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The article reveals the importance of energy planning for local authorities in the path of achieving the goals of sustainable development. The quintessence of energy
planning in territorial communities of Ukraine and Europe has been outlined from the perspective of analyzing the infrastructure sectors of the municipal economy.
The article is based on observing certain international methodologies related to local energy and climate planning. The evolution of Covenant of Mayors initiative is
briefly described with a focus on its intensive expanding in terms of energy and climate issues. The experience in the development of municipal sustainable energy
and climate action plans in European countries and Ukraine is studied. A survey of empirical data on the consumption of fuel and energy resources and greenhouse
gas emissions in territorial communities of Ukraine and European countries is conducted. The European methodological guidelines on the subject under study are
highlighted based on the key policy documents. A few practical examples of Ukrainian and European cities are presented in order to illustrate possible actions cor-
responding to the defined problem. A systematic framework is proposed to describe the various and complex aspects of energy planning in cities with regard to
rational implementation of energy efficient measures. The innovative mechanisms, main barriers and opportunities for the effective implementation of energy ef-
ficient projects in territorial communities of Ukraine and European countries are revealed. It is substantiated that under the current conditions of globalization, using
project-oriented paradigm, municipal energy planning instruments become key motivational factors for development sustainable energy policy.
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lop6aHe B. b. MyHiyunaneHe eHepaemuyHe NAGHY8AHHA
8 ymoeax 2nobanizayii: imnepamueu ma yini

Po3Kpumo 8ax1usicmMb eHepeemuYHO20 NAAHYBAHHSA 0118 0p2aHie Micyeo2o
camospadysaHHA Ha wnaxy docAazHeHHA yineli cmanoeo po3sumky. OKpec-
/IEHO CYMHICMb eHep2emMuYH020 NAAHY8AHHA 8 MEPUMOpIanbHUX 2pOMAdax
YkpaiHu ma €sponu 3 no3uyii aHani3y8aHHS iHGPACMPYKMYPHUX CeKmopie
MicbK020 20cnodapcmea. Cmamms 6a3yemocs Ha 00CAIOHEHH 8i0M0BIOHUX
Mi¥HAPOOHUX Memo00s102ill, N08’A3AHUX i3 eHepeemUYHUM i KAIMaMUYHUM
MNGHY8aHHAM Ha Micyegomy pieHi. HagedeHo onuc npoyecy mpaHchopma-
uii esponeliceKoi iHiyiamusu «Y200a mepig» 3 GKUEHMOM Ha i iHmeHCusHy
2106013040 W00 eHepeemuYHUX i KAIMaMUYHUX nuMae. JocaioxeHo
00c8i0 hopmyBaHHA MyHiyuUManbLHUX naaHie 0ili 3i cmanoeo eHepeemu4Ho20
PO38UMKY Ma Kaimamy 8 esponelicbKux KpaiHax ma e YkpaiHi. HagedeHo
027180 eMMIPUYHUX OGHUX CMIOMCUBAHHA MAMUBHO-EHEP2EMUYHUX Pecypcis
i 8UKUQig By2neKuCn020 2a3y 8 mepumopianbHUx 2pomadax YkpaiHu ma
KpaiH €sponelicokoeo Coro3y. €asponelicoki MemodonoaiyHi Oupekmuesu
3 00C/1I0HCY8AHOI MeMAMUKU 8UCBIM/AEHO HA OCHOBI KAKYO08UX MOMIMUYHO-
po3nopadyux dokymeHmie. KinbKa NpakmMuyHUx npuknadie i3 yKpaiHCLKUx
i esponelicekux micm HaeedeHi 0a5 inrocmpauii Mmoxcausux 0ili 8i0nosioHo
00 8U3HaYeHoi Mpobaemamuku. 3anponoHOB8aHO cucCMeMHi Memoooao2idHi
peKomeHOayli wodo onucy KOMNAEKCHUX acnekmie eHepeemuyHo20 NAGHy-
8aHHA y micmax, bepy4u 00 ysaeu payioHanbHe 8NPOBAOHEHHA eHepaoe-
thekmugHux 3axodig. BusgneHo iHHOBAYiliHi MeXaHi3Mu, 0CHOBHI NepewKo-
O0U Ma MOMAUBOCMI PAUYiOHANbHO20 BMNPOBAOMEHHA eHep2oedekMUBHUX
npoekmig 6 Ykpaiki ma kpaiHax €sponu. O6rpyHMOBAHO, WO 8 CY4acHUX
ymosax 2n06ani3ayii, BUKOPUCMOBYHOYU MPOEKMHO-0PiEHMOBAHY napadue-
My, iIHCMPYMEHMU MyHIYUNANbHO20 eHeP2eMUYHO20 NAAHYBAHHA CMAMb
KAt0408UMU MOmusayiliHumu hakmopamu 044 pO38UMKy noAiMuKU cmasno-
20 eHepaemuyHo20 po38UMKY.

