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ABSTRACT

Higher Education Institutions (HEIS) should be responsible for the needs of global
sustainability because HEIs play an essential role in society, creating new knowledge
and fostering innovation. The sustainable campus concept has been rising among HEIs
in the world since the 1980s, and different implementations have started in many
Member States of the European Union (EU) both at legal and voluntary levels. However,
HEIs in Turkey have been lagging behind. In this regard, this thesis highlights the
importance of campus sustainability by examining HEIs in the EU and Turkey in the
context of energy outlook, approaches to energy efficiency and energy efficiency in
buildings. Energy consumption on university campuses, particularly, is considered one
of the most important components of campus sustainability. A comparison of EU HEIs
and a case study in Turkey demonstrate how HEIs could play a role in responding to
national challenges in energy issues in the context of campus sustainability, as European
HEIs are far beyond the Turkish HEIs. In addition, even though energy consumption is
important in campus sustainability, a university should take a holistic approach to
environmental, social and economic aspects of sustainability and develop a campus
sustainability strategy and road map to be successful. In this regard, the KU
Rumelifeneri Campus is chosen as a campus sustainability case study to develop a
holistic approach in Turkey demonstrating how Turkish HEIs could support Turkey’s
harmonization process to the EU through successful sustainable campus
implementations. The KU sustainable campus strategic plan and road map were
developed and suggestions were made based on campus sustainability criteria. Results
indicate that campus sustainability at KU should be beyond green as the university has
already made strong commitments on environmental, social and economic aspects of

sustainability.



OZET

Yeni bilgi olusturmada ve yaraticiligi tesvik etmede toplumda 6nemli bir yere sahip
olan Yiiksek Ogretim Kurumlari kiiresel siirdiiriilebilirligin ihtiyaclarindan sorumlu
tutulmalidirlar. 1980’lerin basindan beri diinyada g¢evresel duyarliligin artmasi ile
gelismeye baslayan siirdiiriilebilir kampiis konsepti Avrupa Birligi (AB) Uye
Ulkeleri’nde de hem yasal cercevede hem de gonullii uygulamalar ile hayata goktan
geemistir. Tiirk Yiiksek Ogretim Kurumlar1 bu gelismelere karsilik verememistir. Bu
tez surdurdlebilir kampus konseptini tanitirken, bu konseptin 6nemli bir pargast olan
kampiislerde enerji tiikketiminden yola ¢ikmis ve AB ve Tiirkiye’de enerji, enerji
verimliligi ve binalarda enerji verimliligini incelemistir. Yiiksek Ogretim Kurumlarinin
ulusal bir sorun olan enerji konusuna yaklasimlar: siirdiiriilebilir kampiis uygulamalari
cercevesinde incelendiginde AB’deki iiniversitelerin Tiirkiye’deki iiniversitelere gore
olduk¢a ileride olduklar1 tespit edilmistir. Ayrica, tez slirdiiriilebilir kampiis
uygulamalarmin basarili olmasi i¢in Yiiksek Ogretim Kurumlarinm siirdiiriilebilirligi
cevresel, sosyal ve ekonomik boyutu ile biitiinsel bir yaklasim ile ele almalar
gerektigini, stirdiiriilebilir kampiis starteji ve yol haritasinin dnemini savunmaktadir. Bu
baglamda, Kog Universitesi (KU) Rumelifeneri Kampiisii'niin vaka analizi yapilarak,
KU i¢in siirdiiriilebilir kampiis stratejik plan ve yol haritas1 gelistirilmis Tiirkiye’nin AB
uyum siirecini desteklemek icin Yiiksek Ogretim Kurumlarinin siirdiiriilebilir kampiis
uygulamalarin1 nasil kullanabilecekleri gosterilmistir. Bu ¢alisma sonucunda KU’nun
cevresel, sosyal ve ekonomik siirdiiriilebilirlik kapsaminda var olan taahhiitlerini
kolaylikla ileri gotiirerek Tirkiye’de biitlinsel yaklagimi uygulayan bir siirdiiriilebilir

kampiis olabilecegi tespit edilmistir.
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1 INTRODUCTION

The notion of sustainability has become important in our lives as communities;
cities, buildings, production, consumption, transportation, campuses, food and energy
have been in transformation towards sustainability because all are important aspects of
sustainable economic, social and environmental development. The global system needs
a radical change for the needs of global sustainability with the collaboration of all
stakeholders. No doubt that Higher Education Institutions (HEIs) should be one of the
important stakeholders of this change and be responsible for the needs of global
sustainability because HEIs play an essential role in society, creating new knowledge,
and fostering innovation. They are part of the global energy transformation, climate
change and social change because they educate millions of young people and they are
consumers with their big campus communities and campuses. Thus, “campus
sustainability” should be included in strategies of the HEIs. Campus sustainability has
been on the agenda of most universities in North America and the European Union (EU)
due to an increase in environmental awareness after the 1980s. In addition, world and
national energy agendas, and general tendency towards more clean technologies
affected also HEIs to consider campus sustainability. As a consequence, the sustainable
campus concept has arisen among HEIs, and different implementations have started in
many countries especially in North America and EU Member States. European
universities have come together to support sustainable development in education since
the early 1990s by signing the COPERNICUS University Charter for Sustainable
Development in 1993, which is a response to the Rio Conference (UNCED) in 1992,
and establishing the network called COPERNICUS CAMPUS. By the announcement of
the Guidelines, 320 universities from 38 countries including universities from Turkey
have signed the Charter since 1993; thus, the Guidelines can support them for curricula
development, institutional management, establishing services for local or regional
societies, and for having a responsible balance between economic, ecological and
social/cultural aspects (Copernicus Campus, 2007 p.6). Even though there are some

universities signing this charter, Turkish universities have been lagging behind the



European universities in sustainable campus implementations. Additionally, campus
sustainability is important for Turkish universities to support Turkey in the EU

harmonization process.

Even though there is not already a set definition of “sustainable campus” in the
world, components of a sustainable campus could be generalized to develop a holistic
approach such as: campus management (energy consumption, on-site renewable, energy
efficiency, waste and recycling, sustainable campus development of housing and
buildings, water management, transportation, procurement, landscape, food); research;
education and outreach (curriculum, programs, community engagements); development
and implementations of sustainable campus policies and efforts in the campus; social

sustainability and economic sustainability.

Every component is important for the holistic approach but energy efficiency
in buildings in the sustainable campus could be an important priority especially in
Turkey, where energy issues are national priorities. Energy consumption in every
university campus is very high; that is why energy efficiency becomes one of the most
important components to be addressed for campus sustainability. Energy efficiency
strategies and implementations on campus should be active in buildings as the buildings
have the highest percentage of the energy consumption in the campus with heating,
cooling, and lighting. Indeed, buildings have high and untapped energy saving potential.

Energy efficiency in buildings should be prioritized to become a sustainable campus.

HEIs are very important stakeholders to increase energy efficiency in the
country through their implementations for campus sustainability. Through campus
sustainability, HEIs can raise responsible generations during their education to be aware
of the limited energy sources, to decrease energy consumption and improve the
environmental impact of the university through energy efficiency programs on campus.

To understand the role of energy efficiency in buildings in becoming a
sustainable campus, it is important to understand driving forces, implementations, and
as well as regulations in the background. That is why it is important to understand the
energy outlook, energy efficiency approaches, and energy efficiency in building
regulations and implementations in the European Union and Turkey. Besides



regulations that university campuses should implement such as in the case of energy
efficiency and energy efficient buildings, there are various local, national and
international voluntary ratings, initiatives, and networks to promote a sustainable
campus approach in the EU, which all take energy consumption of the campus as one of
the main criteria. Universities show their commitment to having a sustainable campus
by applying these ratings and networks. Especially leading universities in the EU as
well as in the world put sustainability in their core strategies and become an example to
other universities. Most of these universities have put sustainability at the core of their
ethos and university wide strategies. Some universities publish detailed reports,
environmental policy declarations, sign charters, and become part of the sustainable
campus network as well as put strategic aims, objectives and key performance
indicators to be a sustainable campus.

Successful universities in the EU and the world in sustainability are the ones
which take a holistic approach and develop strategies not focused on short term barriers
but oriented with long-term goals. Thus, even though energy consumption, energy
efficiency, and energy efficiency in campus buildings are very important, a university
should take a holistic approach and develop a campus sustainability strategy and a road
map to be successful in campus sustainability. Unless universities adopt a holistic
approach regarding campus sustainability in every aspect of social, economic and
environmental sustainability, they cannot reach their goals to decrease energy
consumption on the campus or trigger behavioral change towards the use of energy
efficiently within the campus community. Campus communities should see the big
picture of campus sustainability in order to support or engage in campus sustainability
measures and improvements in the campus.

This thesis evaluates sustainable campus, energy efficiency in the sustainable
campus, energy outlook, an energy efficiency approach and energy efficiency of
buildings in the EU and Turkey, sustainable campus ratings and networks in the EU and
Turkey, sustainable campus examples in the EU and Turkey. Additionally, Kog¢
University (KU) Rumelifeneri Campus is taken as an example of a sustainable campus
in Turkey to guide universities on how to develop a holistic approach to campus
sustainability in Turkey since Turkish universities are at the stage of environmental

sustainability in campus operations. That is why it is crucial to demonstrate a case with



a holistic approach to campus sustainability to be an example for other Turkish
universities. KU is chosen as an example because of access to and availability of data,
willingness from the senior management to collaborate, and already existing programs
and units that could easily support developing a holistic approach to campus
sustainability.



2 THEORETICAL STUDY

Sustainability issues and discussions do not have a long history but have
become part of our lives during the last several decades. Many people have been trying
to define what sustainability is. Even though there are differences among sustainability
definitions, most of the definitions have three important common points. First,
sustainability definitions emphasize that humans need to live within the limits of what
the environment can provide. Second, sustainability definitions focus on the various
interconnections between economy, society and environment. Third, sustainability
definitions emphasize that resources and opportunities in the world should be

distributed equally.

Indeed, sustainability as a term became widely used after the The Brundtland
Report in 1987. The Brundtland Commission's report defined sustainable development
as "development which meets the needs of current generations without compromising
the ability of future generations to meet their own needs™ (www.unece.org, 2013). The
Global Reporting Initiative (GRI) (www.globalreporting.org, 2013), which is a
worldwide reporting system, defines sustainability based on economics, society and

environment.

Humans need to fulfil their existing needs without compromising the ability of
future generations to meet their own needs. So, the question is how to prioritise our
needs without putting in danger the needs of future generations? In addition, resources
such as environment, technology, finance, capacity and timing are limited. Lastly, social
and cultural issues are involved in the parameter as the problem of fairness arises in
exploiting human rights in one part of the world to fulfil existing needs with cheaper

prices in another part of the world.

In short, sustainability and sustainable development has entered the discussions
because the world has been changing. Some of the actors behind this change are as

follows:



Increased population: The population has been growing rapidly, and according
to the United Nations (UN), the current world population of 7.2 billion will reach 8.1
billion in 2025 and 9.6 billion in 2050 (UN, 2013, p.1).

Increased wealth and economic growth: Developing countries have been
taking the place of developed countries in high population and economic growth. The
population growth will occur mostly in the developing countries triggering over 90.0%
of the global energy demand growth (BP, 2013a, p.9) in the coming future. According
to the GDP Ranking of the World Bank, the five big GDP countries in purchasing
power parity (PPP) terms are the U.S., China, India, Japan, and the Russian Federation
in 2012 (www.worldbank.org, 2013). By 2035, the 5 big economies based on GDP in
PPP terms will be China, India, U.S., Brazil, and Japan. China is projected to overtake
the US as the largest economy by 2017 in PPP terms (PwC, 2013, p.9).

More demand for mobilization: The world has been mobilizing as a
consequence of economic growth and increased population and the number of cars on
the roads will be doubled by 2050 (International Energy Agency, 2012, p.90).

Increased access to electricity: Electricity will be accessible to 90.0% of the
world population by 2050. At present, 1.6 billion people do not have access to

electricity.

However, the world has limited resources to provide the necessary energy for a

more mobilized, economically growing and more populated world with increased needs.

That is why, to understand the role of campus sustainability in the big picture,
the results of the theoretical study are presented in six main topics with sub headings,

giving a detailed look on energy:

v'Sustainable Campus

v'Energy Efficiency in the Sustainable Campus

v'Energy Outlook and Energy Efficiency of Buildings
v Energy Outlook



v Energy Efficiency Approach and Energy Efficiency in Buildings in
the European Union
v' Energy Outlook, Energy Efficiency Approach and Energy
Efficiency in Buildings in Turkey
v'Sustainable Campus Ratings and Networks in the EU and Turkey
v'Sustainable Campus Examples in the EU and Turkey

v/Sustainable Campus Literature Review

2.1 Sustainable Campus

Due to an increase in environmental awareness after the 1980s, the world and
national energy agendas, and a general tendency towards more clean technologies the
sustainable campus concept has arisen among HEIs, and different implementations have
started in many countries. The campus is the physical environment of an HEI. However,
in addition to the physical environment, education, research, and the community should
be included in campus sustainability. In fact, community as the university community
(administration, faculty, students) and the local community, campus operation,
education, and research should collaborate (www.sustainablecampus.org, 2012).

