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Abstract: As energy is essential to life utilizing energy resources efficiently has been at the top of the agendas of the 

governments and energy efficiency has been among the major components of energy policies so far. However it is not 

that easy to achieve energy efficiency as it is inherently related to the other components of sustainability. 

Sustainability plays a key role in development goals of the countries and refers to sustainable economic, social, 

environmental, political and security policies. It is critical to promote sustainability showing regard to each of them 

without any conflict. In addition to being related to each other energy efficiency, energy security and energy 

sustainability play a significant role within the energy policies of the countries all over the world. It is not possible to 

mention energy sustainability without referring to energy security and energy efficiency. This research presents a 

comprehensive understanding of energy efficiency focusing on energy sustainability and energy security. It is aimed 

to better understand energy efficiency within the scope of energy sustainability and energy security. 
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Öz: Enerji hayati öneme sahip olduğu için enerji kaynaklarından verimli şekilde faydalanmak hükümetlerin 

gündemlerinin ilk sırasındadır ve enerji verimliliği şimdiye kadar enerji politikalarının başlıca bileşenleri arasında yer 

almıştır. Yine de özü itibariyle sürdürülebilirliğin diğer bileşenleri ile ilişkili olduğu için enerji verimliliğini başarmak 

o kadar da kolay olmamaktadır. Sürdürülebilirlik ülkelerin gelişme hedeflerinde anahtar rol oynar ve sürdürülebilir 

iktisadi, sosyal, çevresel, siyasal ve güvenlik politikalarına işaret eder. Sürdürülebilirliği herbirini gözönünde 

bulundurarak ve aralarında bir çatışma olmaksızın sağlamak son derece önemlidir. Enerji verimliliği, enerji güvenliği 

ve enerji sürdürülebilirliği birbirleriyle yakın ilişkili olmalarının yanısıra; tüm dünyada ülkelerin enerji politikaları 

içerisinde önemli role sahiptirler. Enerji güvenliği ve enerji verimliliğine atıfta bulunmadan enerji 

sürdürülebilirliğinden söz etmek mümkün değildir. Bu araştırma enerji sürdürülebilirliği ve enerji güvenliğine 

odaklanarak enerji verimliliğinin kapsamlı bir anlatımını sunmaktadır. Enerji sürdürülebilirliği ve enerji güvenliği 

odağında enerji verimliliğini daha iyi anlamak amaçlanmaktadır. 

Anahtar Kelimeler : Enerji Verimliliği, Enerji Güvenliği, Enerji Sürdürülebilirliği, Enerji Politikası. 
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INTRODUCTION 

Utilizing energy productively without wasting it; energy efficiency means using less energy for 

the same production. Energy efficient production of a certain good or service means providing it 

with reduced amounts of energy. Efficient use of energy improves performance, lowers energy 

demand and thus reduces economic, social, environmental and political risks. Energy efficiency 

is stated to reduce peak demand leading to a decrease in the investments of new generation, 

transmission and distribution systems called as “avoided capacity costs” related to peak demand 

savings defined as average energy savings during a system’s peak period (Stern and Spencer, 

2017; Couder, 2015).  

Energy efficiency, energy intensity, energy productivity and energy saving are relevant 

concepts. Defining energy intensity as the energy quantity required for per unit of activity and 

output it is concluded that less energy use refers to low energy intensity (Koçaslan, 2020a). 

Global energy intensity is expected to decrease by 1.9% in 2021(IEA, 2021a). Figure 1 shows 

primary energy intensity improvement between the years 2011 and 2021. 

Figure 1 : Primary energy intensity improvement, 2011-2021 

 

Source: IEA, 2021a:20 

Being suggested as the inverse of energy intensity and defined as the ratio of annual GDP to 

annual total primary energy use; energy productivity is associated with energy use, economic 

output, quality of life, living standards, economic well-being and GDP growth (Keyser et al. , 

2015). It is possible to consider saving energy as an energy resource on its own as additional 

energy quantity is obtained by saving (Koçaslan, 2006). In other words energy efficiency 

improvements result in energy productivity and energy saving. Energy efficiency, energy saving 

and energy productivity are the concepts to be noted referring to ‘energy trilemma’  (World 

Energy Council, 2013).  

Energy efficiency policies are included in the sustainable development goals of the countries all 

over the world. However energy efficiency should include standards and these standards are 

required to include multifaceted perspectives. Recently energy policies are aimed to be 

harmonized with inovation to shape long-term competitiveness globally in order to achieve 

energy efficiency targets. Investing in energy markets has been attractive. Thus energy markets 

are highly competitive. This is why investing in energy efficiency technologies is critical. 