Knroyosi cnosa: eHepeemuyHe naaHysaxHs, naaH il 3i cmanozo eHepae-
MUYHO20 PO3BUMKY Ma Knimamy, 2106ani3ayis, 0peaHu Micyesoeo camo-
8pA0Y8AHHS, €HEP2OCTIOHUBAHHS, EHEP20edheKMUBHICMb, BUKUOU MAPHUKO-
8uxX 2a3is, cmanuli po38UMOK.

Y/IK 338.2:620.9

lopbaHs B. b. MyHuyunansHoe 3Hepaemuveckoe nAaHUPo8aHue
8 ycnoeuAx 2n0banusayuu: umMnepamussl U yeau

Packpeima 8axcHoCMb 3Hepeemuyeckozo nAaHUPOBaHUs 075 Op2aHO8
MEeCmH020 camoynpasneHus Ha nymu docmuxceHus yenel ycmolivugo-
20 pazgumus. OnpedeneHa CyuHoOCMb 3Hep2eMu4ecKo20 NAAHUPOBAHUSA
8 meppumopuanbHeix 06WUHAX YKkpauHsl u Egponsl ¢ no3uyuu aHaausa
UHGPacmpyKmypHbIX CeKmopos 20po0cKo20 xo3Aticmea. Cmames 6a3u-
pyemca Ha uccaedo8aHuU cOoM8emcmayUUX MexOyHapPOOHbIX Memo-
007102utl, C8A3AHHBIX C IHEP2EMUYECKUM U KAUMAMUYECKUM MAAHUPOBA-
Huem Ha MecmHom yposHe. [pusedeHo onucaHue Mpoyecca MpaHchop-
mayuu esponelickoli uHUYUamugbl «CoaauwieHue M3pos» ¢ aKYeHMom Ha
ee UHMeHCUBHYIO 21060AU3AYUI0 110 SHEP2EMUYECKUM U KAUMAMUYECKUM
8onpocam. MccnedosaH onbim GopMUpoBaHUS MyHUYUMA/bHbIX NAGHOB
delicmeuli no ycmol4ugomy 3Hep2emu4yeckomy passumuro u Kaumamy
8 eaponelickux cmpaHax u 8 YkpauHe. [pusedeH 0630p aMnupuyecKux
OaHHbIX MompebaeHuUs MOonAUBHO-3Hep2eMUYECKUX Pecypcos U 8biopo-
08 y21eKuC020 2030 8 MePPUMOPUAsIbHbIX 0OWUHAX YKPAUHbI U CMPaH
Esponelickoeo Coto3a. Esponelickue memodonoauyeckue OUpekmussi Mo
uccnedyemoli memamuKe 0CBEWEHbI HO OCHOBE K/KOYEBbIX MOAUMUKO-
pacnopadumensHeix 00KyMeHMOo8. HeckosnbKo Mpakmuyeckux npumepos
U3 YKpauHcKux u egponelickux 20p0008 npedcmaeneHsi 07 uanCmMpa-
yuu 803moxcHbIx delicmeuli 8 coomeemcmauu ¢ onpedeneHHoli npobie-
mamukodi. [pedsoxeHsl cCucmemHsle Memodoao2u4eckue pekomeHOayuu
110 ONUCAHUI0 KOMMAEKCHbIX ACMEKMO8 3HeP2emuYecKo20 NAaHUPOBaHUSA
8 20p0odax, y4umbl8as PayUOHANbHOE BHedpeHue 3Hep2o3dpekmus-
Hbix mMeponpusmuli. Bbisig/neHbl UHHOBAUUOHHbIE MEXAHU3MbI, OCHOBHbIE
Npenamcmeus U B03MOMHOCMU PAUUOHA/bHO20 6HEOpeHUs 3Hepzo-
ahekmueHbIX MPoekmos 8 YkpauHe u cmpaHax Esponsl. 060cHO8aHO,
Ymo 8 COBPEMEHHbIX YCA0BUAX 2106aAU3AYUL, UCMOMb3YA MPOEKMHO-
OpUEHMUPOBAHHYIO NAPAdU2My, UHCMPYMEHMbI MyHUYUNAALHO20 3HEP-
2emuYecKo20 NAAHUPOBAHUS CMAHOBAMCA K/KOYEBbIMU MOMUBAYUOHHbI-
MU hakmopamu 045 pazeumMus NOAUMUKU ycmoliyugo2o sHep2emuyecko-
20 pa3sUMUS.
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lop6aHb BacunuHa bo2daHigHa — KaHOUAAM eKOHOMIYHUX HaYK

