INTRODUCTION

1.1. Introduction to the YEVDES Project and the
Training Program

The project entitled Technical Assistance for Renewable Energy (RE) and Energy (EE) Efficiency
Support for Municipalities and Universities 1 is coordinated by the Turkish Ministry of Energy and
Natural Resources? (MENR), and is carried out with the technical assistance of the German Agency for
International Cooperation 3 (G1Z).

The goal of the project is to provide support to investments in energy efficiency and renewable energy in
line with the principles of th e EU concerning the efficient utilization of resources.

The target audience of the project is municipalities and universities, whose large campus areas and
service uni ts represent a significant proportion of
development of energy-efficient technologies and increasing the use of renewable energy generation in

the facilities, buildings and campuses of these institutions are important for the creation of a carbon -free

and less energyintensive public sector in Turk ey.

The growth of green energy investments in municipalities and universities will not only serve as a trigger
for public institutions, but will also raise awareness of renewable energy and energy efficiency. For this
purpose, figures related to the activities envisaged to be carried out during the project are presented in
Figure 1.

There are four main components in the project to carry out the activities, brief explanations of which are
given in Table 1.

The expected outcomes at the end of the implemetation period of the project are listed below:

1 To enhance the capacity of the municipalities and universities in relation to renewable energy
and energy efficiency applications;

1 To contribute to the energy efficiency and renewable energy projects of municipalities and
university campuses;

1 To support R&D applications for renewable energy and energy efficiency.

1 https://yevdes.org/projehakkinda/
2 https://www.enerji.gov.tr/
3 https://tuerkei.diplo.de/tr-tr/themen/wirtschaft/-/1808222
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Figure 1. Figures related to YEVDES project activities.

Main Components of

the Project

Table 1. Main Components of the Project

Brief Summary of the Activities

Component 1:
Training Courses
and Study Visits on
Renewable Energy
and Energy
Efficiency
Investments for
Municipalities and
Universities

800 people from Universities and Municipalities will be provided with

training in EE and RE Investments, and study visits will be organized to
EU Member States to address case studies. Within the framework of the
training programs, the participants will gain a general understanding of
energy management systems, will have the opportunity to observe best
practices in EU Member States and learn awareness raising methods, how
the project management cycle operates and how to carry out such studies
and analyses as feasibility studies / needs analyses / environmental impact
assessments, as well as the procedures for finacing EE and RE projects.
The capacities of Universities and Municipalities will be increased through
training programs and study visits, and information transfer will be
provided through case studies to allow these institutions to carry out their
own capacity-building activities in the future.

Component 2: Site
Visits and Field
Studies on
Renewable Energy
and Energy
Efficiency
Investments for
Municipalities and
Universities

The activities to be carried out under Component 2 will aid the final
beneficiaries in the development and implementation of 160 projects
across Turkey. In this way, project development and implementation
capacity will be increased all over Turkey. Following the end of the project
implementation, this capacity increase will contribute to the laying of the
groundwork for the d evelopment of similar projects in the future. At the
same time, these activities will also strengthen the energy audit and RE
feasibility market in Turkey. The Project should thus support any attempt
to establish the ESCO system in Turkey.

Component 3:

Pr eparation of
Procurement
Documents and
Provision of
Engineering Services

One of the key objectives of this Component is to generate input that can
be used in the equipment procurement projects supported under IPA
2020. In this context, support will be provided to selected municipalities

and universities during the preparation of tender dossiers. The tender
dossiers may be used later by the relevant municipalities and universities.
Under the project, engineering support will be provided t 0 a maximum of




for Pilot Projects 20 projects being developed independently by municipalities and
universities that are ready to receive consultancy services under this
Component.

Component 4: As aresult of the implementation of the activities under Component 4, the

Renewable Energy selection methodology report and online application tool will be developed,

and Energy study visits will be organized to EU member states, and information

Efficiency R&D transfers on R&D projects and expert support in the field of R&D will be

Support for provided to the final Beneficiaries. This will enable universities to develop

Universities R&D projects, to create selection methodologies and to benefit from future
R&D support.

Training Needs Analysis and Topics of the Training Program for Group C:

A O6Training Needs Analysisd was conducted for the tr
Component 1 of the Project, as a result of which 800 people who will receive training were divided into

three groups, namely,4 00 peopl e in AMunicipal Staff/ Group A0, 30 (
B o and 100 peopl e i n AUni v et sollowng & comprehemsive sudveya f f / Gr o
conducted with the representation of each group, the topics in which the groups need training and the

duration of the courses for each topic were determined. The training notes were prepared for Group C

participants in line with the explained method. The topics for this group and the duration of courses for

each topic are given in Table 2

Table 2. Topics of the Training Program for Group C (University Academic Staff)

Training Topic Duration

(Hours)

1
1
1
1
2
2
1
1
1
1
1
1
2
2
2
2
2
2
4
4
4
4
2

National Priorities and R&D Needs Concerning Renewable Energy
National Priorities and R&D Needs Concerning Energy Efficiency
Renewable Energy Legislation and Latest Amendments

Energy Efficiency Legislation and Latest Amendments

Samples of Internationally Supported Projects

Green Campus Design and Applications

Green Campus Management andCertification

Green Campus Best Practices

Campus Energy Analysis

Campus Energy Flow Diagram (Sankey)

Campus Energy Management

Campus Energy Optimization

Analysis of Traditional In -campus EE Applications

Development of Innovative In -campus EE Applications
In-campus Energy Storage Techniques and Applications
Development of In-campus Smart Building/Lab Applications
Development of an In-campus Smart Transportation System
Development of an In-campus Smart Lighting System

Technical Visit to Observe Energy Efficiency R&D Center/Applications
Technical Visit to Observe Renewable Energy R&D Center/Applications
National Financing for R&D and Academic Research Purposes
International Financing for R&D and Academic Research
Awareness Raising

4 https:/lyevdes.org/lyevdesgiim-mufredati/
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R&D Project Cycle Management 2
R&D Project Development 2
Opening, Closing and Tests 4

TOTAL 56

1.2. A Brief Evaluation of Current Renewable
Energy Legislation

Renewable energy is one of the maincomponents of the national strategy goals and energy policies for
2023, including ensuring security of energy supply, reducing the risks of dependence on foreign sources,
protecting the environment and enhancing the effectiveness of the fight against climate change. The
main authority responsible for the renewable energy sector and legislation in our country, operating on
behalf of the Ministry of Energy and Natural Resources, is the General Directorate of Energy Affairs (see
Box 1).

BOX 1: National Rene wable Energy Sector and Turkish Ministry of Energy and Natural

Resources fnGener al Directorate of Energy Affair

The duties and powers of the AGener al Director a
for the development of the national renewable energy sector on behalf of the Ministry of Energy and
Natural Resources, as listed in Article 169 of Presdential Decree No. 1 and directly defined under the
heading ARenewabl e Energy Sectorodo, include:

1 Maintaining an inventory of energy resources and facilities, and making the necessary plans to
ensure the countryds energy needs are met;

9 Taking and causing to be taken the necessary measures for the generation, transmission and
distribution of energy resources and energy in accordance with the plans and programs;

I Taking and causing to be taken the necessary measures for the establishment and operation of
energy generation, transmission and distribution facilities in the most appropriate way for
national interests and using modern technologies;

1 Encouraging and coordinating efforts for the exploration, development, operation, utilization,
control and protection of energy resources;

1 Setting rules for energy pricing and floor and ceiling prices in any energy sales to consumers,
taking into account public interest and market needs, and supervising their implementation;

1 Monitoring and evaluating technological research and development activities related to energy,
compiling an inventory and forwarding the results to the relevant authorities;

1 Making measurements and carrying out feasibility and model application studies for the
determination and utilization of all of th e countryds energy resou
wind, geothermal, solar, biomass and other renewable energy resources; cooperating with
research institutions, local governments and non-governmental organizations in the
development of pilot systems; and carrying out promotional and consultancy activities;

1 Monitoring and evaluating studies and developments in the field of renewable energy; setting
research and development targets and priorities in accordance with the needs and conditions of
the country; carrying out research and development studies for this purpose; and presenting the
results of such studies to the public along with their economic analysis;

1 Formulating projections and suggestions regarding the utilization and promotion of renewable
energy sources.

Ref: https://enerji.gov.tr/enerji -isleri_-genel -mudurlugu _ -hakkimizda

Renewable energy legislation is based on Law No. 5346 on the Utilization of Renewable Energy Sources
for Power Generation, which was published in Official Gazette No. 25819 on 18.05.2005.


