siirecleri
Sevket PAZARCI - Emre KILIC

Tiirkiye’de Ekonomik Kalkinma ile Cevresel Siirdiiriilebilirlik
Arasinda Bir Degerlendirme: insani Gelisme ve Enerji Tiiketimi
Tliskisi

Abdulvahap OZCAN - Yasar TURNA

Yenilenebilir Enerji Sistemlerinde FPGA Tabanh Akilh Kontrol
Uygulamalan

Mustafa SANLI
Enerji Sektoriinde Dijitallesme
Revaha GUNER

Pixy Cam ve LDR Karsilastirmasi: Giines Takip Sistemlerinde
inovatif Yaklasimlar

Mutlu ARSLANOGLU - Sevilay UCAR YUZBAS

Karbon Emisyonu Yakinsamasi: BRICS Ulkelerinden Kanitlar
Kerem KARABULUT - Buket AYDIN

Alternatif Enerji Olarak Kaya Gaz Uretiminin Maliyet-Fayda
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ONSOZ

Istanbul Nisantast Universitesi ve MDI Business School’un ortaklasa
diizenledigi 2. Uluslararas1 Enerji Kongresi, 19-20 Aralik tarihlerinde ¢evrim
ici olarak gerceklestirildi. Kongre, Kongre Baskani Prof. Dr. Recep Kok ve
Kongre Baskan Yardimecis1 Dog. Dr. Gozde Mert liderliginde enerji diinyasinin
akademisyenlerini ve sektor profesyonellerini bir araya getirerek enerji gecisi,
jeopolitik dinamikler, yenilenebilir enerji teknolojileri ve dijital doniigiim gibi
kritik konular ele aldu.

Agcilis toreni, Kongre Baskani Prof. Dr. Recep Kok iin konusmasiyla basladi.
Ardindan, Istanbul Nisantasi Universitesi [ISBF Dekani Prof. Dr. Selma
Karatepe, Rektor Prof. Dr. Aysegiil Komsuoglu Citipitioglu ve Prof. Dr. Samir
Maliki (MDI Business School Algiers-Algeria) enerji sektoriiniin gelecegine dair
onemli degerlendirmelerde bulundu. A¢ilis konusmalarinin ardindan, Keynote
Speaker olarak Prof. Dr. Senay Yal¢cin (BAU International Universite Batum
Rektorii), enerji gecisi ve enerji politikalari {izerine degerli goriislerini paylasti.

Ik giiniin dikkat ceken panellerinden “Global Energy Transition and World
Energy Outlook up to 2100” oturumunda, TESPAM Baskan1 Oguzhan Akyener
ve ekibi, enerji gecisinin 2100 yilina kadar uzanan projeksiyonlarini tartisti.
Gln boyunca enerji talep modelleri, yapay zeka destekli enerji ¢coziimleri ve
jeopolitik analizler igeren oturumlar diizenlendi. Tiirkiye’nin enerji koridoru
olarak stratejik rolii {izerine yapilan panel, katilimcilara derinlemesine bilgiler

sundu.

Ikinci giin enerji politikalari, siirdiiriilebilirlik ve 6zel sektdr yatirimlarina
odaklanildi. DamNus Enerji ve Yatirim A.S. Yonetim Kurulu Bagkan1 Dr. Nusret
Comert baskanliginda gerceklesen 6zel sektdr panelinde, Prof. Dr. Ertugrul
Deliktas, Gokhan Yardim, Cem Ozkék ve ibrahim Derya, enerji yatirimlarmin
ekonomik ve stratejik boyutlarmi ele aldi. Dijitallesmenin enerji sektoriine

etkileri ve akill sehir projeleri de giiniin 6ne ¢ikan konular1 arasinda yer aldu.

Kapanigsa dogru, MDI Business School Cezayir’in diizenledigi “Future-
Oriented Strategies in Energy Transition” panelinde, Dr. Amina Benlakdar
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baskanliginda, Cezayir’in yenilenebilir enerji potansiyeli ve yatirim stratejileri
tartisildi. Messaoud Zerouti, Nadia Ahmadouche, Carlos Gonzalo Penela ve
Nour Elislam Djedaa gibi konusmacilar, enerji gegisine dair somut ¢dziim

Onerileri sundu.

Kongre, akademi ve sektdr temsilcilerini bir araya getirerek enerji diinyasinin
donisiimiine 151k tuttu ve siirdiiriilebilir enerji ¢éziimlerine katki saglamaya

yonelik is birliklerine zemin hazirladi.
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A SPATIAL PANEL QUANTILE APPROACH TO THE WORLD
OIL DEMAND MODEL

Aygul ANAVATAN

Assoc. Prof., Department of Econometrics,
Pamukkale University, Denizli, Tiirkiye,
aanavatan@pau.edu.tr

M. Serdar ISPIR
Prof., Department of Economics,
Pamukkale University, Denizli, Tiirkiye,

sispir@pau.edu.tr

In 1973, oil accounted for 46% of global energy consumption, but by 2021,
its share had declined to 31% of total final energy consumption. Nonetheless,
absolute oil consumption continues to grow, with approximately 99.4 million
barrels per day consumed in 2022, rising to 101.1 million in 2023, and projected
to approach 102 million barrels per day in 2024. Despite advancements in
technology and the widespread adoption of electric vehicles, the share of oil in
total energy demand has decreased, yet its absolute consumption remains on an
upward trajectory, underscoring its strategic importance. This study investigates
the spatial externalities of oil consumption per capita on global oil demand,
a dimension that, to our knowledge, has been overlooked in the extensive
empirical literature. Using data from 73 countries over the period 1998-2018,
a spatial panel quantile regression model is applied to account for elasticities
across different levels of oil demand. Spatial externalities are analyzed not only
through geographic proximity but also through economic ties, defined by the top
10 trading partners during the observed period. Preliminary findings suggest that
a Durbin spatial model best fits the data, providing robust evidence of positive
spatial externalities at both geographical and economic levels. The elasticity
coefficients align with economic expectations, further affirming the strategic

14
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importance of oil in global energy systems.

Keywords: oil demand, energy, elasticity, spatial econometrics, quantile

regression
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EVALUATING EFFICIENCY OF THE INSTALLED POWER
CAPACITIES IN RENEWABLE ENERGY PRODUCTION FOR
OECD COUNTRIES

Ertugrul DELIKTAS

Izmir Katip Celebi University, The Faculty of Economics and
Administrative Sciences, Department of International Trade and Business,
[zmir, Tiirkiye

ORCID (0000-0003-1999-8176)

e-mail:egeertugrul.deliktas@gmail.com

+90 533 2609753

ABSTRACT

While fossil fuel-based energy production enhances our quality of life, it also
adversely affects it by contributing to pollution, greenhouse gas emissions, and
global warming. For these reasons, global interest and investment in installed
power capacities in renewable energy resources have grown steadily in recent
years. However, they also have substantial costs associated with renewable
energy. Therefore, it is curicial for renewable energy facilities or capacities
to operate efficiently. This study examines the relative production efficiency
of installed power capacities in renewable energy —specifically hydropower,
solar, and wind energy—generation for OECD countries from 2000 to 2021.

Data envelopment analysis and Malmquist productivity indices (Coelli 1996)
are used to calculate the relative efficiency in renewable energy production
and the components of total factor productivity change of the installed power
capacities .

Data set includes renewable energy production or electricity generation
in gigawatt- hours (GWh), electricity installed power capacity of plants in
megawatt (MW), and land area (kilometer squares) for each OECD country over
the period 2000-2021. All data are obtained from IMF statisitcs, International
Renewable Energy Agency (IRENA) (2022), Renewable Energy Statistics and

16
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World Bank (WDI).

The key findings of study indicate that the power plants experince a significant
inefficiency in producing electrical energy, on average. However, efficiency
scores vary regarding to types of renewable energy. While some countries
perform better and determines the best-practice frontier in specific renewable
energy categories, others exhibit lower efficiency levels. Additionally, OECD
countries experinces technical progress and growth in total factor productivity,
on average, from 2000 to 2021 in renewable energy production.

Key words: renewable energy, technical efficiency, total factor productivity,
installed power capacities, OECD countries
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ENERJi, SURDURULEBILIRLIK VE VERIMLILIGE
YONELIK YAPAY ZEKA ODAKLI YAKLASIMLAR:
BiBLIYOMETRIK BIiR BAKIS ACISI

Nesibe MANAV MUTLU
Dr. Ogr. Uyesi Nesibe Manav Mutlu,
Istanbul Nisantas: Universitesi

nesibe.manav(@nisantasi.edu.tr

Polathan KUSPECI
Dr. Ogr. Uyesi Polathan Kiisbeci,
Istanbul Nisantas: Universitesi

scholar@polathan.com

Bu calisma, enerji, siirdiiriilebilirlik, enerji verimliligi ve bu alanlarin yapay
zeka ile entegrasyonuna odaklanan akademik yaynlarin bibliyometrik analizini
sunmaktadir. Aragtirma, bilimsel literatiirdeki degisimleri gorsellestirmeyi, temel
arastirma alanlarimi tanimlamay1 ve yapay zekanin enerji yonetimi lizerindeki
etkisini incelemeyi hedeflemektedir. Scopus veri tabanindan elde edilen verilere
dayanan bu analiz, VOSviewer yazilimi kullanilarak cografi dagilim, yazar is
birligi, en ¢ok atif alan yayinlar ve anahtar kelime aglarin1 kapsamli bir sekilde
incelemektedir. Calisma, yapay zekanin enerji verimliligi ve siirdiiriilebilirlik
tizerindeki rolii hakkinda derinlemesine iggdriiler saglamaktadir.'

Bulgular, yapay zeka algoritmalarinin enetji verimliligi ve stirdiiriilebilirlik
hedeflerine ulagmada giderek daha onemli bir rol oynadigim gdstermektedir.
Enerji optimizasyonu, yenilenebilir enerji kaynaklarinin yonetimi, karbon
emisyonlarmin azaltilmas1 ve akilli enerji sistemleri odaklanilan alanlardan
bazilaridir. Elde edilen sonuglar, aragtirmacilar ve politika yapicilar igin enerji
sektoriinde yenilik¢i ¢ozlimler gelistirmek amaciyla yapay zekanin etkin

kullanimina y6nelik degerli bir yol haritasi sunmaktadir.

Sonuglar, yapay zeka ile enerji alanlarinin entegrasyonunda daha fazla is
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birligine ihtiya¢ duyuldugunu ve mevcut aragtirma bosluklariin belirlenmesi
gerektigini ortaya koymaktadir. Bu ¢alisma, yalnizca bilimsel literatiire katkida
bulunmakla kalmay1p, ayn1 zamanda enerji sektoriinde gelecekteki arastirmalar
ve yenilik¢i uygulamalar i¢in rehber niteligi tasimaktadir.

Anahtar Kelimeler: Enerji, Siirdiirtilebilirlik, Yapay Zeka, Enerji Verimliligi,
Bibliyometrik Analiz
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AI-DRIVEN APPROACHES TO ENERGY, SUSTAINABILITY,
AND EFFICIENCY: A BIBLIOMETRIC PERSPECTIVE

The study is a bibliometric analysis of academic publications focusing on
energy, sustainability, energy efficiency, and their integration with artificial
intelligence. This study aims to map the evolution of scientific literature, identify
key research topics, and explore the impact of Al on energy management. Based
on the data from Scopus, this study conducts an in-depth analysis regarding
geographic distribution, author collaboration, highly cited publications, and
keyword networks using the VOSviewer software to draw comprehensive
insights into the role of Al in energy efficiency and sustainability.

The findings have evinced that Al algorithms are increasingly significant in
the quest to reach energy efficiency and sustainability goals. Energy optimization,
management of renewable energy resources, reduction of carbon emissions,
and smart energy systems are some focus areas. These results provide a useful
roadmap for researchers and policymakers in leveraging Al for innovative

solutions in the energy sector.

The results emphasize the need for further collaboration in the integration
of Al and energy domains, identifying the research gaps that exist. This study
contributes not only to the scientific literature but also provides guidelines for
future research and innovative practices in the energy industry.

Keywords: Energy, Sustainability, Artificial Intelligence, Energy Efficiency,

Bibliometric Analysis

Presentation Language: Turkish
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RESEARCH ON MATHEMATICAL OPTIMIZATION IN
ENERGY MANAGEMENT
Abstract

Nesibe MANAY MUTLU
Dr., Istanbul Nisantas1 Universitesi

Sartyer/Istanbul

This study presents a comprehensive analysis of research that integrates
mathematical optimization and modeling in energy management. The research
employs a systematic approach to identify trends, influential studies, and key
contributors in the field. By examining publications from major academic
databases, the study maps the evolution of interdisciplinary research at the
intersection of energy systems optimization and management strategies. Topics
such as energy resource allocation, demand forecasting, sustainable energy
planning, and operational optimization are explored, with an emphasis on
the mathematical models supporting these processes. Additionally, the study
investigates the growing impact of advanced computational techniques and
decision-support systems in energy management. The results highlight dominant
themes, emerging trends, and geographical and institutional contributions,
offering insights into future research directions. This analysis serves as a resource
for researchers aiming to address complex energy challenges through optimized
management strategies and mathematical modeling.

OZET

Bu ¢alisma, enerji yonetimi konusundaki matematiksel optimizasyon ve
modelleme alanlarini birlestiren arastirmalarin kapsamli bir analizini sunmaktadir.
Aragtirma, alandaki egilimleri, etkili calismalar1 ve dnemli katki saglayan kisileri

belirlemek i¢in sistematik bir yaklasim kullanmaktadir. Baglica akademik veri
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tabanlarindan alinan yayinlar incelenerek, enerji sistemlerinin optimizasyonu
ve yonetim stratejilerinin kesisim noktasinda disiplinler arasi aragtirmalarin
gecmisten bugiline haritalandirilmaktadir. Enerji kaynaklarinin tahsisi, talep
tahmini, siirdiiriilebilir enerji planlamasi ve operasyonel optimizasyon gibi
konular incelenmekte ve bu siiregleri destekleyen matematiksel modellere vurgu
yapilmaktadir. Ayrica, enerji yonetiminde gelismis hesaplama tekniklerinin ve
karar destek sistemlerinin artan etkisi arastirilmaktadir. Sonuglar, baskin temalari,
ortaya ¢ikan egilimleri ve cografi ve kurumsal katkilar vurgulayarak gelecekteki
arastirma yonelimlerine dair iggdriiler sunmaktadir. Bu analiz, karmagik enerji
sorunlarin1 optimize edilmis ve matematiksel modelleme yonetim stratejileri

yoluyla ele almak isteyen aragtirmacilar i¢in bir kaynak teskil etmektedir.

