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Abstract

Energy efficiency (EE) applications in buildings are supported by various
financing mechanisms in many countries around the world. However, financial
support systems in Turkey, especially in EE applications for residential buildings
are quite limited. This research aims to propose a financing system that can be
used for energy efficiency improvements of residential buildings in Turkey. The
methodological framework of the study is based on literature research with the
detailed content analysis. In the first step of the study, implemented or planned
financial support systems within the context of energy efficiency are examined
and successful case studies presented, especially focusing on Europe where the old
building stock is concentrated. In the next step, the current situation in Turkey is
examined within the scope of energy efficiency financing. Deficiencies in existing
financial support systems and needs have been evaluated. In the third part, a
proposal has been made for the financing system which does not include energy
efficiency improvements in existing buildings in Turkey, and a financial model
adaptation has been made for Turkey’s conditions by taking advantage of good
practice examples in Europe. While making this adaptation, singular suggestions
in the available literature were referred and the obstructions in the current
situation were attempted to eliminate with a holistic approach.
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1. Introduction

Nowadays, more than half of the
world’s population lives in cities, and
cities are responsible for approximately
70% of CO, emissions (International
Energy Agency, 2021). Buildings are
responsible for approximately 50-
70% of emissions in cities and 38%
of global emissions (Wei et al., 2021).
In the ‘1.5°C Global Warming’ report
published by the Intergovernmental
Panel on Climate Change (IPCC) in
2018, it is stated that if greenhouse gas
emissions continue in their current
form global warming will exceed
the 1.5°C limits and there is a need
for contingency plans to support
decarbonization in order not to exceed
this limit (IPCC, 2018). In this context,
applications for building energy
performance improvements have high
importance.

Energy efficiency (EE) applications
in buildings are supported by vari-
ous financing mechanisms in many
countries around the world. However,
financial support systems in Turkey,
especially in EE applications for resi-
dential buildings are quite limited.

This research aims to propose a fi-
nancing system that can be used for
energy efficiency improvements of res-
idential buildings in Turkey.

In the first step of the study, imple-
mented or planned financial support
systems within the context of energy
efficiency are examined and successful
case studies presented, especially fo-
cusing on Europe where the old build-
ing stock is concentrated.

In the next step, the current situ-
ation in Turkey is examined within
the scope of energy efficiency financ-
ing. Deficiencies in existing financial
support systems and needs have been
evaluated. In the third part, a proposal
has been made for the financing sys-
tem which does not include energy ef-
ficiency improvements/refurbishments
in existing buildings in Turkey, and a
financial model adaptation has been
made for Turkey’s conditions by taking
advantage of good practice examples in
Europe.

While making this adaptation, sin-
gular suggestions in the available litera-
ture were referred and the obstructions
in the current situation were attempted
to eliminate with a holistic approach.

1.1. Energy efficiency financing in
the world

The financing of energy efficiency
(EE) projects is provided by equity
or outsourcing. In equity financing,
companies carry out EE projects with
their capital without any borrowing
or interest. The most frequently used
financing type is debt financing and
outsourcing of energy efficiency
projects is generally evaluated under
three headings (Taranto et al., 2020).

1.1.1. Energy efficiency funds

Energy efficiency funds are resources
specially created for energy efficiency
project investments and provide long-
term, low-interest capital financing.
Examples of these funds are the
Climate Investment Funds (CIF),
the Global Energy Efficiency and
Renewable Energy Fund (GEEREF),
and the European Energy Efficiency
Fund (EEEF).

In the report titled Energy Efficien-
cy Solution: Financing Mechanisms,
prepared by the SHURA Energy Tran-
sition Center in 2020, insufficient re-
sources have been reserved for the
funds are mentioned. It has been stated
that effective planning of fund struc-
turing and support design is required
to respond to the need on a global
scale and to provide support in the re-
quired term and amounts (Taranto et
al,, 2020).

1.1.2. Financing with ESCO model

Financing the investment is not the
only problem with energy efliciency
projects.  Technical  consultancy
services are also needed to encourage
investment. In this sense, the ESCO
(Energy Service COmpany) model
plays a key role in both identifying
project needs and financing the project.
The companies, which are defined
as “energy efficiency consultancy
companies that are authorized to carry
out energy efficiency services” in the
Energy Efficiency Law No. 5627 of the
law, are currently Energy efficiency
consulting firms (EVD) in Turkey
and have emerged with the ESCO
concept. The most well-known feature
of ESCOs is that they guarantee post-
investment energy savings with an
energy performance contract (EPC).
Energy Performance Contract, as
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Figure 3. Shared savings EPC model.

defined in the law, is a contract based
on the principle of “guaranteeing the
energy savings to be achieved after the
implementation project and paying the
expenditures with the savings that will
occur as a result of the implementation”
(Republic of Turkey Official Gazette,
2007). Accordingly, the institution pays
the amount it paid to the energy bill
before EPC as a service fee to ESCO for
the duration of the contract after the
EE investment is made. At the end of
the contract term, the amount saved
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from the energy bill remains with the
institution (Figure 1).