https://enerji.gov.tr/enerji-isleri-genel-mudurlugu-hakkimizda

The Law sets forth the rules and procedures for the protection of renewable energy zones, the
documentation of the power generated from such resources and the utilization of such resources. The
renewable energy sources covered by the Law are listed below:

Wind power, solar power, geothermal power

Biomass power, gas obtaned from biomass (including landfill gas), gas produced to obtain
energy from other wastes, including garbage (landfill gas)

1 Power generation resources on which canal or river-type a hydroelectric power plants can be
built; power generation resources on which hydroelectric power plants with reservoir areas of
less than 15 square kilometers can be built; wave power, current power and tidal power.

il
il

The purpose of the Law is to promote the utilization of renewable energy sources for power generation in
an economically feasible and reliable manner, the diversification of energy sources, the reduction of
greenhouse gas emissions, the utilization of waste, the protection of the environment, and the
development of the manufacturing industry required to achieve these objectives. In line with this goal,
secondary legislation based on the Law has been developed since 2005. In this context, many
regulations, communiqués and circulars have been published that can be accessed via the website of the
Ministry of Energy and Natural Resources.

One of the major secondary legislative instruments that should be emphasized when talking about RES
legislation is the Regulation on Renewable Energy Zones, which has triggered the development of
national technologies and R&D infrastructure in the renewable energy sector (Official Gazette no. 29852

dated 09.10.2016).

The purpose of the Regulation is to ensure the effective and efficient use of renewable energy sources by
creating large-scale renewable energy zones onpublic, treasury and private lands, to accelerate
investments in such zones by allocating them to investors, to promote the domestic production of the
advanced technology components used in power generation plants based on renewable energy sources or
their procurement from domestic producers, and to contribute to the technology transfer.

Thus, RES Zones have been identified for the establishment of two giga power plants (SPP and WPP),
each with an installed capacity of 1 GW (1000 MW), paving the way for the installation of plants and
investments in domestic production and R&D efforts in the sector.

For exampl e, following the Ministr ySPR fenddt me0lg, the and

N a i

legislative requirements clearing the way for the installation have reached the final stagé. The Karapénal

giga SPP is expected to generate approximately 1.7 billion kWh of power each year (to meet the annual
electricity need of approximately 600 -000 houses) when it enters into operation at full capacity. In this
context, the Solar Cell and Panel Plant established in Turkey was commissioned in 2020 and the
photovoltaic panels manufactured from the first domestic cells have been dispatched to the power plant
sites.

Moreover, following the REZ-WPP tender, the contract was signed in early March 2018, marking the
beginning of the approximately 21-month period for the completion of the installation of the
manufacturing plant for the production of wind turbines (towers, blades, nacelle), of which a minimum
of 65% is domestic, and R&D studies involving 50 people (minimum 40 Turkish) °. As a result,
approximately 250 turbines will be installed, and the power plant is expected to be commissioned by the
end of 2022.

5 https://enerji.qgov.tr/enerji-islerigenekmudurluguikinciFmevzuat

8 https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=22923&MevzuatTur=7&MevzuatTertip=5
" https://Ivww.epdk.gov.tr/Detay/Icerik/29206/enerjipiyasasiduzenlemekurumu-1-milyar-dolar-y
8 https://enerji.gov.tr/haberdetay?id=703

9 https://eigm.gov.tr/tr-TR/Sayfalar/Ruzgar
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Considering the deep interest in REZ-based giga power plant competitions and the multi -faceted
national benefits that these installations have provided to the domestic renewable energy sector, mini
REZ competitions have been announced to install mini plants in every region of Turkey in 2020.
Competitive tenders are planned to be issued in October 2020t°.

1.3. A Brief Evaluation of the Current Energy
Efficiency Legislation

Energy efficiency is one of the main components of the national strategy goals and energy policies for
2023, and includes ensuring the security of energy supply, reducing the risks of dependence on foreign
sources, protecting the environment and enhancing the effectiveness of the fight against climate change.

The main authority responsible for energy efficiency legislation in our country, acting on behalf of the
Ministry of Energy and Natural Resources, is the Department of Energy Efficiency and Environme nt (see
Box 2).

BOX 2: Ministry of Energy and Natural Resources, Department of Energy Efficiency and
Environment (DEEE)

The Department of Energy Efficiency and Environment, the authority responsible for the development
of the national energy efficiency sector, and answering to the Ministry of Energy and Natural
Resources, was set up as the Main Service Unit of the Ministryof Energy and Natural Resources
following amendments to Article 37 of Presidential Decree no. 27 on the Amendment of Some
Presidential Decrees, published in Official Gazette no. 30651 on 10.01.2019, and to Article 168 of
Presidential Decree no. 1 on the Oganization of the Presidency.

I'ts duties and powers, defined directly under

1 The preparation of draft legislation, strategies and action plans related to energy efficiency,
along with regulatory impact assessments; monitoring and assessing their implementation
and plan improvements;

1 Cooperating with national and international institutions and organizations, universities, the
private sector and non-governmental organizations to increase energy efficiency; carrying out
or coordinating joint projects or events;

I Carrying out the implementation, coordination and monitoring activities within the national
energy efficiency action plan;

1 Providing training, survey and consultancy services related to the rational use of energy;
providing laboratory use support; organizing central examinations for energy managers; and
carrying out authorization and certification works;

1 Organizing international training programs on energy efficiency as part of the development of
inter national cooperation, and providing energy efficiency services;

1 Determining the potential for energy saving across the country for each sector; carrying out or
commissioning energy surveys; carrying out necessary works, including the development of
alternative fuels, regional heating and heat markets;

1 Monitoring and supervising energy efficiency implementation projects and R&D projects and
delivering support payments;

1 Following and assessing national and international efforts and developments related to energy
efficiency; setting goals and priorities in line with national needs and conditions; publicizing
the outcome of efforts, as well as their economic analyses;

1 Ensuring all stakeholders have access to accurate and updated information on energy
efficiency; creating a national energy efficiency inventory and keeping it up-to-date;

10 https://www.resmigazete.gov.tr/ilanlar/eskiilanlar/2020/07/2@®7034-10.pdf
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establishing and operating a national energy efficiency information management center to
support planning, projection, monitoring and evaluation activities.

Ref: https://enerji.gov.tr/eneriji -verimliligi _-ve-cevre -dairesi -baskanligi -hakkimizda

The energy efficiency |l egislation i s plblssed th Officel A Ener gy
Gazette no. 26510 on 02.05.2007. The said Leaapitaai ms t o
energy consumption and | ow energy density that transfo

To attain this vision, secondary legislation based on the Law has been developed since 2007. In this
context, many regulations, communiqués and circulars have been published, which can be accessed via
the website of the Ministry of Energy and Natural Resources!

Significant developments have beenachi’w ed i n 2020 in the development of i
Legislationbo. In the first month of the year (January
LED (Light Emitting Diode) Luwmas publishede $he purmpos&oéd these a | Ligt
ARul es and Procedureso is to determine the processes

luminaire applications to be installed for general lighting.

The ASaving Target and | mpl e me nMxwaspubtished @& drébadiay 2020.r Publ i
The purpose of this guide is to define the works and activities to be carried out to achieve the 15% energy

savings in public buildings required for the appointment of an energy manager, pursuant to Energy

Efficiency Law no. 5627 (those that have total annual energy consumption equal to or over 250 TOE or a

total floor area equal to or over 10,000 square meters) by the end of 2023, in accordance with

Presidential Circular no. 2019/18 of 15.08.2019.

In March 2020, document s comprising three sections were publi
Rules and Procedures for the Regulation on Increasing Efficiency in the Use of Energy Resources and
Energyi: 1) | mpl ementati on Rul es a n cing RandoCewiftatione s f or
Activities; 2) Implementation Rules and Procedures for the Issuance of Authorization Certificates to

Institutions and Organizations Providing Energy Efficiency Services; 3) Implementation Rules and

Procedures for Energy Efficiency Suport. These documents provided information to those who were

uncertain about the Training, Authorization Certificates and Efficiency Improvement Project (EIP)

Support.