Keywords: Energy, Management, Mathematical Optimization, Modeling,
Sustainable Planning

Anahtar Kelimeler: Enerji, Yonetim, Matematiksel Optimizasyon,

Modelleme, Siirdiiriilebilir Planlama
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THE IMPORTANCE OF ARTIFICIAL INTELLIGENCE IN
THE ENERGY SECTOR

The efficient use of resources in energy systems is of great importance.
Particularly in the renewable energy sector, artificial intelligence technologies
provide critical solutions for energy storage, distribution, and efficient utilization.
With evolving technologies, artificial intelligence solutions are increasingly
being used to optimize energy systems.Artificial intelligence systems play a
critical role in managing and optimizing energy storage systems, especially when
integrated with renewable energy sources. These systems can predict fluctuations
in energy production and grid demand, optimize when energy will be stored
and released, and enhance the economic feasibility and performance of storage
systems. Al also collects more data to address problems effectively, enabling
efficient planning and optimization of energy systems. Moreover, Al contributes
to predictive maintenance and automation. Al-based energy management
systems can continuously monitor heating, cooling, and lighting systems in
buildings to dynamically optimize energy consumption. These systems respond
to real-time energy demands to ensure optimal energy use, thereby improving
energy efficiency.Al in collaboration with IoT (Internet of Things) and machine
learning technologies, can process, store, and manage large amounts of data in
less time and at lower costs.

Al Applications in the Energy Sector
1-Predictive Analytics

The modern world faces severe energy crises. With growing industrial
demands and rising global populations, energy needs are increasing dramatically.
AD’s predictive and analytical capabilities are considered critical for solving
these challenges. Energy companies can minimize costs, optimize power usage,
and provide better customer service through Al-driven predictions.

2-Resource Management

Al forecasts help energy companies distribute resources effectively, anticipate

energy demands, and prepare for issues in advance. From the consumer’s
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perspective, Al enables power savings, lower bills, and customized energy

services.
3-Energy Storage

Efficient energy storage is complex and requires additional capacity and
management systems. Al can optimize energy storage, especially for renewable
sources like wind energy, and minimize power losses through smart storage

solutions.

4-Preventive Maintenance

Energy misuse can be dangerous. For instance, fatal wildfires in California
were caused by faulty transmission lines. Al systems could have predicted
system overloads and provided operators with advance warnings of potential

transformer failures.

Al is transforming the energy sector, enabling solutions for efficiency,
sustainability, and safety. By integrating Al with renewable energy sources, the

sector can better address climate crises and improve energy management.
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ENDUSTRI 4.0 VE YAPAY ZEKA ENTEGRASYONUNA
YONELIK CALISMALARIN ENERJi VERIMLILiGINE
ETKIiLERI

Pelin TEKIN, Sevilay UCAR YUZBAS
ABSTRACT

Endiistri 4.0 sanayi devrimi, dijital teknolojilerle endiistriyel {iretim
stireclerini yeniden tanimlarken, enerji verimliligi konusunda da ¢ok onemli
potansiyeller ve yeni imkanlar kullaniciya sunmaktadir. Bu c¢aligma da,
Endiistri 4.0 teknolojilerinin, 6zellikle yapay zeka (YZ) uygulamalarimin enerji
verimliligi lizerindeki etkilerini incelenmistir. Bu baglamda, nesnelerin interneti
(IoT), siber-fiziksel sistemler (CPS), biiyiik veri analitigi ve makine dgrenmesi
gibi teknolojilerin enerji kullanimini optimize etme yollar1 ele almmistir ve
sonuglar geleneksel yontemler ile karsilagtirilip yorumlanmigtir. Endiistri 4.0
Teknolojilerinin Enerji Verimliligi ile Iligkisi 1.1 Nesnelerin Interneti (IoT) IoT
cihazlari, enerji tiiketim verilerini anilik olarak izleyebilir ve optimize edebilir.
Fabrikalarda enerji kullaniminin gergek zamanh takip edilmesi, enerji israfinin
oniinii geger ve maliyetleri diisiiriir. Akilli sensorler ve [oT tabanli sistemler, {iretim
hattinin belirli bolgelerinde enerji performansini iyilestirme olanaklar1 saglar.
1.2 Biiyiik Veri ve Veri Analitigi Biiylik veri analitigi, ¢cok biiyiik miktarlardaki
enerji kullanim verilerini anlamli hale getirerek 6nemli ¢ikarimlar yapar. Bu
analizler, Uretim siireglerinde enerji kayiplarimin nerede ve neden meydana
geldigini belirlemede kullamilabilir. 1.3 Makine Ogrenmesi ve Yapay Zeka YZ
ve makine 6grenmesi algoritmalari, enerji tiiketimindeki kaliplar1 taniyarak
Ongorii modelleri gelistirir. Bu modeller, liretim hattinin daha etkin bir sekilde
calismasi i¢in otomatik ayarlamalar yapabilir. 1.4 Siber-Fiziksel Sistemler (CPS)
CPS, fiziksel ve dijital sistemlerin entegrasyonunu saglayarak enerji verimliligini
artirabilir. Bu sistemler, enerji kullanimimi optimize eden dinamik karar alma
mekanizmalar1 sunar. 2. Yapay Zeka ve Enerji Verimliligi 2.1 Akilli Enerji
Yonetimi YZ tabanli sistemler, enerji yogun endiistriyel ekipmanlar1 optimize
ederek enerji tasarrufu saglamaktadir. Mesela, tahmine dayali bakim algoritmalart,
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ariza yapacak ekipmani dnceden belirleyerek gereksiz enerji kaybini onler. 2.2
Iklimlendirme ve Aydinlatma Kontrolii YZ destekli enerji sistemleri, fabrikalarda
1sitma, sogutma ve aydinlatma gibi enerji tiiketen faaliyetleri optimize eder. 2.3
Enerji Tedarik Zinciri Optimizasyonu YZ, enerji tedarik ve {iretim zincirindeki
stirecleri analiz ederek daha az enerji ile daha fazla verim saglanmasina olanak
tanir. 3. Uygulama Alanlarn ¢ Fabrikalar: Akilli fabrikalarda enerji kullanimini
optimize eden IoT ve YZ tabanli sistemler. « Enerji Uretim Tesisleri: Yenilenebilir
enerji kaynaklarmin verimliligini artirma. ¢ Ulagim: Akilli trafik yonetimi
ile enerji tasarrufu. Zorluklar ve Gelecek Perspektifler Endiistri 4.0 ve yapay
zeka uygulamalariin enerji verimliligi konusundaki potansiyeline ragmen, bu
teknolojilerin hayata gecirilmesinde birgok zorluk bulunmaktadir. Veri gizliligi,
altyapi maliyetleri ve teknik bilgi eksikligi gibi engeller 6ne ¢ikmaktadir. Bununla
birlikte, bu teknolojilerin yayginlasmasiyla enerji verimliligini daha da artiracak
yeniliklerin ortaya ¢ikmasi beklenmektedir. Sonug ve Tartisma: Endiistri 4.0 ve
yapay zeka entegrasyonu, enerji verimliligi alaninda gesitli ¢éziimler sunmakta
ve bu ¢oziimler ekonomik ve gevresel faydalar saglamaktadir. Ornegin, General
Electric tarafindan yiiriitiillen ¢calisma da, Yapay zeka tabanli sistemlerin enerji
santrallerinde %20’ye kadar enerji tasarrufu saglayabilecegini 6ne siiriillmektedir.
Benzer sekilde, Siemens’in akilli fabrikalarinda IoT tabanli enerji yonetim
sistemleriyle %15 oraninda enerji verimliligi elde ettiklerini ve gevreye duyarl
sistemler yaptiklarini belirtmislerdir. Bu baglamda, yapilan bilimsel arastirmalar,
dijitallesme ve YZ entegrasyonunun enerji yogun endiistrilerde kayda deger
tasarruf sagladigini desteklemektedir. Ayrica, McKinsey & Company tarafindan
yayinlanan bir rapora gore, IoT ve YZ tabanli enerji sistemlerinin kiiresel
endiistriyel enerji tiiketimini %10 oraninda azaltma potansiyeli bulundugu
belirtilmistir. Bu bulgular, sadece ekonomik kazanci degil, ayn1 zamanda sera
gazi emisyonlarini azaltarak ¢evresel siirdiiriilebilirlige katki saglamaktadir. Tiim
bu bilgiler, dijital teknolojilerin enerji verimliligini artirmadaki roliiniin bilimsel
temellere dayandigin1 ve gelecekte daha yaygin hale gelerek siirdiiriilebilir
bir diinya insa edilecegini ortaya koymaktadir. Kaynaklar 1- https:/www.
mckinsey.com/industries/electric-power-and-natural-gas/ourinsights/the-
energy-transition-where-are-we-really? 2- https://www.webtures.com/tr/blog/
uretim-sektorunde-yapay-zekaentegrasyonu/ 3- World Economic Forum. Global
Risks Report 2024 4- McKinsey & Company. Technology Trends Outlook 2024
5- MarketsandMarkets. (n.d.). Artificial Intelligence in Manufacturing Market
by Offering, Technology, Application, Industry, and Region — Global Forecast
to 2028. Retrieved August 28, 2024. 6- 330579820 Endustr1 40 Ve Lojistik
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Sektorune_Yansimalarinin_Ornek Olay Ka psaminda_Degerlendirilmes:
Evaluation Of Industry 40 And Its Reflections O f Logistics Sector A
Case_Study.

27



NEW . P ¢
2. Uluslararasi Enerji Kongresi Ozet Bildirileri Kitabi/ Abstracts

POWER FACTOR MONITORING AND COMPENSATION
APPLICATIONS IN INDUSTRIAL ZONES

Electrical & Electronics Engineer Ph.D(c)
Atakan YERLI

atakan.yerli@nisantasi.edu.tr

In today’s industrial zones, energy efficiency and power factor management
are becoming increasingly important. Monitoring the power factor for each
company and tracking it in real-time through ESP32 devices via the ESPONE
interface allows for the effective implementation of power analysis and
compensation applications. This system enables the instant identification of
companies lacking in power factors and facilitates the achievement of energy
efficiency, thereby reducing costs. Power analysis provides a detailed examination
of energy consumption, identifying and correcting unnecessary energy losses.
Through compensation applications, companies can increase efficiency in energy
systems by correcting the power factor. This leads to advantages such as cost
reduction in electricity consumption and mitigating environmental impact. The
monitoring of power factors and implementation of compensation applications
in industrial zones enhance sustainable energy management and offer economic
solutions, thereby increasing the competitiveness of industrial facilities. This
comprehensive approach fosters significant strides in energy efficiency, paving
the way for a cleaner environment for future generations. The interconnected ESP
system within a beehive operates autonomously up to kilometers, facilitating data
exchange among its components without the need for an external Wi-Fi network.
This innovative setup enables the seamless transfer of data within the beehive
itself, showcasing its potential for real-time data transmission to regulatory
bodies like the Energy Market Regulatory Authority (EPDK) by industrial zones.
This innovative solution holds promise for enhancing operational efficiency and
data management practices within industrial zones while ensuring seamless

connectivity and regulatory compliance.
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Keywords: Industrial Zones, Power Factor, Compensation,Government
Control, Local Network,Data Management

29



NEW . P ¢
2. Uluslararasi Enerji Kongresi Ozet Bildirileri Kitabi/ Abstracts

POWER DISTRIBUTION AND TRANSMISSION STRATEGY
TO ADDRESS THE INCREASED DEMAND FOR ELECTRIC
VEHICLES

Electrical & Electronics Engineer Ph.D(c)
Atakan YERLI

atakan.yerli@nisantasi.edu.tr

The project is focused on enhancing smart grids and improving efficiency
parameters within transmission and distribution systems. As urban centers
experience a rise in electric vehicles and the demand for rapid charging solutions,
governmental bodies are compelled to invest in advanced energy mapping
technologies and smart grid initiatives. The strategic management of energy
necessitates a pioneering approach. This methodology leverages existing gas
stations to accommodate new charging facilities alongside various substations.
A specialized electric vehicle charging station has been devised to draw power
from three primary distribution sources: solar panels, repurposed electric vehicle
batteries, and the conventional grid system. Notably, the solar panels integrated
into the structure operate on a 96V low voltage configuration rather than the
conventional 12V standard. Electric vehicle batteries typically operate within
the range of 400-800V for lithium-ion packs. The implementation of a GaN-
FET based boost converter facilitates the conversion of DC voltage from solar
panels to efficiently charge batteries, offering advantages such as reduced heat
dissipation and enhanced overall efficiency. This setup also enables rapid direct
current charging for electric vehicles without the need for intermediary voltage
conversion processes. Throughout daylight hours, the system affords cost-
effective electricity for electric vehicle charging operations, while concurrently
enabling surplus electricity to be channeled into the AC transmission grid during
critical peak periods between 6-9 AM and 7-10 PM. This innovative solution
is designed to optimize existing horizontal architectural frameworks and
established infrastructural systems. By mitigating the necessity for investments in
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new transformer substations, power generation facilities, and line infrastructure
upgrades—which typically burden state coffers—this localized approach holds

promise for resolving such challenges within urban environments.

Keywords: Urban Environments, Electrical Vehicle, Energy Mapping,Gan-
Fet,
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ENERJI VE AKILLI SEHIRLER: SEHIR YONETIMINDE
YENILENEBILIR ENERJI VE YAPAY ZEKANIN
BIRLIKTE KULLANILARAK SURDURULEBILIR SEHIR
ALTYAPILARININ TASARLANMASI

Oguzhan MANIOGLU

Doktora Ogrencisi, Istanbul Universitesi
Sosyal Bilimler Enstitiisti

Siyaset Bilimi ve Kamu Yonetimi programi.
oguzhanmanioglua@gmail.com

Mazury/Polonya, Istanbul/Tiirkiye.

OZET

Diinya niifusu giin gegtikce artmakta, birey ve toplumlarin yasam alanlari
olan sehirler kalabaliklagmaktadir. Bu yogun yasam kosullari ¢esitli problemlerin
yasanmasina sebep olmakta ve bu durumlarin siirdiiriilebilir ve akilli ¢oziimleri
ihtiyac1 olmaktadir. Iste bu noktada devreye “akilli sehirler” girmektedir. Akill1
sehirler; yasanan bu hizhi niifus artis1 karsisinda belirlemis oldugu g¢evresel
siirdiiriilebilirlik amaglar1 dahilinde, enerji verimliligi ve kaynak yoOnetimi
noktasinda ¢igir agan modern ¢ozimleri bilinyesinde barindirmaktadir. Bu
calismanin temel hedefi, 6zellikle yenilebilir enerji kaynaklarmin entegrasyonu
ile yapay zeka destekli enerji yonetim sistemlerinin etkinligi incelenerek; akilli
sehirlerdeki enerji yonetim siireglerini anlayarak enerjinin yeni teknolojik
imkanlar ile birlikte nasil doniistiigiinii ve doniisiim sonrasi siirdiiriilebilirlik
hedeflerinde hangi konumda yer aldig1, hangi rolii oynadigini incelemektir.

Calisma enerji sistemlerinin, enerji tiiketim profilinin doniisiimiinii ve diigiik
karbonlu bir gelecege nasil ulasilacagini incelerken ayn1 zamanda; yenilenebilir
enerji entegrasyonu ve yapay zeka destekli enerji yonetim sisteminin nasil bir ig
birligi igerisinde akilli sehir altyapilarinin olusumunda rol oynayacagi sorusuna

da yanit aramaktadir.
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Calisma planinda ise “karma yontemler”in kullanilmasi planlanmaktadir.
Bu yontem ile akilli sehirlerin enerji yonetim pratikleri nicel ve nitel olarak
incelenecek; oncelikli olarak kiiredeki farkli akilli sehir 6rneklerinden alinan
veriler analiz edilecek, yapay zeka tabanli enerji yonetim yapilarinin sehirlerdeki
akigt nasil minimalize ettigi simiilasyon ve gomiilii sensor verileriyle analiz

edilecektir.