Energy Performance Contracts
(EPC) made by ESCOs can be of differ-
ent models (Taranto et al., 2020). The
most common models are the guaran-
teed savings EPC and the shared-sav-
ings EPC. In guaranteed savings EPC,
the ESCO is responsible for technical
risk (guarantees the amount of savings)
while the institution assumes the finan-
cial risk (Figure 2). This type of con-
tract is often used in emerging ESCO
markets. In shared-savings EPC, ESCO
assumes both technical and financial
risk (Figure 3). This type of contract
requires strong ESCO structures.

The stages that ESCO takes part in
an EE project can be listed as follows
(Taranto et al., 2020):

o Feasibility study for EE project (De-
termination of baseline energy con-
sumption).

o Transfer of the guaranteed amount
of energy savings to the contract
(EPC).

« Taking responsibility for the proj-
ect, engineering, procurement,
construction, operation, and ener-
gy performance.

o Determining whether the energy
saving is realized at the intended
level with measurement& verifica-
tion.

o Making payment if the perfor-
mance guaranteed following EPC is
achieved as a result of the measure-
ment.

« Implementation of sanctions-pen-
alties and the termination process if
the guaranteed performance is not
achieved.

By the year 2018, the country with
the most ESCOs and the largest EPC
market in Europe is Germany (EYOD-
ER, 2020). In the world countries, Chi-
na is in the first place and the USA is in
the second.

Even ESCOs have technical knowl-
edge for EE project financing, their
inability to provide appropriate financ-
ing conditions hinders EE applications.
Besides, the stakeholders/ institutions
in the energy efficiency sector do not
trust the ESCO structure negatively af-
fects the situation.

In this context, commissioning of
risk-sharing mechanisms that strength-
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Figure 4. Energy efficiency financing mechanisms.

en the financial structure of ESCOs,
the improvement of performance con-
tracts in the sense of legal, the autho-
rization and certification of ESCOs by
competent bodies to increase confi-
dence in ESCOs, and increasing public
financial support systems, concession-
ary lending and EE funds that can be
used by ESCOs are suggested (Taranto
etal., 2020).

1.1.3. Other financing mechanisms
In this chapter, concessional lending,
commercial loans, non-credit
financing mechanisms, and risk-
sharing mechanisms are examined.
Concessionallendingislow-interestand
long-term loans provided by financial
institutions in line with certain targets
and can be provided by International
Financial Institutions (IFI) such as the
World Bank (WB), European Bank
for Reconstruction and Development
(EBRD), German Development Bank
(kfW). Commercial loans, on the
other hand, are individual/corporate
loans provided by banks from their
resources.

Green bonds, venture and venture
capitals are discussed in non-credit
financing mechanisms. Green bonds
are bonds that are issued to support in-
vestments in issues such as sustainabil-
ity and emission reduction. In venture

and venture capital, companies with
a new project are initially financed in
exchange for shares. Once the project
starts generating income, shares are of-
fered to the capital markets or sold to
those who want to become partners in
the company (Taranto et al., 2020).
Risk-sharing mechanisms are an ap-
plication to reduce financial costs and
reduce credit costs. The most widely
used of these mechanisms are public
guarantee funds and insurance policies
specific to EE projects. Public guaran-
tee funds can be given to institutions
that provide loans through interna-
tional financial institutions. Insurance
policies, on the other hand, are gener-
ally used by ESCOs and are activated if
anticipated savings cannot be achieved.
The energy efficiency financing
mechanisms used in the world
— especially in Europe - are
summarized in Figure 4.

1.2. Energy efficiency financing:
Case studies
In this part, case studies well accepted
as successful in energy efficiency
financing in the world are presented.
Especially, application examples within
the scope of energy efficiency funds
and financing with the ESCO model
are given.

The Thailand Energy Efficiency Re-
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volving Fund (EERF), which is con-
sidered a successful application within
the scope of the energy efficiency fund,
was launched in 2003. The main ob-
jective of the EERF was to ensure that
commercial banks in Thailand were
willing to finance their investment in
EE projects. In this context, ESCOs
provided training to banks on how to
evaluate EE projects and the payback
period. The most important factors in
the success of the fund have been the
easy application and reporting process-
es, attractive conditions and interest
rates, active promotional activities for
the fund to be recognized by all banks,
and the communication network es-
tablished between the stakeholders
(banks, private investors and ESCO).
The government has primarily used
EERF to finance tested products and
launched it with almost zero risk as it
has generated resources from petro-
leum taxes (Frankfurt School- UNEP
Collaborating Center for Climate &
Sustainable Energy Finance, 2012).

Another example of a fund, the Span-
ish National Energy Efficiency Fund
(FNEE), was come into force in 2014.
The primary objective of the Fund is
to contribute to the achievement of the
national energy-saving target set by
Article 7 of the Building Energy Per-
formance Directive 2012/27/EU (Spain
Energy Efficiency & Trends Policies |
Spain Profile | ODYSSEE-MURE, n.d.).
In FNEE, EE obligations of energy sup-
ply companies constitute the source
of funding. The fund is managed by
an organization under the Ministry of
Energy (IDAE), and the revenues from
the fund are used in other energy effi-
ciency programs (Taranto et al., 2020).