Providing both microeconomic and macroeconomic openings energy efficiency is related to the 

concepts which are of particular concern to all the countries in the world: 

•economic and political perspectives 

.monetary stability within energy consumption/production/trade  

.growth  
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.employment 

.tax incentives/exemptions and subsidies 

.military perspectives 

.energy security 

.storage 

.transmission 

•environmental and social perspectives 

.climate change 

.carbon intensity 

.emission targets 

.renewable energy resources portfolio 

.public service announcements 

.TV commercials 

.creating awareness 

.changing habits 

.energy education methods for schools, universities 

•technologial perspectives 

.construction 

.infrastructure 

.energy conservation in buildings 

.cogeneration 

All of these factors are closely related to each other. Thus governments aim to develop policies 

putting together all of them. Being a common component of economic, social, political and 

environmental perspectives energy efficiency bolsters sustainability. This study explains energy 

efficiency within the scope of energy sustainability and energy security. The rest of the paper is 

organized as follows. Following the detailed introduction of energy efficiency, energy 

efficiency and energy sustainability are explained in part I. Part II examines energy efficiency 

and energy security. Final section concludes. 

Energy Efficiency and Sustainability 

Energy fuels the global economy and thus plays a key role in global political, social, 

environmental and security policies.  To pursue sustainability and stability, energy efficiency 

has been under the spotlight. The world’s energy demand has been increasing depending on 

economic and demographic growth. The global energy markets seem to be in danger of the 

limited reserves of oil, natural gas and coal which are known as fossil fuels. Moreover the 

problem is not only limited reserves but also their geographical locations. Because these 

locations are politically volatile; countries need to have alternative plans, strategies and 

programs to be put into action in case of unexpected shocks, crises, wars, terrorist attacks, 
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outbreaks, epidemics or pandemics to ensure sustainability. Energy efficiency contributes to 

energy sustainability within two major topics: 

•environmental sustainability 

.reducing CO2 emissions 

•economic sustainability 

.reducing energy costs 

The relationship between energy efficiency and energy sustainability has been harmonized with 

economic and environmental sustainability. Figure 2 shows macroeconomic and energy 

indicators referring to the percentage change between the years 2020 and 2030. 

Figure 2 : Macroeconomic indicators in addition to energy indicators in the IEA Net Zero Emissions by 2050 

scenario, 2020-2030 

 

Source: IEA, 2021a:13. 

Climate change remains as a threat to human well-being, health, biodiversity, global security 

and sustainable development goals. By 2030 the EU aims to achieve an energy efficiency target 

of 27% by (Climate Policy Info Hub, 2020; Republic of Turkey Ministry of Foreign Affairs 

Directorate for EU Affairs, 2020; European Commission, 2022a, 2022b, 2022c, 2022d, 2022e, 

2022f, 2022g, 2022h, 2022i):  

.establishing a set of measures by Energy Efficiency Directive,  

.supporting cogeneration of heat and power, presenting the key initiatives for energy efficiency 

within European Green Deal,  

.launching SFSB-the Smart Finance for Smart Buildings, Clean Energy for All Europeans,  

.stating EPBD 2010-the Energy Performance of Buildings Directive and EED 2012-the Energy 

Efficiency Directive to mitigate greenhouse gas emissions within energy efficiency targets,  

.proposing EU Heating and Cooling Strategy,  

.allocating ESIF-European Structural and Investment Funds and EFSI-European Fund For 

Strategic Investment) within ELENA and PDA H2020 programmes, and  

.monitoring risk by EEFIG-the Energy Efficiency Financial Institutions Group and DEEP-the 

De-Risking Energy Efficiency Platform. 

European Green Deal considers building sector as a  key initiative to drive energy efficiency as 

it is reported to be responsible for approximately 40% of the union’s energy consumption and 

36% of the CO2 emissions(European Commission, 2022e). Construction sector has been 

monitored in order to achieve energy efficiency targets and zero-energy buildings. Thus 

minimizing heat loss is critical because of the impact of a building’s energy demand for heating 

https://climatepolicyinfohub.eu/glossary/4#Energy_efficiency
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1575045684774&uri=CELEX:52016DC0860#document2
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1481278671064&uri=CELEX:52016DC0860
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(Mokrzecka, 2018).  It is emphasized that shape and orientation can influence energy demand 

by 30-40%  (Mokrzecka, 2018; Brophy and Lewis, 2011). A building’s heating energy demand 

is related to architectural implementations referring to the micro-climate shape of the building 

(Lylykangas, 2009). Because there is a relationship between architectural design and energy 

consumption it is suggested that optimizing the architectural design of the buildings will serve 

for energy efficiency targets (Alanzi et al. 2009; Geletka and Sedlakova, 2012; Ourghi et al. 