Ozet olarak ele alinan bu ¢alisma konusu akilli sehirlerin enerji sistemlerine
dair yeni bir yaklagim gelistirmek amacinda olup; diisiik maliyetli, ¢evre
dostu enerji ¢oziimlerinin benimsenmesi noktasinda gesitli oneriler sunmay1

amagclamaktadir.

Anahtar Kelimeler: Yenilenebilir enerji entegrasyonu, akilli sebekeler,

enerji verimliligi, yapay zeka destekli enerji yonetimi, siirdiiriilebilir sehirlesme.

ENERGY AND SMART CITIES: DESIGNING SUSTAINABLE
CITY INFRASTRUCTURES BY USING RENEWABLE ENERGY
AND ARTIFICIAL INTELLIGENCE TOGETHER IN CITY
MANAGEMENT

Oguzhan MANIOGLU
Summary

The world population is increasing day by day and cities, which are the living
spaces of individuals and societies, are becoming crowded. These intense living
conditions cause various problems and these situations need sustainable and smart
solutions. This is where “smart cities” come into play. Smart cities incorporate
groundbreaking modern solutions in terms of energy efficiency and resource
management within the environmental sustainability goals it has set in the face of
this rapid population growth. The main objective of this study is to examine the
effectiveness of artificial intelligence-supported energy management systems,
especially with the integration of renewable energy sources; to understand the
energy management processes in smart cities and to examine how energy is
transformed with new technological possibilities and what position and role it

plays in post-transformation sustainability goals.
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While the study examines the transformation of energy systems, energy
consumption profile and how to achieve a low-carbon future, it also seeks
to answer the question of how renewable energy integration and artificial
intelligence-supported energy management system will play a role in the

formation of smart city infrastructures in cooperation.

In the work plan, it is planned to use “mixed methods”. With this method, the
energy management practices of smart cities will be examined quantitatively and
qualitatively; firstly, data from different smart city examples across the globe will
be analyzed, and how artificial intelligence-based energy management structures
minimize the flow in cities will be analyzed with simulation and embedded
sensor data.

In summary, this study aims to develop a new approach to the energy systems
of smart cities and to provide various recommendations for the adoption of low-

cost, environmentally friendly energy solutions.

Keywords: Renewable energy integration, smart grids, energy efficiency, Al-

enabled energy management, sustainable urbanization.
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OZET

Siirdiiriilebilirlik, isletmelerin ekonomik, sosyal ve gevresel nedenlerden dolay1
temiz enerji konusuna yatirim yapmalarma yol agmaktadir. Stirdiiriilebilirlik
faaliyet raporlar1 ve yesil finansal araglar finansal piyasalarin gelismesine ve
finansal istikrarin saglanmasina katki saglamaktadir. Yatirimcilar agisindan
piyasalara olan giiven artmakla birlikte ¢esitlendirme avantajiyla birlikte yatirim
kararlarini etkileyebilmektedir. Siirdiiriilebilir Kalkinma Amagclari dogrultusunda
temiz enerji yatirnmlarinin gelistirilmesi ve artirilmasi gerekmektedir. Ilgili
yatirimlarin yapilabilmesi finansman kaynagi saglanmasina bagli olup yesil
finansal araglar bu finansmanin saglanmas i¢in gelistirilen yeni nesil finansal
araclardir. Bu caligmanin amaci yesil finansal araglardan yesil tahviller ile
stirdiiriilebilir finans agisindan 6nemli gostergelerden siirdiiriilebilirlik endeksleri

arasindaki iliskinin degerlendirilmesidir.

Literatlirde yesil finans, siirdiiriilebilir finans, fosil enerji ve temiz enerji
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yatirimlari arasindaki iliski, yesil tahviller ve borsa endeksleri (teknoloji, temiz
enerji, enerji, enerji fiyatlar1) arasindaki iliski ve yesil tahvillerle geleneksel
tahviller arasindaki iliski son donemde artan bir sekilde incelenmistir.
Stirdiiriilebilirlik endeksleri ve yesil tahviller arasindaki iliski a¢isindan
literatiirde sinirli sayida ¢alisma oldugu tespit edilmistir.

Calismadasiirdiiriilebilirlikendeksleriveyesil tahviller (endeksler) agiklanarak
piyasalar arasindaki iliskinin 6nemi siirdiiriilebilir finans, finansal piyasalar,
finansal istikrar politika yapicilar ve yatirimcilar agisindan degerlendirilmistir.
Ayrica gelecekteki ¢aligmalara ve literatiire katki vermek amaciyla yesil finans
piyasasi degerinin biiylikliigii istatistik gostergeler {izerinden betimsel analizine

yer verilmistir.

Anahtar Kelimeler: Finansal Piyasalar, Siirdiiriilebilir Finans, Yesil Finans,
Yesil Tahviller, Siirdiiriilebilirlik Endeksleri

INVESTIGATING THE CAUSAL RELATIONSHIP BETWEEN
GREEN BONDS AND SUSTAINABILITY INDICES IN THE
CONTEXT OF SUSTAINABLE FINANCE

ABSTRACT

Sustainability is driving companies to invest in clean energy for economic,
social and environmental reasons. Sustainability reporting and green financial
instruments contribute to the development of financial markets and ensure
financial stability. As investor confidence in the markets increases, it may
influence investment decisions with the benefit of diversification. In line with
the Sustainable Development Goals, investments in clean energy need to be
developed and increased. Making such investments depends on the availability
of finance, and green financial instruments are a new generation of financial
instruments designed to provide this finance. The aim of this study is to assess
the relationship between green bonds, one of the green financial instruments,
and sustainability indices, which are important indicators in the context of

sustainable finance.

In the literature, the relationship between green finance, sustainable finance,
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fossil energy and clean energy investments, the relationship between green bonds
and stock market indices (technology, clean energy, energy, energy prices), and
the relationship between green bonds and traditional bonds has recently been
increasingly studied. It has been found that there is a limited amount of research
in the literature on the relationship between sustainability indices and green
bonds.

The study explained sustainability indices and green bonds (indices) and
assessed the importance of the relationship between the markets in terms of
sustainable finance, financial markets, financial stability policy makers and
investors. In addition, in order to contribute to future studies and literature,
a descriptive analysis of the size of the green finance market value through
statistical indicators is included.

Keywords: Financial Markets, Sustainable Finance, Green Finance, Green
Bonds, Sustainability Indices
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YENILENEBILIR ENERJI KAYNAKLARI
ENTEGRASYONUNUN TURKIYE ELEKTRIK PIYASASINDA
FiYAT VE VOLATILITE ETKILERI

Cemre Armina ARSLAN

OZET

Enerji Piyasalari Isletme A.S. (EPIAS), enerji emtialarinin toptan ticaretinde
Tiirkiye’nin 6nde gelen piyasa isletmecisi konumundadir. Kokeni elektrik
sektoriiniin serbestlesmesine dayanan piyasada yenilenebilir kaynaklarin agirlig:
giderek artmaktadir. Bu trend, hem Avrupa ve diinya enerji piyasalari ile hem de
iiretim Onceligi etkisinin fiyatlara olumlu yansimasi beklentisi ile uyumludur.
Bu caligmada, yeni ve temiz kaynaklar olan riizgar ve giines enerjisinin artan
piyasa entegrasyonunun EPIAS’ta olusan piyasa takas fiyati (PTF) ve fiyat
oynakligina etkileri incelenmektedir. 01.05.2013 ile 30.04.2021 aralig1 ¢alisma
donemi olarak secilmis olup giinliik ortalama PTF ve toplam iiretim ile riizgar
ve glines kaynakli tiretim miktarlar1 temel veri setini olusturmaktadir. Elektrik
fiyat serilerinin alisilageldik 6zelliklerinden olan mevsimselligi dikkate almak
iizere SARMA-GARCH modeli uyarlanarak riizgar kaynakli {iretimin fiyatlari
az da olsa azaltic1 etkisi oldugu sonucuna ulasilmistir. Bu sonug, literatiirdeki
oncelik sirasi etkisinin gecerli oldugunu gdstermektedir. Ancak, diger bir
yenilenebilir kaynak olan gilineste ayni etki saptanmamistir. Dolayisiyla, dncelik
sirasi etkisi incelenen donem itibariyle Tiirkiye piyasasi i¢in kismen gegerlidir.
Glines entegrasyonunun riizgara gore gec basladigini dikkate alarak yapilan daha
kisa donemli analiz de ayni bulgulari teyit etmektedir. GARCH ailesindeki farkli
modeller ve iki farkli donem dikkate alindiginda her iki kaynagin fiyat oynakligini
etkilemedigi de diger bir bulgudur. Giines i¢in 6ncelik siras1 etkisinin gecersiz
olmasi, kaynagin riizgara gore daha ge¢ piyasa entegrasyonuna baglanabilir.
Zaman igerisinde artan hacimlerle yenilenebilir kaynaklarin fiyat ve oynaklik

etkileri daha etkin olarak degerlendirilebilecektir.
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Anahtar Kkelimeler: elektrik piyasasi, yenilenebilir kaynak entegrasyonu,
SARMA-GARCH, oncelik siras1 etkisi, piyasa takas fiyati ve volatilitesi

PRICE AND VOLATILITY EFFECTS OF RENEWABLE
INTEGRATION IN TURKISH ELECTRICITY MARKET

Cemre Armina Arslan

ABSTRACT

Enerji Piyasalari Isletme A.S. (EPIAS) or Energy Exchange Istanbul (EXIST)
is the leading operator of wholesale energy markets in Tiirkiye. The intensity
of renewable resources is steadily rising in the market which has its roots in
electricity sector liberalization. This trend is compatible with both European
and world energy markets and the positive expectation of merit order effect on
prices. This research examines the day-ahead-market (DAM) price and volatility
effects in EXIST due to increasing integration of wind and solar energy sources,
which are both new and clean resources. The main data set consists of the daily
average DAM prices, total generation, wind and solar generation figures within
the selected analysis period, 01.05.2013 - 30.04.2021. Fitting SARMA-GARCH
model by considering seasonality, which is a stylized feature of electricity price
series, we have found out that wind-based generation has contributed to the merit
order effect, yet by a limited extent. This finding is in line with the literature
that generally supports this effect. However, the same end has not been reported
for the solar-based generation. Hence, merit order effect partially holds in the
Turkish market for the period covered in the analysis. A further analysis with a
different period which was shortened due to later integration of solar resources
also confirms the same finding. A further result suggests that integration of both
resources does not affect price volatility under different specifications in the
GARCH family and for the two periods. The lack of merit order effect for solar
generation might be due to delayed integration of this compared with the wind-
based one. In turn, a more effective assessment on price and volatility can be

made with increased volumes of renewable generation.
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Keywords: eclectricity market, renewable integration, SARMA-GARCH,

merit order effect, day-ahead price and volatility

Language for presentation: Turkish or English; both are OK.
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TURKIYE’DE YENILENEBILIiR ENERJi VE EKONOMIK
BUYUMENIN KARBON EMISYONU UZERINDEKI
ETKIiLERININ INCELENMESI

Dr. Esma ERDOGAN
Osmaniye Korkut Ata Universitesi,

Iktisadi ve Idari Bilimler Fakiiltesi, Iktisat Boliimii

OZET

Artan endiistriyel faaliyetler fosil yakitlarin yogun kullanimim tetiklemekte
ve atmosferdeki karbon salinimini artirmaktadir. Mevcut karbon emisyonlarinda
yiksek paya sahip iilkelerin yenilenebilir enerji kaynaklarinin kullanimini
yayginlagtirmalari da bu anlamda 6nemli olmaktadir. Tiirkiye, son yillarda
enerji politikalarin1 yenilenebilir kaynaklardan elde edilen enerjiyi artirmaya
yonelik reformlarla sekillendirmistir. Bu nedenle yenilenebilir enerji kaynaklari,
karbon emisyonlarinin azaltilmasinda 6nemli bir rol oynamaktadir. Tiirkiye nin
strdiiriilebilir kalkinma hedeflerine ulasabilmesi ig¢in, yenilenebilir enerji
yatirimlarinin ekonomik biiyiimeye etkilerini ve karbon emisyonlarin1 nasil
etkiledigini anlamak bu agidan 6nemlidir. Bu ¢alismada; Tiirkiye i¢in yenilenebilir
enerji tikketimi ve karbondioksit emisyonunun ekonomik biiyiime iizerine etkisi
ve aralarindaki iligki, 2000-2023 doénemi i¢in Johansen esbiitiinlesme ve Granger
nedensellik testleri ile incelenmistir. Ampirik analizler sonucunda, degiskenlerin
uzun donemde esbiitiinlesik oldugu ve Tiirkiye’de 2000-2023 déneminde karbon
emisyonundaki ve yenilenebilir enerji tiiketimindeki her %1 lik artisin ekonomik
bliytimeyi sirasiyla %0,89 ve %0,23 arttirdigini, nedensellik analizi sonucunda
ise her iki degiskenden ekonomik biiylimeye dogru tek yonlii bir nedensellik

iligkisi oldugu bulgusuna ulasilmistir.

Anahtar Kelimeler: Karbon Emisyonu,Yenilenebilir Enerji, Ekonomik
Biliyliime

Jel Code: C33, E23, O10
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ASSESSING THE IMPACT OF RENEWABLE ENERGY AND
ECONOMIC GROWTH ON CARBON EMISSIONS iN TURKIYE

The increase in industrial activity is a trigger for the intensive use of fossil
fuels and an increase in carbon dioxide emissions into the atmosphere. In this
sense, it is important for countries with a high share of current carbon emissions
to expand the use of renewable energy sources. Turkey has reformed its energy
policy to increase the share of renewable energy in recent years. Therefore,
renewable energy sources play an important role in reducing carbon emissions.
In order for Turkey to achieve its sustainable development goals, it is important
to have an understanding of the impact of renewable energy investments on
economic growth and carbon emissions. In this study, the effects of renewable
energy consumption and carbon dioxide emissions on economic growth and the
relationship between them are analysed by Johansen cointegration and Granger
causality tests for the period 2000-2023 for Turkey. As a result of the empirical
analysis, it is found that the variables are cointegrated in the long run and each
1% increase in carbon dioxide emissions and renewable energy consumption
increases economic growth by 0.89% and 0.23% respectively in the period 2000-
2023 in Turkey, and the causality analysis reveals that there is a unidirectional
causality relationship from both variables to economic growth.

Keywords: Carbon Emissions, Renewable Energy, Economic Growth

Jel Code: C33, E23, O10
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FIRE EXTINGUISHING SYSTEM DEVELOPMENT FOR
ENERGY STORAGE SYSTEMS SUITABLE FOR ELECTRICITY
GRID SCALE

Furkan flker AKIN
Department of Business Administration, Faculty of Economic,

Administrative and Social Sciences, Istanbul Nisantasi University, Turkey.

Omer Burak YEL
Department of Finance and Banking, Faculty of Economic, Administrative

and Social Sciences, Istanbul Nisantasi University, Turkey.