There is no already set definitions of “campus sustainability” that people have
agreed on. In general, universities define their own sustainable campus definition
(Wwww.wpi.edu, 2012). Primarily, the start of sustainability was to focus on
environmental  sustainability and implementations in campus operations
(http://sustainability.tufts.edu, 2012).

Richard R. Johnson, Director of Energy and Sustainability at Rice University,
describes the current situation as that “Green” campuses or “Sustainable” campuses are
two terms which people tend to use interchangeably. Furthermore, the focus tends to be
primarily on environmental sustainability, not social or economic sustainability
(Johnson, 2012). This is true regardless of whether HEIs are using the phrase “campus
greening” or “campus sustainability” to describe the works in the campus. On the other
hand, “campus sustainability” could be preferred over “campus greening” because



“campus sustainability” at least implies that social and economic sustainability are
included along with environmental sustainability, although not always with equal
emphasis. In contrast, “campus greening” does not necessarily imply social or
economic sustainability — it is even more strongly environmental in focus.
Unfortunately, there is no standard definition of sustainability in the university

campuses, unlike in other professions or topical areas.

HEIs play an essential role in society, creating new knowledge and fostering
innovation. They are the part of global energy transformation and climate change
because they educate millions of young people for their future lives, as well as being
one of the main energy consumers. Thus, the sustainable campus concept should be

included in strategies of the HElIs.

University campuses are small and sometimes medium sized villages having
direct and indirect effects on their environments, with facilities such as sport centres,
large faculty buildings, dormitories, laboratories, parking lots, classrooms and offices.
The university President is the Mayor of this academic town. So, HEIs are responsible

to their students, faculty, alumni, as well as to the local community and the nation.

A university should be a model for sustainability. There are many components
to develop a holistic approach on a sustainable university campus. The social side is as
important as the technical side in campus sustainability. Campus sustainability is not the
responsibility of only administrative management but the responsibility of all

stakeholders in the campus: students, staff and faculty.

The so-called campus sustainability or campus greening action started in the
early 1990s (Sharp, 2009, p.2). In many cases, sustainability actions on campus started
small with student volunteers or small class projects supported by faculty teaching the
classes and by time grew to become sustainability programs on campus. Indeed, these
initiatives became the driving force for establishing sustainability committees in
universities, and developing a sustainability strategy for a university to be accepted by
the university top management. A sustainability strategy even became the core of main

strategies in some universities. University top and middle management defined their



own road maps to become a sustainable campus. Universities mostly started green with
an aim to become a sustainable campus. In this path, some prioritized energy efficiency
programs to decrease energy consumption in the campus; some developed waste and
recycling programs in the campus; some focused on transportation programs; some
developed community integrated programs for students However, a few universities
have made a real commitment towards sustainable campus, and have become successful
in developing sustainability strategies, creating a sustainability culture, and
implementing these strategies through an operating, learning and community

involvement.

A general criteria that universities seem to follow to become a sustainable
campus and a living laboratory for students are gathered under the main components of
environmental sustainability: campus management such as energy and climate change,
renewable, sustainable campus development of housing and buildings, water
management, waste & recycling; transportation, procurement, landscape; research;
education and outreach; development and implementation of sustainability policies and
efforts on the campus as well as social and economic sustainability
(www.tilburguniversity.edu, 2011; www.greenstudentu.com, 2011; www.drcetiner.org,
2011; www.nottingham.ac.uk, 2011a; The University of Nottingham, 2010;

ww.drcetiner.org, 2011). A short description of selected campus sustainability follows:
Environmental Sustainability

Management of the campus is very challenging, where the President of the
school has to act as a kind of Mayor of this academic town. Usually, administrative staff
work for the management of the campus under the General Secretary, the Vice
President responsible for campus administration, or staff scattered in different
departments. In fact, to be an energy efficient and sustainable campus, campus
management plays an important role regarding energy usage, carbon emission, usage of
renewable energy sources and green technologies, sustainable campus development for
housing and building, waste and recycling, water management, transport, procurement,
and landscape. These activities are mostly related with infrastructure investment,

strategic planning and programming, and as well as campus management.



Energy consumption is equal money and usually takes a major portion of the
university budget. If the university consumes less energy, this budget portion could be
used to increase education quality. Public schools have limited resources and take their
budgets from the government. So, decreasing energy consumption on the campus, as
well as using energy efficiently, is a large commitment for public schools. On the other
hand, private schools could charge less tuition to their students by consuming less
energy and spending less money for their energy needs. There is an important economic
role of energy consumption on the campus, while less energy consumption also means
less carbon release harmful to the environment. Energy consumption produces the most
significant environmental impact associated with campus operations. Continuous
maintenance of the existing energy technologies, long term energy investment for the
school, and as well as renewing current technologies with more energy efficient
technologies are important to decrease energy consumption and carbon release on a
campus. Energy management on a campus is a challenging task. HEIs should have
comprehensive climate change and energy plans to cope with the energy issues on

campus.

Campuses have the options of using on-site renewables and installing solar,
wind, biomass energy systems to decrease energy consumption and support climate
change action. Providing the needed energy as much as possible from the renewable
energy sources is critical for campus sustainability. Renewable energy should always be
included in the main energy and climate change strategy of the campus. Assessments of
wind energy resources, solar energy resources and biomass energy resources should be
conducted to see their feasibility. There are some prejudices about renewable energy as
they are costly investments; however, there are many best practices where renewable

energy projects could save money, as well as create profit for a university.

Sustainable campus development of housing and buildings are important
components of campus greening and energy efficiency. Universities have many
facilities such as sport centres, large faculty buildings, dormitories, laboratories, parking
lots, classrooms, offices. Thus, there is a need to operate campus buildings and

equipment in an energy-efficient manner and to employ conservation measures
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wherever possible (Simpson, 2003, p.2). In a sustainable campus concept, university
buildings are evaluated based on their environmental effect and energy performance.
Indeed, buildings should use energy efficiently to decrease their environmental impact.

Most energy efficiency outreach programs are focused on campus buildings.

Water management in campus sustainability means managing available water
resources to meet university needs while preserving ecological systems and maintaining
this vital non-renewable resource for future generations
(http://sustainablestanford.stanford.edu, 2013a). In addition, historically, water
efficiency is not something that the universities are focused on but, it is changing
(www.uea.ac.uk, 2013a). So, water efficiency is crucial for sustainable water practices
on campus. That is why an increasing number of universities practice water
conservation programs. Key performance indicators for water are total water
consumption, water consumption per student and CO2 emissions from water use and
waste water on campus. In addition to technological investment such as dual flush &
sensor based toilets, drip irrigation systems, rain sensors, self-charging, hand-free
faucets, and other water efficiency retrofit projects regarding water management, there
are also innovative initiatives supporting sustainability programs requiring community
contribution on campus such as “trayless dining” (ARAMARK Higher Education, 2008,
p.2) saving between one third and one half gallon of water per tray, besides other

benefits reinforcing sustainability in the campus (www.bu.edu/sustainability, 2013a ).

Waste and Recycling differs from medical waste, lab waste, infirmary waste,
home waste, plastic, aluminium, glass, paper, and steel on a campus. Following the
waste hierarchy of the three Rs, “Reduce, Reuse and Recycle”, some universities have
more programs on recycling, but mostly ignore other two Rs: Reduce and Reuse. With
increasing environmental regulations, developed countries and developing countries as
well have put regulations on waste management into effect. Of course, university
management should obey these regulations, as well as develop waste and recycling

programs on campus.

Transportation means burning fossil fuels, causing green gas emissions and

increasing dependence on energy from fossil fuels. Richardson (Richardson, 2007, p.1)
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defines a sustainable transportation system as one in which fuel consumption; vehicle
emissions, safety, congestion, and social and economic access are of such levels that
they can be sustained into an indefinite future without causing great or irreparable harm
to future generations throughout the world. Ways of transportation on campus varies
depending on the physical location of the campuses, whether urban or rural.
Transportation to the campus causes disturbance to teaching, auto-related air pollution,
energy consumption, generates traffic, and may well trigger health problems (Balsas,
2003, p.36). In addition, parking lots on campus could be used in green areas instead of
parking. Besides the environmental impact of transportation for the campus community,
the local community is also affected by campus transportation. Because the major
factors in transportation planning is land use and distance (Parker and Fields, 2012, p.1),
university campuses should develop sustainable transportation strategies as promoting
walking, bicycling, using mass transport vehicles, ridesharing, discouraging the use of
single-occupancy cars, and linking transportation planning to land-use planning
(Balsas, 2003, p.37). Green Procurement known as green purchasing, eco-procurement,
or environmentally preferred purchasing (Hignite and Lyons, 2008, p.177) adds a third
criteria of being environmentally friendly in addition to price and performance while
purchasing services and materials. In general, green procurement is one of the areas that
HEIs are less involved in due to the absence of a purchasing department, decentralized
purchasing through departments and faculties, and lack of knowledge to ask the right
questions to the suppliers. Greening a process is as important as using a green product.
Greening could be achieved through environmentally and socially preferable products
and services, and working with contractors and suppliers who could provide these
requirements. In a university, thousands of purchasing transactions are done in a year
so, developing sustainable procurement policies and implementing them could create a
real change; for example, purchasing recycled content products, using environmentally
preferable products and services, bio-based products, energy and water-efficient
products, operating alternate fuel vehicles, buying products using renewable energy, and

disposing solid waste (www.purchasing.upenn.edu, 2013).

Sustainable landscaping is a way of designing and maintaining yards, gardens

and landscapes in a way that reduces harm to the environment, provides healthier places

12



to work, live, and play, and saves time and money by offering reduced maintenance
(www.harford.edu, 2013). Indeed, creating a healthier environment for study, work, and
leisure on campus decreases stress and the daily routine of pressure (Lau and Yang,
2009, p.55). Sustainable landscaping services are a combination of activities related to
ecology, personal health and enhancement of educational value. Some examples of
these activities are integrated pest management, habitat restoration projects, campus
gardens, organic landscaping programs, applying natural design principles, yard waste

composting, irrigation systems, campus as a botanical garden, and outdoor classrooms.

Research on Sustainability is a part of research which is a major function of
HEIs. By researching sustainability issues and refining theories and concepts, higher
education institutions can continue to help the world understand sustainability
challenges and develop new technologies, strategies, and approaches to address those
challenges (AASHE, 2012, p.65). Research is a piece of every component of a
sustainable campus. Integrating research in these components is an important way of
creating a living laboratory on campus. Each university should define sustainability

research and engage faculty in this research.

Education and Outreach are again important pieces of every component of
campus sustainability. HEIs incorporate sustainability into the curricula or expand the
curricula. Additionally, increasing awareness on campus sustainability and supporting
behavioral change of the campus community are done via such actions as innovative
programs, community engagement, effective communication, guidance on green jobs or

third sectors..

Development and implementation of campus sustainability policies on campus
are needed to build governance structure on campus. Some people should develop the
policies, plans and s others should implement the plans. Sustainability coordination and
monitoring is essential to further the sustainability on campus

Social sustainability and economic sustainability

Social sustainability and economic sustainability of campuses are barely

discussed directly, as many schools focus on environmental sustainability of the
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campus. However, effective investment and management of a sustainable campus bring
economic sustainability to the campus as saving energy, producing less waste, or even
selling recycled products, resulting in budget savings for education and research. On
the other hand, social sustainability of the campus includes public engagement with the
local community, transparent and democratic investment processes promoting
accountability, and engagement by the campus and community (AASHE, 2012, p.264);
diversity, affordability, fairness and equity, campus inclusion incorporation of
sustainability into HR programs and activities as well as fostering social innovation on

campus through education, research and collaboration to create social impact.

None of the major components of campus sustainability can be ignored to
create successful sustainable campus cases. However, energy use is the most important
issue within a university’s sustainability efforts because it is affected by indefinite
market volatility and can reduce operating costs and CO2 emissions, which contribute
to climate change (www.bu.edu/sustainability, 2013b). Consequently, among the
environmental sustainability components of a sustainable campus, energy management
on campus requires the most investment, commitment, long term planning, as well as
community involvement on campus. Many universities have comprehensive climate
change and energy plans to reduce greenhouse gas (GHG) emissions, making energy

management programs a priority in these universities.