Kniouessie cnoea: sHepeemuyeckoe naaHuposaxue, naaH deticmeuii no
ycmoliyugomy aHepeemuyeckomMy pazeumuro u Kaumamy, 2a106aau3ayus,
0p2aHbl MECMHO020 CAMOYMPABAEHUS, 3Hep2onompebaeHue, 3Hep2o3p-
(hekmugHOCMb, 8bI6POCHI MAPHUKOBbIX 20308, yCMOYUB0e passumue.
Puc.: 8. Tabn.: 3. buba.: 10.

lopbaHe BacunuHa 5020aH0BHA — KAHOUOAM IKOHOMUYECKUX HAYK,

Problem statement. The rapid growth of the modern
world requires a well-balanced critical energy infrastructure.
Nowadays challenges lie in searching innovative directions
how to interlink the supply of and demand for energy services
with their effect on the ecological environment aiming to real-
ize sustainable development goals.

Presently the most important global issue is the role of
energy in climate change process. Taking into consideration that
almost all of world’s countries depend on fossil fuels, reduction
of CO, emissions has very direct economic and environmen-
tal impacts. For example, the Kyoto Protocol sets binding tar-
gets for developed countries to limit or reduce greenhouse gas
emissions and costs of their mitigation. Hence, it is important
to rethink how and why fuel and energy resources are used, as
well as to identify and develop new sustainable energy options.
By taking such steps towards the development of clean and ef-
ficient integrated energy infrastructure, it is possible instanta-
neously reduce emissions related to climate change.

Cities are responsible for approximately two-thirds of
the global primary energy consumption, and consequently are
expected to play fundamental role in reaching the European
climate change targets. One of efficacious and useful methods
to encourage more sustainable way of energy usage is energy
planning. Innovative energy planning methods are in particular
needed to benefit from energy efficient measures in anticipa-
tion of globalization impact and climate change. Thus, the en-
ergy action plan is considered to be a helpful instrument which
gives an opportunity to engage different groups of stakeholders
and more effectively address the full range of energy issues.

Analysis of recent research and publications. Until
2008 municipal energy planning was not commonly practiced.
Local authorities were mostly unfamiliar with development of
energy concepts and municipal energy action plans and usually
elaborated municipal programs of urban and social develop-
ment, where they tried to address several specific energy issues.
Within profile diversification of international organizations
working in the field of energy efficiency (in particular USAID,
NEECO, EBRD, GTZ, UNDP etc.), the necessity of appropri-
ate energy planning at national, regional and local levels was
actualized.

Previous studies on municipal energy planning in Ukrai-
nian cities [1, p. 56-58; 2, p. 596—602] have shown its high
importance for effective functioning of the municipal energy
management system. Still it has been observed that many
Ukrainian municipalities in recent years are not eager to up-
date their existing energy plans and programs. There is a lack
of know-how and methodologies on transforming the existing
municipal energy plans into long-term strategic energy effi-
cient programs and bringing them in line with other adopted
municipal programs and budget planning issues.