ABSTRACT

Electrical power systems must be able to provide uninterrupted service.
A disaster that will prevent power outages must be intervened immediately.
Common cases are the most common in the field. Fire is caused by a chemical
reaction under the influence of an oxidant (usually oxygen) and heat. The result
of this reaction is heat. If any of these elements are not present in the combustion
environment, the fire is extinguished. Active and passive fire precautions should
be taken to prevent all damages that may arise from fire. Foam, powder, sand,
water, halogen gas and carbon dioxide can be used to extinguish fire. However,
each extinguishing agent has both advantages and disadvantages. In this context,
although water is a good coolant and covering, it can lose its function by entering
under the flammable liquid during the extinguishing of low-density liquids. It
also cannot be used in electrical systems. Halon gas is used to extinguish fires
in environments where valuable materials are present without damaging the
materials. However, halon gas has been banned in most countries due to the
damage it causes to the ozone layer. Instead, studies are being conducted on
alternative extinguishing gases. In addition to these studies, new technologies
are being researched to extinguish fires. Within the scope of this study, one of
the new technologies is the use of acoustic methods, which is an acoustic-based
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fire extinguishing technique.

Within the scope of this study, it is planned to implement an acoustic air-
driven fire extinguishing system to extinguish fires in electrical systems with
acoustic air-driven air flow in the first studies to be carried out. In the study to
be applied for the first time for energy storage systems, the effectiveness of the
system will be tested at different flame sizes, different distances and frequencies,
and an application will be made on the polynomial regression method and

performance metrics.

Regression analysis, which will be used in the mathematical model to be
created, is a statistical method that allows us to estimate a result variable with
one or more input variables. When there is a linear relationship between the
input values in the data set and the result values, a linear regression model can be
used. However, if there is an abnormal relationship between the input values and
the output values, polynomial regression is needed to estimate the output value.
In our study, the polynomial regression method will be used since more stable
estimates are obtained. In addition, various parameters are used to measure
the performance of the model in regression problems. In this study, the most
commonly used performance parameters MSE (Mean Square Error) and RMSE

(Root Mean Square Error) will be used to measure the performance of the model.

As a result of the study, a fire extinguishing system will be developed in
accordance with energy storage systems. The most important added value that
this study will provide is that it can extinguish fires without using any chemicals
or liquids in electrical systems. In this way, it will be possible to intervene

without spreading widely.

Keywords: Energy Storage Safety, Fire Extinguishing Technologies,
Electrical Grid, Lithium-ion Battery Fires, Automatic Fire Extinguishing Systems
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BIST ELEKTRIK ENDEKSI iCINDEKIi YENILENEBILIR
ENERJI HISSELERININ VE MAKROEKONOMIK
DEGISKENLERIN ENDEKSE ETKIiSi

Rifat Mert AKBULUT
Yiiksek Lisans Ogrencisi, Kirikkale Universitesi,
Istatistik Anabilim Dal1

rifatmertakbulut@gmail.com
https://orcid.org/0000-0002-0582-7715

Serap YORUBULUT

Dr. Ogr. Uyesi, Kirikkale Universitesi, Istatistik Boliimii
siybulut@gmail.com
https://orcid.org/0000-0003-0781-4405

OZET

Tiirkiye’nin yenilenebilir enerji sektoriindeki biiylime trendi, enerji
sirketlerinin finansal performanslarini ve Borsa Istanbul Elektrik Endeksi
(XELKT) igindeki etkilerini daha yakindan inceleme gerekliligini ortaya
koymaktadir. Bu ¢alismanin amaci, yenilenebilir enerji sirketlerine ait hisse
performanslariin XELKT iizerindeki etkisini analiz etmek ve makroekonomik
degiskenlerin (faiz oranlari, déviz kurlari, enerji fiyatlari, enflasyon orani, sanayi
iiretim endeksi gibi) bu iligkiyi nasil sekillendirdigini degerlendirmektir.

Calismada, Mart 2023- Aralik 2024 donemine ait hisse senedi ve
makroekonomik veriler kullanilarak yenilenebilir enerji hisselerinin XELKT
iizerindeki etkileri incelenecektir. Bu kapsamda, geleneksel istatistiksel
yontemler ve makine 6grenmesi yontemleri uygulanarak veriler analiz edilecek
ve yontemlerin performansi karsilagtirilacaktir. Bdylece, endeksin dinamiklerini
en iyi agiklayan model belirlenecek ve yenilenebilir enerji hisselerinin endekse
olan katkist detayl bir sekilde degerlendirilecektir.
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Beklenen sonuglar, yenilenebilir enerji sirketlerinin endeksteki artan 6nemini
ve makroekonomik degiskenlerin endeks performansina etkisini ortaya koyarak
hem yatirimeilar hem de politika yapicilar icin 6énemli ¢ikarimlar sunacaktir.
Calisma, enerji doniisiimii ve siirdiiriilebilir finansal biiyiime ekseninde yenilik¢i
bir perspektif sunmayi amaglamaktadir.

Bu calisma, Tiirkiye’nin enerji sektoriinde siirdiiriilebilirlik hedeflerine
katkida bulunmay1 amaglamaktadir. Akademik literatiire katki saglamanin yani
sira, enerji piyasasi ve yatirim kararlariyla ilgili uygulanabilir 6neriler sunarak

sektordeki aktorler i¢in faydali bilgiler liretmeyi hedeflemektedir.

Anahtar Kelimeler: BIST Elektrik Endeksi (XELKT), Yenilenebilir Enerji
Hisseleri, Makine Ogrenimi, Makroekonomik Degiskenler, Veri Analizi

THE IMPACT OF RENEWABLE ENERGY STOCKS AND
MACROECONOMIC VARIABLES ON THE BIST ELECTRICITY
INDEX

Rifat Mert AKBULUT
Graduate Student, Kirikkale University, Department of

Statisticsrifatmertakbulut@gmail.com
https://orcid.org/0000-0002-0582-7715

Serap YORUBULUT

Assistant Professor, Kirikkale University, Department of Statistics
siybulut@gmail.com

https://orcid.org/0000-0003-0781-4405

The growth trend in Turkey’s renewable energy sector highlights the need
to examine the financial performance of energy companies and their impact on
the Borsa Istanbul Electricity Index (XELKT) more closely. This study aims
to analyze the influence of renewable energy companies’ stock performance

on XELKT and evaluate how macroeconomic variables (e.g., interest rates,
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exchange rates, energy prices, inflation rates, and industrial production index)
shape this relationship.

In the study, stock and macroeconomic data from the period March 2023 to
December 2024 will be used to examine the effects of renewable energy stocks
on XELKT. Within this scope, data will be analyzed using traditional statistical
methods and machine learning approaches, and the performance of these methods
will be compared. Thus, the model that best explains the dynamics of the index
will be identified, and the contribution of renewable energy stocks to the index

will be evaluated in detail.

The expected results will reveal the growing importance of renewable energy
companies in the index and the impact of macroeconomic variables on index
performance, offering significant insights for both investors and policymakers.
This study aims to provide an innovative perspective on energy transformation
and sustainable financial growth.

This study seeks to contribute to Turkey’s sustainability goals in the energy
sector. In addition to making academic contributions, it aims to produce
actionable insights for energy market participants and investment decisions,
providing useful information for industry stakeholders.

Keywords: BIST Electricity Index (XELKT), Renewable Energy Stocks,

Machine Learning, Macroeconomic Variables, Data Analysis
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BELIRLEYICIiLERI UZERINE iNCELEMELER
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OZET

Gegmisten giliniimiize enerji kaynaklarinin  kullanimi  incelendiginde
Sanayi Devrimine kadar olan siirecte genellikle kas giicliniin yogun oldugu
bilinmektedir. Fakat 6zellikle Sanayi Devrimiyle beraber iiretim siireclerinin
degismesi, iilkelerde sanayi sektoriiniin gelismesiyle birlikte kas giicii kullanimi
yerini makinelere birakmis ve bu siirecte fosil yakit kullanimi da yaygin hale
gelmistir. Yiiksek ekonomik biiyiime i¢in daha fazla enerji kullanma gerekliligi
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berbaerinde fosil yakitlarin ¢cevreye olan tahribati ve fiyat oynakliklar ile fosil
kaynaklarin tiikenebilir olmas: tehlikesi kargisinda alternatif enerji kaynagi
arayiglar1 derinlesmistir. Bu noktada 6zellikle son yillarda yenilenebilir enerji
kaynaklarinin ekonomik yapiya adapte edilmesi giindeme gelerek siirdiiriilebilir
cevre acisindan giiniimiizde de son derece kiymet verilen bir konu haline gelmistir.
Bu calismada stirdiiriilebilir bir gelecek ve bagimlilik ile kirilganligi elimine
etme adina Tiirkiye’nin yenilenebilir enerji kullaniminin ekonomik gostergeler
acisindan belirleyicileri inceleme konusu yapilmistir. Bu kapsamda 1991-2021
yillar igin Tirkiye 6zelinde Augmented ARDL yaklasimindan faydalanilarak
yenilenebilir enerji kullaniminda petrol fiyatlari, toplam faktor verimliligi,
karbondioksit emisyonlar1 ve cari acik dengesi degiskenleri kullanilarak analiz
yuriitilmisgtiir. Elde edilen bulgular Tiirkiye’nin biiyiime siirecinde tiiketime
ve faktdr arzina dayali biiyiime siireclerinin enerji doniistimiinde toplam faktor

verimliliginden uzakta kalindigin1 géstermistir.

Anahtar Kelimeler: Yenilenebilir Enerji Kullanimi, Siirdiiriilebilir Cevre,
Nitelikli Biiyiime, Augmented ARDL

ECONOMIC DETERMINANTS OF RENEWABLE ENERGY IN
TURKIYE

ABSTRACT

When examining the use of energy resources from past to present, it is evident
that muscle power was predominantly relied upon until the onset of the Industrial
Revolution. However, with changes in production processes—particularly during
the Industrial Revolution and the subsequent development of the industrial sector
in various countries—muscle power was gradually replaced by machinery, and
the use of fossil fuels became increasingly widespread. Driven by the need
for greater energy consumption to sustain high economic growth, the search
for alternative energy sources has intensified in response to the environmental
damage and price volatility associated with fossil fuels, as well as the looming
threat of their depletion. At this juncture, particularly in recent years, integrating
renewable energy resources into the economic framework has become a highly
prioritized issue for achieving environmental sustainability. This study explores
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the factors influencing Turkiye’s renewable energy utilization, focusing on
economic indicators to promote a sustainable future and reduce dependency and
vulnerability. In this context, the Augmented ARDL approach was employed to
analyze Turkiye’s renewable energy usage for the period 1991-2021, utilizing
variables such as oil prices, total factor productivity, carbon dioxide emissions,
and the current account deficit balance. The findings indicate that Turkiye’s
growth process remains largely disconnected from total factor productivity,
particularly in the context of energy transition within consumption- and factor
supply-driven growth dynamics.

Keywords: Renewable Energy Consumption, Sustainable Environment,
Qualified Growth, Augmented ARDL
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OZET

Cin halk cumhuriyetinin Hazar havzasindaki Stratejik acidan iran, Giircistan,
Tiirkmenistan ve Azerbaycan’a sinir1 olan hazar havzasi Avrupa, Asya ve
Ortadogu’yu birlestirme 6zelligi dolayisiyla soguk savas sonrasinda jeopolitik
olarak Onemi artan bolgelerden biri haline gelmistir. Dogalgaz, petrol ve
hidrokarbon rezervleri agisindan zengin olan hazar havzasi tahmini olarak 16-32
milyar varil petrol ve 7-10 m3 dogalgaz rezervine sahiptir. Sovyetler birliginin
sona ermesi sonucunda Hazar havzasinda artan rekabete, artan enerji ihtiyaci
dolayisiyla Cin halk cumhuriyeti dahil olmustur. Cin Halk Cumbhuriyeti enerji
ihtiyacinin %60 kadarim ithal etmektedir. Bu dogrultuda, Cin Halk Cumhuriyeti
soguk savag sonrasinda biiylik gii¢ statiisiinii korumus gii¢ler olan Amerika
Birlesik Devletleri ve Sovyet sosyalist cumhuriyetler birliginin ardili olan Rusya
Federasyonu ile hazar havzasinda jeopolitik bir rekabet yasamaktadir. Bu rekabet
baglaminda, Cin halk cumhuriyeti bolgedeki yatirnm ve diplomatik iliskilerini
arttirarak bolgedeki varligini artirmak dolayisiyla bolgedeki uzun vadeli enerji
kaynaklar iizerinde sz sahibi olmak istemektedir. Literatiir taramasi, vaka va

dokiiman analizi ¢aligmas1 yapilacak olan arastirmada, kavramsal arka plan
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olusturan enerji diplomasisi baglaminda jeopolitik unsurlarin enerji politikalarina
etkisi tartigilacaktir. Uluslararasi iligkiler baglaminda enerji tedarikinin jeopolitik
olarak incelenmesi gerek sistemik risklerin anlagilmasi gerekse gelecekte
Hazar havzasinin nasil bir politik ortamla karsilarak, fosil kaynaklardan yesil
enerjiye gecisin dinamikleri konusunda reel politik baglamda ongiirii sunulmasi
amaglanmaktadir. Anahtar Kelimeler: Hazar Havzasi, Cin Halk Cumhuriyeti,
enerji giivenligi, jeopolitik rekabet, bolgesel yatirimlar The People’s Republic
of China Geopolitical Strategy in the Caspian Basin and Energy Competition
Volkan Basarana , Osman Corlukb aNisantag1 University, Political Science and
International Relations Graduate Student e-mail: volkanbasaran75@gmail.com
bNisantag1 University, Political Science and International Relations Graduate
Student e-mail: osmancorluk@gmail.com Abstract Strategically bordering
Iran, Georgia, Turkmenistan and Azerbaijan, the Caspian basin of the People’s
Republic of China has become one of the regions of increasing geopolitical
importance after the Cold War due to its ability to connect Europe, Asia and
the Middle East. Rich in natural gas, oil and hydrocarbon reserves, the Caspian
basin has estimated reserves of 16-32 billion barrels of oil and 7-10 m3 of
natural gas. As a result of the end of the Soviet Union, the People’s Republic
of China has joined the increasing competition in the Caspian basin due to its
growing energy needs. The People’s Republic of China imports up to 60% of
its energy needs. Accordingly, the People’s Republic of China is experiencing a
geopolitical rivalry in the Caspian basin with the United States of America and
the Russian Federation, the successor of the Union of Soviet Socialist Republics,
which have maintained their great power status after the Cold War. In the context
of this rivalry, the People’s Republic of China wants to increase its presence in
the region by increasing its investment and diplomatic relations in the region,
and thus to have a say over the long-term energy resources in the region. In the
research, which will include a literature review, case and document analysis,
the impact of geopolitical factors on energy policies in the context of energy
diplomacy, which constitutes the conceptual background, will be discussed. The
geopolitical analysis of energy supply in the context of international relations
aims to understand both the systemic risks and the political environment of the
Caspian basin in the future and to provide predictions about the dynamics of the

transition from fossil resources to green energy in a real political context.