One of the most recent developments in the Energy Efficiency Legislation that should be emphasized is

the publication of the fADecision on the Rules and Pr
Contracts fi*4in August 2020. This Decision, the purpose of which is to set forth the rules and procedures

for energy performance contracts to be entered into by public administrations and other public bodies to

reduce their energy consumption and energy expenses, has paved the way for the ESCO contracts that

have been discussed and planned to be put in place for many years.

ESCOs are the key mechanisms behind energy efficiency investments all over the world. Generally, an
ESCO, which corresponds to an Energy Efficiency Consultancy company in Turkey, conducts a detailed
energy audit that covers the energy uses and related activities (plants, eqipment, systems, processes)
defined by the business/institution, which may include various limits, and determines what
improvements can be made in terms of energy efficiency. Unlike an Energy Efficiency Consultancy
company, it then provides financing for investments for the suggested application and collects
repayment from the institution/business in stages/instalments, depending on the savings rate
determined prior to the investment.

1 hitps://eneriji.gov.tr/enerji-verimliligive-cevre-dairesibaskanliginevzuat

12 https://enerjiapi.etkb.gov.tr/media/common/827ela2fe64-4fce-b522-0759e1€9728a 731130
genel_aydinlatma kapsaminda led armaturlerinll&nimina_iliskin_usul ve esaslar.pdf

B https://enerji.gov.tr/duyuru-detay?id=39

4 https://www.resmigazete.gov.tr/eskiler/2020/08/202008231. pdf
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Some of the requirements set f or t has follows:tTheecostadf e e me nt i «

investment to be made under the contract shall not be less than 2 million TRY and the simple payback
period of the energy efficiency measures to be taken under the contract shall be not less than two years.
Additionally, for bu ildings, a saving guarantee corresponding to at least 10% of the total annual energy
consumption, or at least 20% for each energy efficiency measure, shall be provided.

1.4. National Priorities and R&D Needs in the
Renewable Energy Sector

One of the most recent strategies and highest level policy documents to emerge, which sets the national

priorities in the renewab2l0e 3e nSet rrgayt'>efgtheaMiniftry,of Eiesgy t h e

and Natural Resources (MENR). It analyzes the current developments and the trends in the
transformation and change that will occur in the global energy sector, and addresses relevant reports
that contain specific country cases. The A Report on Gl obal Trends in

meeting the energy needs through domestic resources, to ensure a sustainable energy supply by
diversifying sources and to minimize the impact of energy consumption on the environment.

In addition, it mentions that in recent years there has been a significant increase in renewable energy
investments due to the growing competition, the implementation of incentive policies and technological

developments, and that energy efficiency increases energy security in countries that depend on foreign
sources of energy by reducing coal, oil and natural gas imports, suggesting that energy expenditures
decrease asa result of energy efficiency efforts. Figure 2 shows the installed capacity of renewable energy
sources in Turkey and their contribution to the power generation sector as of the end of 2019.

DEVELOPMENT OF THE  INSTALLED CAPACITY OF PLANTS GENERATING POWER FROM RENEWABLE ENERGY
SOURCES
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Figure 2. Change of installed power from renewable energy in Turkey by years.

According to the Strategic Plan 20192023 of the MENR, the total installed capacity based on renewable
energy sources in Turkey is targeted to reach 56,804 MW in 2023, including 10,000 MW of solar power,
11,883 MW of wind power, 32,037 MW of hydroelectric power, and 2,884 MW of geothermal and
biomass power.

15 https://enerjiapi.etkb.gov.tr//Media/Dizin/SGB/Stratejik Plan/Stratejik%20Plan%Z2D20192023.pdf
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The top policy documents and other strategy documents with which the strategic plan should be in
absolute harmony were examined and evaluated while developing the strategic plan. In this context, due
attention was paid to ensure consi st en-@y 2&jwiibh ist
the main policy document. The Eleventh Development Plan (2019-2023), a key document that defines
our national priorities, points out the foll owing issues related to renewable energy:

1 The share of renewable energy in total power generation, which was 28.9 percent in 2013, had
increased to 32.5 percent by 2018.

1 In 2017, Renewable Energy Zone (REZ) contracts for wind and solar plants with atotal capacity
of 2,000 MW were completed to use renewable energy sources efficiently and effectively and to
domestically produce the equipment used in the power plants.

9 Efforts to support renewable energy production continued in an effort to increase ener gy supply
security.

The determination to continue the abovementioned efforts uninterruptedly is explained in the section of
the Plan entitl ed A Hm&2ML,Jable 27hvdthusomerfigures, which ad givéin in Table
3. Moreover, the Plan draws a national priorities roadmap for the renewable energy sector through the
actions listed below.

Table 3 . Targets of the Turkish Energy Sectof?

Primary Energy Demand (KTOE8) 147,955 174,279
Electrical Energy Demand (TWh) 303.3 375.8
Primary Energy Consumption per Capita (TOE/person) 1.81 2.01
Electrical Energy Consumption per Capita (KWh/person) 3,698 4,324
Share of Natural Gas in Electricity Generation (%) 29.85 20.7
Share of Renewable Sources in Electricity Generation (%) 325 38.8
Amount of Electricity Generated from Domestic Resources (TWh) 150.0 2195
Installed Capacity (MW) 88,551 109,474

Bel ow are the activities planned under the acti
electrical machinery sector, the necessary R&D investments will be made and the technological

transformation of the industry will be support e d . 6

1 378.4 In the field of renewable energy, new investment models will be implemented through
mechanisms that will include the use of domestic equipment, R&D, technology transfer and
public procurement.

1 378.6 An inventory report will be prepared to identify the domestically produced energy
equipment and a needs analysis will be conducted concerning the products that can be produced
domestically.

1  378.7. Priority will be given to the production of the required energy equipment and can provide
competiti ve advantage.

Bel ow are the activities planned under action 6491.

will be increased, the necessary planning and investments will be made to ensure the safe integration of
renewable energy generationint o t he gri d. o

16 https://enerjiapi.etkb.gov.tr/Media/Dizin/EIGM/Mevzuat/OnbirinciKalkinmaPlani.pdf
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1 491.1. Thanks to REZ and similar models, more intensive use of renewable sources in electricity
generation will be ensured.

1 491.2. Renewable energy generation plants will be integrated into the grid and the associated
technical assistance projects will be implemented.

1 491.3. To eliminate the constraints associated with the increased renewable energy on the grid,
energy storage systems, including pumpedstorage HEPPs, will be installed.

Below are the activities plannedunderactt on 6496. The energy infrastructure
in an effective and safe manner.

1 496.1. A Cyber Security Operations Center will be established for the safe operation of critical
energy infrastructures.

1 496.2. Efforts will be made to develop the National Smart Grid Management System (National
SCADA) for use by the State Economic Enterprises operating in the field of energy.

When all these strategy and top policy documents are considered together, it is apparent that there is a
growing need for R&D studies on renewable energy technologies and applications in Turkey. Innovative
material, method and system development studies should be carried out in our universities and research

centers, especially for the production of domestic products, technologies and service tools.

Some priority R&D topics 12 are listed below:

1 Materials and technologies for the development of highly efficient crystalline silicon solar cells
and solar panels

1 Materials and technologies for the development of highly efficient thin -film solar cells and solar

panels

Concentrated photovoltaic technologies

Silicon material technologies (Si purification, ingo t growth and ingot slicing)

Module technologies and module components (glass, encapsulant, wire/ribbon, etc., rear-

connection module, glass-to-glass module, multi-wire and hybrid systems utilizing the resulting

heat)

Innovative wind turbines designed for s ites with low and medium wind speeds

Hybrid systems combining wind and solar technologies in the same plant

Next generation power electronics for wind and photovoltaic power converters and grid

integration

1 Bioenergy conversion technologies that enable the conversion of biomass/biowaste types into
renewable energy forms

1 Biogas purification methods (membrane processes, removal of siloxanes from the biogas stream,
etc.)

= =4 =

=A =4 =

1 Integrated bioenergy systems (e.g. bioenergy systems that can be integrated wittsolar power)

1 Innovative district heating systems based on geothermal power, supported by information and
communication technologies

1 Ground-based geothermal heat pumps with a high performance coefficient

1 Geothermal power technologies for heating greenhouses and drying agricultural products

1 Fuel cell micro-cogeneration for domestic applications (hydrogen generation subsystem and
catalytic burner subsystem);

1 Power conditioning subsystem, control subsystem, heat management subsystem for fuel cells

1 Development of inorganic, organic and metallic membranes for fuel cells, bipolar/interconnector

layers, membrane-electrode groups, catalyst technologies, catalysts for hydrogen purification,
membrane/electrolytes, anode and cathode catalysts
1 Hydroelectric power plant s with pumped storage as a form of mechanical energy storage