2007; Pessenlehner and Mahdavi, 2003). However further research is needed to assess different 

architectural concepts. There are several indicators referring to the relationship between shape 

and heat.  Because the shape factor of a building is suggested as the ratio between its envelope 

area and its volume; higher values of the shape factor result in larger losses of heat(Danielski et 

al. , 2012). smaller values of building shape coefficient lead to less heat loss and energy 

consumption (Lin et al. 2014; Tianzhen, 2009). It is suggested that the energy performance of 

rectangular with plan proportions 2:5 is better than square and L-shaped plans, trapezoid 

performs the best and square is only slightly worse (Mokrzecka, 2018; Tuhus-Dubrow and 

Krarti, 2010). It is stated that the most compact orthogonal building would then be a cube and a 

hyper-compact building is not then preferred because it will increase electricity consumption 

preventing the use of daylight(Catalina et al. , 2011). The costs must be considered to find an 

optimal solution. Saving performances have been monitored within the context of device and 

system levels technologies (IEA, 2021a, p. 80): 

•Device level technologies 

.smart LED lighting/window and HVAC (heating, ventilation and air 

conditioning)/electric motors/ water heating/thermostats and HVAC  

•System level technologies 

.home energy management systems 

- smart appliances 

- automation monitoring/management 

- feedback 

.commercial building energy management systems 

- smart appliances/zoning thermostats 

-automation monitoring/management  

- feedback 

-detecting/diagnosing fault 

Energy sustainability initiatives deal with greenhouse gas emissions, ecological limits, climate 

change, environmental sustainability, enhancement of global living standards, human well 

being, social sustainability, economic development, business cycles, supply chains, source 

diversification and technological progress. Figure 3 presents estimated market size for clean 

energy technologies examining Europe, Asia Pacific, North America and rest of the World 

within the years 2020-2050.  
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Figure 3 : Estimated market size for clean energy technologies by technology and region, 2020-2050 

 

 

Source: IEA, 2021b. 

Energy security is a key concern at this junction in reference to energy sustainability.  

Energy Efficiency and Energy Security  

Energy efficiency has been essential for energy security enhancement. Effective use of existing 

energy resources or effectively utilizing existing energy resources promotes energy security. 

However energy security has been a complicated issue and needs to be discussed from 

multidimensional perspectives even to have a globally accepted definition (Koçaslan, 2020b; 

Azzuni and Breyer, 2018; Martišauskas et al. 2018; Laldjebaev et al. 2016; Kisel et al. 2016; 

Cox 2016; Krishnan, 2016; Sovacool, 2016; Blumer et al. 2015; Tziogas and Georgidas, 2015; 

Mansson et al, 2014; Gracceva and Zeniewski, 2014;  Kanellakis, 2013; Augustis, 2012; 

Winzer, 2012; Hughes, 2012; Sovacool, 2011; Faas et al. 2011; Ciuta, 2010; Chester, 2010; 

Christie, 2009; Kruyt et al. 2009; Simpson, 2007). The components of energy security 

considering environmental, political, social, economic, national/international security concerns 

are listed below (Koçaslan, 2020b; Haar and Haar, 2019; Martišauskas et al.  2018;  Azzuni and 

Breyer, 2018; Zhang et al. 2017; Krishnan, 2016; Cox, 2016; Laldjebaev et al. 2016; Kisel et al. 

2016; Sovacool, 2016; Blumer et al. 2015; Koçaslan, 2014; Shih, 2014; Sovacool et al, 2014, 

Cherp and Jewell, 2014; Tippee, 2014; Ren and Sovacool, 2014; Sovacool, 2013; Hughes, 

2012; Sovacool et al. 2012; Winzer, 2012; Faas et al. 2011; Bambawale and Sovacool, 2011; 

IEA, 2011, Winzer, 2011; Jewell, 2011; Sovacool et al. 2011; Chester, 2010; Jansen and 

Seebregts, 2010; Yueh, 2010; Valentine, 2011; Badea 2010; Le Coq and Paltseva, 2009; Kruyt 

et al. 2009; Jun et al.  2009; IEA, 2008;  Asif and Muneer, 2007; APERC, 2007, Grubb et al. 