In France Government Grant, ze-
ro-interest loans, tax refunds, and
third-party financing options are
available. France has established an
energy conversion guarantee fund. In
residential buildings over 2 years old,
30% of the investment amount can be
deducted from income tax in thermally
insulated windows-doors, insulation,
boiler replacement, heat pump, cogen-
eration, and solar water heating system
(Schneller & Hennig, 2018).

The USA, China, and Germany
come to the fore in successful ESCO
applications in the world. Energy Per-
formance Contracts (EPC) are wide-
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ly used in the ESCO model, which is
widely seen in the public sector in the
USA. On the other hand, in China,
which follows USA in the model ini-
tiated by the government, the Global
Environment Facility (GEF), and the
World Bank provided financial sup-
port by the national energy-saving
information dissemination center has
been established. The development
bank, on the other hand, gave partial
risk guarantees to commercial banks.
This support model has been a sub-
stantial step for commercial banks to
adapt to ESCO financing (Republic of
Turkey Ministry of Energy and Natural
Resources, 2017).

Germany, which has been apply-
ing the ESCO model since the 1990s,
has strengthened its ESCO structure,
especially with the awareness-raising
activities of regional energy agencies
that act as independent intermediaries
(Republic of Turkey Ministry of Ener-
gy and Natural Resources, 2017). Apart
from this, in the Digital Energy Sales
Contract project (Thermondo Case)
developed in 2016 to ensure energy
efficiency in residences, a boiler-com-
bi heating, and hot water system is
installed in residential buildings by
subscription-rental method over the
internet. It is stated that 2.5 million
EUR contracts have been made so
far and with these optimization stud-
ies, 5% energy savings per residence
has been achieved (Thermondo — Die
Wirme von morgen, n.d.).

When various application examples
within the scope of energy efficiency
financing in the world are examined,
it is seen that the financial support
systems carried out with government
support from the very beginning of the
process are more effective and the fos-
sil fuel taxes are used as a resource for
the national energy efliciency funds.
Besides, risk guarantee funds provided
by the public have critical importance
in terms of being adopted easier by
financial institutions and other stake-
holders, especially in financing with
the ESCO model.

1.3. Market based policy mechanism
tools in energy efficiency

A market-based policy mechanism is
defined as policies that use the market
to achieve certain environmental

Financial model adaptation for building energy efficiency retrofits in Turkey
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goals. The most well-known of these
policy mechanism tools are Energy
Efficiency Obligation System (EEOS),
energy efficiency competitions, and
energy efficiency networks. As of 2017,
46 countries/states in the world are
implementing the EEOS system, and
three countries are in the transition
process. Six countries use energy
efficiency competitions (Stavins, 2003).
In this study, EEOS and carbon tax
have been examined in detail.

1.3.1. Energy efliciency obligation
scheme (EEOS)

The Energy Efficiency Obligation
System (EEOS) offers an approach
that requires the commissioning of the
entire energy system for cost-effective
energy efficiency targets. In general,
EEOS determines the energy-saving
targets and the obligated parties for
achieving this saving (Sar1 et al., 2020).

Three actors take part in EEOS.
These; responsible body, system man-
ager, and obligated parties. The respon-
sible body is an institution that sets EE
targets and relays information. The
system manager is responsible for the
course of the proceeding. Obligated
parties are the parties responsible for
achieving the EE targets (Cin, 2018).
The relationship between the main ac-
tors is given in Figure 5.

In the EU between 2014 and 2016,
the most savings (33%) within the
scope of the 2012 Energy Performance
Directive was achieved with the energy
efficiency obligation system (EEOS).
Energy and carbon taxes were effective
23%, financial solutions and measures
18% (Figure 6). The contribution of the
standard formation is also quite well
(12%) (EYODER, 2020).

EEOS in France can be examined as
an application that is already in prog-
ress. France has been implementing
EEOS since 2006 and holding obliged
for all energy retail and supply compa-
nies that produce above a certain vol-
ume. Energy efficiency measures are
implemented in residential buildings
(76%), public and commercial build-
ings (14%), and industry (7%). Sav-
ings are generally obtained from con-
densing boilers, roof insulation, and
wall insulation. Obligated parties also
benefit from the energy renewal fund,

Responsible] System

body manager

Figure 5. Primary stakeholders of EEOS.
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Figure 6. Contribution of various financing mechanisms to energy

efficiency in the EU (EC, 2019).

which was put into practice in 2015
and provides loans for EE projects (Sar1
et al., 2020).

There is no EEOS mechanism cur-
rently implemented in Turkey. How-
ever, in the National Action Plan pub-
lished in 2018, the EEOS mechanism
is mentioned under the title of Action
Y11: Obligation Program for Energy
Distribution and Retail Companies,
and it is stated that the obligation pro-
gram will be implemented between
2020-2022 (Republic of Turkey Min-
istry of Energy and Natural Resources,
2018). However, obligation program
has not started by year of 2022.