Keywords: Caspian Basin, People’s Republic of China, energy security,

geopolitical competition, regional investments
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DUNYA BANKASI ENERJi ENDEKSININ BiRiM KOK
SURECLERININ INCELENMESI

Sevket Pazarci

Emre Kili¢

OZET

Bu ¢alismada Diinya Bankasi’min hazirlamis oldugu enerji endeksinin
birim kék ozellik igerip icermedigi incelenmektediv. 1960:01-2024:11 donemi
aylik verilerinin  kullanildigi ¢alismada yapisal kirilmalart ve dogrusal
olmayan durumlart dikkate alan birim kék yontemlerinden faydalanilmaktadr.
Sadece yapisal kirilmalar dikkate alindiginda birim kok siire¢ gozlemlenirken,
dogrusal olmama durumu dikkate alindiginda ise serilerde ortalama doniis
gozlemlenmektedin. Hem yapisal kirdmalarin hem de dogrusal olmama
durumlarimin aymi anda modellenmesi sonucunda da duragan bulgulara
rastlamilmaktadir. Son olarak kantil bazli sonuglarda ise pozitif soklarda birim
kok, negatif soklarda ise duragan ¢ikmaktadir. Bu sonug, enerji endeksindeki
asimetrik yapiyi ortaya ¢ikararak dogrusal olmayan yapuun varligini destekler
niteliktedir.

Anahtar kelimeler: Enerji fiyatlari, birim kok.
JEL kodlari: C22, Q40.

INVESTIGATION OF UNIT ROOT PROCESSES OF THE
WORLD BANK ENERGY INDEX

ABSTRACT

This study analyses whether the energy index prepared by the World Bank
contains unit root properties. Using monthly data for the period 1960:01-
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2024:11, the study applies unit root methods that take into account structural
breaks and nonlinearities. When only structural breaks are taken into account,
the unit root process is observed, while when non-linearity is taken into account,
mean reversion is observed in the series. Simultaneous modelling of structural
breaks and nonlinearities leads to stationary results. Finally, the quantile-based
results show a unit root for positive shocks and stationary for negative shocks.
This result supports the existence of a non-linear structure by revealing the

asymmetric structure in the energy index.
Keywords: Energy prices, unit root.

JEL codes: C22, 040.
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TURKIYE’DE EKONOMIK KALKINMA iLE CEVRESEL
SURDURULEBILIRLIK ARASINDA BiR DEGERLENDIRME:
INSANI GELISME VE ENERJi TUKETIMI iLiSKiSi

Abdulvahap OZCAN

Prof. Dr., Pamukkale Universitesi,

Iktisadi ve Idari Bilimler Fakiiltesi, Iktisat Boliimii
aozcan@pau.edu.tr

Orcid: 0000- 0002-9784-1898

Yasar TURNA

Ogﬁ’. Gor. Dr., Pamukkale Universitesi,

Civril Atasay Kamer MYO, Finans-Bankacilik ve Sigortacilik Boliimii,
yturna@pau.edu.tr

Orcid: 0000-0002-3972-9099

OZET

Diinya ekonomilerinin birbirlerine entegre olma siirecinde yasanan rekabet
ortami ile gelismislik pahasina hedeflenen yiiksek biiyiime diisiincesi, diinyada
cesitli sorunlarin ortaya ¢ikmasina neden olmus ve bu gercevede iilkelerin liretim
yapilarinin ve gelisme diizeylerinin sonuglar itibariyle sorgulanmasina neden
olmustur. Diinyada yasanan yiiksek hizli biiylime siirecleri 6zellikle doga ve gevre
iizerinde iklim degisikligi, hava kirliligi, kiiresel 1stnma vb. gibi olumsuzluklara
neden olarak gelecek nesillere iligkin kaygilarin artmasina neden olmustur. Artan
kaygilar ve yasanan ¢cevresel bozulmalar neticesinde ortaya konulan siirdiiriilebilir
kalkinma goriisii, buglinkii nesiller ile gelecek nesillerin refah diizeylerinin ve
yasam standartlarinin artirilarak daha yasanabilir ve siirdiiriilebilir bir ¢evre
disiincesini desteklemektedir. Bu ¢ercevede siirdiiriilebilir kalkinmaya iligkin
diinya goriistinden hareketle Tiirkiye’de insani gelisme ve enerji tliketimi
iliskisinin siirdiiriilebilir kalkinma ve cevresel siirdiiriilebilirlik bakis agistyla
degerlendirilmesi amaglanmaktadir. Yapilan ¢aligmada siirdiiriilebilir kalkinma
ve g¢evresel siirdiiriilebilirlige iliskin 6nemli gdstergeler olan insani gelisme,

karbondioksit emisyonu, yenilenebilir enerji iiretimi ve fosil yakit tiiketimi
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verilerinden yararlanilarak nedensellik analizi yapilmistir. Yapilan nedensellik
analizi sonuglarina gore Tirkiye’de karbondioksit emisyonu ve fosil yakit
tilketiminden insani gelisme indeksine dogru tek yonlii bir nedensellik iliskisine
rastlanmis, yenilenebilir enerji iiretimi ile insani gelisme arasinda herhangi bir

nedensellik iligkisine rastlanmamuistir.

Anahtar Kelimeler: Ekonomik Gelisme, Cevresel Siirdiiriilebilirlik, Enerji
Ekonomisi, Siirdirilebilir Kalkinma

AN ASSESSMENT OF THE RELATIiONSHIP BETWEEN ECONOMIC
DEVELOPMENT AND ENVIRONMENTAL SUSTAINABILITY iN
TURKEY: HUMAN DEVELOPMENT AND ENERGY CONSUMPTION

ABSTRACT

The competitive environment resulting from the process of integration of the
world economy and the pursuit of high growth at the expense of development
has led to various global challenges. This has led to a critical assessment of
countries’ production structures and levels of development in terms of their
impact. In particular, the rapid growth processes around the world have led to
negative impacts on nature and the environment, such as climate change, air
pollution and global warming, increasing concerns for future generations. In
response to growing concern and environmental degradation, the concept of
sustainable development has emerged, which aims to improve the prosperity and
living standards of both present and future generations while promoting a more
liveable and sustainable environment. Against this background, the study aims
to assess the relationship between human development and energy consumption
in Turkey from the perspective of sustainable development and environmental
sustainability, drawing insights from the global discourse on sustainable
development. The analysis uses key indicators of sustainable development and
environmental sustainability, including human development, carbon dioxide
emissions, renewable energy production and fossil fuel consumption, to conduct
a causality analysis. According to the results of the causality analysis, there is a
unidirectional causal relationship between carbon dioxide emissions and fossil
fuel consumption and the Human Development Index (HDI) in Turkey, while
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there is no causal relationship between renewable energy production and human
development.

Keywords: Economic Development, Environmental Sustainability, Energy

Economics, Sustainable Development
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YENILENEBILIR ENERJI SISTEMLERINDE FPGA TABANLI
AKILLI KONTROL UYGULAMALARI

Mustafa SANLI
Bilkent Universitesi, Ankara
msanli@bilkent.edu.tr

OZET

Yenilenebilir enerji sistemlerinin artan enerji talebini karsilamak igin daha
verimli ve akilli yontemlere ihtiya¢ duyulmaktadir. Bu c¢aligmada, giines
ve rlizgar enerjisi gibi yenilenebilir enerji kaynaklarinda kullanilan FPGA
(Field Programmable Gate Array) tabanli bir akilli kontrol sistemi tasarimi ve
uygulamasi sunulmaktadir. Onerilen sistem, enerji iiretim siireglerini gergek
zamanli olarak izleyip yonetmekte, degisken cevresel kosullara hizlica uyum
saglayarak verimliligi artirmaktadir. FPGA’nin yliksek paralel islem kapasitesi,
enerji yonetim algoritmalarinin hizli ve enerji tasarruflu bir sekilde ¢aligmasini
saglamaktadir. Bu kapsamda, yiik dengeleme, enerji depolama yoOnetimi ve
sebeke entegrasyonu gibi kritik fonksiyonlar optimize edilmistir. Ayrica,
sistemin performansi, gesitli simiilasyon senaryolar1 ve donanim tabanl testler
ile degerlendirilmistir. Elde edilen sonuglar, dnerilen FPGA tabanli kontrol
mimarisinin, geleneksel mikrodenetleyici tabanli sistemlere kiyasla daha yiiksek
performans ve enerji verimliligi sagladigini ortaya koymaktadir. Bu g¢alisma,
yenilenebilir enerji sistemlerinin giivenilirligini ve siirdiiriilebilirligini artirmak
icin donanim tabanli akilli kontrol ¢dziimlerinin dnemini vurgulamaktadir.

Anahtar Soézciikler: Yenilenebilir enerji, gomiilii sistemler, akilli enerji

yoOnetimi, enerji kontrolii, FPGA.
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FPGA BASED SMART CONTROL APPLICATIONS IN
RENEWABLE ENERGY SYSTEMS

Mustafa Sanl!
! Bilkent Universitesi, Ankara

msanli@bilkent.edu.tr

Abstract: More efficient and intelligent methods are needed to meet the
increasing energy demand of renewable energy systems. In this study, the
design and implementation of an FPGA (Field Programmable Gate Array) based
intelligent control system used in renewable energy sources such as solar and
wind energy are presented. The proposed system monitors and manages energy
production processes in real time and increases efficiency by quickly adapting
to variable environmental conditions. The high parallel processing capacity
of the FPGA enables energy management algorithms to operate quickly and
energy-efficiently. In this context, critical functions such as load balancing,
energy storage management and grid integration are optimized. In addition,
the performance of the system is evaluated with various simulation scenarios
and hardware-based tests. The obtained results reveal that the proposed FPGA-
based control architecture provides higher performance and energy efficiency
compared to traditional microcontroller-based systems. This study emphasizes
the importance of hardware-based intelligent control solutions to increase the
reliability and sustainability of renewable energy systems.

Key Words: Renewable energy, embedded systems, smart energy
management, energy control, FPGA.
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DIGITALIZATION IN THE ENERGY SECTOR

Revaha GUNER

ABSTRACT

The increasing energy need as a result of the industrial revolution was met
by fossil fuels, which are traditional energy sources. However, it is clear that the
resources we have mentioned are not sustainable due to their limited availability
and harmful effects on the environment. Nowadays, in line with the increasing
global energy need and environmental concerns, the necessity of searching
for innovative alternatives for the energy sector has begun to emerge, and
digital technologies have the potential to transform the energy production and
consumption process. Various technologies such as the internet of things, artificial
intelligence, smart grid, blog chain can enable more efficient use of energy and
support the fight against climate change and significant improvements in energy
efficiency. In particular, blockchain technology has the feature of reducing the
cost of the transaction and encouraging the use of renewable energy resources
by creating trust and transparency with an approach that does not center the
transactions in the energy sector. Technologies such as artificial intelligence,
internet of things and smart grid have enabled the use of energy more efficiently
and have led to significant progress in combating climate change and energy

efficiency.

Key words: Digital Transformation, Renewable Energy Sources, Energy,

Blockchain, Energy Efficiency
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PIXY CAM VE LDR KARSILASTIRMASI: GUNES TAKIiP
SISTEMLERINDE INOVATIF YAKLASIMLAR

Mutlu ARSLANOGLU
DR. Sevilay UCAR YUZBAS

OZET

Glines enerjisi, stirdiiriilebilir enerji kaynaklar1 arasinda 6nemli bir yere
sahiptir. Giines panellerinin enerji liretimini artirmak i¢in giines takip sistemleri
geligtirilmistir. Bu bildiride, geleneksel olarak kullanilan LDR (Isik Bagimh
Direng) sensorleri ile gelismis bir gorsel algilama cihazi olan Pixy Cam
teknolojisi karsilastirilmistir. LDR’nin diisiik maliyet ve hassasiyet avantajlari
incelenirken, Pixy Cam’in gorsel algilama ve ¢oklu nesne takibi gibi yenilik¢i
ozellikleri degerlendirilmistir. Her iki teknolojinin avantajlari, dezavantajlar
ve giines takip sistemlerindeki potansiyel kullanim alanlar1 detayl olarak ele

alinmastir.

Anahtar Kelimeler: Pixy Cam, LDR, Giines Takip Sistemi, Yenilenebilir
Enerji, Enerji Verimliligi, Gorsel Algilama
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KARBON EMISYONU YAKINSAMASI: BRICS
ULKELERINDEN KANITLAR

CARBON EMISSIONS CONVERGENCE: EVIDENCE FROM
BRICS COUNTRIES

Prof. Dr. Kerem KARABULUT
Atatiirk Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi,
Iktisat Boliimii, Erzurum

kerem@atauni.edu.tr
https://orcid.org/0000-0002-3159-3289,

Ars. Gor. Dr. Buket Aydin

Atatiirk Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, I
ktisat Boltimii, Erzurum

buketaydin@atauni.edu.tr
https://orcid.org/0000-0002-6204-0505

OZET

Enerji, ekonomilerdeki en 6nemli girdi faktorlerinden biridir. Sanayilesmenin
ve diinya nifusunun hizla artmasi, enerjiye olan talebinde hizla artmasina
neden olmaktadir. Enerjinin yaklasik iicte ikisinden fazlasinin fosil yakitlardan
karsilanmas1 ve fosil yakitlarin kullaniminin yol acti§i karbon emisyonlari
ekolojik dengenin bozulmasina ve g¢evresel tahribatin artmasina neden
olmaktadir. Bu nedenle karbon emisyonlarindaki artis ile emisyona neden olan
faktorler lizerine odaklanilmis ve bu noktada kiiresel bir ¢caba igerisine girilmistir.
Fosil yakitlardan yenilenebilir enerji kaynaklaria gegis, enerji doniisiimde yesil
teknolojilerin benimsenmesi, enerji verimliligi ve karbon nétr politikalarin
benimsenmesi bu degisim i¢in 6nemli arastirma konularmi olusturmaktadir.
Bu amagla enerji ekonomisi literatiiriinde énemle incelenen karbon emisyonu
yakinsamasibu¢aligmanin arastirmakonusunu olugturmaktadir. Karbon emisyonu

yakinsamasinin arastirilmasi, emisyon oranlarinin azaltilmasina yonelik iklim
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degisikligi politikalar1 ve enerji politikalari agisindan 6nemlidir. Calismada 1959-
2023 donemi BRICS fiilkeleri i¢in yakinsama hipotezi arastirtlmistir. Caligmada
tutarli sonuglar elde etmek i¢in yapisal kirilma ve normallik dagilimini1 dikkate
alan iki kirilmali RALS-LM birim kok testi kullanilmistir. Calismanin bulgular
ile Brezilya, Cin, Rusya ve Birlesik Arap Emirlikleri’nde yakinsama hipotezinin
gecerli oldugu sonucuna ulagilmistir.

Anahtar Kelimeler: Enerji, Enerji Ekonomisi, Karbon Emisyonu, Yakinsama
Hipotezi, Zaman Serileri

ABSTRACT

Energy is one of the most important input factors in economies. The rapid
increase in industrialisation and world population leads to a rapid increase in
the demand for energy. More than two-thirds of energy comes from fossil fuels,
and the carbon emissions these fuels produce lead to a decline in the ecological
balance and a rise in environmental harm. Therefore, there has been a global
focus on the rise in carbon emissions and the factors that contribute to these
emissions. The transition from fossil fuels to renewable energy sources, the
adoption of green technologies in energy transformation, energy efficiency, and
the adoption of carbon-neutral policies constitute important research topics for
this change. For this purpose, carbon emission convergence, which has been
analyzed in the energy economics literature, is the research subject of this study.
Investigation of carbon emission convergence is important for climate change
policies and energy policies to reduce emission rates. The study investigates the
convergence hypothesis for the BRICS countries from 1959 to 2023. The study
employed the two-break RALS-LM unit root test, which considers structural
break and normality distribution, to achieve consistent results. The study’s
findings confirm the validity of the convergence hypothesis in Brazil, China,
Russia, and the United Arab Emirates.