2006; Dorian et al. , 2006; The European Commission, 2000; Yergin, 2006, 1988):  

•uninterrupted availability  

•affordable price  

•timely investments  

•supplying energy in accordance with sustainable economic development and 

environmental policies 

•the capability to respond rapidly in case of shortages/disruptions 

•resource availability for the long term  

•reliable, stable and sustainable supply of energy 

•acceptable social cost  
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•diversification of energy resources 

•taking account renewable energy resources 

Acceptability, accessibility, affordability and availability are known as the 4As of energy 

security. 

Figure 4. 4As of energy security 

 

In addition to 4As; review, reduce, replace and restrict are presented as 4Rs of energy security 

(Hughes, 2009): 

Figure 5. 4Rs of energy security 

 

Globalization brings about energy markets being more vulnerable to risks, economic crises, 

shocks, natural disasters, technical problems, political instabilities, wars and outbreaks. Energy 

efficiency is stated to contribute to energy security by reducing energy demand and fossil fuel 

import dependency and thus leads to macroeconomic benefits (IEA, 2019). The IEA requires to 

set stockholding for member countries to ensure oil supply security. Each country holds 

approximately 90 days of net oil imports as emergency oil stocks to be released to the market in 

case of an unexpected disruption in accordance with the Agreement on an International Energy 

Programme (I.E.P.). This release is considered to be a collective action. It is not possible to 

satisfy this requirement without energy efficiency regulations, technologies and applications. 

The IEA suggests reducing oil import, diversificating energy supply and developing alternative 

technologies as emergency measures in case of a shortage and reported three collective actions 

since the creation of the IEA in 1974 (IEA, 2022a): 

-1991: the Gulf War  

-2005: pipelines, oil refineries and offshore oil rigs in the Gulf of Mexico are damaged 

by Hurricanes Katrina and Rita 

-2011: Libyan Civil War 

Recently collective actions have become the main topic of the conversation once again as a 

consequence of the war in Ukraine. “IEA Member Countries agreed to make 60 million barrels 
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of their emergency oil stocks available to the market” (IEA, 2022b). Figure 6 shows IEA total 

oil stocks. 

Figure 6 : IEA total oil stocks, end-December 2021 

 

 

Source: IEA, 2022c. 

Efficient energy use reduces energy demand which will reduce import dependence in turn. As a 

result energy efficiency will contribute to energy security ensuring sustainability as well. 

Although the significance of the components of energy security differs by being an exporter or 

an importer; energy efficiency is a permanent issue to be dealt with.  

CONCLUSION 

Covid-19 lockdowns and the war in Ukraine bring about the reconsideration of energy policies 

by governments. Although the share of renewable energy resources especially wind and solar 

PV technology and electric vehicle sales have been improved remarkably; energy markets have 

been going under a remarkable transition including technology and innovation for a long while. 

Economic, environmental, social, political and security perspectives are indispensable and 

critical components of this transition period. Energy efficiency has become a widely reviewed 

issue in these days because of its bilateral relationship with each of these components. There 

have been several legal regulations regarding to energy efficiency recently. By using existing 

energy resources effectively it is aimed to: 

•reduce energy imports and thus; 

.to reduce import dependency 

.to ensure energy security 

.to promote renewable energy resources 

   .to improve technology 

•mitigate greenhouse gas emissions to combat climate change which has been a global 

threat and thus; 

   .to promote renewable energy resources 

   .to improve technology 
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   .to develop new policies, regulations and laws 

.to create awareness 

All of these targets are the requirements for sustainable economic, environmental, 

social, political and security policies. The rising share of electricity within the world’s final 

consumption has been promoting new investments, providing employment and leading to more 

competitive, fully integrated and qualified energy markets which contributes sustainability goals 

in turn.  

 

 

REFERENCES  

ALANZI, A., SEO, D. and KRARTI, M. (2009). Impact of Building Shape on Thermal 

Performance of Office Buildings in Kuwait. Energy Conversion and  Management J. , 50, 

822-828. 

APERC (2007). A Quest for Energy Security in the 21st Century: Resources and Constraints. 

Japan : APERC Institute Of Energy Economics. 

ASIF, M. and MUNEER, T. (2007). Energy Supply, Its Demand And Security Issues For 

Developed And  Emerging Economies. Renew. Sust. Energ. Rev. , 11(7), 1388-1413. 

AUGUTIS, J., KRIKSTOLAITIS, R., MARTISAUSKAS, L. and PECIULYTE, S.  (2012). 

Energy Security Level Assessment Technology. Appl. Energy, 97, 143-149. 