Within the scope of a master thesis
conducted by Cin in 2018, responsi-
ble body, system manager, and obliged
parties in European countries that are
currently implementing EEOS are ex-
amined (Cin, 2018). In this context,
best practice examples are given, and
a model proposal has been developed
for the EEOS in Turkey, in which the
responsible body is the Ministry of En-
ergy and Natural Resources, the system
manager is the energy agency to be es-
tablished new, and the obligated par-
ties are distribution and supplier com-
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panies in all energy types (Cin, 2018).

It is stated that the efficiency of the
system can be increased with the pun-
ishment and reward approach to be
engaged in cases where the EEOS tar-
gets are exceeded or not been reached.
In addition, in the studies conducted
by the International Energy Agency
(IEA), it is stated that it should be sup-
ported by legislation containing quan-
titative targets such as an annual mea-
surement verification system to the
long-term effectiveness of EEOS (Sar1
et al., 2020).

1.3.2. Carbon tax in practice
Administrative sanctions and penal
policies can also be a financial driving
force in addition to the incentives and
grants applied within the scope of EE
in countries. The idea of benefiting
from taxes in solving environmental
problems dates back to Pigou in the
1920s (Sandmo, 2008). The carbon
tax, which aims to reduce the negative
effects on the environment, started
from the “polluter pays” principle and
was first applied in Finland in 1990 and
was discussed in the Rio Environment
and Development Declaration in 1992.
The Kyoto Protocol, published in 1997,
also has aimed to establish tax systems
such as “excess taxation from those
who produce too much carbon”

Carbon taxes directly affect the costs
of using fossil fuels due to be mar-
ket-based taxes. For this reason, indi-
viduals or institutions are encouraged
to use fewer fossil fuels and turn to al-
ternative energy sources (Hotunluoglu
& Tekeli, 2007).

The carbon tax is currently applied
in various world countries such as
Finland (1990), Netherlands (1990),
Norway (1991), Sweden (1991), Den-
mark (1992), France (2014), Singapore
(2019), Canada (2019). The money
collected from carbon taxes has been
transferred to the climate fund. This
taxation system aims to reduce the
global warming-pollution problems
caused by fossil fuel users.

Studies are showing that the emis-
sion volume has decreased in coun-
tries that apply carbon tax. In a study
conducted by the Swedish Ministry
of Environment, it was estimated that
there would be 15% more CO, emis-
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sions for 1995 and %20-25% more for
2000 in the scenario where there was
no carbon tax (Johansson, 2000). Some
studies have the view that this taxation
system does not have a sufficient effect
on emission reduction. In the study
conducted by Hotunluoglu and Tekeli
(2007), the economic effects of the car-
bon tax in 18 European countries were
examined and it was determined that
it did not have a significant effect on
emission reduction. It has been stated
that the most important reason for this
is the exemptions granted to those who
use more fossil fuels (Hotunluoglu &
Tekeli, 2007).

Therefore, it is concluded that the le-
gal framework must be well-drawn and
exemptions in energy-intensive sectors
must be kept to a minimum for the car-
bon tax to have a significant impact on
emission reduction.

The European Union is planning to
be gradually engaged the Carbon Bor-
der Adjustment Mechanism (CBAM)
application, which was launched on
14 July 2021 as part of the European
Green Deal, as of 01/01/2023. In prac-
tice, it has been stated that an addition-
al taxation system will be applied to
five products (cement, iron-steel, alu-
minum, fertilizer, and electricity) with
a high risk of carbon leakage during
the import process into the EU. In the
regulation, it is stated that the CBAM
declaration containing the embodied
emission values and country of origin
carbon costs of the relevant products
will be sought (European Commission
& Directorate-General for Taxation
and Customs Union, 2021). Turkey,
which has foreign business with the
EU, has aimed to create a roadmap
for this arrangement with the Green
Agreement Action Plan published in
2021 (The Republic of Turkey Ministry
of Commerce, 2021).

2. Energy efficiency financing in

Turkey
In this section, the existing financial
support systems in Turkey are

examined, and the authorities and
responsibilities of the stakeholders
involved in this context are explained.
An evaluation has been made on the
limitations and deficiencies in the
process of the current system.

Financial model adaptation for building energy efficiency retrofits in Turkey
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Ministry of Energy and Natural
Resources (MENR) has the primary
authority and responsibility for ener-
gy efficiency in Turkey. There are two
types of support that MENR current-
ly carries out. These are Productivity
Enhancement Project (PEP) supports
and Voluntary Agreements. Industrial
enterprises with an annual total ener-
gy consumption of 500 the ton of oil
equivalent (TOE) and above and pro-
ducing all kinds of goods can apply for
the PEP support (MENR, 2008). Vol-
untary agreements, on the other hand,
support institutions and individuals
who, as an industrial enterprise with
an average annual energy consumption
of 500 TOE for the last three years, un-
dertake to reduce their energy intensi-
ty by at least 10% within three years to
make a voluntary agreement with the
Ministry. In the Implementation Pro-
cedures and Principles on Energy Effi-
ciency Supports published by MENR in
2020, a support payment of 30% (not
exceeding one million Turkish Liras)
of the energy expenditure of the year
of the agreement is made to the enter-
prise that reaches the targeted energy
intensity at the end of the agreement
period (EVCED, 2020). As defined in
the law, the supports are mostly aimed
at industrial enterprises, and EVD
companies are assigned to carry out
energy efficiency services in the fea-
sibility and consultancy processes of
these projects.