Keywords: Energy, Energy Economics, Carbon Emission, Convergence

Hypothesis, Time Series
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ALTERNATIF ENERJi OLARAK KAYA GAZI URETIMININ
MALIYET-FAYDA ACISINDAN DEGERLENDIRILMESI
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OZET

Kiiresel 6l¢ekte karsilasilan en 6nemli sorunlardan biri olan iklim degisikligi,
fosil yakitlarin yanmasiyla atmosfere salinan karbondioksit ve benzeri zararli
gazlardan kaynaklanmaktadir. Bu durum, fosil yakitlarm yerine gecebilecek
alternatif enerji kaynaklarina duyulan ihtiyaci artirmaktadir. Son yillarda,
ozellikle ABD’de iiretimi hiz kazanan kaya gazi ve petrolii, enerji kaynaklarinin
cesitlendirilmesi baglaminda 6nemli bir secenek olarak degerlendirilmektedir.
Oniimiizdeki donemde, bu kaynaklarin yayginlastirilmasi ve iiretimin artirilmasi

icin yapilacak yeni yatirimlarin kiiresel enerji politikalarinin 6nemli bir giindem
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maddesi olacag1 ongoriilmektedir.

Tiirkiye’de gergeklestirilen g¢aligmalar, Gilineydogu Anadolu ve Trakya
bolgelerinde kaya gaz1 rezervlerinin bulunduguna isaret etmektedir.
Ulkemizin fosil yakit kaynaklar1 agisindan disa bagimli oldugu goz oniinde
bulunduruldugunda, kaya gazi alternatifine yoOnelik yasal diizenlemelerin
hizla hayata gecirilmesi gerektigi degerlendirilmektedir. Kaya gazi {iretiminin
fayda-maliyet analizi temelinde degerlendirilmesi, bu alanda kamusal veya
0zel girisimlerin tegvik edilmesini saglayabilir. Bu girisimler, gelecekte artacak
enerji talebini karsilamada dnemli bir adim olarak 6ne ¢ikmaktadir. Ancak, kaya
gazi iiretiminde kullanilan yogun temiz su tiiketimi ve kimyasal maddelerin
gevreye ve insan sagligina zarar vermeyecek sekilde yonetilmesi icin yeni yasal

diizenlemeler yapilmasi zaruridir.

Bu baglamda, enerji politikalarinin yeniden gézden gegirilmesi, bu sektore
yonelik vergisel tesviklerin ve finansal destek mekanizmalarinin olusturulmasi
devlet yonetimi agisindan biiyiik bir dneme sahiptir. Etkin yonetim anlayisinin
uygulanmasi, enerji arz gilivenligi saglanmasinda ve dis ticaret aciginin
azaltilmasinda kritik bir rol oynayacaktir. Enerji ihtiyac1 agisindan disa bagiml
bir {lilke olan Tiirkiye i¢in kaya gazi {iretimi, enerji politikalarinin stratejik bir

parcast haline gelmelidir.

Bu ¢alismada, kaya gaz iiretiminde kullanilan girdilerin ¢cevreye ve canlilara
verebilecegi olasi zararlarin tespitine ve bu zararlarin minimize edilmesi i¢in
devlet tarafindan alinmasi gereken Onlemlere odaklanilacaktir. Ayrica, bu
stirecte etkin devlet politikalarinin tasarlanmasi ve uygulanmasinin nasil olmast
gerektigi degerlendirilecektir. Kaya gazi lretiminin maliyet-fayda dengesi
iizerinden yapilacak analizler, hem ekonomik hem de ¢evresel siirdiiriilebilirlik
perspektifiyle ele alinacaktir.

Anahtar Kelimeler: Kaya Gazi, Fayda Maliyet Analizi, Devlet Tegvikleri,
Yasal Diizenlemeler, Finansal Y 6netim
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COST-BENEFIT EVALUATION OF SHALE GAS PRODUCTION
AS ALTERNATIVE ENERGY

Climate change, one of the most important problems faced on a global
scale, is caused by carbon dioxide and similar harmful gases released into the
atmosphere by the combustion of fossil fuels. This situation increases the need
for alternative energy sources that can replace fossil fuels. Shale gas and oil, the
production of which has gained momentum in recent years, especially in the US,
is considered as an important option in the context of diversification of energy
resources. In the coming period, new investments to expand the use of these
resources and increase production are expected to be an important agenda item
in global energy policies.

Studies conducted in Turkey indicate that there are shale gas reserves in
the Southeastern Anatolia and Thrace regions. Considering Turkey’s foreign
dependence in terms of fossil fuel resources, it is assessed that legal arrangements
for shale gas alternative should be implemented rapidly. Evaluating shale gas
production on the basis of cost-benefit analysis can encourage public or private
initiatives in this field. These initiatives stand out as an important step in meeting
future energy demand. However, new legal regulations are essential to manage
the intensive consumption of clean water and chemicals used in shale gas

production in a way that does not harm the environment and human health.

In this context, revising energy policies and creating tax incentives and
financial support mechanisms for this sector are of great importance for state
governance. The implementation of an effective management approach will play
a critical role in ensuring energy supply security and reducing the foreign trade
deficit. Shale gas production should become a strategic part of energy policies

for Turkey, which is a foreign-dependent country in terms of energy needs.

This study will focus on identifying the potential damages that the inputs
used in shale gas production may cause to the environment and living beings
and the measures that should be taken by the state to minimize these damages. It
will also assess how effective state policies should be designed and implemented
in this process. The analysis of the cost-benefit balance of shale gas production
will be discussed from the perspective of both economic and environmental

sustainability.

Keywords: Shale Gas, Cost-Benefit Analysis, Government Incentives, Legal
Regulations, Financial Management
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ULASIMDA HYPERLOOP TEKNOLOJISININ KULLANIMI VE
OLASI EKONOMIK ETKILERIi
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Diizce Universitesi, I;vletme Fakiiltesi
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OZET

Ulastirma, insanligin varolusundan bu giine sosyal, teknik ve ekonomik
iligkilerin merkezinde yer almistir. Ttim {ilkeler; rahat, ekonomik, giivenli, hizli
ve ¢evre dostu ulagtirma sistemleri iizerinde siirekli iyilestirici ¢aligmalarda
bulunmaktadir. Son yillarda daha az fosil yakitin tiikketildigi, ¢evre dostu, diisiik
karbon salinimli ve siiper hizli ulasim yontemlerine olan yonelim artmistir. Bu
yonelimler sonucunda sira dis1 bir ulasim ve seyahat modeli olarak Hyperloop
teknolojisi 6ne ¢ikmaktadir. Ugaktan 10 kat, rayli sistemlerden ise 4 kat daha
fazla enerji tasarruflu saglayacagi 6ngoriilen, sifir emisyonlu Hyperloop sistemi

ulasimda ¢1g1r agici bir gelisme olarak goriilmektedir.

Hyperloop, vakumlanmis tiinellerde degisken manyetik alanlarin olusturdugu
kuvvetlerle hareket etmektedir. Siirtiinmesiz bir ortamda, O6zel tasarlanmig
kapsiillerde, yapay zeka teknolojisi ile insan ve yiik tasimaya hazirlanan 5.
nesil bir ulagim seklidir. Saatte yaklagik 1220 km hizla hareket eden hyperloop,
vakumlanmis tiinel iginde manyetik askilama ile raya temas etmeden asili
kalan ve lineer asenkron motor sistemiyle itki kuvvetinin de raylara temas
etmeden saglandig1 bir ulagim aracidir (Goksun ve dig, 2022: 1). Manyetik
kuvvetler sayesinde ray1 iterek kapsiiliin havada durmasini saglayan bu askilama
sisteminde yiliksek doniis hizlarina sahip siirekli miknatislar bulunmaktadir.
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Elektrodinamik askilama yontemi ile hareketli miknatislar kullanilarak pasif
kilavuz plakalarda olusan manyetik etkiler sonucu olugan itme kuvveti sayesinde
askilama saglanmaktadir (Uslu ve dig, 2022: 1). ilk olarak 2013 yilinda Elon
Musk tarafindan ortaya atilan ve gelistirilmeye baslanan Hyperloop teknolojisi,
2014 yilinda kurulan Virgin Hyperloop One sirketinin XP-1 test aracin1 Nevada
test pistinde sergilemesiyle somutluk kazanmigtir. Heniiz yeni olan bu teknolojiye
iliskin ARGE ¢ahigmalari hizla devam etmektedir. Ulkemizde gectigimiz
2022 yilinda TEKNOFEST kapsaminda Hyperloop Gelistirme Yarigmasi
diizenlenmistir. ITU HyperBee takimi, gelistirdikleri prototip ile Tiirkiye’de
lineer motor ve manyetik askilama sistemlerini birlikte uygulayabilen ilk takim
olmustur. HyperBee takimi, elektrodinamik askilama sistemi ile ¢alisan 70 kg
agirliginda bir hyperloop kapsiilii tasarlayip iiretmistir.

Bu ¢alismanin amaci manyetik askilama ile ¢alisan Hyperloop teknolojisini
tanitmak ve bu teknolojinin kullanilmasi halinde olusabilecek zaman tasarrufu,
enerji tasarrufu ve cevresel etkilerinin parasal degerini tahmin etmektir.
Hyperloop teknolojisinin vadettigi yiiksek hiz ve diisiik enerji kullanimiyla
ulusal ekonomilerde etkileyici tasarruf oranlarinin olusmasi ve sosyal yasam
standartlarinda 6nemli gelismelere yol acilmasi beklenmektedir. Hyperloop
teknolojisinin en énemli ekonomik etkilerinden birisi ulasim mesafesini zaman
degeri acisindan kisaltmasidir. Zaman, birey ve is diinyasi i¢in vazgegilmez bir
kavramdir. Zaman degeri, birim seyahat siiresi tasarrufuna insanlarin bigtigi
parasal degerin ifadesidir. Zaman degerinin tahmini konusunda en yaygin
kullanilan yontem, isgiicliniin marjinal iiretkenligi teorisine dayanmaktadir.
Teori, is saatlerinde gergeklesecek olan seyahat siiresi tasarruflarinin tamaminin
iiretim ve ekonomik ¢ikt1 i¢in kullanilacagin1 dngérmektedir. Bu yonteme gore
caligsan, tasarruf edilen seyahat siiresinin tamamini is i¢in veya iiretim igin
kullanir (Dogan, 2012: 8).

Tablo 1: Ankara-Istanbul Hyperlop Teknolojisinin Yol Agacagi Zaman

Tasarrufu
(1) (2)1x040(3) (4)2x3 (5) (6) 4 x5
Yil Yolcu Is igin Yolculuk Tasarruf Briit Zaman
Sayis1 seyahat Siiresindeki | Edilen Asgari Degeri
eden Yolcu | Tasarruf Zaman Ucret
(% 40) (Saat) TL/saat
2022 | 10.000.000 | 4.000.000 | 3 saat 12.000.000 [ 44.48 TL | 533.760.000

68




NEW . P ¢
2. Uluslararasi Enerji Kongresi Ozet Bildirileri Kitabi/ Abstracts

Yolcularin hyperloop kullanmaktan dolay1 diger ulasim araglarina kiyasla 3
saat yolculuk siirelerini kisalttiklari varsayilmistir. (4) nolu siitunda is igin seyahat
eden yolcularin toplam tasarruf ettikleri zamani/saat diizeyini gostermektedir.
(5) nolu siitunda saatlik biiriit {icret diizeyleri asgari iicret diizeyinden hareketle
gosterilmistir. (6) nolu siitunda ise is i¢in seyahat edenlerin toplam tasarruf
ettikleri zamanin parasal degerini yani seyahatin zaman degerini ifade etmektedir.
Bu tabloya gore kabaca ifade edilirse 2022 yilinda hyperloop sistemi kullanilmig
olsaydi tasarruf edilen zamanin parasal degerinin 533.7 milyon TL diizeyinde
gerceklesmis olacagi tahmin edilmistir.

Zaman degerinin yani sira trafik yogunlugunun azalmasiyla CO2 salinimi
azalacaktir. Ankara Istanbul arasinda ortalama karayolu trafik yogunlugu
ortalama 5000/km aractir. Tipik bir binek aracin yilda yaklasik 4,6 metrik ton CO2
yaydig1 diistiniilmektedir. 2022 yilinda Tiirkiye Sera gazi Emisyon Envanterine
gore toplam 523,9 Milyon Ton CO2 esdeger emisyonunun % 15,4’l ulastirma
sektoriinden (80,680 Milyon Ton CO2 esdeger) kaynaklandigi belirlenmistir.
Ankara —Istanbul —Ankara arasinda 2022 yili itibariyle yaklasik 2 milyon aracin
seyahat ettigi tahmin edilmektedir. Tiirkiye’de 2021 yili itibariyle 25.249.119
ara¢ bulunmaktadir. Bunun 13.706.065’1 otomobil 4.115.205’1 ise kamyonettir.
Araclarin 3.495.172’si benzin 5.158.903’1 dizel 4.923.275’1 LPG ve 92.949°u
elektrikli kibrit sistemle ¢aligmaktadir. Demiryolu hat uzunlugu 13.128 km dir.
Elektrikli ve sinyalli hat uzunlugu 6.165 km’dir. Yiiksek hizli tren hat uzunlugu
1.460 km olup yolcu sayisi 2021 yilin itibariyle 4,37 milyon kisidir. Ankara-
Istanbul hattinda 2022 y1linda 2,250 milyon yolcu tasindig1 tahmin edilmektedir.
2022 yili iginde 128,4 milyon yolcu taginmistir. Bunun 68,4 milyonu i¢ hat
59,69 milyonu dis hat yolcusudur. Diinya yolcu tagima siralamasinda Tiirkiye
6. Siradadir. 2021 yilinda toplam 1.466.860 sefer diizenlenmistir. Hyperloop
teknolojisininugaktan 10kat, raylisistemlerden ise 4 kat daha fazla enerji tasarrufiu
saglayacag1 ongoriilmektedir. Sonug olarak Hyperloop teknolojisinin gelecekte
Ankara-Istanbul giizergahinda kullanilmasi durumunda zaman tasarrufunun
parasal degerinin yam sira ciddi oranda enerji tasarrufuna ve gevresel maliyet
azaligina yol agmasi1 beklenmektedir. Ulagtirma bakanligi tarafindan yapilan bir
arastirmaya gore, Istanbul - Ankara YHT Tiirkiye ekonomisine 3,9 Milyar USD
GSYH, 8,5 Milyar USD iiretim, 812,3 Milyon USD ihracat, 186,2 Milyon USD
vergi geliri ve yillik ortalama 9,3 bin kisi istihdam faydasi saglamistir. Faaliyet
donemi boyunca toplumsal refaha toplam 123,4 Milyon USD tasarruf etkisi
saglamistir. 2014-2022 dénemi boyunca 123.4 milyon $ tasarruf saglanmis ve
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bu tasarrufun 73,2 milyon $’1 zaman tasarrufundan kaynaklandigi belirtilmistir.
Hyperloop teknolojinin olasi yatirim ve igletme maliyetleri ile agiga ¢ikaracagi
faydanin parasal maliyetleri degerlendirildiginde maliyet etkin bir yatirim
olabilecegi Ongoriilmektedir. Buna karsin Hyperloop teknolojisindeki teknik
eksiklikler, tasidigi riskler, dogal afetler karsisindaki yetkinligi ve diger olumsuz
etkileri ile ilgili daha ¢ok ¢aligmaya ihtiya¢ oldugu diigiiniilmektedir.
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YENILENEBILIiR ENERJININ DEPOLANMASINDA KAMU
DESTEKLERIi: TURKIYE VE OECD

Feera Zeynep DINC
Prof. Dr. Mehmet Emin ALTUNDEMIR

Ozet

Gilinlimiizde enerji kaynaklarinin stirdiiriilebilirligi, kiiresel iklim degisikligi,
cevresel sorunlar ve enerji arz giivenligi nedeniyle biiyiikk 6nem tagimaktadir.
Diinya genelinde yillardir siiregelen fosil yakit kullanimi bu sorunlarin
derinlestirirken, diinyadaki kaynak dagiliminin dengesizligi enerji krizleri ve
enerji giivenligi sorunlarini olugturmaktadir. Tiim bu etkenlerden dolay1 diinya

iizerinde yenilenebilir enerji kaynaklaria yonelim s6z konusudur.