AZZUNI, A. and BREYER, C. (2018).  Definitions And Dimensions Of Energy Security: A 

Literature Review. WIREs Energy Environ. , 7, e268. 

BADEA, A. C. (2010). Energy Security Indicators. Belgrade : EC JRC Institute For Energy, 

Energy Security Unit. 

BAMBAWALE, M. J. and SOVACOOL, B. K. (2011). China's Energy Security: The 

Perspective Of Energy Users. Appl. Energy, 88(5), 1949-1956. 

BLUMER, Y. B., MOSER, C., PATT, A. and SEIDL, R. (2015). The Precarious Consensus On 

The Importance Of Energy Security: Contrasting Views Between Swiss Energy Users and 

Experts, Renew. Sustain. Energy Rev., 52, 927-936. 

BROPHY, V., LEWIS, J. O. (2011). A Green Vitruvius, Principles And Practice Of Sustainable 

Architectural Design. London: Routledge. 

CATALINA, T., VIRGONE, J. and LORDACHE, V. (2011). Study On The Impact Of The 

Building Form On The Energy Consumption, Proceedings Of Building Simulation. In, 

12th Conference of International Building Performance Simulation Association, 14-16 

November 2011, Sydney. 

CHERP, A. and JEWELL, J. (2014). The Concept of Energy Security: Beyond The Four As. 

Energy Policy, 75, 415-421. 

CHESTER, L. (2010). Conceptualizing Energy Security And Making Explicit Its Polysemic 

Nature. Energy Policy, 38, 887-895.  

CHRISTIE, E. H. (2009). Energy Vulnerability And EU-Russia Energy Relations. J.Contemp. 

Eur. Res., 5(2), 274-292. 



Conceptualizing Energy Efficiency Within The Scope of Energy Security and Energy Sustainability 590 

 

Stratejik ve Sosyal Araştırmalar Dergisi 

CIUTA, F. (2010). Conceptual Notes On Energy Security: Total Or Banal Security?. Security 

Dialogue, 41(2), 123-144. 

Climate Policy Info Hub. Energy Efficiency Policy Instruments In The European Union, 

https://climatepolicyinfohub.eu/energy-efficiency-policy-instruments-european-union 

(Accessed Date: 10.01.2022). 

COUDER, J. (2015). Calculating and operationalising the multiple benefits of energy efficiency 

in Europe. WP7 Energy system/security: Literature Review on Energy Efficiency and 

Energy Security, including Power Reliability and Avoided Capacity Costs. D7.1 report, 

Grant Agreement No. 649724. 

COX, E. (2016). Opening The Black Box Of Energy Security: A Study Of Conceptions Of 

Electricity Security In The United Kingdom. Energy Res. Soc. Sci. , 21, 1-11. 

DANIELSKI, I., FRÖLING, M., JOELSSON, A. and NORRLANDSGATAN, V. (2012). The 

Impact Of The Shape Factor On Final Energy Demand In Residential Buildings In Nordic 

Climates. WREF-The World Renewable Energy Forum, May 2012, Denver, Colorado. 

DORIAN, J. P., FRANSSEN, H. T. and SIMBECK, D. R. (2006). Global Challenges In Energy. 

Energy Policy, 34(15), 1984-1991.  

FAAS, H., GRACCEVA, F., FULLI, G. and MASERA, M.  (2011). European Security -A 

European Perspective. Gheorghe, A., Muresan, L. (ed.). Energy Security - International 

and Local Issues, Theoretical Perspectives, and Critical Energy Infrastructures, Eds., 

Springer, 9-21. 

GELETKA, V., SEDLAKOVA, A. (2012). Shape Of Buildings And Energy Consumption. 

Czasopismo Techniczne, 109, 123-129. 

GRACCEVA F. and ZENIEWSKI P. (2014). A Systemic Approach To Assessing Energy 

Security In A Low-Carbon EU Energy System. Applied Energy, 123, 335-348. 

GRUBB, M., BUTLER, L. and TWOMEY, P. (2006). Diversity And Security In UK Electricity 

Generation: The Influence of Low-Carbon Objectives. Energy Pol., 34, 4050-4062. 

HAAR, L. and HAAR, L. N. (2019). A Financial Option Perspective On Energy Security And 

Strategic Storage. Energy Strategy Reviews, 25, 65-74. 

HUGHES, L. (2012). A Generic Framework For The Description And Analysis Of Energy 

Security In An Energy System. Energy Policy, 42, 221-231. 

HUGHES, L. (2009). The Four ‘R's Of Energy Security. Energy Policy, 37(6), 2459-2461. 