19 https:// www.tubitak.gov.tr/sites/default/files/289/tubitak cp2020 son.pdf



https://www.tubitak.gov.tr/sites/default/files/289/tubitak_cp2020_son.pdf

=a =4
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Management of renewable power systems with smart/distributed energy grids

Technologies and systems involving big data and data analytics to monitor and manage the grid
integration of large -scalerenewable energy plants

Grid integration of electric vehicles and charging stations

Batteries with the potential to have higher technical features than lithium -ion battery
technologies

Technologies for producing biomethane that is equivalent to diesel in the transportation sector
and natural gas in the construction sector.
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1.5. National Priorities and R&D Needs Related to
Energy Efficiency

The fANational Ener gy Ef-20 2 3whidhovps déveldpeédaumder fhe eoordingtdrd 1 7
of the Ministry and published in Official Gazette no. 30289 on 02.01.2018 upon being approved by the

High Planning Council on 29/12/2017, is one of the most recent strategy/implementation documents in

the field of energy efficiency.

Under the National Energy Efficiency Action Plan (NEEAP), roadmaps have been created to enhance
energy efficiency through 55 actions determined in the building and services, energy, transportation,
industry and technology, and agricultural sectors, as well as crosscutting issues concerning all sectors.

Through 55 actions determined in a total of six categories under the Plan, Turkey aims to reduce its
primary energy consumption by 14% in 2023. According to the Plan, a cumulative saving of 23.9 MTOE
will be achieved, for which $10.9 billion will be invested by 2023. Considering the long -term savings, it is
predicted that $30.2 billion will be saved by 2033.

Monitoring and supervision is carried out regularly in the action areas ofthe Acti on Pl an. The
20172018 Progr ess SisnmeEntagt in Rlenpfying prégress in the action plan in its first

year, as well as the measures for the coming years. Thanks to the actions under the NEEAP, significant

progress has been made, with cumulative energy savings of 2,744 KTOE ($960 million in monetary

terms) achieved in 2019 alone.

Again, within the scope of these monitoring and evaluation activities, numerous situation assessments,

and monitoring and research reports were published in 2020 alone. For example, the Energy Efficiency

Awareness Index Quantitative Research Report 20202 reports on the monitoring and assessment
activities carried out within the scope of ATraining a
actions carried out under the six thematic categories of the National Energy Efficiency Action Plan.

The fACogeneration AsmsekessimenfiR&epotr tdn Efficiency | mpr
Y e a ¥ published in 2020 are other examples of such reports.

Mor eover, the AEIlI event h D eappeoved pnithe a05th $ekseom ¢f the Geherat h wa s
Assembly of the Turkish Grand National Assembly on 18.07.2019, is a key document that most clearly

lays out the roadmap of Turkey in the field of Energy Efficiency for 20197 2023, and emphasizes the

following poi nts:

-

Bel ow are the activities pl anned wunder the action 0:
manufacturing sector.

1 341.1. A support mechanism will be established to replace the inefficient electric motors used in
industry with more efficient models.

1 341.2. The use of cogeneration systems in large industrial plants using heat processes will be
increased.

20

https://enerjiapi.etkb.gov.tr//Media/Dizin/EVCED/Raporlar/Ulusal%20Eneri%20Verimlili%C4%9Fi%20Eylem%20P
[an%C4%B1/ulusal_enerji_verimlilig%CC%86i_eylem plani20172018 gelis%CC%A7imi_0%CC%88zet raporu.pdf
21 https://enerjiapi.etkb.gov.tr/media/common/3ba62b2482b-4a0b-a3b3

775ca9371c84 Enerji_Verimliligi_Biligmdeksi_Kantitatif Arastirma_Raporu_2020.pdf

22 https://enerjiapi.etkb.gov.tr/media/common/6de09beh79f4fb4-aa58
09a00527216_Kojenerasyon_Degerlendirme_Raporu.pdf

23 https://enerijiapi.etkb.gov.tr/media/conmon/200d546008f8-4f0d-b381-

8df270738e28 On_Y%C4%B1llda Verimlilik Art%C4%B1r%C4%B1c%C4%B1_Proje Raporu_5699447.pdf

-12-


https://enerjiapi.etkb.gov.tr/Media/Dizin/EVCED/Raporlar/Ulusal%20Enerji%20Verimlili%C4%9Fi%20Eylem%20Plan%C4%B1/ulusal_enerji_verimlilig%CC%86i_eylem_plani20172018_gelis%CC%A7imi_o%CC%88zet_raporu.pdf
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https://enerjiapi.etkb.gov.tr/media/common/3ba62b2c-482b-4a0b-a3b3-775ca9371c84_Enerji_Verimliligi_Bilinc_Endeksi_Kantitatif_Arastirma_Raporu_2020.pdf
https://enerjiapi.etkb.gov.tr/media/common/3ba62b2c-482b-4a0b-a3b3-775ca9371c84_Enerji_Verimliligi_Bilinc_Endeksi_Kantitatif_Arastirma_Raporu_2020.pdf
https://enerjiapi.etkb.gov.tr/media/common/6de09be1-a79f-4fb4-aa58-09a0059c7216_Kojenerasyon_Degerlendirme_Raporu.pdf
https://enerjiapi.etkb.gov.tr/media/common/6de09be1-a79f-4fb4-aa58-09a0059c7216_Kojenerasyon_Degerlendirme_Raporu.pdf
https://enerjiapi.etkb.gov.tr/media/common/200d5460-08f8-4f0d-b381-8df270738e28_On_Y%C4%B1lda_Verimlilik_Art%C4%B1r%C4%B1c%C4%B1_Proje_Raporu_5699447.pdf
https://enerjiapi.etkb.gov.tr/media/common/200d5460-08f8-4f0d-b381-8df270738e28_On_Y%C4%B1lda_Verimlilik_Art%C4%B1r%C4%B1c%C4%B1_Proje_Raporu_5699447.pdf

1 341.3. To promote and expand the use of model energy efficiency practices, energy efficiency
projects will be supported with competi tions, and implementation -oriented legislation and
technical infrastructure will be established.

1 341.4. Heat market legislation will be developed to expand the use of energyefficient district
heating and cooling systems throughout the country, and to enable heat trade.

1 341.5. The implementation of efficiency improvement projects will be improved and projects
with a high savings potential will be supported.

1 341.6. Support will be provided to Organized Industrial Zones to allow them to complete the
establishment of Energy Management Units and the ISO 50001 Energy Management System,
and prepare and submit their Efficiency Action Plans.

Bel ow are the activities planned under action 6378.
electrical machinery sector, the necessary R&D investments will be made and the technological
transformation of the sector wildl be supported. o

1 378.5 The domestic production of new generation lighting devices will be supported through
legislative action to promote energy saving by provincial, district and town municipalities in
outdoor lighting, as well the use of domestically produced equipment.

1 378.6 An inventory report will be prepared to identify the domestically produced energy
equipment and a needs analysis will be conductedconcerning the products that can be produced
domestically.

9 378.7. Priority will be given to the production of the required energy equipment and can provide
competitive advantage.

Bel ow are th
be promoted.

e activities planned uwmdfsufficiemtduildingswilé 492 . Mo
o}

1 492.1. Support will be provided for the promotion of energy efficiency in existing buildings.

1 492.2. A National Green Building Certificate System will be established.

1 492.3. The use of unlicensed solarpower plant and wind power plant applications in energy self -
sufficient buildings will be increased.

1 492.4. An Energy Efficiency in Public Buildings Project will be implemented.

Bel ow are the activities pb&heaedtr iumidtey dgrhied sacan dns yo:
strengthened and made more flexible. o

493.1. The use of smart grid applications will be increased.

493.2. Efforts will be made to ensure the adequacy of electricity supply in each region, and
electricity transmissi on infrastructure investments will continue to be implemented in a way that
takes into account the security of the system and the supplydemand equilibrium of each region.