Indeed, an effective energy management must contain energy efficiency
programs. As campuses have many facilities such as sport centers, large faculty
buildings, dormitories, laboratories, parking lots, classrooms, offices, dining halls, and
cafeterias, energy efficiency in buildings becomes prominent in effective energy
management on a sustainable campus. Potential cost savings as a result of energy
efficiency could be redirected to research and education. The next section reviews

energy efficiency in the sustainable campus.
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2.2 Energy Efficiency in the Sustainable Campus

Delivering goods and services more efficiently and using less energy are the
core components of today’s efforts to reduce carbon emissions, as well as to cope with
energy challenges (Cullen and Allwood, 2010, p.75). “Sustainability,” in reference to
energy and environmental activities, is often defined as provisions that meet the needs
of the present without compromising the ability of future generations to meet their
needs (Lattanzio, 2011, p.1). Energy efficiency and renewable energy are perfect
complements to each other as they are the two components of a working sustainable
energy economy. Renewable energy is provided from natural undeletable sources such
as hydroelectric, solar, wind, geothermal, biomass, and tidal while energy efficiency as
“the new form of energy” or “low-hanging fruit” has been accepted as the most secure
and sustainable energy. Even though it is slow, there is a global trend to persistently
decarbonize the world’s energy systems to create low carbon economies by using
carbon free energy. This trend has already created *“a green economy” by the
development and deployment of clean, renewable energy and energy efficiency

technologies and millions of “green-collar jobs” worldwide.

The use of energy efficiently is a must to control the energy demand, but cost-
effective energy efficiency options are often overlooked, causing an “energy paradox”
(Cullen and Allwood, 2010, p.75; Green, 2010, p.608). Energy efficiency involves three
fundamentals. First, unless energy is used efficiently, the increased use of carbon free
renewable energy sources cannot decrease the use of fossil energy resources. Second,
even though there is an untapped potential of energy efficiency to reduce energy
demand, the current rate of energy efficiency improvement is not nearly enough to
overcome the other factors driving up energy consumption, accelerating the increase of
CO2 emissions from economic growth, and heading toward an unsustainable future
(International Energy Agency, 2008a, p.3). Third, energy efficiency cuts down energy
consumption, which means that less GHG emission is produced. So, this new energy
source provides countries extra time to decarbonize their economies and heavy

industries. Modern energy systems should be designed and constructed to become more
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efficient and diversified, and productivity improved by shifts in economic mix and
modification in behavior (Abulfotuh, 2007, p.276).

At present, even though the persevering uncertainty about the mid-century
carbon emissions target influences the current and future low carbon energy investment
decisions of the energy producing firms (Durand-Lasserve and others, 2010, p.5108),the
global trend of decarbonization of the energy systems has already started. Thus,
sustainable campus implementations and outreach programs have become even more
important in using energy efficiently for decarbonization of the energy systems on

university campuses.

HEIs are important stakeholders in the energy efficient reality of the nation
through their activities on sustainable campuses not only to raise responsible
generations aware of the limited energy sources but also to implement energy efficiency
programs to decrease energy consumption, as well as decrease the environmental

impact of the institution.

Energy efficiency and savings on a campus could be possible in many areas
such as electricity consumption, heating, cooling, lighting, transportation, lab processes,
and buildings. Universities implement energy efficiency programs to increase energy
efficiency and decrease energy consumption on campus. Energy efficiency and
conservation strategies are summarized as : conducting building energy conservation
retrofits, incorporating energy efficiency and energy conservation in new construction,
implementing energy efficiency and saving awareness & outreach programs,
incorporate energy efficiency and conservation goals in master planning and
implementing cogeneration (Walton, 2008, p.59).

Energy efficiency strategies and implementations on a campus should be active
mostly in buildings as the buildings have the highest percentage of the energy
consumption on campus with heating, cooling and lighting and most importantly,
buildings have a high and untapped energy saving potential. Energy efficiency in
buildings should be prioritized to become a sustainable campus. Various rating systems

are used for energy efficiency in buildings; many university campuses take these
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certifications for their campus buildings. The most commonly used certification
internationally is the U.S. Green Buildings Council’s Leadership in Energy and
Environmental Design (LEED) rating system to lower operating costs, reduce waste,
conserve energy and water, and create healthier and safer environment for the occupants
(www.usgbc.org/leed, 2013). Many American universities use LEED for their campus
buildings to show that their silver, gold and platinum rated buildings are energy
efficient and environmentally friendly. Europe has no common EU certification for
buildings, but does have heavy regulations. Each country has its own certification on
energy efficient buildings. The most well-known is BREEAM in the U.K., which is the
design and assessment method for sustainable buildings. As a result, university
campuses in Europe mostly use their locally developed or national certifications for

their buildings.

The next section discusses energy efficiency in buildings for a sustainable

campus.

2.3 Energy Outlook and Energy Efficiency in Buildings

This section provides detailed information on energy outlook and energy
efficiency implementations in the European Union and Turkey to give an understanding

of the role of energy efficiency in buildings.

2.3.1 Energy Outlook

Human and economic development has always depended on energy for
societies. The only difference between now and the past is that the dependence on
energy for the well-being of society has increased, and energy sources have become
scarce. Although in a few places in the world, humans can still use the natural
resources around them, most of humanity can no longer use the forest behind their
houses to have heat for wood fires, as humans have started migrating to cities. Neither
oil nor any of the other fossil fuels are unlimited resources. However, the wind is still

the energy of sailing overseas. So, there are some similarities as well as drastic changes
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in our current energy sources. As the world population is almost 7.2 billion, and
resources are rapidly being depleted, the importance of energy has become first
national, and now global. Not to mention the energy security, and the climate change

issues of the last century, adding another dimension to energy discussions.

These days, the global energy sector with all stakeholders is at an important
point in terms of its short and long term outlook. Since the world economic crisis of
2008-2009 —the economic outlook is still not very promising. Additionally, the political
and social unrest in the Middle Eastern countries and North Africa—which are the main
sources of fossil oils— and climate change issues have put a heavy burden on the
world to find more holistic and integrated policy approaches to tackle the global energy
challenges. Projections have been made with many policy scenarios. For instance,
International Energy Outlook 2011 takes into account only marketed energy, and does
not include in its estimates non-marketed energy sources used mostly in some
developing countries. Additionally, the projections are made to 2035, based on
government laws which were in effect in the year 2011, and do not take into the
consideration pending or proposed legislation, regulations and standards in the
countries. The BP Energy Outlook 2030’s estimates are based on careful consultations
of assumptions on changes in policy, technology and the economy and do not offer a
business as usual scenario, but offers a policy case to assess the impact of possible
changes on energy production and consumption in the world. Meanwhile, the World
Energy Outlook 2012 offers three possible policy scenarios: the New Policies Scenario,
the 450 Scenario and the Efficient World Scenario. The reason behind these three
alternative scenarios is that the world is full of uncertainties — the economic crisis in
2008-2009, the unrest in the Middle-East, and the Fukushima nuclear accident, for
example — which could mitigate all the projections, and affect the actual results.
Additionally, even though many countries will continue to put energy in high priority in
their national policies, and already announce formal objectives and commitments, it is
not always easy to predict their success of the implementation in the policies and

measures.
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Energy, actually exergy, is as essential to the functioning of the global
economic system today as gasoline is to a car or electricity to a light bulb (Ayres,
Turton and Castenc, 2007, p.634). Thus, understanding truly global energy challenges,
developing relevant energy policies for sustainable and secure energy, and using energy
efficiently are the new headlines of the last century because the gap between energy
demand and supply has been increasing drastically to procure energy for billions of
people for better lives, and this gap is forecasted to increase even more drastically. The
world needs integrated energy policies, so that countries can strategize how to address
issues of energy development along with the development of the energy industry to
sustain its growth including energy production, distribution and consumption. The
components of an energy policy may include legislation, international treaties,
incentives to investment, the country’s targeted energy generation, guidelines for energy
conservation, strategies to stimulate the energy industry, taxation and other public
policy techniques as well as the focus on new (usually renewable) energy sources
(Saidur and others, 2010, p.1744; International Energy Agency, 2006, p.314).

Meeting this increasing energy demand will present significant challenges with
all the current realities in mind. Thus, knowing the global trends, challenges, and
projections will help policy makers and other stakeholders understand how to cope with
the actual situation and produce new realistic policies. Even though there are some
improvements in policy developments such as incentives  for renewable projects, new
technologies and systems as well as an increased number of energy efficiency
awareness programs, it is just not enough to change the global energy system because
the system needs a radical change with the collaboration of all stakeholders. Therefore,
HEIs should be one of the important stakeholders of this radical change happening in

the word.

The energy outlook of countries is shaped based on world energy trends.
Indeed, the world’s energy demand is large as a result of increased population and
income growth. In addition, security issues, higher energy prices, and climate warming

have put high pressure on countries to find solutions for increased energy demand.
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The increase of 1.6 billion of the world’s population over the last 20 years is
expected to be followed by almost another 1.4 billion people by 2030 so, the increase
will keep rising almost at the same level (BP, 2011a, p.9). The GDP grew 3.3%
annually over the past 30 years, and is expected to grow 3.5 % per year through 2035
(International Energy Agency, 2012, p.33) so the growth of the world’s economy will
persevere. Meanwhile, growth in the more mature, industrialized OECD economies is
expected to be slower, and growth in the emerging non-OECD economies is projected
to be higher than in the past (U.S. Energy Information Administration, 2011, p.17).
With this picture, there is no doubt that the world’s demand for energy is large and
growing (ExxonMobile, 2004, p.3). The results are that the world marketed energy
consumption will increase by 49.0% from 2007 to 2035 (International Energy Agency,
2010a, p.11). Total energy demand in non-OECD countries will increase by 84.0%,
compared to an increase of 14.0% in OECD countries by 2035 (International Energy
Agency, 2010a, p.11). New Asian countries, mainly China and India, the most
populated countries are still hungry to consume. This is not good news for OECD
countries, where the demand growth seems to have stabilized on a high level.
Projections are that parallel to the growth in consumption, the energy demand of non-
OECD countries will grow and Asian countries especially China will explode. Other
striking news is that these countries are mostly using traditional energy sources to feed
their increased energy demand, which makes energy dependence worse. OECD
countries already have 44.0 % of the world’s total primary energy consumption (Figure
1).

Non-OECD countries have 56.0 % of the world total primary energy
consumption and the EU has only 13.4 %. As one of the major players of the OECD
countries in the energy arena and one of the highest fossil fuel consumers in the world,
the Unites States of America (USA) is expected to become the biggest petrol producer
and net petrol exporter by 2020 due to non- conventional petrol and natural gas

production (T.R. Ministry of Development, 2013a, p. 15).

The global energy system and needs have been transforming. The following
sections show how the world’s increased energy demand, particularly in the EU and
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Turkey, shape their energy outlook, energy efficiency approaches and energy efficiency

in building regulations and implementations.

56.0%
44.0%
13.4%
. =
OECD Non-OECD European Union Former Soviet
Union

Figure 1. Total World Primary Energy Consumption
Source: BP, Statistical Review of World Energy, 2013.

2.3.2 Energy Outlook, Energy Efficiency Approach and Energy Efficiency
in Buildings in the European Union

Energy is one of the oldest common policy areas in the EU and has been
always at the heart of the European integration from the start. The current principle of
the energy policy of the EU is the access to competitive, sustainable and secure energy
accompanied by serious efforts towards a balance of economic, social and
environmental factors necessary for sustainable development. To understand this
principle, it is important to know how the EU has evolved and shaped its energy policy
through the decades.

The EU evolved out of the Treaty of Paris signed on 12 April 1951 in Paris. It
came into force on 23 July 1952, establishing the European Coal and Steel Community
(ECSC), which became the first supranational integration by integrating the energy
market, allowing equal and free access to common energy resources and a secure energy
supply. There are some external and internal motivations behind the establishment of
this Treaty: First, after WWII, the cold war between the East and the West dominated
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the 1950s. There was a need for a strong and united West to protect Europe from the
communist threat of the Soviet Union. Meanwhile, the Marshall Plan, formally known
as the European Recovery Program, offered by the USA to European countries to
rebuild their nations, increased Europe’s financial dependence on the USA. Second, it is
not surprising that after the Second World War, Europe had to be reconstructed and
needed a significant amount of energy and steel. The supranational management of the
coal and steel reserves —to solve the disputes arising between Germany and France for
the reserves in Ruhr region, to prevent another war in Europe, and to secure a lasting

peace in Europe—was considered a wise action among European countries.

Thus, European countries, called the “Original Six”, France, West Germany,
Italy, Belgium, the Netherlands, and Luxemburg came together to integrate coal and
steel industries in Western Europe. The U.K did not become part of the ECSC at its
establishment, and only became a member in 1973 because the UK was implementing
an ambitious economic program which included the nationalization of the coal and steel
sector (Staab, 2011, p.8). Behind the first inspiration of this supranational integration,
was a French civil servant named Jean Monnet, envisioning the importance of the
supranational regulation of a European coal and steel market (Staab, 2011, p.8). Jean
Monnet presented his concept to the French Foreign Minister, Robert Schuman who
made the famous announcement known the Schuman Declaration on 5 May 1950,
which was the basis for the Paris Treaty, and led to the creation of the ECSC to make
war not only unthinkable but materially impossible in Europe (www.europa.eu, 2011a).
Economically, ECSC achieved early success; between 1952 and 1960 iron and steel
production rose by 75% in the ECSC nations, and industrial production rose by 58%
(EU Press Release, 2002, p.2). But, later on, the availability of other fuels and imported
coal after 1959 decreased the competitiveness of the European coal industry. The ECSC
treaty expired after fifty years on 23 July 2002, when its governing bodies were merged

into the European Community.