The study of recent scientific publications, which analyze
the specific issues of energy planning process [3] - [7], shows
that suitable forms of energy planning mechanism can posi-
tively affect the trend of implementing energy efficiency mea-
sures. However, conceptual aspects of energy planning still lack
a proper framework and clearly defined methodologies.

The aim of the research is to provide an extensive, sys-
tematic review of the ways to set into motion a long-term ener-
gy planning with a clear focus on the practical implementation
of energy efficient measures and activities at local level. The
main objective is to explain an approach to effective municipal
energy planning and provide a framework for increasing the
capacity of managing and developing the community energy
system in a more sustainable manner.

Presentation of basic material of the research. Energy
planning is well known as a tool for setting up effective energy
policies ranging from national to local level. Under current
conditions, energy planning clearly shows how strategic deci-
sions taken today might influence the level of energy consump-
tion and CO, emissions in future in terms of various options.
It also enables the evaluation of the decisions made in relation
to its long-term results (e.g. economic, environmental, social
etc.). Eventually, energy planning provides support for making
wise and efficient investment decisions.

The European Union has contributed to guiding and
harmonizing the process of energy planning towards apply-
ing a more holistic and integrated approach. In Europe there is
a clear demand for action by the public authorities at all levels,
in order to promote measures on the efficient use of energy re-
sources and mitigation and adaptation to climate change. Many
European cities have already demonstrated their commitment
to reducing the amount of CO, emissions by joining the Cov-
enant of Mayors, a European Commission initiative launched
in January 2008 that unites regional and local authorities for
the implementation of measures on energy and climate issues
on their territory, which imply reducing carbon emissions at
least by 20 % by 2020 [8]. It is important to note that the above
mentioned initiative during 2008 — 2015 was rapidly evolving
and passed three phases (Tbl. 1).

Now it is the world’s biggest urban climate and energy
initiative named as Covenant of Mayors for Climate & Energy,
which commits new signatories to reduce CO, emissions by at
least 40 % by 2030 and adopt a multifaceted approach in order
to promote the idea of mitigation and adaptation to climate
change [8].

It is important to note, that Covenant participants share
a common goal: to provide an environmentally, socially and
economically stable environment for their citizens and con-
tribute to resolving global issues related to resource depletion
and climate change.
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Table 1

Evolution of Covenant of Mayors goals and activities from 2008 till 2015

join the Covenant of Mayors

Phase Period Main focus of activities Types of activities
romoting ideas of the » explaining the Covenant of Mayors objectives and benefits;
1 2008-2011 | P 9 * supporting the efforts deployed by local authorities in the implementation
Covenant of Mayors i -
of sustainable energy policies
Encourading to sian and to * raising the awareness of and knowledge on the climate and energy
2 2011-2013 ging o sig policies among the relevant decision-makers;

* increasing the overall project visibility

Highlighting the specific
results of the initiative of the
Covenant of Mayors

3 2013-2015

* promoting best practices from Covenant signatories and stakeholders (e.g.
replicable energy-efficient measures or policy approaches);

highlighting local authorities’ leadership skills in carrying out sustainable
energy policies;

= stimulating the networking between the Covenant stakeholders

Source: developed by the author based on [8]

Signatories of the above mentioned EU initiative repre-
sent urban areas of different sizes from small villages to large
cities that have committed to implement the sustainable energy
policies and increase energy efficiency through development of
renewable energy sources.

Local authorities are considered to act as key players.
The reason is that cities, towns and other metropolitan areas
play an essential role in mitigating climate change, as they are
responsible for over 70 % of the current global CO, emissions.
According to the results of research carried out by World Bank
staff (2015), cities represent three quarters of the world total
energy consumption [9]. That's why they are exercising a great
influence on the environmental policy challenge. Urbanization
is only increasing importance of cities, as until 2050 they will

The number of SEAP’s
80 ~
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82
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41

cover three quarters of the terraqueous globe. To cope with the
tendencies of urban growth it is important to invent new di-
rections to administrate cities more effectively and make them
smart [10]. It is important to create new services, which will
enable higher quality of life, reduce energy consumption and
CO, emissions. Covenant of Mayors initiative promotes the
development of such objectives.