1 493.3. Technical and non-technical losses in electricity transmission will be reduced. In this
framework, awareness-raising activities, incentives and sanctions will be devised to reduce non-
technical losses, and the use of systems such as smart meters and remote reading will be
increased, along with inspections.

f
f

Below are the activitiespl anned wunder action 6714. I nternational C
carried out within the framework of the Intended Nationally Determined Contributions and the

principles of common but differentiated responsibilities and relative capabilities; ¢ limate change will be

combated in industries known for greenhouse gas emissions; and the resilience of the economy and
society to climate risks wild.l be increased by increasi

1 714.1. Efforts will be made within the framework of the Intended Nationally Determined
Contribution for emission control in buildings that cause greenhouse gas emissions, and in the
energy, industry, transportation, waste, agriculture and forestry sectors.



1 714.2. Planning, implementation and capacity building efforts that include national and regional
adaptation strategies will be made to increase the capacity to adapt to the negative impacts of
climate change.

When all these strategy and top policy documents are considered together, it is apparent that the need
for R&D studies into energy-efficient technologies and applications in Turkey is growing. Innovative
material, method and system development studies shoud be carried out in our universities and research
centers, especially into the production of domestic products, technologies and service tools.

Some of the priority R&D topics 24 are listed below:

1 Heat pumps with a high performance coefficient that allo w the utilization of the waste heat
produced by industrial and power generation plants

1 Heat pumps with a high performance coefficient for the recovery of waste heat in wastewater
plants

1 Heat pumps with a high performance coefficient that serve to utilize t he waste heat originating
from the data center

1 Automation systems for heat pump applications used for heat recovery making use of innovative
heat pump technologies

1 Insulation, coating, window glass, multifunctional smart materials, building lighting fixtures and
smart building lighting control systems for near zero -energy building technologies

1 Building energy management technologies and smart system technologies forbuilding energy
control that allow the annual tracking of the near zero -energy building target

1 Micro-cogeneration/cogeneration or trigeneration technologies (including systems for
electricity, heating, cooling and hot water) for buildings or clusters of b uildings

1 Demand-side participation technologies that allow the intelligent interaction of the building with
the energy system

1 Energy efficient heat recovery systems in buildings

1 Building -type electrical and/or thermal heat storage technologies required for the near zero
energy building target

1 Intelligent energy system modeling software for the evaluation of future smart energy system
scenarios (hourly and daily electricity, heat/cold and gas generation, distribution, cross -cutting
storage methods in the power, building and transportation sectors, and innovative systems that
enable energy system modeling for crossindustry use)

1 Solutions that combine smart energy system planning with geographic information systems
(GIS)

1 Big data and data analytics technologies for the monitoring of energy use behavior
I Big data and data analytics technologies for energy selsufficient building clusters

1 Systems that improve power quality in distribution systems (active power filters, static
compensator systems, reactive power ompensation)

1 Energy storage based on next generation converters in electricity transmission/distribution
networks

Some examples of ongoing international collaborations and projects related to Energy Efficiency in
Turkey are presented in Boxes 3 and 4.

24 hitps://www.tubitak.gov.tr/sites/default/files/289/tubitak_cp2020 son.pdf



https://www.tubitak.gov.tr/sites/default/files/289/tubitak_cp2020_son.pdf

BOX 3: Turkish -German Energy Forum Energy Efficiency Working Group

With a view to developing Turkish-German strategic cooperation and supporting inter -country
coordination in the energy sector, the Turkish -German Energy Forum was held in Ankara on October 26,
2018, during which a letter of intent was signed by the Ministers of both countries. As a result, an Energy
Efficiency Working Group was established and a decision was made to cooperate in the following areas.

1 Developing cooperation between Turkish Energy Efficiency Consulting Companies (EVD) and
German Energy Service Companies (ESCO);

1 The establishment of an energy efficiency network in Turkey involving different stakeholder
groups through which technical applications, experiences, measures and technologies related to
energy efficiency are shared among private companies;

1 Contributing to the development of the competitive energy efficiency tender mechanism in

Turkey.
Ref: https://enerji.gov.tr/enerji -verimliligi__-ve-cevre -dairesi -baskanligi _-uluslararasi -
projeler

BOX 4: Turkey -Denmark Strategic Sector Cooperation Project on Efficient and Low

Carbon Heating and Cooling

In an effort to lay the groundwork for heating legislation aimed at ensuring the widespread use of district
heating systems and the maximum use of domestic and renewable energy sources, the Ministry of Energy
and Natur al Resources ent eCedpématoi an A8t ojad etgi A
Ministry of Climate, Energy and Utilities on March 29, 2017, Phase 1 of which was completed in late
20109.

Under the Turkey-Denmark Strategic Sector Cooperation Project on Efficient and Low-Carbon Heating
and Cooling, efforts have been made to develop a heat legislation framework aimed at creating an
effectively functioning heat market in Turkey, to share examples of good practices obtained from cost
benefit analyses of heating/cooling sources, and to facilitate the exchange of international experiences.

In the second phase of the Project, which will be carried out between 2020 and 2023, technical guides
will be developed, a comprehensive analysis of cogeneration and district heating systems will be
conducted, and preliminary feasibility studies and awareness-raising activities will be carried out.

Ref: https://enerji.gov.tr/enerji -verimliligi__-ve-cevre -dairesi -baskanligi _-uluslararasi -
projeler
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Key Not e: AREnergy Efficie
Proect i Can Create Applied
Opportunities for Universities.

n

Energy Efficiency in Public Buildings (KABEV) Project 25 is funded by the World Bank under the financial
assurance of the Ministry of Treasury and Finance. This will be implemented by the General Directorate
of Construction Affairs (GDCA) of the Ministry of Environment and Urbanization with the support of the
Ministry of Energy and Natural Resources (MENR). The project is planned to be conducted over 5 years,
in which it is aimed to renovate 50071 700 public buildings to improve their energy efficiency and to
achieve energy savings.

The selection of public buildings t o be included in the AEnergy
Tur k wil lfie subject to some basic requirements, such as there being no need for retrofitting for
earthquake risks, being at least 5 years old and having not been subjected to @omplete rehabilitation for
energy efficiency within the last 10 years. The rehabilitation measures envisaged in the project include
the improvement of the exterior of the building (facade, roof insulation, window and door replacement),
the replacement of heating/cooling systems, the generation of hot water through solar power, the
improvement of the energy efficiency of pumps/fans and lighting elements, and the addition of some
renewable energy applications (PV panels, solar water heating, geothermal heapumps).

Project investments will focus primarily on public buildings with high energy consumption and shorter
payback periods. Under the project, it is planned to carry out energy audits of public buildings (schools,
hospitals, administrative buildings, university campuses) in Turkey26, to issue energy performance
certificates, to determine energy efficiency levels and the saving levels to be achieved, to report them
together with investment costs, and to carry out the energy-efficiency rehabilitation of the selected public
buildings in accordance with the devised mechanical and electrical renovation projects.

The project provides an opportunity to support energy efficiency investments of public university
campuses.

In addition to the opportunity tadirectly support the energy efficiency solutions mentioned above and t
are required to be implemented urgently on the campuses of public universities, the KABEV proje
provides opportunities to engage in some R&D studies.

For example, the scopef Component 1bg one of the innovative components of the projegtcovers the
development of ESCGpe contracts and the reduction of risks and uncertainties, unlike traditional ent
audit/design/construction contracts. This component will provide oiodzy A G A S& (2 RS¢
YR ¢22fadaa (2 YSSG 2dzN) dzyAGSNARAGASEAQ ySSRa T2NJ

{AYAfFNI & GKS LINRP2SOM9yISNEHEZ (HARBOHEHALIOWHLS | B
component (Component 1c)of the progect. The need for the development of integrated design a
construction techniques, innovative and effective energy efficiency solutions, and new domestic
renewable technologies in the project will create opportunities for our universities to engagewnR&D
studies/projects.

End of key note

25 hitps://kamuenerii.csb.gov.tr/projehakkindagenelbilgii-96445
26 hitps://kamuenerji.csb.gov.tr/projenirilesenlerii-91996
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GREEN CAMPUS
DESIGN AND
APPLICATIONS

2.1. Introduction

A Green Campus can be described as a university campus that is sustainable, energgfficient, in

harmony with nature and causes minimal damage to the environment throughout all phases of its
lifecycle, including site selection, design, construction, operation, maintenance, renovation, demolition

and waste disposal. In short, a green university can be defined as a higher education institution that
endeavors to minimize the negative environmental, social and economic impacts generated while
carrying out its d uties, and that takes a pioneering role in society in the development of a sustainable
lifestyle. Many concepts that have the same meaning by definition but are composed of different words
are used for the same purpose. Some of them include:

Sustainable Campus, Sustainable University, Green Campus, Sustainable and Smart Campus, Green and
Smart Campus, Ecological Campus

The topics covered in this chapter apply to all of these concepts. The emergence of these concepts was
not spontaneous, and what led to the emergence of some of them are given in Boxes 1, 2 and 3.