The political and economic success of the ECSC led the member states to
further integrate with the Rome Treaty, signed in Rome on 25 March 1957, and came
into force on 1 January 1958, which provided the creation of two important Treaties:

22



First, the European Atomic Energy Community (EURATOM) to promote nuclear
energy, which was seen as a great potential supply of affordable energy, as well the
foundation of a common energy policy. Indeed, the Treaty has enabled the Community
to carry out important activities in a strategic sector, in particular in terms of energy
supply for the EU (Commission of the European Communities, 2007a, p.7), and has
remained as a distinct entity, the only one of the three communities still in existence.
Second, the European Economic Community (EEC) created the common market in

Europe.

Now, there were three European Communities: the ECSC, the EEC, and
EURATOM. In 1967, the institutions of all three Communities were united by the
Merger Treaty, signed on April 8, 1965, and entered into force on July 1, 1967.Their
executives formed the European Commission, the European Council and the European
Parliament. The European Communities came into existence through the merger of the
ECSC, the EEC, and EURATOM in 1967 and existed until the Maastricht Treaty
transformed the EC into the EU (Hein, 2004, p.174). The Maastricht Treaty was signed
on 7 February 1992, and entered into force on 1 November 1993. This Treaty, also
known as the Treaty on the European Union, changed the name of the EEC to “the
European Community”, and created a new structure with political and economic three

pillars: The European Union.

Until the early 1970s, due to the low oil prices in the world, energy dependence
on imported oil of the countries increased. Europe's dependence on energy imports grew
from 33.0% to 65.0% between 1960 and 1972 (Enders, 1975). Meanwhile, the
organisation of the industry, and of the resource itself, was under the control of the
major western multi-national oil companies (Enders, 1975). Therefore, Europe did not
need to further its energy collaboration towards a common energy policy. However, the
first oil crisis of 1973, caused by the Yom Kippur War between Israel and the Arab
world, showed that it was necessary to increase energy policy collaboration among the
member states that would aim to minimise the future disruptions of the high oil price
fluctuations, and maximise the availability of energy to increase Europe’s energy self-
sufficiency. This crisis triggered high inflation, industrial breakdown, unemployment,
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and conservative demand-management policies in Europe. Unfortunately, the EEC was
not equipped with institutional mechanisms to cope with this crisis at the community
level. After 1973, more energy policies were made at the national level than at the
European level. In fact, even though the Commission made many attempts during these
years, the energy policy in the EEC stayed limited and could not go any further than
collecting information, setting objectives, supporting some research, and making
recommendations to member countries (Kohl, 1978). The most important steps were the
Community Energy Policy Objectives for 1985 COM (74)1960 in November 1974 to
set common objectives to decrease the Community’s energy dependence on the outside
world from 63.0% to 40.0% by 1985 (Commission of the European Communities, 1974,
p.3) and the establishment of the International Energy Agency (IEA), which became an
European instrument to monitor and analyze world energy markets (Belkin, 2008, p.6).
Indeed, this New Energy Policy Strategy for the European Community (European
Commission Information Memo, 1974, p.1) proposed by the Commission to the Council
was based on three factors increased influence of oil as policy power, a high degree of
imported oil dependence in energy sources and lastly, a drastic increase of oil prices by
the1973-1974 crisis. It is interesting to see that the strategy gives a projection for the
year 2000 in its long term objectives, and noted that nuclear energy, as a secure energy
source, would cover at least 50.0% of total energy needs, and gas 35.0%, resulting a
decrease in the coal an oil dependence (European Commission Information Memo,
1974, p.1). There was no emphasis on security issues of nuclear energy production. The
intentions in those days were purely in the context of energy supply security, and coping

with the enormous price increase of oil.

The Iranian revolution in 1979 caused another shock in oil prices, and a
recession in Europe, making sure to give the message to Europe that its energy
dependence will not decrease sooner. There was a higher need for intra collaboration as
well international collaboration to cope with the energy supply problems having
worldwide results. Russia and other Eurasian countries became other energy suppliers
of the European countries after 1974. The UK and Norway began North Sea production
in the late 1970s. Thus, while Europe diversified its energy suppliers to feed its energy

needs, the 1980s became the decade for Europe to increase its efforts towards energy
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transition. Additionally, the Commission’s efforts were finally successful in 1980-1981
regarding a holistic approach to develop and implement a common energy policy to
cope with the energy problem in Europe. This was important because the ECSC gave
priority to coal as the main source of most available energy sources. EURATOM saw
nuclear energy as the primary energy source in the future while the EEC covered only
agriculture and transport policies as common policy areas, not an energy policy.
“Energy Policy” COM(80) 130, published in March 1980 for the European Council
meeting, indicated that besides policies on diversifying the energy supply, the
Community needed a common energy market with common policies as different oil
prices and taxes in the member states hindered achievement of greater energy
independence. In 1980 May, “Energy” COM(80) 301 prepared by the Commission
reported Community progress in the energy field to the Council which saw the urgency
of new energy investment in the Community, and started further discussions and
approved a “Resolution on Community Energy Objectives for 1990, and Convergence
of the Policies in the Member States.” The Commission was given the work to publish a
report every year from 1990 to see how far the member states were in line with the
Community’s energy objectives of: reducing the ratio between the rate of growth in
energy consumption and the rate of economic growth; reducing oil consumption in the
community; raising the share of coal and nuclear in electricity production; encouraging
an increase in renewable energy sources; the pursuit of the energy pricing policies
geared to attaining Community energy objectives (Commission of the European
Communities, 1980, p.3). The new energy objectives of the Community started the
energy transition of the 1980s.But, while marking targets as oil percentages, coal and
nuclear energy usage, the Council did not even mention gas, nor put any specific target
for renewable energy usage. In the mid- 1980s, the Commission published “New
Community Energy Objectives” COM(85) 245 in May 1985, and announced that there
had been significant improvements in the overall energy situation of the Community,
and the objectives of 1990 were almost certain to be achieved. Additionally, the
Commission established new horizontal, sectorial, and overall objectives for 1995. The
Commission proposal on energy policies started to be more dimensional and holistic by
adding new objectives such as external relations, integration of the Community Energy

Market, environmental impact, regional development, and energy technology. One of
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the significant changes was that environmental issues started to interact with the energy
policies. Moreover, regarding energy transformation, the target of at least a further
25.0% of improvement in energy efficiency was set by 1995 and a tripling in new and
renewable energy production was proposed by the end of the century; even though it
was a very vague target, it was a step further from the previous target set previously in
1980.

Another leap through a common and coherent energy policy was observed
between late 1980s and late 1990s despite pressures from national governments, and
new enlargement. The Single European Act (SEA), the fourth Treaty, which entered
into force on 1 June 1987, was a big step for the Community towards a common internal
market. Even though a common energy policy was not specifically indicated in the
Treaty, energy was no exception, and a failure in the internal energy market could not
be tolerated (Commission of the European Communities, 1990, p.1). Indeed, the
Council Resolution of 16 September 1986 concerning new Community energy policy
objectives for 1995 and convergence of the policies of the Member States accepted the
need for a “greater integration, free from barriers to trade, of the internal energy market
with a view to improving security of supply, reducing costs and improving economic
competitiveness.” (OJC 241, 1986). Later, the details of the successfully implemented
internal energy market was reported by the Commission Working Document, Internal
Energy Market COM(88) 238 on May 1988.

The Energy Charter Declaration, first declared in 1991, later became the
ground for the Energy Charter Treaty in 1994, which entered into legal force in 1998.
This initiative and Treaty were to promote international energy cooperation, as well
diversify Europe’s energy supply (Belkin, 2008, p.3). The Maastricht Treaty in 1993 did
not have a Chapter on Energy; however, similar to the SEA, it created a new dynamic
ground in approaching traditional energy policy issues. During 1990s, launching the
liberalization of energy market in 3 stages, and some new directives entering into force
became significant steps towards the actualization of the internal energy market
(Tendera-Wlaszczuk, 2010, p.6).
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Moreover, The Commission issued the first Community Strategy to limit
carbon dioxide (CO2) emissions and improve energy efficiency SEC(91) 1744 on 14
October 1991, in response to the Report prepared in 1990 by the Inter-Governmental
Panel on Climate Change (IPCC). Even though proposals such as “a directive to
promote electricity from renewable energy, voluntary commitments by car makers to
reduce CO 2 emissions by 25% and proposals on the taxation of energy products”
(www.ec.europa.eu, 2011a), made by the Community Strategy were not satisfactory to
ensure substantial decrease of the GHG emissions in the EU, it was an important step to

activate the efforts on climate change issues during the 2000s.

Additionally, the Commission prepared two major documents on energy to
develop a more integrated energy policy for the Community supported by a plan of
actions and guidelines for the future: First, the Green Paper “For An EU Energy Policy”
COM(94) 659 in January 1995, and second, the White Paper “An Energy Policy for the
EU” COM(95) 682 in December 1995. The Green Paper provided the basis for
evaluating the challenges and possible solutions whether or not the Community had a
greater role to play in energy (Commission of the European Communities, 1995a, p.5).
After the Green Paper was published, an intense discussion started with many opinions
from all stakeholders about the content of the document. Thus, the Commission
published the White Paper, taking into consideration all the input from discussions after
the Green Paper, and set the actions and guidelines for the Community’s Energy Policy
Framework characterized by 4 key concepts: “external dimension-globalization of
markets; increasing environmental concerns; technology developments; and Community
institutional responsibilities” (Commission of the European Communities, 1995b, p.9).
The White Paper became the framework for an integrated energy policy with energy

security supply, competitiveness, and environmental issues.

Indeed, renewables have started to be seen as local, clean, secure and
undepletable energy sources. The creation of a strategy to increase the share of
renewables in the energy mix was discussed in the White Paper, “An Energy Policy for
the EU” The Green Paper for a Community Strategy, “Energy for the Future:
Renewable Sources of Energy” COM(96) 576 was issued on November 1996 to start
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the discussions on renewable sources of energy. The contribution of the renewable
energy in the energy mix of the EU was 5.0% both in 1990 and 1994 (Commission of
the European Communities, 1996, p.12), reflecting a very high untapped potential.

Additionally, many international programs were started in energy improvement
on energy usage, and sustainable environmental policies during the 1990s and early
2000s to connect Europe with important energy suppliers and transport countries and
other strategically important countries to European energy supply security. Technical
Assistance to the Community of Independent States (TACIS) was run between 1991
and 2006. After the collapse of the Soviet Union, the EC started TACIS Program to help
newly developed countries in the region. A technical assistance program for the
development of a transport corridor, Transport Corridor Europe- Caucasia-Asia
(TRACECA) was initiated on May 1993 has financed 62 technical assistance and 14
investment projects, and is still active. The Interstate Oil and Gas Transport to Europe
(INOGATE) was launched in 1995 as an energy technical cooperation program between
the EU, Eastern Europe, the Caucasus, and Central Asia, and is still active in
supporting countries during the convergence of their energy markets. The South East
Europe Electricity Regulation Forum (SEERF), also known as the Athens Forum, was
established in 2002 by the Athens Memorandum. The EC, similar to its intentions in the
Caucasus and Central Asia, started an initiative on energy in Southeastern Europe. This
time, the aim was to support the countries in developing an integrated regional
electricity market by time to the European Internal Electricity Market. This initiative
was welcomed by interested countries, and the Energy Community was established in
2005. The Energy Community Treaty based on the Community Acquis on Energy,
especially the electricity and gas, Environment, Renewables and Competition was
entered into force on 1 July 2006. Upon the Treaty, SEEERF became an institution of
the Energy Community (Energy Community, 2007). Turkey was the signatory of the
Athens Memorandum, but still has the status of observer with Armenia, Georgia,

Norway at the Energy Community.

In March, 1999, the crude oil price per barrel was $10.90 and tripled to $33.92
in a year (Verleger, 2000, p.1). This drastic price increase was mainly the result of the
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OPEC determining that the oil prices were too low, and deciding to cut production. This
situation showed once again the vulnerable structure of the Union to react to sudden
increases in the prices and became another turning point for the EU. The response of the
Commission was to adopt the Green Paper "Towards a European Strategy for the
Security of Energy Supply” COM(2000) 769 on 29 November 2000, to establish the
basis for a common energy policy to reduce energy dependence of the Union, especially
from imported oil (European Parliament Briefing Note, 2001, p.3). This Green Paper
created a significant interest both within and outside the EU, and triggered the most
alive discussion of the last 30 years in the EU on energy security, not only in the narrow
context of reducing import dependency by increasing domestic production, but more in
the broader context with all its dimensions of integrating policies on diversifying energy
sources and technologies. The debates covered a wide range of important topics for the
future of the EU: From the Kyoto commitments, an intelligent approach to energy use,
and energy efficiency targets for the member states, to an Energy Chapter in the Treaty,
and many others. All the concerns for the 2000s were put on the table, and the Final
report of this Green Paper COM(2002) 321 was issued on 26 June 2002 which provided

a strategy based on demand management, and looked ahead to the next 20 to 30 years.