International Financial Institutions
(IFI) provide funds for energy efhi-
ciency projects in Turkey as well as in
other countries around the world. The
concessional lending given by IFI is
transferred to local financial institu-
tions through the Development Bank
of Turkey. The course of proceeding is
shown in Figure 7.

Within the scope of energy effi-
ciency financing, there is the Turkish
Housing Energy Efficiency Financing
Facility (TuREEFF) for projects funded
by IFI through the Development Bank.
The program, developed by the Euro-
pean Bank for Reconstruction and De-
velopment (EBRD) and supported by
the Clean Technology Fund (CTF) and
the European Union (EU), has provid-
ed financing for energy efficiency in
residences.

|[World Bank (WB) |

KfW Development Bank >

Agence Frangaise de

_|Local financial
"|institution- Bank 1

Développement (AFD) Development
Investment Bank

of Turkey

European Bank for

Local financial

"linstitution- Bank 2

Credit

Reconstruction and
Development (EBRD)

Japan Bank for
International
Cooperation (JBIC)

Figure 7. Loan/credit transfer process.

Turkey Sustainable Energy Financ-
ing Program (TurSEFF), also provided
by the same fund, was established to
meet EE investments in the public and
private sectors. In the general process
of TURSEFE while the EU and CTF
constitute the main source of capital,
the loans offered through the World
Bank were made available through lo-
cal banks. Small and medium-sized en-
terprises (SMEs) and residences in the
industrial and commercial sectors con-
stitute the target market of the project
(Climate Investment Fund & Carbon
Trust, 2018).

There are seen bank loans for energy
efficiency in residential buildings when
the fields of activity of local financial
institutions serving in the sector are
analyzed. While mortgage loans are a
suitable financing option in the pur-
chasing process of energy-efficient
buildings, existing buildings’ insula-
tion, replacement of window systems
are not suitable for energy efliciency
investments. Mostly, 5-year maturity
restrictions and financing approxi-
mately 50% more costly than mortgage
loans do not make it possible to repay
the loan with savings on investment
(Yakut, 2020).

Currently, these loans are loaded on
the end-user or property owner and
are not supported by any government
incentives or grants. Therefore, it can
be said that the state-led financial sup-
port for energy efficiency investments
in existing buildings is quite limited.
However, according to article 4.1.e of
the Economic Reforms Action Plan
published in March 2021, it is aimed to
include buildings, agriculture, and ser-
vice sector in the PEP supports with the
amendment to be made in the Energy
Efficiency Law (The Republic of Minis-
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Figure 8. Energy efficiency stakeholders: Current situation in Turkey.

try of Treasury and Finance, 2021).
Recently, energy efficiency studies

for public buildings have accelerated.
With the Presidential Circular on En-
ergy Saving in Public Buildings pub-
lished in 2019, a target of minimum
15% energy savings has been set with
the improvements to be made in pub-
lic buildings until 2023 (Republic of
Official Gazette, 2019). Within the
scope of the decision on the Procedures
and Principles Regarding Energy Per-
formance Contracts in the Public pub-
lished in 2020, it is stated that EPCs can
be used for energy efficiency invest-
ments in public buildings (Republic
of Turkey Official Gazette, 2020). It is
foreseen that the use of these contracts
will become widespread for the next
few years.

The network of relations between
the stakeholders involved in energy
efficiency financing in Turkey (current
situation) is shown in Figure 8.

As is seen from the figure, many
stakeholders have duties and responsi-
bilities within the scope of EE in Tur-
key. The current situation is summa-
rized below:

o The government provides support
mostly to industrial enterpris-
es with concessional lending and
grants from international financial
institutions (PEP and Voluntary
Agreements).

EVDs have been providing feasibil-
ity and project consultancy. They
currently have not assumed the
technical performance risk of the
projects as ESCO structures.

EPC applications in the public sec-
tor, which came into effect as of
2020 with the 15% savings target
required until 2023 with the Presi-
dential circular published in 2019
accelerated the improvements in EE
in this context.

EE support for residential, commer-
cial and service buildings is quite
limited.

Energy distribution and supply
companies that directly affect the
energy sector do not have any obli-
gation in the process.

Local governments, which act as a
bridge between the end-user (indi-
vidual/institution) and the ministry,
have limited powers and activities
within the scope of EE.
Awareness-raising  activities  of
MENR within the scope of EE are
limited or insufficient.