BOX 1: What is Sustainable Development?

The concept of sustainable development was first used at the United Nations
(UN) Conference on the Human Environment held in Stockholm, S weden in
June 1972. In the Stockholm Declaration, as the main output of the
conference, principles that draw attention to the carrying capacity of the
environment, that promote intergenerational equity in the use of resources,
that link economic and social development with the environment, and that
emphasize the unity of development and the environment were identified as
the pillars of the concept of sustainable development.

Sustainable devel opment, which is




needsoft oday' s generations without compromising th
entered the global agenda towards the end of the 20th century, and emerged as a global implementation
plan as a result of the international treaties signed in the 1990s.

The understanding of sustainable development suggests that sustainability is the common ground in the
economic and social development goals of countries. This common goal, which also embraces the future,
is aimed at ensuring that everyone's basic needs and expectations for a better life are met. Implementing
a development strategy that lacks a wellestablished relationship between the environment and
socioeconomic development may meet current needs, but may also endanger the fulfillment of the basic
needs of people in the future, as the limit beyond which growth will lead to environmental disasters is
not certain, and environmental degradation is often irreversible.

Hence, the basic rationale behind sustainable development involves evaluating the interaction of
economic and social structures with the environment in a holistic way, and ensuring that current and
future generations benefit from the opportunities provided by development in an equitable way. Past
experience better highlights the importance of this approach.

Ref: http://www.surdurulebilirkalkinma.gov.tr/temel  -tanimlar/

Universities have always played an important role in the evolution of social, economic and political life.
Their significant position at national and global levels make them one of the key factors in the
achievement of sustainable development at different scales and in all of its dimensions. This increases
environmental and social responsibilities both on and off campus.

Education and training are the most important tools in the fulfilment of these comprehensive
responsibilities. Universities are expected to be innovation centers of sustainable development due to
their education, training, research and knowledge transfer functions.

In this context, sustainable green university campuses come to prominence. One of the international
concepts that pioneered the concept of green university campuses was the concept of green
development/growth (See Box 2).

BOX 2: What is Green  Development/Growth?

Recent economic crises and environmental and economic problems such as
climate change have led to the emergence of concepts such as green growtt
green economy, lowcarbon economy, and sustainable production and
consumption within the framework of sustaina ble development.

International organizations such as the OECD?” and UNEP?28 define

the concept of fgreen growtho or fi g

prioritizes investments in and the consumption of goods and services that

contribute to environmental improvements. From this perspective, it is

thought that green development can contribute to economic development,
income growth, employment and poverty reduction while contributing to environmental sustainability.
By demonstrating the benefits to be provided by environment -friendly investments more clearly, the
reluctance that may arise especially after economic crises can be dispelled.

The European Union, on the other hand, argues that the green economy is closely related to sustainable
production and consumption, energy efficiency, the use of renewable energy and the creaton of new job

2"The Organisation for Economic Cooperation and Development
28 United Nations Environment Program

21-


http://www.surdurulebilirkalkinma.gov.tr/temel-tanimlar/

opportunities as a means of increasing human welfare. In general, however, coverage of the concept of
green economy is not clearly defined and there is no agreed definition. Hence, countries use their own
specific definitions within the frame work of their specific conditions.

Ref: http://www.surdurulebilirkalkinma.gov.tr/temel  -tanimlar/

Designing sustainable university campuses requires comprehensive and longterm pr ocess management.
In this process, setting the criteria for green/sustainable university campuses is one of the primary
components, requiring infrastructural, managerial and operational thinking, and one of the first guiding
tools is the Sustainable/Green Universities Declaration (See Box 3).

BOX 3: What is the Sustainable/Green Universities Declaration (Tallories Declaration)?

Association of University Leaders for a Sustainable Future . . . . .
The Tallories Declaration is an action plan with the theme of

The Talloires Declaration

10 Point Action Plan Asustainabilityo that was the
o, and vice chancellosof univesites from all eions of he world e despiy concermeas. 111 WHICH 22 uniiversities were invited. It has been one of the major
bt i and e pldons sccumuion snd dnnsion o enic e desesn s illArS in the drive toward sustainable universities. Today, more

ozone layer and emission of ou: es ten the survival of humans an usat . ays . . .
ummfa’fvm-imemuwf'}“fu:u:fﬂemn‘?rmﬂ;{m neow than 500 universities in over 50 countries have signed the
e

o i e s Pl 20 e . S Declaration, which states that higher education institutions will

|ly sound industrial and agri ion, and ecological ion are ¢

oo b i adcaton o g v, oo cchange sy 01 be pioneers in maintaining development, creativity, support and
st initiate and support mobilization of internal and external resources 5o that their institutions SUStaInabl'lty.

e the following actions:
At the end of the Declaration, all the participants agreed to apply the agreed sustainability actions, some
of which are listed below:

1 Using every opportunity to raise public, government, industry, foundation and university
awareness by openly addressing the urgent need to move toward an environmentally sustanable
future;

1 Encouraging all universities to engage in education, research, policy formation and information
exchange regarding the population, environment and development so as to move toward global
sustainability;

1 Establishing programs for the production of expertise in environmental management,
sustainable economic development, population and other related fields to ensure all university
graduates are environmentally literate and have the awareness and understanding to be
ecologically responsible citizens;

1 Creating programs to develop the capabilities of university faculties to teach environmental
literacy to all undergraduate, graduate and professional students;

1 Setting an example of environmental responsibility by establishing institutional ecology policies
and practices of resource conservation, recycling, waste reduction, and environmentally sound
operations;

1 Encouraging the involvement of civil society in the development of solutions to environmental
problems;

1 Establishing partnerships with primary and secondary schools to help develop the capacity for
interdisciplinary teaching related to the population, environment and sustainable development.

Ref: http:/ /ulsf.org/talloires -declaration/
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2.2. Green Campus Design

Despite their active role in finding solutions to environmental problems and raising social awareness,
universities, like many institutions, put pressure on the environment, whether directly or indirectly.
Their special position makes sustainable campus design even more important.

Based

environment -friendly and energy-efficient methods that aim to provide social

on this under st andi

ng, Afsustainabl e

uni versity

and economic

development to the city in which they are located, in addition to the development of university personnel

and students, are becoming widespread around the world.

Sustainable green campuses play an important role in reducing energy consumption and emissions,
improving waste management, working wit h different units on and off campus, and using sustainable
methods in technology production. The green campus approach is depicted in Figure 1.

The implementation of sustainability criteria on university campuses provides economic gains in terms
of water- and energy-efficient designs, where rainwater and wastewater are reused and energy efficiency
is increased; physical gains through green buildings and renewable energyoriented designs, in which air
quality and comfort features are increased within buildi ngs and on and around the campus; and social
gains through healthy society-oriented designs that prevent environmental pollution and mitigate the
negative effects of climate change. In this process, a successful campus development is possible through
the adoption of integrated approaches.
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Figure 1. (a) Clean energy campus approach, (b) Green campuapproach.

BOX 4: What are the Organizational Greenhouse Gas Emission Categories of the GHG

(Greenhouse Gas) Emissions Protocol?

Scope 1i Direct greenhouse gas emissions: Referring to emissions from all fixed and mobile combustion
systems owned or directly controlled by organizations. All owned and leased assets are included within
these sources. The limit of the scope is all emis®n sources that can be controlled.

Scope 271 Indirect energy greenhouse gas emissions: Emissions from purchased energy fall into this
class. This source includes the mains electricity used and the steam and/or hot water purchased for
heating/cooling and processing purposes.

Scope 3i Other indirect greenhouse gas emissions: Excluding greenhouse gas emissions resulting from
the activities of the organization and arising directly from the use of energy, but including emissions
under the control of the or ganization. These emissions may result from the firm's supply chain or sales
and consumer activities, employee travels or sub-contractor activities.