Yenilenebilir enerjiye gegis siirecinde yasal ve politik diizenlemeler, yatirimlar
ve destekler, teknolojik gelismeler gibi unsurlarla ek olarak yenilenebilir
enerjinin depolanmasi da siirecin 6nemli bir parcasidir. Yenilenebilir enerjinin
depolanmasi, giines, riizgar gibi dogal kaynaklardan tiretilen enerjinin verimli
kullanilabilmesi agisindan kritik bir dneme sahiptir. Uretimden tiiketime kadar
olan siiregcte verimlilik saglanamadiginda dengesizlik ve beraberinde enerji
depolamamak maliyetleri ortaya ¢ikmaktadir. Bu maliyetlerin azaltilmasinda
da en etkili yollardan biri yenilenebilir enerjinin depolanmasidir. Bu bakimdan
depolamaya yonelik uygulamalar enerji doniisiim siirecinde 6nemli bir rol

oynamaktadir.

Diinyada ve Tiirkiye’de ¢esitli destekler ve uygulamalarla enerji depolama
sistemleriyayginlastirilmaya¢alisilmaktadir. Bunoktadakiigiik 6l¢eklifireticilerin
sisteme dahil edilerek lisanssiz iiretimin tegvik edilmesi de 6nemlidir. Ayrica
depolama maliyetlerinin azaltilabilmesi i¢in piyasa entegrasyonu saglanmasi,
tesvik mekanizmalarmin yayginlastirilmasiyla doniisiim siirecini hizlandirarak

stirdiiriilebilir kalkinma hedeflerine ulagilmasina katki saglayacaktir.

Bu calismada Tiirkiye’de yenilenebilir enerjinin depolanmasina iliskin
mevcut durum ortaya konulacaktir. Ardindan OECD iilkelerinde depolamaya
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yonelik uygulanan kamusal destek ve tesvikler, yapilan projeler ile Tiirkiye’deki
uygulamalar karsilagtirilacaktir. OECD iilkeleri diizeyinde c¢apinda enerji
depolamayayonelik projeler ve yatirimlar 6ncelik ettigi igcin sec¢ilmistir. Calismada
enerji depolama, ulusal ve uluslararasi kalkinma planlari, raporlar incelenerek
dokiiman analizi yontemi kullanilmigtir. Calismanin sonunda elde edilen veriler
15181nda yenilenebilir enerjinin depolanmasina yonelik uygulamalarin etkinligi
degerlendirilecek ve doniislim siirecinin hizlanmasi, verimliligin artirilmasi igin
uygulanabilecek alternatif politikalara deginilecektir.

Anahtar Kelimeler: Enerji Depolama, Yenilenebilir Enerji, Kamu Destekleri,
Tirkiye, OECD

ABSTRACT

Today, the sustainability of energy resources is of great importance due to
global climate change, environmental problems and energy supply security.
While fossil fuel use, which has been going on for years around the world,
deepens these problems, the imbalance of resource distribution in the world
creates energy crises and energy security problems. For these reasons, there is a
tendency towards renewable energy resources in the world.

In the process of conversion to renewable energy, in addition to factors such
as legal and political regulations, investments and supports, and technological
developments, the storage of renewable energy is also an important part of the
process. The storage of renewable energy is of critical importance for the efficient
use of energy produced from natural sources such as sun and wind. When
efficiency cannot be achieved in the process from production to consumption,
imbalance and the costs of energy storage arise. One of the most effective ways
to reduce these costs is the storage of renewable energy. In this respect, practices

for storage play an important role in the energy conversion process.

Energy storage systems are being extended with various supports and
practices in the world and in Tiirkiye. At this point, it is also important to
encourage unlicensed production by including small-scale producers into the
system. In addition, ensuring market integration and extending of encouragement
mechanisms to reduce storage costs will accelerate the conversion of energy

process and contribute to achieving sustainable development goals.

In this study will present the current situation regarding the storage of
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renewable energy in Tiirkiye. Then, the public support and incentives for
storage and projects carried out in OECD countries with practices in Tiirkiye
will be compared. OECD countries were chosen because they lead projects and
investments in energy storage worldwide. In the study, document analysis method
was used by examining energy data, national and international development
plans, and reports. In the light of the data obtained as a result of the study,
the effectiveness of the practices for the storage of renewable energy will be
evaluated and alternative policies that can accelerate the conversion process and
increase efficiency will be discussed.

Keywords: Energy Storage, Renewable Energy, Public Support, Tiirkiye,
OECD
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OZET

21. yiizyildaki hizli kentlesme, sehirlerin nasil tasarlandigi ve yonetildigi
konusunda bir paradigma degisikligini gerekli kilmaktadir. Bu makale,
akilli sehirler ve akilli enerjinin i¢ ice gegmis geleceklerini aragtirmakta ve
bunlarin gelecekteki yasam alanlari iizerindeki etkilerine odaklanmaktadir. Bu
caligmada literatiir taramasi ve agik kaynak analizi uygulanmistir. Toplanan
verilere dayanilarak, akilli sehirler ve akilli enerji kavramlariin sosyal ve
ekonomik etkilerinin siniflandirilmasi 6nerilmis ve akilli sehir tanimi ortaya
konmusgtur. Akilli sehirlerin sosyoekonomik etkilerinin ¢ok paydasl bir bakisg
acistyla ele alimmasinin gerektigi savunulmaktadir. Bu dogrultuda akilli sehirler
kavraminin teorik olarak anlasilmasina katkida bulunmakla birlikte, akilli sehir
uygulamasinin sosyal ve ekonomik olumlu yoénlerinin en iist diizeye cikarilip,
olumsuz ydnlerinin ise en aza indirgenmesi i¢in daha fazla strateji geligtirmek
gerektigine vurgu yapilmistir. Ayrica sehirlerin akilli doniistimiinii yonlendiren
temel teknolojik gelismeler analiz edilmis, akilli doniisiimiin potansiyel faydalari
ve zorluklar tartigilmig, nihayetinde siirdiiriilebilir kentsel ortamlar elde etmek

icin bir cerceve Onerilmistir. Bu calismanim bulgulari, Nisantast Universitesi
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bilinyesinde diizenlenen 2. Uluslararas1 Enerji Kongresi kapsaminda ele alinan
enerjinin yonetimi, enerji verimliligi ve enerji teknolojilerindeki gelismeler
konularinda 6nemli bilgiler sunmaktadir.

Makale kapsaminda yiiriitiilen ¢aligmalar sonucunda asagidaki bulgular
elde edilmistir. Ekonomik kalkinma ve akilli sehir girisimleri, kamu giivenligi
ve refahini artirmayi hedefleyen birbirini tamamlayan yaklasimlardir. Bu
kavramlardan ekonomik kalkinma, is yaratimina odaklanirken, akilli gehirler
teknolojiyi kullanarak giivenligi ve refahi iyilestirmeyi amaglar. Akilli sehir
girisimleri, dogrudan (yeni is imkanlari, altyap1 yatirimlari, gelismis ulagim,
enerji verimliligi, iyilestirilmis sosyal altyapi ve inovasyon igin diizenleyici
gergeve) ve dolayli (cevresel ve sug risklerinin azaltilmasi, yasam kalitesinin
artmasi, vatandas memnuniyeti ve sivil katilimin artmasi, 6zel sektor is
birlikleri) olarak ekonomik biiyiimeye katkida bulunur. Akill sehirler, ekonomik
kalkinma, kamu giivenligi, enerji ve gevre, altyapt ve ulasim olmak iizere dort
ana alanda akilli ¢6ziimler uygularlar. Bu ¢dziimler arasinda yesil ¢atilar, otonom
araglar, akilli binalar, akilli trafik ve sokak aydinlatmalari, sensorler, cografi bilgi
sistemleri, genis bant internet erisimi ve elektronik devlet hizmetleri yer alir.
Ancak, teknolojinin yan1 sira vatandas katilimi da direngli ve akilli bir toplum
olusturmak i¢in kritik 6neme sahiptir; sehir yetkilileri, vatandaslar1 karar alma

siireglerine dahil etmelidir.

Anahtar Kelimeler: Akilli Enerji, Akilli Sehirler, ekonomik etkiler,
Kalkinma, e-Devlet.
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SMART CITIES AND SMART ENERGY: LIVING SPACES OF THE
FUTURE

SUMMARY

Rapid 21st century urbanization requires a paradigm shift in how cities are
designed and managed. This paper explores the intertwined futures of smart cities
and smart energy, focusing on their impact on future habitats. A literature review
and open-source analysis were applied in this study. Based on the collected
data, a categorization of the social and economic impacts of smart cities and
smart energy concepts is proposed and a definition of a smart city is presented.
It is argued that the socioeconomic impacts of smart cities should be addressed
from a multi-stakeholder perspective. In this direction, while contributing to the
theoretical understanding of the concept of smart cities, it is emphasized that more
strategies should be developed to maximize the social and economic positive
aspects of smart city implementation and minimize the negative aspects. It also
analyzed the key technological developments driving the smart transformation
of cities, discussed the potential benefits and challenges of smart transformation,
and finally proposed a framework for achieving sustainable urban environments.
The findings of this study provide important information on energy management,
energy efficiency, and developments in energy technologies, which were
discussed at the 2nd International Energy Congress organized by Nisantasi

University.

As a result of the studies carried out within the scope of the article, the
following findings were obtained. Economic development and smart city
initiatives are complementary approaches that aim to increase public safety
and welfare. While economic development focuses on job creation, smart
cities aim to improve security and welfare through the use of technology.
Smart city initiatives contribute to economic growth both directly (new jobs,
infrastructure investments, improved transportation, energy efficiency, improved
social infrastructure and regulatory framework for innovation) and indirectly
(reduced environmental and crime risks, improved quality of life, increased
citizen satisfaction and civic engagement, private sector collaborations). Smart
cities implement smart solutions in four main areas: economic development,
public safety, energy and environment, infrastructure and transportation. These

solutions include green roofs, autonomous vehicles, smart buildings, smart traffic
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and street lighting, sensors, geographic information systems, broadband internet
access and electronic government services. However, in addition to technology,
citizen engagement is critical to building a resilient and smart society; city
authorities need to involve citizens in decision-making processes.

Keywords: Smart Energy, Smart Cities, Economic Impacts, Development,

e-Government.
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RESTORANLARDA DiJITAL TEKNOLOJILERIN BESIN
GUVENLIGIi UYGULAMALARI UZERINDEKI ETKISI
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Dr. Ogr. Uyesi Ali OZCAN
Istanbul Nisantasi Universitesi,
Iktisadi, Idari ve Sosyal Bilimler Fakiiltesi

OZET

Gliniimiizde restoran sektoriinde dijital teknolojilerin kullanimi hizla
artmaktadir. Bu teknolojiler, isletme siireclerini optimize etmenin yani sira,
besin giivenligi uygulamalarinda da 6nemli bir doniisiim saglamaktadir. Dijital
cozlimler, yalnmizca yasal zorunluluklari yerine getirmekle kalmayip, aym
zamanda tiiketicilere daha giivenli ve siirdiiriilebilir gida sunma konusunda

restoranlara onemli avantajlar sunmaktadir.

Bu aragtirma, restoranlarda kullanilan dijital teknolojilerin besin gilivenligi
iizerindeki etkilerini incelemeyi amaglamaktadir. Ozellikle sicaklik kontrol
sistemleri, dijital izleme araglari, yapay zeka destekli analizler ve bulut tabanl
veri yonetimi gibi uygulamalarin, besin giivenligi risklerini nasil minimize ettigi
ele alimmaktadir.

Dijital teknolojiler, restoranlarin yasal diizenlemelere daha kolay uyum
saglamasina olanak tanirken, insan kaynakli hatalar1 azaltmakta ve operasyonel
siireclerde verimlilik yaratmaktadir. Ayrica, tliketicilerin restoranlara olan
giivenini artirarak miisteri memnuniyetine dogrudan katki saglamaktadir.

Sonu¢ olarak, dijital teknolojilerin restoranlarda besin gilivenligi
standartlarinin  iyilestirilmesindeki rolii, hem isletme sahipleri hem de
tiketiciler igin biiylik 6nem tagimaktadir. Arastirma, bu teknolojilerin yaygin

kullaniminin karsilasti§i zorluklar1 ve firsatlar1 tartigarak, sektoriin gelecekte
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nasil sekillenecegine dair 6ngoriiler sunacaktir.

Anahtar Kelimeler: Dijital teknolojiler, Besin giivenligi, Restoran yonetimi,
Gida izlenebilirligi

THE IMPACT OF DIGITAL TECHNOLOGIES ON FOOD
SAFETY PRACTICES IN RESTAURANTS

The use of digital technologies in the restaurant industry is rapidly increasing.
These technologies not only optimize business processes but also drive a
significant transformation in food safety practices. Digital solutions provide
restaurants with critical advantages by not only ensuring compliance with legal
regulations but also offering safer and more sustainable food to consumers.

This study aims to examine the impact of digital technologies on food
safety practices in restaurants. Specifically, it explores how applications such
as temperature control systems, digital monitoring tools, Al-supported analyses,

and cloud-based data management minimize food safety risks.

Digital technologies enable restaurants to comply with regulations more
easily, reduce human errors, and enhance operational efficiency. Additionally,
they directly contribute to customer satisfaction by increasing consumer trust in

restaurants.

In conclusion, the role of digital technologies in improving food safety
standards in restaurants is of great importance for both business owners and
consumers. The study discusses the challenges and opportunities associated with
the widespread use of these technologies and provides insights into how the
industry might evolve in the future.

Keywords: Digital technologies, Food safety, Restaurant management, Food

traceability
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OZET

Saglik calisanlarinin yogun ve stresli calisma ortamlari, tiikkenmiglik
sendromunu tetikleyen 6nemli faktorler arasindadir. Bu ¢alismanin amaci, saglik
calisanlarinin ekip c¢aligmasi tutumlart ile tiikkenmislik diizeyleri arasindaki
iliskiyi incelemek ve bu iliskide duygusal zekanin ara degisken roliinii ortaya
koymaktir. Calismada, Istanbul’da gorev yapan 395 saglik ¢alisanindan anket

yontemiyle veri toplanmugtir.