Indeed, the 2000s became the decade in which considerable numbers of new
legal instruments on climate change, renewables and energy efficiency were adopted.
New Community Programs were developed and run successfully in the area of energy
security, climate change, renewables, energy efficiency, and nuclear energy, internally
and internationally: Intelligent Energy — Europe (IEE) was launched in 2003 to
support the sustainable energy future of the EU, is still active with many projects and
initiatives in various areas as renewable energy, energy-efficient buildings, industry,
consumer products and transport. The main programs of the IIE are STEER,
ALTENER, SAVE, and COOPENER. STEER, as part of the IIE, focuses on usage of
sustainable energy in the transport sector. ALTENER 11 was run between 1998 and
2002 to promote new and renewable energy sources, and has been replaced by IIE.
Central and local production of electricity and heat, and their integration into local
energy systems have been especially promoted. SAVE aims to reveal the huge potential
of energy saving in buildings and industry. Meanwhile, COOPENER is the tool for IIE
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to disseminate the EU norms on sustainable energy to developing countries in Africa,
Asia, Latin America and the Pacific by capacity building and training. The program is
also aligned with the EU’s aim to support the United Nations Millennium Development
Goals to eliminate extreme poverty and hunger, as access to reliable and affordable
energy is considered one of the main components of reducing poverty in the world.

The EC has created and implemented other programs for different purposes in
the energy field such as the SYNERGY Program which will strengthen international
cooperation in the field of energy. The EU became involved in energy related co-
operation projects following the oil crises in the 1980s, with the "EC International
Energy Co-operation Programme", which has evolved into today's "SYNERGY"
Programme (www.cordis.europa.eu, 2011a). The CARNOT Program promoted clean
technologies in the field of solid fuels and was implemented between 1998-2002
periods. CARNOT was a product of the Council of the EU’s Decision (1999/24/EC) to
adopt a multiannual programme of technological actions promoting the clean and
efficient use of solid fuels (www.cordis.europa.eu, 2011b). The SURE Program focused
on activities in the nuclear sector in the countries participating in the TACIS

programme, and was implemented between1998 and 2002 (Tanritanir, 2002).

Climate change and environmental concerns have likewise been a focus. The
Heads of the States decided on the EU’s Lisbon Strategy in March 2000, and committed
to bring economic as well as social and environmental renewal to the EU
(www.ec.europa.eu, 2011b). The EU has become a leading authority in environmental
policy worldwide, and the strongest supporter of the Kyoto agreement. Unlike the
energy policy, the environmental policy was not one of the driving forces for an
integrated Europe until 1972 when the first series of European Environmental Action
Plans (EAP) was launched. However, with the introduction of the principle that
environmental protection should be considered in all new Community legislation by the
Single European Act in 1986, environmental protection in EU policy-making started to
be more significant. The aims of the environmental policy are to protect the natural
environment so as to make contributions to sustainable growth and to support the single
market. Effective implementation of the energy policy and environmental policy is vital
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to cut carbon emissions, transition to low carbon and energy economy. Of course, this is
a challenge and burden for the European sectors, as well as an opportunity because new
jobs and markets will be created both within the EU and globally. The EC started the
2000s ambitiously to show the seriousness of the EU to cut its GHG emissions to 8.0%
below 1990 levels by the 2008 and 2012 periods as foreseen in the Kyoto Protocol. It
was obvious that with the current agenda of the Member States, the EU could not
achieve its commitments to cut the GHG emissions. The EC, with the request of the EU
Council of Environment Ministers, launched the European Climate Change Program
(ECCP) in June 2000 which will be replaced by the second ECCPII by October 2005.
The aim of the first phase of the ECCPs was to identify the priorities and policy
measures of the EU to succeed on 8.0% target, while the second phase was focused on
more implementation at the EU level. During the first phase, 11 working groups were
active, among them 3 working groups were directly related to energy: Energy supply,
Energy demand, and Energy efficiency in end-use equipment and industrial processes.
Additionally, the ECCP was successful in developing the emissions-related activities in
renewable energy and energy demand management areas. Indeed, the EU Emissions
Trading System (EU ETS), which has become the world biggest emissions trading
system with 30 countries, was developed during the ECCP period, and launched in
2005. Via ETS, industries causing high carbon emissions were able to buy and sell
emission allowances. Directive 2003/87/EC established a scheme for GHG emission
allowance trading within the Community and amending Directive 96/61/EC on 13
October 2003 to combat climate change, fulfill its commitments set in the Kyoto
Protocol, and go beyond. This Directive is expected to encourage the use of more
energy efficient technologies (OJ L 275/32, 2003, p.34).

On 27 October 2005, the European Council gathered at Hampton Court,
London for the informal European summit and approved the concept of a compulsory
and inclusive energy policy in Europe to combat climate change and boost energy and
recommended that the member states should work together. After the summit, the EC
published the Green Paper “A European Strategy for Sustainable, Competitive and
Secure Energy” COM(2006) 105 in March 2006, which outlined an EU energy strategy

with three core principles of sustainability, competitiveness, and supply security with
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six priority areas, in which completion of the European electricity and gas market, and a
strategic European energy technology plan were among them. Additionally, the EC
proposed periodic preparation of a “Strategic EU Energy Review” to monitor
improvements in the objectives and priorities. The member states reacted to this
interference by the EC but it started a comprehensive debate on a future European
energy policy (www.euractive.com, 2011). The European Council Spring Meeting on 9
March 2007 adopted a comprehensive “Energy Action Plan for an Energy Policy for
Europe”, based on the Commission’s proposals in the “First Strategic Energy Review”
COM(2007) 1. This defining moment in the EU energy policy history gave the Union
the foundation for a broad EU energy policy for the first time and addressed three issues
that have made energy such an important issue: supply security, the development of a

single market in energy and climate change (COM(2007) 1).

To combat climate change, the EU combined its efforts under the “EU Climate
and Energy Package” which was first launched in March 2007, reached an agreement in
December 2008, and finally adopted in April 2009 by the Council. The package
contains measures, the so called “20-20-20 Targets” on emissions cut, renewables, and
energy efficiency. The goals were to reduce the emissions of GHGs by 20.0% compared
to 1990 levels, increase energy efficiency in the EU by 20.0%, and increase the use of
renewable energy sources to 20% in total energy consumption of the EU. Additionally,
the Council agreed to a reduction of 30.0% provided that other major emitters agree to
take on their fair share of a global reduction effort (European Environmental Agency,
2010, p.8).

To achieve these ambitious targets “20-20-20”, A European Strategic Energy
Technology Plan (SET-PLAN) “Towards a Low Carbon Future” COM(2007) 723 final
was issued by the EC on 22 November 2011.The SET Plan increases innovation on a
new generation of technologies such as European low carbon technologies to support
the EU in reaching its targets by 2020, and towards its 2050 vision of the Energy Policy

for Europe (Commission of the European Communities, 2007b, p.7).

Later, the First Strategic Energy Review was followed by the Second Strategic
Energy Review in November 2008, “An EU Energy Security and Solidarity Action Plan
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COM(2008) 781, which emphasized developing relevant financing mechanism for low
carbon technologies and sustainable energy. This was followed by the Strategic Energy
Review 2009 (www.managenergy.net, 2011). It was another turning point for European
energy policy history where, with an integrated approach, EU climate and energy
policies have been developed collaboratively.

Another important piece of progress was the last Treaty of the EU, the Treaty
of Lisbon, signed in Lisbon on 13 December 2007, and entered into force on 1
December 2009, where for the first time, the Energy Chapter to the original Treaty was
introduced. The Energy Chapter contains sections on the European Energy Policy, the
Internal Energy Market, Energy Efficiency, Renewable Energy, Nuclear Energy,
Security of Supply, external dimension, and enlargement. The Treaty puts energy under
the share competence of the Member States and the Union; i.e., if the Union is not
exercising competence, the Member States exercise their own competence in the energy
area. So, the Treaty, creating the hope to develop a truly European energy policy,
defines the general goals, where the Member States are free to decide on how and from
which energy sources to use and produce. The Union was enabled to “legislate to
harmonise the functioning of the energy market; enhance the security of Union's
Member States' energy supplies; promote energy saving and the development of new

and renewable forms of energy (Fondation Robert Schuman, 2009, p.14).”

The EU has proceeded vigorously to meet the “20-20-20" by the 2020 Goals
set in 2007. However, it is relevant to see in what level the EU has achieved its targets:

Reduction of GHG emissions: The current trend to reduce GHG emission
20.0% by 2020 is positive. This target is implemented through the EU ETS and the
Effort Sharing Decision (Commission of the European Communities, 2013a, p.8) which
was prepared by the EC to determine Member States’ annual emission allocations for
the period from 2013 to 2020 (OJL 90/106, 2013). These national emission targets for
sectors which are not covered by the EU ETS such as transport (aviation is not
included), buildings, agriculture and waste, are set for each Member for 2020.
Additionally, these targets are measured as percentage changes from 2005 levels, and

differ depending on the country’s GDP per capita showing national wealth.
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Total GHG emissions in the EU-15 was 4254504 million tons in 1990, and
decreased by 15.0% to 3630657 million tons in 2011, while total GHG emissions in the
EU-27 was 5574424 million tons in 1990, and decreased by 18.4% to 4550212 million
tons in 2011 (Figure 2).
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Figure 2. Total GHG Emissions in the EU (1990-2011)
Source: EEA, GHG Data Viewer, 2013.

Currently, the use of carbon markets as a means to use renewables to cut GHG
emissions is limited in the world, while working on a large-scale only in the EU. The
use of energy was responsible for the majority of GHG emissions in 2011. The
reduction in the use of energy is a high priority in decreasing greenhouse emissions
(Figure 3).

Increasing the share of renewables in the total energy mix: The current trend
to increase the share of renewables in the EU to 20% by 2020 is positive. According to
the World Energy Outlook 2010 New Policy Scenario, demand for renewable energy
will increase in all regions in the world between 2008 and 2035. The demand remains
the highest in the European Union, where the increase is driven by strong political
support, and market progress to raise the share of renewables to 20.0% or even exceed
the 20.0% target in gross final energy consumption by 2020. There is the commitment

to cut greenhouse-gas emissions by 20.0% relative to 1990. In January 2008, the EC
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presented a draft Directive, the Renewable Energy Directive (RED) to promote the use
of energy from RES. The Directive contains a series of elements to create the necessary

legislative framework for making 20.0% renewable energy become a reality.
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Figure 3. Share of Total GHG Emissions in EU-27 (2011)
Source: EEA, GHG Data Viewer, 2013.

The Directive sets the legislative framework that imposes stretching
renewables targets for 2010 across Europe. After the European Parliament and the
Council agreed upon the RED in December 2008, it entered into force in June 2009
(www.estif.org; European Renewable Energy Council, 2007, p.2). According to the
European Renewable Energy Council, EREC, this target is realistic, but also vital in
supporting the usage of renewable energy sources by strong energy efficiency measures
to stabilize the energy consumption between 2010 and 2020. Based on 2013 data from
Eurostat, the contribution of RES to total final energy consumption (Mtoe) in the EU-27
was 8.5% in 2005; 9.0% in 2006; 10.4% in 2008; 11.6% in 2009; 12.5% in 2010 and
13.0% in 2011 and it is projected to be 20.9-22.08% in 2020 (International Energy
Agency, 2010a, p.283; European Renewable Energy Council, 2007, p.7; Roubanis,
Dahlstrom and Noizette, 2010, p.1). With binding national targets, growth in renewable
energy has increased; however, there is a need to average 6.3% per year to meet the

overall 2020 targets (Commission of the European Communities, 2013a, p.8).
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Increasing energy efficiency by 20.0% in the EU: Unfortunately, the current
trend to reduce energy consumption by 20.0% by 2020 is lagging behind the target
(Figure 4).
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Figure 4. EU Energy Consumption Target 2020
Source: EC, Information prepared for the European Council, Background on Energy
in European Union, 2011.
*Primary energy consumption is gross inland consumption minus non-energy uses.

According to information prepared by the EC for the European Council in
February 2011, as shown in Figure 4, the projection shows that only 10.0% primary
energy consumption reduction will be achieved from business as usual 1842 Mtoe to
1676 Mtoe by 2020 under the current policies. Stronger efforts are fundamental to reach
20.0% reduction from business as usual 1842 Mtoe to 1474 Mtoe by 2020 (Commission

of the European Communities, 2011a).