Other aspects that need to be taken into account with calculations:

1 The GHG Protocol requires the calculéaion of scopes 1 and 2. The calculation of emissions under
scope 3 is optional.

1 The GHG protocol includes the following six (6) greenhouse gases covered by the Kyoto
Protocol: Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide (N20), Hydrofluorocarbons
(HFCs), Perfluorocarbons (PFCs) and Sulfur Hexafluoride (SF6).

1 The impact of all greenhouse gases is measured in C@®equivalent. CO, equivalent shows how
many times more heat retention capacity greenhouse gases other than C@have when compared
to the same amount of CG.

The sustainability of wuniversities i s d eakttiviteg theiri
soci al and cul tural fairness and their economic
development on university campuses include the following:

1 Determining social, ethical and environmental responsibilities clearly, and ensuring their integrity in
the context of the vision, mission and management of the institution;

1 The integrity of social, economic and environmental sustainability throughout the education system,
critical thinking and commi tment to interdisciplinary relations;

91 Dedication to sustainability research, and consideration of the components of sustainability in all
studies;

1 Reaching out to wider segments of society by collaborating with other educational institutions,
administrat ive units, non-governmental organizations and industrial organizations;

I Campus planning, design, development and management to achieve the zero carbon/water/waste
target in the context of local characteristics;
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Developing policies and practices that will strengthen quality of life, equality and diversity for the
benefit of society, students and employees;

Ensuring the active participation of students in the efforts to learn about the environment on
campuses, as living laboratories;

Supporting cultural diversity and inclusiveness;

Supporting cooperation between universities on a national and international scale.

The holistic approach mentioned above is depicted in Figure 2.

To achieve sustainable development, strong strategies are needed tesupport the process of change. In
order to develop these strategies, it is necessary to understand the obstacles and guides well, to stick to
the goals, and to develop a vision that will enable universities and society to attain these goals.

Institutional change processes are often characterized by topdown or bottom -up models, although the
best strategies often involve a combination of the two. Looking at this from the perspective of
universities, it is seen that the leadership of the senior management is indispensable, although
employees and student movements also play an important role in the process.

Sustainable development is based on cultural values. In this regard, although the bottom-up approach is
key to the transition to corporate sustainability, it cannot attain the goal alone. Likewise, the top -down
approach will contradict the semi-autonomous nature of universities, and the implementation of
centralized approaches alone will make it difficult to put successful practices into effect.

Successful development is possible when all groups share a common vision and foresight, and work to
achieve success. Workshops, seminars and surveys are ideal for encouraging the involvement of the
university and local communities in the vision -buildi ng process for their city's future.




Social Economic
Dimension Dimension

Management

Environmental
Dimension

Figure 2. A model diagram of a holistic approach to sustainability in universities.

Table 1. Conceptual Dimensions of Sustainable/Green Campug?®

Conceptual Brief Description
Dimension

Social The social dimension of sustainability should be evaluated in two stages, both
internally and externally, addressing both the formal and informal structures within
the university itself, and the relationship of the university with the society outside the
campus.

Internally, the key issue is to ensure that the support of students, academicians,
operators, senior executives and other relevant groups is combined within the
framework of a common vision.

First of all, universities need to assess the adequacyof the resources available for
necessary implementations, the effectiveness of its finances, human resources,
management and links with the outside, whether it is open and transparent for
everyone, and the priority given to education and training. The answers to these
questions will serve as an important checklist for sustainable development.

Economic Universities are the primary employer, investor and consumer in their immediate

environments. Direct or indirect support of local job opportunities, sus tainable
investments and green production strategies will make a significant contribution to

extending sustainability across the entire supply chain. The fact that resources are
decreasing and limited, however, is one of the major economic challenges in the
process.

Investments in the operation of sustainable partnerships and the management of key

resources and materials that can protect capital in the future, such as energy and

293, 0.OktayaandP.ONK| @8 F EOPX wS@ASg 2F {dzaAlGlFIAYylofS 5SaAady
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water, are gaining importance.

Each university has a unique lifecycle, and the local characteristics on which they
depend differ. Hence, universities need to create a framework that is suitable for their
own conditions.

Environmental Universities are micro-universes of environmental problems. The reason for this is
that university communities face all environmental problems, from greenhouse gas
emissions to noise pollution. In this respect, a university depends on the location in
which it is situated for all spatial planning, management, growth and development,
and the fulfillment of the needs of the city.

Factors such as finance, production, procurement and human resources all depend on
these components. For this reason, although the main goal of universities is to provide
education, research and access to soeity, they also have important responsibilities
toward resource consumption, carbon emissions, waste generation and pollution of
the settlement to which they are connected.

The main challenge, however, is to clearly define the negative effects that univesities
have on the environment when carrying out their activities, as well as the activities
that give rise to these effects. In other words, environmental parameters such as
energy, carbon, climate change, water, waste and biodiversity, and managerial
parameters such as campus design and development, offices, laboratories, information
technologies and access are all key areas of intervention.

The UNEP published a toolkit that provides support to universities in the development and

implementation of their own transformation strategies for the development of green, resource -efficient
and low-carbon campuses. Its focus is on the sustainable plannhg, design, development and
management of university campuses. The toolkit further aims to increase the sustainability performance
of universities on the global platform. It identified the following four main categories for short -term and
long-term goals:

1 Energy, carbon and climate change;

1 Water consumption;

1 Land use- campus ecology, planning, design and development;

1 Material flows - procurement, pollution, toxicity, waste disposal and recovery
Ref:

http://wedocs.unep.org/bitstream/handle/20.500.11822/11964/Greening%20University%20Toolkit%2
0V2.0.pdf?sequence=1&isAlowed=y

BOX 6: Wh at i the Al nternational30®ustai nabl e C

The International Sustainable Campus Network (ISCN) is a global forum supporting the exchange of
knowledge, ideas and experiences between universities, partnercampuses and colleges, aiming at putting

30 UNEP, Greening Universities Toolkit V2.0, 2014.
311SCN, Implementation Guidelines to the ISBINLF Sustainable Campus Charter, 2010.
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sustainable campus practices into effect, and aims to ensure continuity in the development of all
components of sustainability through learning and innovation.

In 2010, the ISCN and the Global University Leader Forum (GULF) prepared a Sustainable Campus
Charter, creating a general framework through which universities could set their own priorities and goals
in the process of designing sustainable campuses.

With its integrative feature, the following three basic principles were defined to comprehensively address
sustainability within the framework of the charter:

1 Buildings and their sustainability impacts
1 Campus-wide planning and target setting
1 Integration of research, teaching, facilities and outreach

Organizations that sign the Charter commit to the implementation of these three principles, set their
own concrete and measurable targets under each principle, and report regularly to the ISCN on their
initiatives and performance in campus sustainability.

Ref:
http://bildungskoalition.ch/media/medialibrary/2012/02/ISCNGULF_Charter Guidelines 20101027.
pdf

Today, universities participate in the efforts toward becoming a green/sustainable campus and university
through different approaches and in separate stages. Although there is no standard approach or model in
this regard, there are conceptual models that cover similar parameters and indicators. An exemplary
conceptual model32 is depicted in Figure 3.

325 A. Giinerhan, H. Giinerhan, TurkiyeeA Y { NNRNNNf S o6 A NAS\W RAyEh ABENERaAlG1SA yal23R SG MEX
682, p. 5462.
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Figure 3. An exemplary model for the sustainable/green university design process and parameters

The priority topics and strategies of a case study carried out to create a sustainable/green university (for

Table 2 . Case Study? (GebzeTec hni c al

Gebze Techni
Table 2.
Priority Topics

1) Land Use and
Biodiversity

cal

Priority Targets

biodiversity

University

University,

Ensure the reuse of land and structures; protect the landscape and
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2. Master Planning

Prepare a campuswide master plan
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3. Structure Design

Implement applied and researched sustainable building standards,
provide flexibility in long -term use, ensure the integrity of the
landscape in building design, calculate lifecycle costs

4, Use of Resources

Reduce energy use;increase indoor air quality; ensure stakeholder
participation in planning; reduce water use; design open access spaces
for interaction; energy and water savings; sustainability of all procured
products/materials

5. Research and
Information
Technology (IT )

Reduce energy use in laboratory/IT; reduce chemical consumption;
reduce hazardous waste from research/IT

6. Carbon Targets

Reduce greenhouse gas emissions

7. Responsibilities for
Sustainability on
Campus

Develop sustainability policies that integrate academicians in
operational issues throughout the institution; awareness of external
sustainability principles or initiatives

8. Waste, Recycling and
Local Emissions

Ensure recycling of solid wastes; waste savings; reduce the effects of
emissions on local air pollution

9. Food Reduce noncompliance with environmental regulations; reduce the
environmental impact of the food supply chain; provide fair sources of
commercial food

10. Users Increase the access of disabled people; improve indoor air quality;

ensure the participation of stakeholders in planning

11. Transport

Conduct traffic analyses; improve bicycle/electric -bike and pedestrian
access; reduce the average rounerip distance or energy consumed per
user; provide the integration of urban mobility into planning

12. Local Integration

Carry out programs and projects linked to services, research and
education; increase interdisciplinary courses and/or research topics

13. Social Integration

Produce programs and projects based on cooperation among the
campus users and industry, government and/or non -governmental
organizations; develop programs for student interaction and social
cohesion on the campus; develop participatory and project-based
programs

14. Social Inclusion and
Protection

Increase access to eduation; design open access spaces for interaction;
increase access to services and commerce; ensure the integrity of the
landscape in building design; provide safe and healthy working
conditions

2.3. Green Campus Management and Applications

The main criteria associate with sustainable green (ecological) campus management are depicted in

Figure 4.