IEA (2008). Toward a sustainable energy future. Paris: IEA. 

IEA (2011). The IEA Model of Short-term Energy Security (MOSES) Primary Enrgy Sources 

And Secondary Fuels. Paris: IEA. 

IEA (2019). Multiple Benefits Of Energy Efficiency, https://www.iea.org/reports/multiple-

benefits-of-energy-efficiency (Accessed Date: 10.01.2022). 

IEA  (2021a). Energy Efficiency 2021. 

IEA  (2021b). World Energy Outlook 2021. 

IEA (2022a). https://www.iea.org/areas-of-work/ensuring-energy-security/oil-security 

(Accessed Date: 10.01.2022). 

https://climatepolicyinfohub.eu/energy-efficiency-policy-instruments-european-union
https://www.iea.org/reports/multiple-benefits-of-energy-efficiency
https://www.iea.org/reports/multiple-benefits-of-energy-efficiency
https://www.iea.org/areas-of-work/ensuring-energy-security/oil-security


591   Gelengül KOÇASLAN 

 

Stratejik ve Sosyal Araştırmalar Dergisi 

IEA (2022b). https://www.iea.org/news/iea-confirms-individual-contributions-to-collective-

action-to-release-oil-stocks-in-response-to-russia-s-invasion-of-ukraine (Accessed Date: 

10.01.2022). 

IEA.  (2022c). https://www.iea.org/topics/energy-security (Accessed Date: 10.01.2022). 

JANSEN J. C. and SEEBREGTS A. J. (2010). Long-Term Energy Services Security: What Is It 

And How Can It Be Measured And Valued?. Energy Policy, 38(4), 1654-64.  

JEWELL, J. (2011). The IEA Model of Short-Term Energy Security (MOSES): Primary Energy 

Sources and Secondary Fuels. IEA Energy Papers. Paris: OECD Publishing. 

JUN, E., KIM, W. and CHANG, S. H. (2009). The Analysis Of Security Cost For Different 

Energy Sources. Appl. Energy, 86(10), 1894-1901. 

KANELLAKIS, M., MARTINOPOULOS, G. and ZACHARIADIS, T. (2013). European 

Energy Policy-A Review. Energy Policy, 62, 1020-1030.  

KEYSER, D., MAYERNIK, J., M., MCMILLAN, C., AGAN, J., KEMPKEY, N. and ZWEIG, 

J. (2015). Accelerate Energy Productivity 2030: A Strategic Roadmap For American 

Energy Innovation, Economic Growth, And Competitiveness. U.S. Department of Energy. 

KISEL, E., HAMBURG, A., HÄRM, M., LEPPIMAN, A. and CHRISTIE, M. O. (2016). 

Concept For Energy Security Matrix. Energy Policy, 95, 1-9. 

KOÇASLAN, G. (2006). Türkiye’nin Enerji Kaynakları Ve Alternatif Bir Kaynak Olarak 

Rüzgar Enerjisinin Değerlendirilmesi (Basılmamış Yükseklisans Tezi). Istanbul 

University Institute of Social Sciences. 

KOÇASLAN, G. (2014). International Energy Security Indicators And Turkey’s Energy 

Security Risk Score. International Journal of Energy Economics and Policy, 4 (4), 735-

743. 

KOÇASLAN, G. (2020a). Energy Issues Current Global View. 

KOÇASLAN, G. (2020b). A Critique Of Energy Security Measurement. Uluslararası İktisadi 

ve İdari Bilimler Dergisi (International Journal of Economics and Administrative 

Sciences), 6(2), 37-51. 

KRISHNAN, R. (2016). Energy Security Through A Framework Of Country Risks And 

Vulnerabilities, Energy Sources, Part B: Economics. Planning, and Policy, 11(1), 32-37. 

KRUYT, B., van VUUREN, D. P., DE VRIES, H. J. M. and GROENENBERG, H. (2009). 

Indicators For Energy Security. Energy Policy, 37(6), 2166-2181. 

LALDJEBAEV, M., SOVACOOL, B. K., and KASSAM, K. A. S. (2016). Energy Security, 

Poverty, And Sovereignty: Complex Interlinkages And Compelling Implications. 

Guruswamy, L. (ed.), International Energy And Poverty: The Emerging Contours. 

Routledge, UK, 97-112. 

LE COQ, C. and PALTSEVA, E. (2009). Measuring The Security Of External Energy Supply 

In The European Union. Energy Policy, 37, 4474-4481. 