As 0f 2007, no action is taken for the
verification/audit of the Energy Per-
formance Certificate (EPC’), which
is mandatory for new buildings
and existing buildings as of 2020,
by MENR. Measurement& valida-
tion and monitoring procedures are
lacking. (For example, a building
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registered as Class C does not have

a control mechanism for how much

energy it consumes).

Considering that energy perfor-
mance improvements in buildings are
discussed all over the world, and the
concept of almost zero energy (even
the concept of positive energy) is put
into practice, different instruments
and incentive mechanisms should be
established to implement a major ren-
ovation wave like in the EU. In par-
ticular, the improvement processes
and operation of residential buildings
which constitute approximately 84% of
the building stock in Turkey, should be
clearly defined and supported by the
government.

In this context, ESCO structures
have a substantial role in energy effi-
ciency investments in the world, espe-
cially in small-scale projects is known.
ESCOs are firms made up of technical
and financial experts that provide ser-
vices for the financing of Energy Per-
formance Contracts (EPC) and energy
efficiency projects (Keskin, 2009). The
feature that distinguishes ESCO from
EVD is that their contracts are per-
formance-based (EYODER, 2020). In
previous studies, it was emphasized
that the ESCO concept should be inte-
grated into the existing financing sys-
tem in Turkey (MENR, 2017; Taranto
etal., 2020). In the ESCO Development
Roadmap report published in 2017, it
was stated that existing EVDs do not
have sufficient equipment and experi-
enced specialist personnel to provide
ESCO-type services, and they are lim-
ited in terms of implementation and
financial basis (MENR, 2017). In this
context, the short, medium, and long-
term actions determined to make the
necessary transformation are summa-
rized below (EYODER, 2020):

Short-term actions (1-2 years)
 Entry of the ESCO definition into

the Energy Efficiency Law as “com-

panies applying energy perfor-
mance-based contracts”
« EVD companies to have initial ES-

COs for capacity-building activities.
o Training of ESCOs continuously

and specialization under the leader-

ship of MENR.

 Creating simple contract types that
contain basic information about the
transaction to be made instead of

the long and complex contracts cur-
rently applied.

o Standardization and implementa-
tion of measurement& verification
procedures. (The International Per-
formance Measurement and Verifi-
cation Protocol should be adopted).

» Guaranteeing the pilot projects to
be realized with the ESCO model
with grants and guarantees to be
given by the government. Adopting
an approach that focuses on knowl-
edge sharing.

+ Small-scale ESCO projects: Sup-
porting EE projects that focus on a
simple, straightforward, single tech-
nology with short payback periods
in the first place, for ESCOs to in-
crease their business portfolio and
gain experience in implementation.

« Capacity building and training pro-
grams for lenders: The problem is
that lenders are not familiar with
EE projects and are not competent
to understand ESCO agreements.
For this purpose, it is recommend-
ed that banks carry out training and
awareness-raising activities for their
employees and gain technical exper-
tise on EE.

« Grant programs, tax rebates/rebates,
subsidies (VAT reduction/exemp-
tion), tax measures (users with low
energy consumption demand tax
relief, those with high energy / CO,
consumption pay more tax), low
interest, and interest-free loans are
suggested.

+ To popularize EPC applications in
the public sector, ESCO-public can
jointly carry out promotional proj-
ects.

Medium-term actions (3-5 years)

o Identification of Market Develop-
ers: The Energy Efficiency Agency
to be established within the MENR
can act as a market developer. It can
provide information sharing and
support on technical and financial
issues.

« Existing EVD firms can act as mar-
ket facilitators and support ESCOs.

« Establishing an independent dedi-
cated mechanism for use in dispute
resolution, which is already sepa-
rated from long and complex court
processes, and consultation with
relevant experts.

« Establishing a control mechanism
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that will increase confidence in ES-

COs in the EE market. MENR can

determine the criteria and interna-

tional certification standards can be
used in this context.

o Utilizing EE networks in the indus-
try, voluntary industry groups can
be formed that will persuade them
to make EPC investments. Sharing
of knowledge and experience.
Long-term actions (5+ years)

o Tradable white certificates may be
introduced to the market in order
not to limit the existing incentives
for ESCOs in long-term applica-
tions. The white certificate is given
to organizations where energy sav-
ings are verified.

« The complexity of residential build-
ings/impact on long-term perfor-
mance and ownership issues (mul-
tiple households) are barriers for
ESCOs. A new regulation that con-
tains EE measures with binding/
mandatory provisions for landlords
and tenants is recommended for
this building typology.

o Establishment of ESCO database:
Establishment of a national data-
base for processing implemented
ESCO projects.

The ESCO transformation men-
tioned in the report can only be pos-
sible with a determined and transpar-
ent senior management approach. For
this reason, it is concluded that gov-
ernment-supported financing mech-
anisms should be engaged as soon as
possible and the stakeholders in the
process should act with a holistic ap-
proach with binding legislation.