Under the heading of Energy and Climate Change are sub-criteria such as renewable energy
applications (solar panels, wind power, etc.), use of energysaving LED lamps, insulation of buildings for
heat and energy saving purposes, presence of a sample green building on the campus.

Under the heading of Waste Management  are recycling of waste, reuse of solid and liquid wastes,
incentives and implementation meth ods.

Under the heading of Water Management  are gray rainwater practices, policies to reduce water use,
etc.

Under the heading of Sustainable Transportation are technologies and policies that reduce carbon
emissions on the campus.

The criterion Sustai nable Education includes such sub-criteria as the responsibilities of university
students and staff towards the environment and nature, the existence of environmental clubs, nature
tours, sustainability of congresses and events, etc.

Finally, planting tr ees and shrubs on the campus under the heading oEnvironment and Landscape
Management is a must for an ecological campus. Planting trees on the campus, presence of endemic
plant and animal species, landscaping applications and environmental arrangements are included within
this scope.

Energy and Climate
Change

Sustainable Waste Management

Education <
Sustainable Ecologica
/ Campus
Environment and
> Sustainable

Landscape Manageme
\ P g Transport

Water Management

Figure 4. Main criteria for sustainable/green campus management 34
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Sample application 1  35: Fudan University (Shanghai, China): Consumption can be monitored and
controlled instantly via the total 253 smart water meters and 11,453 smart electric meters on the
campus.
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Sample application 2 8: Cept University (India): A near zero -energy building on the campus (Floor
area 80 m2, Total closed area 240 n®).

35 UNEP, Greening Universities Toolkit V2.0, 2014.
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Sample application 3  36: Middle East Technical University (Turkey): Protection of the forest and
lake areas on the campus and the reduction of electricity consumption for air conditioning in summer
as a result of this ecosystem (approximately 3,800 hectares of forest area and 500 hectares of lake
area).

Sample application 4: Mabharishi International University (lowa, US): A carbon -neutral and positive energy
building with a closed area of 650 m2 within the campus (annual carbon emissions are balanced and the building
generates approximately 33% more enegy than it consumes).

36 Ref: UNB, Greening Universities Toolkit V2.0, 2014.



Sample application5 3:Bof azi - i Uni versity (proectlelecriy bicytlesiager
used for transportation between the campuses. Electric bicycles can be easily rented via a mobile
application from stations next to the library on the North Campus and the cash machines on the
South Campus, without a deposit.

T s 9 ELEKTRONIK ATIK
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Sample application 6 38: Zonguldak Bilent Ecevit University (Turkey): All kinds of waste are
collected and recycled in different ways within the campus.

37 https://bizero.bike
38 http://cdn2.beun.edu.tr/greenmetrics/4a2c813302482d73083d2034f4484619/greenmestuiciurulebilirlik
raporu-04.11.20D.pdf
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GREEN LIGHTHOUSE

Green Lighthouse (UCPH) is
Denmark’s first public carbon-
neutral building. The Green
Lighthouse is a one-stop shop
where students can get advice
on their studies, exams, etc.

Sample application 7 3°: Uni versity of Copenhagen (Denmar
designed and built by the University, serves the students as Denmark's first carbon-neutral building.

39 https://www.buildup.eu/en/practices/cases/greetighthousedenmarksfirst-public-carbonneutralbuilding
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2.4. Green Campus Certification / Rating Systems

While the academic studies, research and teaching levels of universities have been evaluated by various
research institutions for accreditation and certification purposes for years, the evaluation of studies on
environmental issues is relatively new.

There is no green campus certification system that evaluates the entire integrated physical infrastructure
of university campuses, consisting of educational buildings, laboratories, buildings providing cultural,
social, sports and healthcare services, librarybuildings and even hospital buildings 4°. However, there are
many #fAGreen Bui | dsystans i€ evhidh ibdiildirgs of idifenefit typologies within the
campus are certified individually.

Green building certification is widely used throughout the w orld, especially in Europe. Green buildings,
which are environment-friendly and use ecological materials, generate their own energy, thereby
protecting nature and providing a comfortable life. Today, green building certification systems have been
developed to demonstrate green building practices objectively and concretely. These systems aim to
develop a holistic and environment-friendly building design method by defining the criteria for green
buildings (See Box 7).

The most widely used green certification systems applied in different countries are listed below:
1 LEED (Leadership in Energy and Environmental Design)
1 BREEAM (Building Research Establishment Environmental Assessment Method)

1 GREENSTAR (created by the Australian Green Building Council based on LEED and BREEAM
criteria)

1 GBC (Green Building Challenge)

1 BEES (Building for Environmental and Economic Sustainability)

1 SBtool (Sustainable Building Tool-Canada)

1 ASHRAE BEQ (Building Energy Quotient)

1 CASBEE (Japanese governmentsponsored certificate)
Among the systems listed above, LEED and BREEAM are the most well known, most widely used and
mo st det ai lbeilding degtificatiorn systems for the construction and recognition of Green

Buildings in the world. For the recognition of green buildings under both systems, a list of criteria that
require scoring has been created.

Apart from buildings, campus life also has other complex dynamics such as environmental lighting,
intra -campus transportation and material flows. More importantly, there is a large human population

40The closest integited certification system is the LERIT system of the LEED (Leadership in Energy and

Environmental Design) program run by the U.S. Green Building Council, which considers multiple buildings on the

same campushitps://s3.amazonaws.com/legacy.usgbc.org/usgbc/docs/Archive/ General/Docs10486.pdf
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consisting of students, academics and administrative staff, who are internal stakeholders of education,
research and management services, as required by the mission of universities.

The wuse of fgr ee aystama that nogsidér allrdgnankics togefiher is more common than
evaluation of campuses only bytaking into consideration physical conditions.

In this context, the Sustainability Tracking, Assessment and Rating System/STARS*, University Green
League (UGL)Y2 and Green Metric43 are examples of the most widely known systems.

Among these systems, STARS covers mainly US, Canadian and Mexican universities (see Box 8), whereas
UGL predominantly covers English, Scottish and Irish universities (see Box 9).

Furthermore, the interest i n t he AUI (deg, evhithewtas impleimented in 2010 by the
University of Indonesia (Ul), is growing day by day all over the world, including in Turkish Universities.
For example, 95 universities from 35 countries on four continents (18 from Ameri ca, 35 from Europe, 40
from Asia and two from Australia) participated in the 2010 version of Ul GreenMetric. In 2016, 515
universities from 75 countries, representing all continents, participated. In 2019, the number of
participating universities reached 7 794. These numbers are an indication that Ul GreenMetric is the
most popular ranking system for sustainability in the world.

BOX 8: Rankings of the top 10 universities according to the most recent evaluation (July

2020) in the STARS system

Ref: https://reports.aashe.org/institutions/participants  -and-reports/?sort=rating

BOX 9: Rankings of the top 10 universities according to the most recent evaluation (2019)

in the UGL rating system

41 https://reports.aaste.org/institutions/participantsand-reports/?sort=rating
42 hitps://peopleandplanet.org/universityjeague

43 http://greenmetric.ui.ac.id

44 http://greenmetric.ui.ac.id/participant2019/
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