LIN, M., PAN, Y., LONG, W. and CHEN, W. (2014). Influence of Building Shape Coefficient 

On Energy Consumption Of Office Buildings In Hot-Summer-And-Cold-Winter Area Of 

China. In, Asimo 2014, IBPSA Asia Conference, December, 2014, Nagoya, Japan.  

LYLYKANGAS, K. (2009). Shape Factor As An Indicator Of Heating Energy Demand. In, 15. 

Internationales Holzbau-Forum. 

https://www.iea.org/news/iea-confirms-individual-contributions-to-collective-action-to-release-oil-stocks-in-response-to-russia-s-invasion-of-ukraine
https://www.iea.org/news/iea-confirms-individual-contributions-to-collective-action-to-release-oil-stocks-in-response-to-russia-s-invasion-of-ukraine
https://www.iea.org/topics/energy-security


Conceptualizing Energy Efficiency Within The Scope of Energy Security and Energy Sustainability 592 

 

Stratejik ve Sosyal Araştırmalar Dergisi 

MANSSON, A., JOHANSSON, B. and NILSSON, L. J. (2014). Assessing Energy Security: An 

Overview Of Commonly Used Methodologies. Energy, 73, 1-14. 

MARTISAUSKAS, L., AUGUTIS J., and KRIKSTOLAITIS, R. (2018). Methodology For 

Energy Security Assessment Considering Energy System Resilience To Disruptions. 

Energy Strategy Reviews, 22, 106-118.,  

MOKRZECKA, M. (2018). Influence Of Building Shape And Orientation On Heating Demand: 

Simulations For Student Dormitories In Temperate Climate Conditions. Web of 

Conferences 44. 

NILLESEN, P. H. L., HAFFNER, R. C. G. and OZBUGDAY, F. C. (2013). Chapter 3 - A 

Global Perspective On The Long-Term Impact Of Increased Energy Efficiency. 

Sioshansi, F. P. (ed.), Energy Efficiency Towards The End Of Demand Growth, Academic 

press, 87-110.  

OURGHI, R., AL-ANZI, A. and KRARTI, M. A. (2007). A Simplified Analysis Method To 

Predict The Impact Of Shape On Annual Energy Us Efor Office Buildings, Energy 

Convers Manage J., 48, 300-5. 

PESSENLEHNER W. and MAHDAVI, A. (2003). Building Morphology, Transparence And 

Energy Performance. In, 8th International IBSPA Conference, August 2003, Eindhoven, 

Netherlands, 11-14. 

REN, J. Z. and SOVACOOL, B. K. (2014). Quantifying, Measuring, And Strategizing Energy 

Security: Determining The Most Meaningful Dimensions And Metrics. Energy, 76, 838-

849.  

Republic of Turkey Ministry of Foreign Affairs, Directorate for EU Affairs. 

https://www.ab.gov.tr/chapter-15-energy_80_en.html (Accessed Date: 10.01.2022). 

SHIH, W-C. (2014). Energy Security, GATT/WTO, and Regional Agreements. 

http://lawlibrary.unm.edu/nrj/49/2/05_433-484.pdf, (Accessed Date: 10.01.2022). 

SIMPSON, A. (2007). The Environment–Energy Security Nexus:Critical Analysis Of An 

Energy ‘Love Triangle’ In Southeast Asia. Third World Q, 28, 539-554.  

SOVACOOL, B. K. (2011). Evaluating Energy Security In The Asia Pacific: Towards A More 

Comprehensive Approach. Energy Pol., 39, 7472-7479. 

SOVACOOL, B. K. (2012). The Methodological Challenges Of Creating A Comprehensive 

Energy Security Index. Energy Pol. , 48, 835-840. 

SOVACOOL, B. K. (2013). An International Assessment Of Energy Security Performance. 

Ecol. Econ., 88, 148-158. 

SOVACOOL, B. K. (2016). Differing Cultures Of Energy Security: An International 

Comparison Of Public Perceptions. Renew. Sustain. Energy Rev., 55, 811-822. 

SOVACOOL, B. K., VALENTINE, S. V., BAMBAWALE, M.  J., BROWN, M. A., DE 

FATIMA CARDOSO, T., NURBEK, S., SULEIMENOVA, G., LI, J., XU, Y., JAIN, A., 

ALHAJJI, A. F. and ZUBIRI, A. (2012). Exploring Propositions About Perceptions Of 

Energy Security:An International Survey. Environ Sci. Policy, 16(1), 44-64. 