3. Financial model adaptation for
building energy efficiency retrofits in
Turkey

In this part of the research, a financial
model adaptation has been made to be
used in energy efficiency improvements
of residential buildings in Turkey. In
this model, it is suggested that singular
applications proposed in the energy
efficiency financing of buildings in
previous literature studies should be
handled with a holistic approach.

The financial instruments proposed
to be integrated to be used in energy
efficiency improvements of existing
residential buildings are listed below:

o Establishment of the Turkish Ener-
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gy Agency (TEA).

« Financing with the ESCO model.

o Energy Efficiency Obligation Sys-
tem (EEOS) implementation.

« Establishment of the National Ener-
gy Efficiency Fund

 Carbon tax practice.

o Establishment of a guarantee fund.

o Tax exemptions for special applica-
tions.

3.1. Establishment of the Turkish
Energy Agency (TEA)

The advantages of establishing a
national energy agency within the
MENR have also been reported
in previous studies (MENR, 2017;
Taranto et al., 2020 and EYODER,
2020). The institution, which will
become operational after the necessary
legislative arrangements are made,
can be the system manager that will
contribute to the development of the
ESCO market. The TEA should act as
a controller to take an active role in
the annual reporting, measurement&
verification, and monitoring
procedures.

3.1.1. Financing with ESCO model

It is recommended that ESCOs, which
play a key role in energy efficiency
investments in the world, should
be included in the system with the
necessary legislative arrangements.
The success of ESCO in small and
medium-sized projects has also
been seen in previous applications.
Although issues such as the complexity
of the ownership status of multi-story
residential buildings and the long-term
impact of the improvements to be made
show that residential buildings are not
very suitable for initial applications
(MENR, 2017), it is predicted that
this problem can be overcome with
pilot projects to be supported by the
government.

3.1.2. Energy efficiency obligation
scheme (EEOS)

Following the targets set in the action
plan, the savings targets can be
achieved by increasing the obligation of
energy distribution/supply companies
in Turkey with the EEOS mechanism.
Supporting the EEOS to be created
with  reward-penalty mechanisms
and  measurement&  verification
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requirements and transferring the
penal sanction practices to the national
energy efficiency fund to be allocated
to be used in EE projects can accelerate
energy efficiency projects. In this
system, the responsible body is MENR,
the system manager is TEA, and the
obliged parties are energy generation,
sales, supply, and retail companies.

3.1.3. National energy

efficiency fund

The existence of a similar fund was
discussed in the National Energy
Efficiency Action Plan (UEVEP)
report. However, there is no
implemented system as of yet. Within
the scope of the study, it is planned
to transfer the fines to be applied as a
result of the commissioning of the EE
fund and various sanctions (such as
failure to meet obligations, excessive
CO, consumption) to this fund.

3.1.4. Carbon tax practice

Previous studies have shown that, in
addition to the incentives and grants
applied, administrative sanction and
penalty policy applications can also be
a financial driving force. It would be
more meaningful to implement this tax
system in the energy-intensive industry
sector in the first place in Turkey
and to gradually include the building
and other sectors in this application.
Carbon taxes are considered a source
for the national energy efficiency fund.

3.1.5. Guarantee fund

Guaranteeing  energy  efficiency
investments before the government is
an important step towards reducing
investment risks and building public
confidence for a system that is still new.
The guarantee fund may engage during
the initial capital formation of ESCOs
or in case the promised energy savings
cannot be achieved (In this context,
special insurance policies for EE can
also be created).

3.1.6. Tax exemptions

The property owners may be exempted
from some/all of VAT and/or income
tax for applications such as thermal
insulation, boiler replacement,
insulated window-glass systems in the
building EE retrofits. There are similar
applications in the world. In this

context, the government can manage

and monitor EE retrofits through the

necessary legislative arrangements
and local governments. To increase
the contribution and responsibility of

local governments in the EE retrofits, a

process proposal has been introduced

by authors. According to this;

« The owners are informed about the
EE retrofits through the local ad-
ministration and the Ministry of
Urbanization.

o Owners/end-users apply for build-
ing EE retrofit.

o According to the region applied, an
ESCO firm is assigned through the
database.

o ESCO conducts feasibility studies
for the existing building. (EE sav-
ings feasibility study)

o Feasibility study and other required
technical projects are submitted to
the municipality.

o Building EE retrofit approval takes
place (Fees and tax exemptions are
provided for the property owners
and end-users).

o EE retrofit permit is obtained by the
municipality.

o The share obtained from the savings
is paid to ESCO. (A similar progress
payment system applied to building
audit companies can be adapted).

« A savings verification report is sub-
mitted to the municipality on an
annual basis. Measurement& veri-
fication procedure is applied by an
independent organization.

« Data of the renovated building is
processed on a database by the mu-
nicipality (before/after energy con-
sumption data, implemented tech-
nologies)

« Energy consumption data before
and after renovations should be
shared as open access.

Selecting a pilot area for building
energy efficiency renovations and re-
alizing EE projects with the govern-
ment-local government-ESCO part-
nership will accelerate publicity and
awareness activities. A fee exemption
before the EE retrofit and an income/
VAT tax exemption after the modifica-
tion should be provided to the proper-
ty owners and end-users.