Today the number of Covenant signatories totals 7709
local and regional authorities all over the world [8]. In Ukraine,
this process was intensified in 2010, when the first city of
Ukraine signed the Covenant of Mayors commitment docu-
ment. According to the official web-site of the Covenant of
Mayors [8], the number of Ukrainian cities that joined the EU
initiative as of 01.01.2017, amounted to 99 (Fig. 1).

99
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o W

Austria Bulgaria France Germany

Hungary

Latvia Poland Slovenia Ukraine Countries

Fig. 1. The number of Covenant signatories in Ukraine and some European countries as of 01.01.2017

Source: developed by the author based on [8]

One of the main challenges for the efficient implementa-
tion of local energy planning process within the framework of
the Covenant of Mayors initiative is a successful development
of a Sustainable Energy Action Plan (SEAP) — a strategic docu-
ment, which shows how cities can perform reducing their car-
bon impact and what instruments are primarily needed.

It is important to note that under the initiative of the
Covenant of Mayors for Climate & Energy new signatories have
an obligation to prepare a Sustainable Energy and Climate Ac-
tion Plan (SECAP) outlining the key activities that should be
undertaken in order to track mitigation actions, climate risks

and vulnerability assessment. The core differences between
SEAP and SECAP are shown in Table 2.

SEAP/SECAP acts as a key document outlining how the
Covenant signatory intends to fulfil its commitments. SEAP/
SECARP serves as a roadmap towards achieving the energy and
climate ambitions at local level. It uses the results of the baseline
emission inventory in order to identify the key sectors of action
and funding opportunities for reaching the local authority’s CO,
reduction target. SEAP/SECAP delineates concrete reduction
measures reconciled with time frames and assigns responsibili-
ties, which actually translate the long-term strategy into action.

Mpo6rnemn ekoHomikm Ne 4, 2017

73



[ EKoHOMiKa Ta ynpaBiHHA HaLioOHaNbHUM rocnofapcTBOM
Table 2
Differences between SEAP and SECAP
Criteria SEAP SECAP
EU initiative Covenant of Mayors Covenant of Mayors for Climate & Energy

Time duration By 2020

By 2030

Overarching
objective

At least 20 % CO2 emissions reduction by 2020

At least 40 % CO2 emissions reduction of by 2030 and
climate adaptation

= Transport
* Publiclighting

Fields of action = Green public procurement

* Buildings (municipal, tertiary, residential)

* Buildings (municipal, tertiary, residential)
= Transport

* Public lighting

= Green public procurement

* Local electricity production

[MWh]

k * Local electrici i .
(key sectors) ocal electricity product.lon + Local heat/cold production
* Local heat/cold production , . .
: . * Others (e.g. industry, agriculture, forestry, fisheries)
= Others (e.g. industry, agriculture, forestry, .
fisheries) * Land Use Planning
* Environment & Biodiversity
Definition of Comprehensive overview of energy generation and ) Sg;:ﬁ::'gzg;we overview of energy generation and
li joninth icipali . -
baseline consumption in the municipality + Riskand vulnerability assessment
* Reduction of CO2 emissions [%)]
* Reduction of CO2 emissions [%)] = Energy use, generation from renewable energy systems
Mandator = Energy use, generation from renewable energy and savings indicators for each action [MWh]
indica torsy systems and savings indicators for each action = Activity indicators for monitoring each action

* Activity indicators for monitoring each action

* Vulnerability-related indicators
* Impact-related indicators
* Outcome-related indicators

Source: developed by the author based on [8]

Sustainable energy action plans have become a power-
ful toolkit for regional and local authorities in planning, imple-
menting, monitoring and evaluating climate and energy poli-

The number of SEAPs

80 - 78

70
60 - 57
50 -
40 4
30 4 25
20 4
10
0

12

cies, global mitigation and adaptation achievements. The state
of development of SEAPs in Ukraine and some countries of the
European Union is shown in Figure 2.