Parallel to supply-side policies, the EU has launched a number of initiatives
which aim to reduce energy demand and attempt to decouple it from economic growth.
Even though several instruments and implementing measures exist in this field,
including the promotion of co-generation, the energy performance of buildings, and
energy labeling of domestic appliances (www.epp.eurostat.ec.europa.eu, 2011a), there

are untapped opportunities for energy efficiency in the EU-27 to make an additional
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10.0% reduction in the primary energy consumption by 2020. The peaked primary
energy consumption during 2005 and 2006 has been slightly decreasing since 2007 and
was 1730 Mtoe in 2011(Commission of the European Communities, 2013a, p.8).

The EU has been trying rigorously to reach its 20-20-20 target and has been
almost successful. The current trends to reduce GHG emission 20.0%, and increase the
share of renewables to 20.0% by 2020 are positive. However, the current trend to reduce
energy consumption by 20.0% by 2020 is lagging behind the target. The EU has been
shaping its future to increase its targets even higher as the security of energy supply is
still a treat for the EU.

Supply Security in the EU The supply of energy in the economies of EU
member countries is still highly dependent on imported energy. This energy dependency
in the EU has increased from 46.7% in 2000 to 53.8% in 2011. Energy dependence is
calculated as net imports divided by the sum of gross inland energy consumption plus
bunkers (Table 1).

Indeed, more than half (54.8% and 53.9%) of the EU’s gross inland energy
consumption in 2008 and 2009 came from imported sources. The increasing gap
between the production and the consumption worry the EU as a whole, causing an
increased dependency on energy imports from non-member countries, especially, from
politically unsecure countries. Unfortunately, this energy dependence is expected to
grow even more radically. If nothing is done, based on the “business as usual” scenario
of the EC on 2009 figures, oil import dependency will increase from 82.0% in 2005 to
94.0% in 2030 and natural gas import dependency will increase from 58.0% to 83.0% in
2030 (Commission of the European Communities, 2011a, p.10). Oil and natural gas are
two main imported fossil resources for the EU, coming from only a few countries. The
EU is a net importer of crude oil. According to Eurostat numbers 2013, 63.8 % of crude
oil import came from Russia, Iran, Irag, Libya, Nigeria, and Saudi Arabia in 2010
(Figure 5), while 61.2% of EU’s natural gas import came from Russia, Algeria, Qatar,
Nigeria and Libya in 2010. Norway supplies 13.8% of the crude oil, and 28.2% of the
natural gas to the EU in 2010 (Figure 5; Figure 6; Commission of the European
Communities, 20113, p.11).
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Table 1
Energy Dependency % of EU Countries for All Products (2000-2011)
% of Net Imports in Gross Inland Consumption and Bunkers, Based on Ton of Oil Equivalent

Region| 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
% % % % % % % % % % % %
EU-27 | 46.7 | 47.4 | 476 | 49.0 | 50.2 | 524 | 53.7 | 53.0 | 546 | 538 | 526 | 538
BE | 781 | 806 | 775 | 796 | 798 | 80.1 | 798 | 77.1 | 799 | 743 | 768 | 729
BG | 465 | 46.3 | 46.7 | 46.8 | 48.4 | 475 | 46.2 | 51.3 | 52.1 | 453 | 40.1 | 36.6
Cz | 230 | 253 | 266 | 253 | 25.7 | 28.3 | 27.8 | 25.0 | 27.9 | 27.1 | 256 | 27.9
DK | -35.0 | -28.4 | -42.0 | -32.0 | -48.0 | -50.9 | -35.9 | -24.7 | -21.7 | -20.4 | -16.9 | -85
DE | 59.5 | 61.0 | 60.3 | 60.8 | 60.8 | 61.2 | 60.7 | 58.1 | 60.5 | 61.5 | 59.8 | 61.1
EE | 320 | 321 | 295 | 263 | 284 | 254 | 285 | 238 | 240 | 214 | 131 | 117
IE | 846 | 895 | 89.0 | 895 | 90.3 | 89.3 | 90.4 | 875 | 896 | 882 | 856 | 889
EL | 695 | 689 | 715 | 675 | 727 | 686 | 718 | 71.3 | 733 | 678 | 69.1 | 653
ES | 767 | 747 | 785 | 767 | 776 | 814 | 812 | 796 | 813 | 79.2 | 768 | 76.4
FR | 516 | 50.7 | 51.0 | 506 | 50.8 | 51.7 | 515 | 505 | 50.9 | 51.0 | 49.1 | 489
HR | 531 | 520 | 59.9 | 56.2 | 57.3 | 586 | 54.0 | 56,6 | 60.0 | 51.0 | 522 | 54.4
IT | 865 | 833 | 860 | 839 | 847 | 844 | 87.0 | 851 | 853 | 828 | 838 | 813
CY | 986 | 96.0 |101.0 | 96.0 | 954 | 100.7 | 1025 | 959 | 975 | 96.3 | 100.7 | 92.4
LV | 59.7 | 58.9 | 57.9 | 62.5 | 68.8 | 63.1 | 658 | 61.5 | 57.9 | 58.8 | 41.6 | 59.1
LT | 598 | 469 | 421 | 442 | 470 | 570 | 623 | 61.3 | 581 | 50.3 | 82.0 | 818
LU | 996 | 974 | 98.6 | 984 | 979 | 97.3 | 98.1 | 965 | 97.4 | 97.4 | 97.0 | 97.2
HU | 552 | 536 | 569 | 620 | 61.0 | 632 | 627 | 61.3 | 63.4 | 587 | 583 | 520
MT | 100.0 | 99.8 | 99.8 | 99.9 | 99.8 | 100.0 | 99.9 | 100.0 | 100.0 | 101.2 | 99.2 | 101.0
NL | 387 | 343 | 341 | 378 | 30.8 | 384 | 374 | 389 | 344 | 365 | 30.7 | 304
AT | 656 | 650 | 680 | 706 | 708 | 714 | 723 | 689 | 689 | 650 | 62.1 | 69.3
PL | 106 | 104 | 113 | 131 | 146 | 176 | 200 | 256 | 306 | 31.7 | 316 | 337
PT | 849 | 849 | 840 | 854 | 839 | 885 | 83.0 | 820 | 828 | 810 | 754 | 775
RO | 220 | 263 | 244 | 255 | 302 | 276 | 292 | 315 | 277 | 202 | 21.7 | 213
SI | 526 | 50,2 | 505 | 534 | 522 | 523 | 521 | 525 | 551 | 481 | 49.4 | 483
SK 65 | 62,2 | 64,1 | 646 | 678 | 654 | 639 | 684 | 646 | 66,4 | 63.0 | 64.2
FI | 553 | 551 | 522 | 588 | 545 | 542 | 538 | 53.0 | 542 | 54 | 483 | 538
SE | 392 | 369 | 376 | 437 | 374 | 377 | 378 | 363 | 379 | 371 | 367 | 3638
UK |-170| -94 |-125| -65 | 46 | 134 | 212 | 205 | 262 | 26.2 | 281 | 36.0
IS | 314 | 278 | 280 | 272 | 301 | 289 | 247 : : : : :
NO |-731.0(-719.0|-802.0|-740.0 |-740.0 | -703.3|-665.0 | -654.0 | -612.0 | -639.0 | -520.0 | -585.0
CH | 532 | 546 | 555 | 544 | 559 | 60.1 | 57.0 | 52.3 | 549 | 554 | 542 :
MK | 405 | 386 | 46.1 | 38.8 | 42.0 | 43.4 | 451 | 48.0 | 46.2 | 44.8 | 439 | 455
TR | 663 | 651 | 678 | 711 | 704 | 716 | 726 | 744 | 722 | 704 | 693 | 711
Source: Eurostat, 2013.
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Figure 5: EU Imports of Crude Oil Share in 2010
Source: Eurostat, 2013.
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Figure 6: EU Imports of Natural Gas Share in 2010
Source: Eurostat, 2013.

After the experience of the oil price shocks that the EU went through during
1970s, the decreasing stocks of oil and natural gas in the North Sea, the turmoil in- most
of the OPEC countries, especially Libya, the main supplier of crude oil to EU after
Russia and Norway (www.epp.eurostat.ec.europa.eu, 2011b) and high dependence on
Russia in both crude oil, and natural gas imports pushed the EU to seriously consider
the security of energy supply. Norway is the only safe energy supplier of EU-27. The
EU needs to diversify its suppliers, but this is not an easy task. Among the EU-27,
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besides Norway, only Denmark has been having a negative energy dependency rate
since 2000 (Table 1).

The Czech Republic, Romania, and Estonia have lower than 30.0% energy
dependency. However, the United Kingdom has been having lower than 30% energy
dependency since 2004, but ended up having 36.0% energy dependency in 2011. On the
other hand, Belgium, Ireland, Spain, Italy, Cyprus, Luxembourg, Malta, Lithuania and
Portugal had higher than 70.0% energy dependency; meanwhile, Malta, Luxembourg

and Cyprus were almost entirely dependent on primary energy imports (Table 1).

Because of these supply security issues, the EU has been acting seriously to
change its energy mix from fossil fuels causing energy dependency on third countries to
renewable energy sources increasing EU self sufficiency. According to the two reports
prepared by the EC to the European Council in 2011 and 2013, there are some changes
in the energy mix of the EU as follows (Table 2):

v'The EU plans to aggressively increase renewable percentage in the
energy mix in 2030 in both reports.

v'Solid fuels were not decreased in the energy mix from 2008 to 2011. The
EU plans to aggressively decrease solid fuels from 17.0% to 12.0% in
the 2030 scenario of the 2013 report.

v'The percentage of the oil in the energy mix is expected to decrease from
37.0% in 2008 to 32.0% in the 2030 scenario of the 2011 report, while
from 35.0% to 33.0% in the 2030 scenario of the 2013 report.

v'The percentage of the nuclear energy source will increase from 13.0% in
2008 to 15.0% in 2030 scenario of 2011 report, and to 14.0% in the
2030 scenario of the 2013 report. The existence of nuclear fuel was
particularly high in Belgium, Spain, France, Lithuania, Slovakia and
Sweden — where it accounted for more than half of the national

production of primary energy (www.epp.eurostat.ec.europa.eu, 2011b).
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Table 2
EU Gross Inland Consumption in 2008, 2011 and 2030 Scenarios

EC 211 Report EC 2013 Report
Energy Mix EU Gross Inland 2030 EU Gross Inland 2030
Consumption in 2008 | Scenario | Consumption in 2011 | Scenario %
% % %

Renewables 8.0 15.0 10.0 18.0
Solid Fuels 17.0 14.0 17.0 12.0
Oil 36.5 32.0 35.0 33.0
Gas 24.5 24.0 24.0 24.0
Nuclear 13.0 15.0 14.0 14.0

Source: EC, Information prepared for the European Council, Background on Energy in
Europe, 2011; EC, Energy Challenges and Policies, Commission Contribution to the European
Council of May 2013, 2013.

However, this is not enough to decrease the energy dependence of the EU; still
70.0% of the energy mix will depend on the fossil fuels as oils, solid fuels and gas in
both 2030 scenarios.

Especially, the global financial crises in 2008-2009 became another corner
stone of the EU’s history to again review its energy policies, and make the most
contribution to support the EU overcome financial crises. A “European Economic
Recovery Plan” COM(2008) 800 final was communicated by the EC in December 2008
and entered into force in summer 2009 to give the message that the * time to act is now”
to all Member States after the financial crisis striking the world, as well Europe. One
more time, “investing in the right skills for tomorrow's needs; investing in energy
efficiency to create jobs and save energy; investing in clean technologies to boost
sectors like construction and automobiles in the low-carbon markets of the future; and
investing in infrastructure and inter-connection to promote efficiency and innovation”
(Commission of the European Communities, 2008a, p.2) for directing Europe towards
smart investing to reinforce Europe’s competitiveness became a top priority of the EU.
Energy, and energy efficiency investments, were considered by the EC as important
tools to support the EU’s economic growth, create new job opportunities, and at the
same time to reach 20/20/20 objectives. However, the Council of the EU and the
European Parliament amended Regulation (EC) No 663/2009 on the European Energy

Program for Recovery (EEPR) to support economic recovery by granting a financial
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envelope of €3.98 billion for 2009 and 2010 (OJ L 346/5, 2010, p.5). The EEPR was
considered part of the Sustainable Energy Financing Initiative proposed by the EC
jointly by the European Investment Bank to provide capital for energy efficiency,
renewable energies, and clean use of fossil fuels (Commission of the European
Communities, 2008b, p.18). By 31 December 2010, a total of €3833 million was
committed for investments on carbon capture and storage, offshore wind energy,
electricity infrastructure, ad gas infrastructure, spending almost 96.0% of the total
EEPRD budget (Commission of the European Communities, 2011b, p.3).