SOVACOOL B. K., Sidortsov R. V. and Jones B. R. (2014). Energy Security, Equality and 

Justice. Oxon: Routlegde.   

https://www.sciencedirect.com/science/book/9780123978790
https://www.ab.gov.tr/chapter-15-energy_80_en.html


593   Gelengül KOÇASLAN 

 

Stratejik ve Sosyal Araştırmalar Dergisi 

STERN, F. and SPENCER, J. (2017). Chapter 10: Peak Demand And Time-Differentiated 

Energy Savings Cross-Cutting Protocol. The Uniform Methods Project: Methods For 

Determining Energy Efficiency Savings For Specific Measures, Golden, CO; National 

Renewable Energy Laboratory. NREL/SR-7A40-68566.  

The European Commission. (2000). Green Paper Towards A European Strategy For The 

Security Of Energy Supply, (COM(2000) 769 Final). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/targets-

directive-and-rules_en (Accessed Date: 10.01.2022a). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/heating-and-

cooling_en (Accessed Date: 10.01.2022b). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/energy-

efficient-buildings_en (Accessed Date: 10.01.2022c). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/financing-

energy-efficiency_en (Accessed Date: 10.01.2022d). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/energy-

efficient-buildings/energy-performance-buildings-directive_en (Accessed Date: 

10.01.2022e). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/energy-

efficient-buildings/long-term-renovation-strategies_en (Accessed Date: 10.01.2022f). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/energy-

efficient-buildings/nearly-zero-energy-buildings_en (Accessed Date: 10.01.2022g). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/energy-

efficient-buildings/certificates-and-inspections_en (Accessed Date: 10.01.2022h). 

The European Commission. https://ec.europa.eu/energy/topics/energy-efficiency/energy-

efficient-buildings/financing-renovations_en (Accessed Date: 10.01.2022i). 

TIANZHEN, H. (2009).  A Close Look At The China Design Standard For Energy Efficiency 

Of Public Buildings. Energy And Buildings, 41(4), 426-435. 

TIPPEE, B.  (2012). Defining Energy Security, http://www.ogj.com/articles/print/vol-

110/issue1c/regular-features/journally-speaking/defining-energy-security.html (Accessed 

Date: 10.01.2022).  

TUHUS-DUBROW, D., KRARTI, M. (2010). Genetic-Algorithm Based Approach To 

Optimize Building Envelope Design For Residential Buildings.  Building and 

Environment, 45, 1574-1581. 

TZIOGAS C. and GEORGIDAS P. (2015). Sustainable Energy Security: Critical Taxonomy 

And System Dynamics Decision-Making Methodology. Chemical Engineering, 43, 1951-

1956. 

VALENTINE, S. V. (2011). Emerging Symbiosis: Renewable Energy And Energy Security. 

Renew. Sustain. Energy Rev., 15, 4572-4578. 

WINZER, C. (2011). Conceptualizing Energy Security, EPRG Working Paper 1123. Cambridge 

Working Paper in Economics, 1151, 1-36. 

WINZER, C. (2012). Conceptualizing Energy Security. Energy Policy, 46, 36-48. 

https://ec.europa.eu/energy/topics/energy-efficiency/targets-directive-and-rules_en
https://ec.europa.eu/energy/topics/energy-efficiency/targets-directive-and-rules_en
https://ec.europa.eu/energy/topics/energy-efficiency/heating-and-cooling_en
https://ec.europa.eu/energy/topics/energy-efficiency/heating-and-cooling_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings_en
https://ec.europa.eu/energy/topics/energy-efficiency/financing-energy-efficiency_en
https://ec.europa.eu/energy/topics/energy-efficiency/financing-energy-efficiency_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/long-term-renovation-strategies_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/long-term-renovation-strategies_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/nearly-zero-energy-buildings_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/nearly-zero-energy-buildings_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/certificates-and-inspections_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/certificates-and-inspections_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/financing-renovations_en
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/financing-renovations_en


Conceptualizing Energy Efficiency Within The Scope of Energy Security and Energy Sustainability 594 

 

Stratejik ve Sosyal Araştırmalar Dergisi 

World Energy Council. (2013). World Energy Scenarios Composing Energy Futures to 2050. 

YERGIN, D. (1988). Energy Security In The 1990s. Foreign Aff., 67(1), 110-132. 

YERGIN, D. (2006). Ensuring Energy Security. Foreign Affairs, 85(2), 69-82. 

YUEH, L. (2010). An International Approach To Energy Security. Global Policy, 1(2), 216-

217. 

ZHANG, L., YU, J., SOVACOOL, B. K. and REN, J. (2017). Measuring Energy Security 

Performance Within China: Toward An Inter-Provincial Prospective. Energy, 125, 825-

836. 