Elde edilen bulgular, saglhik calisanlarinin ekip c¢aligmasi tutumlarinin,
tilkkenmislik diizeylerini anlamli sekilde azalttigini gostermektedir. Ayrica,
duygusal zekanin bu iliskide kismi aracilik rolii iistlendigi tespit edilmistir.
Duygusal zeka diizeyi yiiksek olan saglik c¢alisanlarinin, ekip c¢alismasi
sirasinda tilkenmiglik belirtilerini daha az yasadigi goriilmiistiir. Bu sonuglar,
saglik sektoriinde ¢alisan memnuniyetini artirmak ve tiikenmislik diizeylerini

diisiirmek icin duygusal zeka gelistirme programlarinin ve etkili ekip ¢aligmasi
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egitimlerinin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Saglik Calisanlari, Ekip Caligmasi, Tiikenmislik,
Duygusal Zeka

ABSTRACT

The demanding and stressful work environments faced by healthcare
professionals are significant factors contributing to burnout syndrome. This study
aims to examine the relationship between healthcare professionals’ attitudes
toward teamwork and their levels of burnout, while exploring the mediating role
of emotional intelligence in this relationship. The data were collected through
surveys administered to 395 healthcare professionals working in Istanbul.

The findings reveal that positive attitudes toward teamwork significantly
reduce burnout levels among healthcare professionals. Additionally, emotional
intelligence was found to play a partial mediating role in this relationship.
Healthcare professionals with higher emotional intelligence reported
experiencing fewer signs of burnout during teamwork. These results underscore
the importance of implementing emotional intelligence development programs
and effective teamwork training to enhance job satisfaction and mitigate burnout
in the healthcare sector.

Keywords: Healthcare Professionals, Teamwork, Burnout, Emotional
Intelligence
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OZET

Bu ¢alismada, 23 Avrupa Birligi iiye iilkesi 2005-2020 déneminde ¢evresel
kalite, niifus yaslanmasi, saglik harcamalari, kisi basina diisen GSYH ve
yenilenebilir enerji biit¢esi degiskenleri kullanilarak mekansal ekonometrik veri
analiziyle incelenmistir. Mekansal gecikmeli sabit etkiler modeline bakildiginda,
mekansal etkinin (0,53) istatistiksel olarak anlamli ve pozitif bir iliskiye sahip
oldugu goézlemlenmistir. Niifus yaslanmasi, saglik harcamalari, biiylime ve

yenilenebilir enerji biitcesi degiskenlerinin istatistiksel olarak anlamli oldugu
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tespit edilmistir. Niifus yaslanmasinin esnekliginin -0,98 oldugu ve g¢evresel
kalite ile arasindaki iliskinin negatif oldugu belirlenmistir. Ayrica, saglik
harcamalarmin esnekliginin 0,13 oldugu ve ¢evresel kalite ile arasindaki iliskinin
pozitif oldugu gorilmiistiir. Bununla birlikte, kisi basina diisen GSYH’nin
esnekliginin 0,50 oldugu ve gevresel kalite ile pozitif bir iligkiye sahip oldugu,
yenilenebilir enerji biitgesinin esnekliginin ise -0,06 oldugu ve ¢evresel kalite ile
negatif bir iligki gosterdigi ampirik aragtirma sonucunda ortaya konulmustur. Bu
bulgular 15181nda, ¢evresel kaliteyi artirmak igin siirdiiriilebilir biiyiime, ¢evre
dostu saglik yatirimlar1 ve yenilenebilir enerji kaynaklarinin etkin kullanimi
tesvik edilmeli; yaslanan niifusun etkisini azaltan bilin¢lendirme ve planlama
politikalar1 uygulanmalidir.

Anahtar kelimeler: Saglik Ekonomisi, Cevresel Siirdiiriilebilirlik, Mekansal
Panel Veri Analizi, SLM, SEM

JEL simiflandirmasi: H51, 115, Q16

REGIONAL PERSPECTIVE: AGING POPULATION,
RENEWABLE ENERGY, SPATIAL ENVIRONMENTAL
SUSTAINABILITY AND THE SIGNIFICANCE OF
HEALTHCARE EXPENDITURES

ABSTRACT

In this article, 23 European Union member countries were examined
with spatial econometric data analysis in the 2005-2020 time period, using
environmental quality, population aging, health expenditures, GDP per capita and
renewable energy budget variables. Looking at the spatial lagged fixed effects
model; It was observed that the spatial effect (0.53) had a statistically significant
and positive relationship. Population aging, health expenditures, growth and
renewable energy budget variables were found to be statistically significant.
It has been determined that the elasticity of population aging is -0.98 and the
relationship between it and environmental quality is negative. In addition, it is
seen that the elasticity of health expenditures is 0.13 and the relationship between
it and environmental quality is positive. Moreover, it has been determined as a
result of empirical research that the elasticity of GDP per capita is 0.50 and the
relationship between it and environmental quality is positive, while the elasticity
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of the renewable energy budget is -0.06 and it has a negative relationship with
environmental quality. In light of these findings, promoting sustainable growth,
eco-friendly health investments, and the efficient use of renewable energy
resources is essential, alongside implementing awareness and planning policies
to mitigate the impact of an aging population.

Keywords: Health Economics, Environmental Sustainability, Spatial Panel

Data Analysis, SLM, SEM
JEL classification: H51, [15, Q16
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URETIM, YAPISAL VE YOGUNLUK ETKILERINDEN
AYRISTIRILMIS ENERJI ETKINLIGININ ANALIZi:

DIVISIA ENDEKS YAKLASIMI

Prof. Dr. Banu TANRIOVER
Osmaniye Korkut Ata Universitesi
Iktisadi ve Idari Bilimler Fakiiltesi, Iktisat Bolimii

OZET

Artan sanayilesme ile birlikte {iretimin vazgeg¢ilmez unsuru haline gelen enerji,
ekonomi igerisinde énemli bir paya sahiptir. 1970’li yillarda yasanan petrol krizi
sonrasi artan petrol fiyatlar1 ve enerji titkketiminin yol agtig1 ¢evresel problemleri
ortadan kaldirmaya yonelik siirdiiriilebilir kalkinma stratejileri gelistirilmeye
baslanmigtir. Kalkinmanin siirdiiriilebilirligini saglayabilmek i¢in ayni iiretim
diizeyinin daha az enerji kullanilarak elde edilmesi ve yeni veya yenilenebilir
enerji kaynaklarinin yaratilmasi gerekmektedir. Daha az enerji kullanarak ¢ikti
elde edebilmek veya belirli bir enerji girdisiyle daha fazla ¢ikt1 elde edebilmek,
enerjinin etkin bir sekilde kullanilmasiyla miimkiindiir. Bu kapsamda iilkelerin
enerjiyi ne kadar etkin kullandiklarinin tespit edilmesi ve buna yonelik politika

onlemlerinin gelistirilmesi onem tagimaktadir.

Bu calismada, 1972-2023 doénemi Tiirkiye sanayi sektoriinde enerjinin
etkinliginin ne oranda saglandiginin ortaya konulmasi amaglanmistir. Enerji
etkinligini 6lgmek amaciylasanayisektoriindeki enerjitiikketiminde meydana gelen
degisimler, hem milli gelir biiyiikligiinden kaynaklanan iiretim etkilerinden hem
sanayi yogunlugundan kaynaklanan yapisal etkiden hem de yogunluk etkisinden
ayristirilmugtir. Uretim etkisi ve yapisal etkinin ayristirilarak yogunluk etkisinin
elde edilmesi sayesinde, Tiirkiye’de sanayi sektoriindeki gercek enerji etkinligi
ortaya konulmustur. Uretim, yapisal ve yogunluk etkilerinin ayristirilarak gercek
enerji etkinligini dlgmek amaciyla, Logaritmik Ortalama Divisia Endeksinden

yararlanilmistir. Tiirkiye’de sanayi sektoriindeki enerji kullaniminin; milli
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gelir artigina baglh olarak arttig1, sanayi sektoriiniin ve dolayistyla teknolojik
geligsmelerin ekonomi igindeki payinin azalmasina bagli olarak enerji etkinliginin
zayifladigi yoniinde bulgulara ulagilmigtir. Bununla birlikte gergek enerji
etkinligini ortaya koyan yogunluk etkisi sayesinde, kullanilan enerji miktarinda
79.877,12 BTEP degerinde bir azalis saglanmistir. S6z konusu bu azalma, sanayi
sektoriinde enerjinin etkin kullanildiginin bir gdstergesi olarak kabul edilebilir.

Anahtar Kelimeler: Enerji Etkinligi, Endeks Ayristirma Analizi, Divisia
Endeksi

ANALYSIS OF ENERGY EFFICIENCY DECOMPOSED FROM
PRODUCTION, STRUCTURAL AND INTENSITY EFFECTS:
A DIVISIA INDEX APPROACH

Energy, which has become an indispensable element of production, holds
a significant share in the economy with the increasing industrialization. After
the oil crisis of the 1970s, sustainable development strategies were developed
to eliminate the environmental problems caused by rising oil prices and energy
consumption. To ensure the sustainability of development, it is necessary to
achieve the same production level with less energy consumption and to create
new or renewable energy sources. Achieving output with less energy or obtaining
more output with a given energy input is possible through the efficient use of
energy. In this context, it is important to determine how efficiently countries use
energy and to develop policy measures accordingly.

This study aims to determine the extent to which energy efficiency has been
achieved in Turkey’s industrial sector during the period of 1972-2023. To measure
energy efficiency, changes in energy consumption in the industrial sector were
separated from production effects due to national income size, structural effects
due to industrial intensity, and intensity effects. By separating the production effect
and structural effect, the intensity effect was obtained, which revealed the real
energy efficiency in Turkey’s industrial sector. To measure real energy efficiency
by separating production, structural, and intensity effects, the Logarithmic
Mean Divisia Index was used. The findings indicate that energy consumption
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in Turkey’s industrial sector has increased due to the growth in national income,
and energy efficiency has weakened due to the decreasing share of the industrial
sector and technological developments within the economy. However, with the
intensity effect, which reveals real energy efficiency, a reduction of 79,877.12
TOE in energy usage has been achieved. This decrease can be considered an
indicator that energy is being used efficiently in the industrial sector.

Keywords: Energy Efficiency, Index Decomposition Analysis, Divisia Index
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PANEL

“DEVELOPMENT OF RENEWABLE ENERGY IN ALGERIA:
POTENTIAL, CHALLENGES, AND OPPORTUNITIES”

Messaoud ZEROUTI

Professor, Higher National School of Management and Laboratory for
Management Innovation, Governance and Entrepreneurship (ENSM/LIMGE),
Alegria m.zerouti@ensmanagement.edu.dz

ABSTRACT

The development of renewable energies represents a strategic opportunity
for Algeria, a country rich in solar and wind resources. Facing dependence on
hydrocarbons and fluctuations in oil and gas prices, Algeria aims to diversify its
economy and strengthen its energy security by investing in renewable energy. This
presentation explores the country’s solar and wind potential, as well as ongoing
initiatives and projects supporting the energy transition. However, several
major challenges hinder this development, including institutional obstacles,
financing difficulties, and technical issues related to the electrical infrastructure.
Despite these barriers, the renewable energy sector offers significant economic,
environmental, and diplomatic opportunities, such as reducing greenhouse
gas emissions, creating jobs, and potentially strengthening trade relations
with Europe. To realize this vision, Algeria needs to strengthen its regulatory
framework, promote investment, and raise public awareness about the benefits
of the energy transition. This summary highlights the key steps necessary for
the country to become a major player in renewable energy in Africa and on the

international stage.
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COMPARATIVE ANALYSIS OF GOOGLE SEARCH TRENDS IN
INNOVATION POLICY WITHIN THE ENERGY TRANSITION
CONTEXT

Nadia AHMADOUCHE
Carlos Gonzalo PENELA

ABSTRACT

This research explores the intersection of innovation policies and energy
transition, focusing on the transition from a carbon-based economy to sustainable
hydrogen energy frameworks. Utilizing a comparative analysis of Google
search trends, this study identifies the dynamics of public interest and discourse
surrounding innovation in energy management, policy-making, and sustainable
practices. Building upon the case study of Algeria’s pharmaceutical sector and
its innovation system, the research applies methodologies from innovation
systems analysis to the energy domain, highlighting the role of public policies,

collaborative networks, and institutional interactions.

The study employs a mixed-methods approach combining qualitative data
from innovation policy literature with quantitative Google Trends analytics. Key
findings reveal patterns in public engagement and interest that align with shifts
in energy policies, particularly in regions undergoing structural transitions. The
research underscores the need for adaptive, inclusive innovation policies that

address regional disparities while fostering sustainable energy practices.

This work contributes to the thematic areas of the congress by examining
the effectiveness of innovation systems in facilitating the energy transition and
offers insights into the socio-economic implications of transitioning to hydrogen
energy economies. Recommendations include enhancing cross-sectoral
collaborations and leveraging digital tools for real-time policy evaluation and

public engagement.
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Keywords: Innovation Policy, Energy Transition, Hydrogen Economy,
Google Trends, Public Policy Evaluation
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ORCID ID: 0000-0001-9210-2837, South Africa

ABSTRACT

To ensure the long-term viability of our energy resources, it is crucial to
adopt effective monitoring and reporting practices. Implementing these good
practice recommendations will not only enhance transparency but also promote
accountability in the energy sector. By prioritizing sustainability, we can drive

meaningful progress and secure a cleaner, more efficient future for all.

This study introduces key indicators, criteria, and a reporting template for
effectively monitoring and reporting sustainability activities in the energy sector.
It aims to enhance existing literature and provides valuable insights and practical
recommendations for sustainability researchers and professionals to implement

real change.
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Key Words: energy sector, sustainability, integrated reporting, green energy,

green business model, sustainability metrics, sustainable development goals

ENERJI SEKTORUNDE SURDURULEBILIRLIK iZLEME VE
RAPORLAMASI iCIN ONERILER: ETKILI UYGULAMA iCIN
TEMEL OLCUTLER

OZET

Enerji kaynaklarimizin uzun vadeli siirdiiriilebilirligini saglamak i¢in etkili
izleme ve raporlama uygulamalarini benimsemek hayati 6nem tagimaktadir. Bu
iyi uygulama onerilerini uygulamak yalnizca seffafligi artirmakla kalmayacak,
ayn1 zamanda enerji sektoriinde hesap verebilirligi de tesvik edecektir.
Siirdiiriilebilirlige 6ncelik vererek anlaml ilerleme saglayabilir ve herkes igin
daha temiz, daha verimli bir gelecek saglayabiliriz.

Bu ¢alisma, enerji sektoriinde siirdiiriilebilirlik faaliyetlerini etkili bir sekilde
izlemek ve raporlamak icin temel gostergeleri, kriterleri ve bir raporlama
sablonunu tanitmaktadir. Mevcut literatiirii gelistirmeyi ve stlirdiiriilebilirlik
aragtirmacilar1 ve profesyonellerinin gercek degisimi uygulamalar i¢in degerli

icgdriiler ve pratik Oneriler sunmay1 amaglamaktadir.

Anahtar Kelimeler: enerji sektorii, siirdiiriilebilirlik, entegre raporlama,
yesil enerji, yesil is modeli, siirdiiriilebilirlik ol¢iitleri, siirdiiriilebilir kalkinma
hedefleri
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