For financial model adaptation to
become reality, the following stake-
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Figure 9. Relation between stakeholders in financial model adaptation.

holders should take an active role in
the process:
1. International Financial Institutions
(IFT)
2. Government
3. Ministry of Energy and Natural Re-
sources (MENR)
. Turkish Energy Agency (TEA) -
newly established
. Regional energy agencies
. Financial institutions (Bank)
. Energy Distribution Companies
. EVD-ESCO
9. Investor
10. Supplier companies
11. Local governments (municipalities,
non-governmental organizations)
12. End-user (owner, tenant)

The proposed relationship network
between stakeholders is shown in Fig-
ure 9.

When the proposed financial model
is analyzed through the input-output
relationship, the contributions of the
stakeholders that involved in the pro-
cess to the system are shown in Figure
10.

Necessary actions and maturities for
the foreseen financial model to be ap-
plicable are given in Table 1.

(o2 o) WO |

4. Conclusion

Energy and resource efficiency
applications in cities and buildings are
of critical importance in this period
when worldwide has been dramatically
faced the consequences of global
warming. These applications impose
an additional financial burden on the
investment, especially if the building
is not in the early design phase.
It is known that energy efficiency
practices in the world are supported
by various financing mechanisms. The
financial support systems currently
implemented in Turkey are mostly
for industrial enterprises and do not
provide an adequate solution for EE
applications of residential buildings.

In this research, a financial model
adaptation has been made to be used
in energy efficiency improvements
of residential buildings in Turkey. In
this model, it has been suggested that
the singular applications proposed
in previous literature research within
the scope of EE financing of buildings
should be handled with a holistic ap-
proach. Applications/systems that will
work together are the Turkish Energy
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Table 1. Actions and maturities required for financial model

adaptation.

Action Name

Responsible Body

First stage (1-3 years)

Establishment of the Turkish Energy Agency (TEA).

Establishment of National Energy Efficiency Fund.

] Loan (tolocal financial
institutions)

Bank of Turkey. partial risk of ESCO)

.| National Energy Efficiency
Fund

L
[Penalty s
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Information >
Republic of Turkey
Mini e

Responsibility [

Authority
(Turkey Enery Agency)

rgy and
s (MENR)

AUTHORISATION - AUDITING

E ishment of public guarantee fund.

Enforcement of carbon tax (primarily on energy-intensive
sectors)

EEOS.
distribution/supply companies in all energy types into the

Implementation  of Inclusion of energy
system.

Determination of pilot regions where energy companies
responsible for implementing the EE target will implement

EE projects.

Government (should make necessary
legislative arrangements).
Government, MENR

Government, Development Bank
Government (should make necessary
legislative arrangements).

Government (should make necessary
legislative arrangements).

MENR, TEA

Ministry of Urbanization, TEA

Second Stage (3-5 years)
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Figure 10. Input-output relationship in the
proposed financial model adaptation.

Agency (TEA), ESCO, EEOS, the na-
tional energy efficiency fund, carbon
tax practice, guarantee fund, and tax
exemptions.

Although each part of the proposed
financial model adaptation has been
examined and evaluated in individu-
al studies, there is no comprehensive
study that deals with the system with
a holistic approach. While creating a
holistic approach within the scope of
the study, it is planned to create a set
up in the light of the suggestions in the
individual applications in question. An
evaluation will be made in the later
stages of the study on the reliability of
the research. In order to provide a ho-
listic approach, it is necessary to imple-
ment some verification systems, such
as the regulation of the relevant proto-
cols and standards by the government
to measure the efficiency of the system,
and the periodic gathering of all active
stakeholders in the model to evaluate
the positive and negative aspects of the
system.

It is thought that if the actions with-
in this scope are implemented within
the suggested terms, it will make a dif-
ference in the energy efficiency practic-
es of residential buildings.

Enforcement of carbon tax (building sector).

Creation of building inventory-database

Inventory of existing residential building stock in Turkey
(TABULA project example).

Primary measures for ESCOs

Making necessary legislative arangements in order to
support financial of ESCOs.

Organizing the necessary training in the process of
converting EVDs to ESCO (training of the nondiscretionary
employees within ESCO).

Measurement& Verification Procedures

Financial incentive arrangements for independent auditors
to access the necessary technological infrastructure for
measurement& verification procedures.

Inclusion of measurement and verification procedures into
all EE projects (Mandatory).

Translation and implementation of IPMVP (International
Measurement and Verification Protocol) published by EVO

(Efficiency Valuation Organization).

Government (should make necessary
legislative arrangements).

TEA, Ministry of Urbanization, local
governments.

Government

MENR

MENR, TEA

TEA, MENR

TEA, MENR

Third Stage (5-10 years)

Integrating residential buildings into the ENVER portal
(transferring the measurement, verified/reported buildings
to the database)

Making the ENVER portal open access that is currently

only open to Ministry personnel.
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