36
29 29

19

Austria Bulgaria France Germany

Hungary Latvia

Poland Slovenia Ukraine

Fig. 2. The number of SEAPs in Ukraine and some European countries as of 01.01.2017

Source: developed by the author based on [8]

The number of SECAPs in Ukraine is shown in Table 3.

It is important to state that energy action plans provide
systematic ground for municipal sustainable development. As
by delivering the energy efficient projects, there is a clear ex-
pectation that the territorial community will benefit from bet-
ter energy services, lower energy bills, more energy efficient
investments, additional income to municipal budget, and eco-
logically friendly environment.

The present economic situation in Europe and in Ukraine
produces concernments for and barriers to the deployment of

local sustainable energy services. Therefore, it much attention
should be paid to developing and introducing innovative fi-
nancing models, as well as reassigning and improving the exist-
ing financing schemes. More incentives are needed to stimulate
private investments and realize more comprehensive embodi-
ment of the successful solutions for financing energy efficiency
renovation in buildings. Currently investors act on energy ef-
ficiency measures in buildings with short or medium pay back
periods of less than 10 years, leading to energy efficiency of less
than 30 % savings. However, European targets for the period
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Table 3
The number of SECAPs in Ukraine as of 01.12.2017
Signatories Council deliberation Signatories Council deliberation
of SECAP of SECAP

Muzykivska community 30Jan 2016 [zmail 31 Mar 2017
Morshyn 21Jul 2016 Bilhorod-Dnistrovskyy 20 Apr2017
Bila Tserkva 22 Dec 2016 Chortkiv 09Jun 2017
Khotyn 23 Dec 2016 Shchaslyvtseve 30Jun 2017
Fastiv 02 Mar 2017 Zolochiv 28 Sep 2017

Source: developed by the author based on [8]

until 2050 necessitate energy savings in buildings of up to 80 %,
requiring investments with a much longer payback period,
ranging from 20 to 40 years.

The energy action plan must have quantitative targets
for energy efficiency improvement in relevant sectors, starting
with public and residential buildings and installations; targets
for power generation and reduction of greenhouse gas emis-
sions.

/80.5 %

In case of examining the energy consumption pattern of
Ukrainian cities, it can be seen that the dominant consumable
energy resource is gas. At the same time the highest percent of
energy consumption is accounted for by the sector of residen-
tial buildings (Fig. 3).

All energy sources and energy-related activities are con-
sidered as entire system. In this regard, through using project-
oriented approach there is a possibility to receive a significant

Public building
Residential building
Street lighting
Transport

HODRBI

Power generation

Fig. 3. Breakdown of energy consumption in Ukrainian cities” by sectors

" Remark to Figure 3: for investigative purposes there were chosen the Ukrainian cities that have adopted SEAP

Source: developed by the author based on [8]

reduction of energy consumption in municipal infrastructure
sectors, and, therefore, the level of carbon emissions (Fig. 4).
The situation in European cities concerning the distri-
bution of energy efficient projects by thematic field is differ-
ent (Fig. 5). For European cities public lighting is the most

7.5%

popular investment field together with energy efficiency and
renewable energy investment in municipal buildings: it rep-
resents 63 % of investment plans. Municipal buildings and
public lighting account nearly for 2.2 % of a city’s total CO,
emissions.

Public building
Residential building
Street lighting
Transport

Power generation

Fig. 4. Level of reducing the energy consumption in Ukrainian cities* in case of using a project-oriented approach with
a breakdown by sectors

"Remark to Figure 4: for investigative purposes there were chosen the Ukrainian cities that have adopted SEAP

Source: developed by the author based on [8]
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Fig. 5. Distribution of municipal projects in EU countries by thematic field

Source: developed by the author based on [8]

Energy action plan should also describe the municipali-
ties’ implementation capabilities. Basic financial resources that
are mainly used in municipalities for implementing energy ef-
ficiency projects are internal. External financial resources are
involved by cities with great difficulty (Fig. 6).

It is important to note that the main share of financial re-
sources for implementing energy efficiency projects according
to the developed sustainable energy action plans of Ukrainian
cities, municipalities usually plan to direct into the sector of
residential buildings, sector of power generation and transport
sector. The expected financial resources for every municipal in-
frastructure sector are indicated in Figure 7.