Indeed, the rest of the EEPR budget, €146 million of funds in cooperation with
financial institutions were made available under the EEPR to projects in energy
efficiency and renewable energies (Commission of the European Communities, 2011b,
p.10). This financing facility called “European Energy Efficiency Facility” became
available for local, national and regional authorities to support investment projects. Via
the new “European Energy Efficiency Fund (EEE-F)” launched by the EC on 1 July
2011 as a part of the EEPR, funds of €265 million became eligible to facilitate
European Energy Efficiency projects (www.ec.europa.eu, 2011c). Before the economic
crisis these subsidies were channeled through the Trans-European Networks for Energy
(TEN-E) Program, the Research and Technology Development (RTD) Framework
Programs and the Intelligent Energy Europe (IEE) Program (www.inforse.org, 2011).
The first guidelines and the list of projects of common interest for Trans-European
Networks in the energy sector (TEN-Energy) were adopted on 28 March 1996 by the
European Council Decision (96/391/EC) of 28 March 1996 (OJ L 161, 1996).

As proposed in the First Strategic Energy Review, the Energy Policy for
Europe COM(2007) 01, Europe has been reshaping its energy policy to become a highly
energy efficient and low carbon energy economy catalysing a new industrial revolution,
accelerating the change to low carbon growth and, over a period of years, dramatically
increasing the amount of local, low emission energy that is produced and consumed
(Commission of the European Communities, 2007c, p.5). In this regard, the EC has

been successful in mobilising all financing mechanisms.
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Meanwhile, the EC has communicated several strategic documents, road maps,
and action plans focusing on the years between 2020 and 2050, even looking as far as
2050.. Indeed, the EU target has been shaped towards reducing carbon emissions by
80.0-95.0% by the year 2050, as accepted by the European Council Conclusions EUCO
2/1/11 on February 2011. The latest actions of the EC to bring the EU further to 2050

include:

Europe 2020 “A strategy for smart, sustainable and inclusive growth”
COM(2010) 2020 on 3 March 2010

The European Council adopted "Europe 2020" COM(2010) 2020 in June
2010, the new strategy for jobs and smart, sustainable and inclusive growth (Council of
the European Union, 2010). There are 7 flagship initiatives to implement the strategy by
the EU and national authorities. Smart growth covers 3 main areas such as a digital
agenda for Europe, an innovation union, and youth on the move. Sustainable growth
covers 2 main areas: a resource efficient Europe, and an industrial policy for the
globalization era. Inclusive growth covers 2 main areas: an agenda for new skills and
jobs, and a European platform against poverty (www.ec.europa.eu, 2011d). The
European Council believes that to reveal the EU’s growth potential, the EU should
focus on innovation and energy policies—the need for a common energy policy
(Council of the EU, 2010, p.2).

Energy 2020 “A strategy for competitive, sustainable and secure energy”
COM(2010) 639 final on 10 November 2010

Energy 2020, European strategy under the Europe 2020 initiative, was
communicated by the European Commission on November 2010 for a sustainable,
competitive and secure energy. The Communication defines ““the energy priorities for
the next ten years and sets the actions to be taken in order to tackle the challenges of
saving energy, achieving a market with competitive prizes and secure supplies, boosting
technological leadership” (www.ec.europa.eu, 2011e). The European Commission
provided the tools to make the necessary shifts possible for the targets embodied in the

flagship initiative “Resource efficient Europe” by Energy 2020 in its communication to
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the European Parliament, the Council on November 2010. The EC proposed 5 priorities
to the European Council: 1) Achieving an energy efficient Europe 2) Building a truly
pan-European integrated energy market 3) Empowering consumers and achieving the
highest level of safety and security 4) Extending Europe's leadership in energy
technology and innovation 5) Strengthening the external dimension of the EU energy
market (Commission of the European Communities, 2010a, p.5,6). The European
Council meeting on February 2011, the first EU Summit on Energy, became a very
important council meeting to give the operational implementation of the energy policy
of the EU. After the economic and financial crisis, the main concern of the EU became
sustainable and job-creating growth. Thus, the energy sector plays a vital role in
contributing to Europe’s future growth and success, as well as its competitiveness
(Council of the EU, 2011, p.2).

Energy infrastructure priorities for 2020 and beyond “A Blueprint for an
integrated European energy network COM(2010) 677 final on 17 November 2010

Energy infrastructure priorities for 2020 are important components of the
flagship initiative “A resource efficient Europe” COM(2011) 21 (Commission of the
European Communities, 2011c, s.7). Over the next ten years, huge energy investments
totaling almost €1 trillion are needed to diversify existing energy resources and replace
equipment. Even though the policy and legislative measures that the EU has adopted
since 2009 have provided a strong foundation for the European energy infrastructure,
the challenge of interconnecting and adjusting the infrastructure to the new demands is
important. All sectors such as electricity grids and storage, natural gas grids and storage,
district heating and cooling networks, CO2 capture, transport and storage, oil and olefin
transport and refining infrastructure should be reconsidered when building reliable
energy networks (Commission of the European Communities, 2010b, p.7; Commission
of the European Communities, 2010c, p.1).

A Resource Efficient Europe, “Flagship initiative under the Europe 2020
Strategy”” COM(2011) 21 on 26 January 2011
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A Resource-Efficient Europe is one of seven flagship initiatives as part of the
Europe 2020 strategy to deliver smart, sustainable and inclusive growth. The initiative
aims to create a framework for policies to support the shift towards a resource-efficient,
low-carbon economy to achieve sustainable growth (www.ec.europa.eu, 2011f).
Increasing economic performance while decreasing energy usage, exploring and
developing new opportunities for economic growth and innovation to reveal the EU’s
potential for competitiveness, securing the supply of essential resources, while
combating climate change and decreasing the environmental impact of growth
(Commission of the European Communities, 2011c, p.4) are the strategies outlined in
the document.

Low Carbon Economy 2050”A Roadmap for moving to a competitive low
carbon economy in 2050 COM(2011) 112 Final on 8 March 2011

Low Carbon Economy 2050 is a sister initiative to the Energy Roadmap 2050.
Together, they guide the European economy to cut carbon emission, consume less
energy, but at the same time provide a sustainable growth. The challenge is to find cost
effective ways to achieve economic growth. Based on the Low Carbon Road Map
Communication from the EC, March 2011, the EU will reach its 20.0% reduction of the
GHG emissions (GHG) with the current policies in implementation. Furthermore, if the
Energy Efficiency Plan is well implemented, and the20.0% energy efficiency target is
achieved, the reduction will be up to 25.0% by 2020, which shows the importance of
supporting policies working together (Commission of the European Communities,
2011d, p.15). Meeting the climate change and energy objectives are the shared
objectives guiding the action of Member States (Council of the EU, 2010, p.4). The
Commission's approach to decarbonisation is firmly grounded in the EU's growth
agenda, set out in the Europe 2020 strategy (Commission of the European
Communities, 2011e, p.1). The EU’s commitments to decarbonisation are as follows: 1)
The EU is committed to move to a 30.0% reduction in GHG emissions by 2020
compared to 1990 level as its conditional offer with a view to a global comprehensive
agreement for a period beyond 2012 (Council of the EU, 2010, p.12). 2) The European
Council reconfirmed in February 2011 that the EU is committed to reducing GHG
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emissions to 80.0-95.0% below 1990 levels by 2050 in the context of necessary
reductions by developed countries as a group (Council of the EU, 2011, p.7). This
commitment is also relevant with the position accepted by world leaders in the
Copenhagen and Cancun Agreements. 3) The EU has been in the process of achieving,
in any event, at least a 20.0% reduction of GHG emissions by 2020 compared to 1990
and has already made huge progress towards it (Commission of the European
Communities, 2011d, p.4).

Energy Efficiency Plan 2011 COM(2011) 109 final on 8 March 2011

Energy Efficiency Plan 2011 was developed comprehensively by the EC in
response to the European Council Meeting, February 2011.The European Council
considered the Energy efficiency investments core to the competitiveness and support
security of energy supply and sustainability at low cost — at the heart of the EU 2020
Strategy. Still, there is considerable untapped potential for higher energy savings inn
buildings, transport and products and processes. The European Commission estimates
that if no further action is taken, only half of the 20.0% target in energy efficiency will

be reached (Council of the EU, 2011, p.4; wwwec.europa.eu, 2011c).

Smart Grids: from innovation to deployment COM(2011) 202 final on 12 April
2011

Smart Grids, Intelligent electricity networks, are a key component in the EU
energy strategy to facilitate the internal energy market and integrate vast amounts of
renewable energy, as well as to give more control to consumers by providing a two way
exchange of information and power between producers and consumers, leading to
increased transparency and promoting responsible energy saving measures on the
consumers’ side. The European Commission produced the Communication “Smart
Grids: from innovation to deployment” on April 2011 to establish policy directions to
promote future European electricity networks. Even though smart electricity grids
require a significant investment from all member states to make them a reality, based on

the projections, the grids could reduce GHG emissions in the EU by 9.0% and the
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annual household energy consumption by 10.0% (www. ec.europa.eu, 2011g;

Www.ec.europa.eu, 2011h).

The European Council confirmed that the member states, the European
standardization bodies and industry adopt technical standards for smart grids and meters
by the end of 2012. A commitment from the member states was strongly needed as the
opportunities created by smart grids enable energy saving and energy efficiency while
accelerating the development of the energy market (Council of the European Union,

2011, p.3; Commission of the European Communities, 2011f, p.3).

Roadmap to a Resource Efficient Europe COM(2011) 571 final on 20
September 2011

The Roadmap to a Resource Efficient Europe drove the road for Europe to be
resource efficient and to continue to its growth in a sustainable manner. The EC
emphasized transforming the economy towards sustainable production and
consumption, using natural capital wisely, and developing ecosystem services. Food,

buildings and transportation are the key sectors targeted in the roadmap.
Energy Roadmap 2050

The Energy Roadmap 2050 is part of the Resource Efficiency Flagship of the
Europe 2020 strategy. The Energy Roadmap 2050, similar to the Low Carbon Economy
Road 2050 will present different roads to reach the targets in the sector. It will work to
support the established objectives of the EU energy policy — sustainability, energy
security and competitiveness, and focus on how energy security and competitiveness
can be improved throughout the transition to a low-carbon energy system
(www.ec.europa.eu, 2011i). The Energy Road Map 2050 COM(2011) 885/2 was
published on 15 December 2011, in which the European Commission offered 5
decarbonisation scenarios: A High Energy Efficiency Scenario, A Diversified Supply
Technologies Scenario, A High renewable Energy Sources Scenario, A Delayed CCS
Scenario, and A Low Nuclear Scenario. The Energy Road Map 2050 states that
decarbonisation is possible and can be less costly than current policies in the long run

(Commission of the European Communities, 2011k, p.5).
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Historically, with the establishment of the ECSC, the economic and political
integration of Europe has started. Thus, the energy policy has been a crucial cornerstone
since the start of European countries coming together with the aim of an integrated
Europe and legislation in the energy area has existed for years. But, the first oil crisis of
1973, and the OPEC embargo became a cornerstone for Europe to unify towards a
common energy policy step by step by 2011 with three main dimensions: security of

supply, development of a single market in energy and climate change.

Today, more than 500 paragraphs of law are present in the EU’s Acquis
Communautaire on energy and environment alone. Currently, the EU is an important
player in the global energy arena. Although the EU still faces many challenges, a new
phase of an industrial revolution has been going throughout Europe, shaping the EU’s

future for the next 50 years.

The EU energy outlook has been summarized from the start of the European
Union and energy has always been a priority for European countries. The next section
presents the role of energy efficiency and energy efficiency in buildings in the European

energy outlook.

Reducing energy consumption and eliminating energy waste are among the
main goals of the EU. The EU considers energy efficiency a a key tool for a competitive
internal energy market, supply security and for meeting the commitments on climate
change made under the Kyoto Protocol for a sustainable future (www.ec.europa.eu,
2011; www.herbertsmith.com, 2011).

During the 2000s, the European Commission introduced several policies and
directives stimulating and forcing Member States to focus on strengthening their
policies to use energy efficiently. The Energy Efficiency Directive, the Energy
Efficiency Plan 2011, Labelling, Buildings, End-use & Services, Voluntary
Agreements, Industry, Cogeneration, Eco-design are among the top priorities of the EC
to set minimum energy efficiency standards and rules on labelling products, services

and infrastructure (www.ec.europa.eu, 2011a).
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The 2000s is very important regarding the energy efficiency to be seen a major
component of the effective energy policies. There are some important documents that
made energy efficiency a crucial part of life for an effective EU. The European
Commission published “Doing More with Less: Green Paper on Energy Efficiency”
COM(2005) 265 on 22 June 2005, which identified the available options, as well as
started discussions on how to achieve cost-effective savings, and initiated the process to
take concrete actions involving all the layers of society from the Community level to
the individual consumers. The Green Paper on Energy Efficiency showed that 20.0% of
current energy use could be saved by 2020 compared to 2005 levels; Europe’s energy
dependency could be decreased with better energy savings and energy savings could be
a cost-effective route towards lowering GHG emissions (www.euroace.org, 2011a;
Commission of the European Communities, 2005, p.34). The conclusion on climate and
energy efficiency of the 2695 Transport, Telecommunications and Energy Council
Meeting on 1 December 2005 welcomed the Green Paper on Energy Efficiency.
Further, the Council encouraged the EC to develop an Action Plan on Energy Efficiency
in 2006 (Council of the European Union, 2005).

Directive 2006/31/EC of the European Parliament and of the Council of 5 April
2006 on energy end-use efficiency and energy services and repealing Council Directive
93/76/EC has adopted a framework for energy end-use efficiency and energy services.
This Directive is especially important as it foresees in Article 14(2) an indicative energy
savings target for the Member States, obligations on national public authorities as
regards energy savings and energy efficiency procurement, and measures to promote
energy efficiency and energy services (www.ec.europa.eu, 2011b; OJ L 114/64, 2006).
Directive 2006/31/EC of the European Parliament and of the Council of 5 April 2006 on
energy en-use efficiency and energy services and repealing Council Directive 93/76/EC
has adopted a framework for energy end-use efficiency and energy services. Two main
Energy Efficiency Action Plans were published in 2006 and 2011 after the Green Paper
on Energy Efficiency. The first action plan was published on 19 October 2006 named
Action Plan for Energy Efficiency: Realizing the Potential COM(2006) 545, identifying
75 specific actions in 10 priority areas to be implemented by the end of six years via

policies and measures on dynamic energy performance requirements for energy-using
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products, buildings and energy services; improving energy transformation; moving and
transport; financing energy efficiency, economic incentives and energy pricing;
changing energy behavior; international partnership. The Action Plan set the following
10 priority actions: 1) Appliance and equipment labelling and minimum energy
performance standards, 2) Building performance requirements and very low energy
buildings (“passive houses™), 3) Making power generation and distribution more
efficient, 4) Achieving fuel efficiency of cars, 5) Facilitating appropriate financing of
energy efficiency investments for small and medium enterprises and Energy Service
Companies, 6) Spurring energy efficiency in the new Member States, 7) A coherent use
of taxation, 8) Raising energy efficiency awareness, 9) Energy efficiency in built-up
areas, 10) Foster energy efficiency worldwide (www.euroace.org, 2011a; Commission
of the European Union, 2006). Indeed, the Action Plan on Energy Efficiency was
accepted by the European Council on 09 November 2006 (Council of the European
Union, 2006). The Council gave its further comments to the EC to work on: “Dynamic
energy performance requirements for energy-using products, buildings and energy
services; Improving energy transformation; Moving on transport; Financing energy
efficiency, economic incentives and energy pricing; Changing energy behavior;
International partnerships.”

The second, as a follow up, 5 years later, the Energy Efficiency Action Plan
2011 COM(2011) 109 was published on 8 March 2011 as a new plan on energy
efficiency. The Energy Efficiency Plan 2011 was developed comprehensively by the
European Commission in response to the European Council Meeting, February 2011.
The European Council considered the energy efficiency investments as core to the
competitiveness and security of energy supply and sustainability at low cost — at the
heart of the EU 2020 Strategy as well as realizing the 2050 vision of a resource efficient
and low carbon economy. There isstill considerable untapped potential for higher
energy savings in buildings, transport and products and processes. The European
Commission estimates that if no further action is taken, only half of the 20.0% target in
energy efficiency will be reached (Council of the European Union, 2011, p.4;
www.ec.europa.eu, 2011c). The energy efficiency measures will be implemented as part

of the EU's wider resource efficiency goal encompassing efficient use of all natural
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resources and ensuring high standards of environmental protection (Commission of the
European Communities, 2011g, p.4,16). The main areas covered in the Action Plan are
the public sector, leading by example, paving the way towards low energy consuming
buildings, energy efficiency for a competitive European industry, appropriate national
and European financial support, savings for consumers, transport, and framework for

national efforts.

After the adoption of the Energy Efficiency Action Plan 2011, the European
Commission worked on a new Directive on energy efficiency to establish a common
framework to increase energy efficiency and reach the 20.0% energy efficiency target
by 2020. The new directive aimed to make the revision and consolidation of the
Cogeneration and Energy Services Directives, as well as the Energy Efficiency Action
Plan, legally binding. As a result, the European Commission proposed a new directive
on 22 June 2011 for further savings in energy supply and use, affecting all stages of the
energy chain with ambitious targets such as a legal obligation to establish energy saving
schemes in all EU member countries, for the public sector to lead by example, and
major energy savings for consumers. The EU adopted the Directive 2012/27/EU on
Energy Efficiency (OJL315/1, 2012) on 25 October 2012 to establish a common
framework of measures for the promotion of energy efficiency within the Union to
reach the 20.0% energy efficiency target by 2020 (www.ec.europa.eu, 2013a).

Behind all the action plans and legislative framework to promote energy
efficiency in the EU is that a “generation of financial savings of up to €1000 per
household every year, improving industrial competitiveness, creating 2 million jobs, as
well as reducing GHG emissions by 740 million tons are possible by full
implementation of the existing and planned measures (Commission of the European

Communities, 2011g, p.3).

Even though there are some yearly decreases and increases, final energy

consumption is still very high in every sector (Figure 7, Table 3).

Based on data provided by Eurostat on EU-27 final energy consumption by
sector division, 24.0% in 2009 and 26.0% in 2011 of the final energy was consumed in
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Figure 7. EU-27 Final Energy Consumption by Sector Division (1998-2011) / 1000 toe
Source: Eurostat, 2013.
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Table 3
EU-27 Final Energy Consumption and Change by Sector Division (1998-2011)

/1000 toe
1998 2009 2011 98-09 09-11 98-11
Change % Change % Change %
Households, 457767 | 476580 | 452112 4.0 -5.0 -1.2
Transport 330524 | 367636 | 287065 11.0 -22.0 -13.0
Industry 326115 | 269455 | 364083 -17.0 35.0 12.0

Source: Eurostat, 2013.

industry, 33.0% in 2009 and 33.0% in 2011 of the final energy was consumed in
transport. On the other hand, 43.0% in 2009 and 41.0% in 2011 of the final energy

was consumed in households, trade and service (Figure 8, Figure 9).

Household

s, Trade,
Services,

etc; 43.0%

Figure 8. EU-27 Final Energy Consumption by Sector Division in 2009/1000 toe
Source: Eurostat 2013.
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Figure 9. EU-27 Final Energy Consumption by Sector Division in 2011/1000toe
Source: Eurostat 2013.
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Final energy consumption in households, trades, services covers all energy products
consumed by private households, small-scale industry, crafts, commerce,
administrative bodies, services with the exception of transportation, agriculture and

fishing.

In 2011, the total of the final energy consumption by sectors in the EU-27
was 1103.260 Mtoe in 2011. Each year, at the sector level, households, trade and
services have consumed most of the final energy in the EU-27 between 1998 and

2011, and showed a moderate decrease as 1.2% (Table 3).

The largest growth was observed in the transport sector as 11.0% until 2009
(Table 3), where the highest energy consumption occurred in 2007 (Figure 7).
However, the transportation sector had a declining trend in 2008 and 2009, and a
drastic decline occurred in 2010 and 2011 (Figure 7). The decline of the energy
consumption from 2009 to 2011 is 22.0% (Table 3) percent in the transportation
sector was due to the economic recession in 2008.

Energy consumption by the industrial sector declined 3.0% between 1998
and 2008 while a drastic decrease of 14.0% from 2008 to 2009 was observed from
the effects of the financial crises. After the recovery of the negative effects of the
global financial crisis, energy consumption in the industry increased 22.0% from
2009 to 2011 (Figure 7, Table 3). There are still untapped energy efficiency
opportunities in the sectors. The EU has been looking to promote energy efficiency
in every sector, but especially in the households by new action plans and new

legislative frameworks.

The second reason behind further actions of the EC is that although the
energy intensity in the EU-27 decreased by 16.0% from 2000 to 2011 and reached
144.2 kgoe/€1000 in 2011 (Figure 10), there is still untapped energy efficiency
potential in the sectors.

Even though there has been a significant decrease in the energy intensity in
the EU-27, the European Commission has emphasized energy’s untapped potential

savings in all sectors in all its communications.
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Figure 10. Energy Intensity* of the Economy in the EU-27 (2000-2011)
Source: Eurostat, 2013.
*Gross inland consumption of energy divided by GDP (kilogram of oil equivalent per 1000 Euro).
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The Green Paper for Energy Efficiency COM(2005) 265 final in 2005, the
first Energy Efficiency Action Plan COM(2006) 545 final in 2006, and as well as the
Energy Efficiency Action Plan COM(2011) 109 final in 2011 discussed energy
savings. The Green Paper on Energy Efficiency published in 2005 by the European
Commission highlighted the potential cost-effective savings in different sectors
(Commission of the European Communities, 2005, p.34). Table 4 shows that the
total energy savings potential through the rigorous implementation of adopted
measures by 2020 is 190 Mtoe, while the energy saving potential is 360 Mtoe, if

additional measures are implemented after 2020.

Table 4
Potential Energy Savings Mtoe in the EU-27

2020 2020+
Sectors Rigorous Implementation of Implementation of
Adopted Measures Additional Measures
Buildings: Heating/Cooling 41 70
Electrical Appliances 15 35
Industry 16 30
Transport 45 90
Combined Heat and Power (CHP) 40 60
Other Energy Transformation, etc. 33 75
Total Energy Savings 190 360

Source: EC, Doing More with Less, Green Paper on Energy Efficiency, COM(2005) 545
Final, 2005, p.31.

Both the Energy Efficiency Action Plans 2006 and 2011 indicated that the
largest cost-effective energy saving potential is in the buildings partly because of
their large share of total consumption (Table 5), while transport has the second
largest potential. There are still actions to take for industry to use energy in the most
effective ways (Commission of the European Communities, 2011g, p.4; Commission

of the European Communities, 2006, p.6).

Based on the index of final energy intensity and energy intensity by sector
in the EU-27, the decrease in the final energy intensity over the years between 1995
and 2008 was -1.64% (Table 6). Among the sectors, households have the increasing

trend of energy intensity (Table 6; Figure 11) with 0.14% per year, thus making the
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Table 5

Estimates for Full Energy Saving Potential in End-Use Sectors in the EU-27

Sectors Energy Energy Energy Full Energy
Consumption Consumption Saving Saving
(Mtoe) 2005 (Mtoe) 2020 Potential Potential
(Business as 2020 (Mtoe) 2020 (%)
Usual)
Households (Residential) 280 338 91 27
Commercial Buildings 157 211 63 30
(Tertiary)
Transport 332 405 105 26
Manufacturing Industry 297 382 95 25

Source: EC, Action Plan for Energy Efficiency: realizing the Potential COM(2006) 545
Final, 2006, p.7.

households the sector which needs to take the most measures to reveal the energy

efficiency potential by the EC.

As a result, the contribution of buildings to increase energy efficiency in the
EU is very high. The EU has been aware of it, and has already taken many actions to
implement energy efficiency measures in the buildings. The building sector has both
a high energy demand and a long life span. Thus, improving the energy efficiency of
buildings in the residential and tertiary sector (offices, public buildings accounting
for 9.0% of the EU-27 GDP, 8.0% of total employment (www.ec.europa.eu, 2011j),
40.0% of Europe’s final energy consumption, and 36.0% EU CO2 emissions, offers a
great potential for energy efficiency gains and GHG emissions reduction, improved
energy security, and more job creation as an economic stimulus for the EU (Sunikka,

2006; www.ec.europa.eu, 2011d).

Therefore, there is a need to introduce further Community-level specific
instruments and measures to harness the impact of this very important energy sector
causing Community-level challenges to reveal the potential for cost-effective energy
savings in the buildings which are estimated will be as high as 28.0% of primary
energy demand by 2020 (Gerlagh, 2008, p.427; www.europa.eu, 2011; Commission

of the European Communities Energy Directorate General, 2011, p.3).
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Table 6
Index of Final Energy Intensity and Energy Intensity by Sector, EU-27 (1995-2008)

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | %olyear
Households 100 108 104 103 102 101 106 103 106 107 107 105 98 102 0.14%
Transport 100 102 101 101 101 98 97 97 97 97 96 95 93 92 -0.65%
Final Energy 100 102 98 96 93 90 90 88 90 89 87 85 81 81 -1.64%
Intensity

Services 100 105 97 96 93 85 89 84 90 89 88 89 82 85 -1.24%
Agriculture 100 97 92 90 85 86 86 83 92 85 88 83 78 74 -2.26%
Industry 100 99 96 93 89 88 87 86 88 85 83 79 78 75 -2.18%

Source: Eurostat, 2013.
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