In particular, small cities and villages do not have enough
capacities to develop appropriate initial financial appraisals and
run cash-flow calculations for their energy efficiency projects
in order to attract grant or loan funds. Very often small territo-
rial communities are not even aware of the existing financing
opportunities.

Grants

Third party financing, EPC, ESCO

Citizens

0.7

6

In this regard it is possible to emphasize main barriers
to financing energy efficient projects in Ukraine and EU coun-
tries, which are shown in Figure 8.

Every city should decide which financial sources are the
most appropriate for financing energy efficient measures. Mu-
nicipal budget or grants should be used for unprofitable (e.g.
social) projects, preparatory studies (energy audits, environ-
mental impact assessment, etc.), hiring of experts, which are not
attractive for private investors and financing institutions. Profit-
able projects with quick return on investment can be financed
by international financial institutions or commercial banks.
A combination of several funding sources is the most common
solution. Ideally, sustainable energy action plan needs to be
transformed into a long-term multi-annual financial plan.

City councils have the possibility to finance their projects
through loans or innovative financing schemes in cooperation
with private partners. If they wish to benefit from grants, tech-
nical assistance, loans or guarantees provided by international

6.7

2.1

/I 3.5

Utility companies

Private financial instruments funded (loans, bonds)

Publicly financial instruments funded (loans, bonds)

/I 16.8

Grants 27.9
/I 22.0
Municipal funds 314
0 5 10 15 20 25 30 35
21 Ukraine X EU countries

Fig. 6. Municipal experience in innovative financing of energy efficient projects in Ukraine and EU countries, %

Source: developed by the author based on [8]
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municipal funds

* credits
= utility companies funds
* ESCO (EPQ)

municipal funds

+ credits e
* utility companies funds ) ---- Transport

other sources T\ 20.5%

municipal funds
credits

*  utility companies funds )

Street
lighting
25%

* municipal funds
( + credits
* grants

= ESCO (EPQ)

building
12.1%

Residential
building /
386% /

municipal funds
credits
grants
ESCO (EPQ)
*  residents funds

Fig. 7. Types of funding sources that are planned to be used by Ukrainian cities for implementing SEAPs with a sectoral breakdown

Source: developed by the author based on [8]
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Establishing
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Fig. 8. Local authorities’ barriers to financing energy efficient projects in Ukraine and EU countries, %

Source: developed by the author based on [8]

financial institutions, they have to keep themselves updated
about the new opportunities and proactively promote their
priority projects towards potential financiers. Municipalities
should prepare initial financial appraisals for all projects which
are planned to realize. It is extremely important to calculate
main project indicators (e.g. total investment, energy savings,
amount of CO, reduction, pay-back period, Net Present Value,
etc.) and identify main social, economic and environmental
benefits as well as effects for every SEAP/SECAP measure. This
could help cities to rank the projects, prioritize their energy ef-
ficient measures and allocate the budget and external financial
resources that are available.

Ranking of projects is a key stage as it is essential in
terms of resource constraints to implement the most effective
and strategically important projects. The criteria for the rank-
ing of energy efficiency projects should be considered the fol-
lowing: amount of CO, reduction; amount of savings; amount
of fuel and energy resources in physical terms; belonging of the
project to the sphere of renewable energy sources; number of
the stakeholders who can benefit from the project results; cor-
respondence of the project subjects to the city strategic vector;
availability of design specifications and estimates; availability of
additional project documents (report on energy surveys, fea-
sibility studies, expert opinion, etc.); social significance of the
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project; need for additional funds for the following project ex-
amination; flexibility of the project; presence and significance
of project nonfulfillment; availability of additional external
funding; presence of synergistic effect; innovation aspects of
the project; generation of effects for inflow of investments and
budgetary receipts; profitability of the project; payback period,
and others.

While preparing investment propositions, it is impor-
tant to note that smaller projects should be bundled into bigger
investment packages as large-sized investments are more at-
tractive for international financial institutions and donors. This
approach also allows the pooling of expertise and efficient use
of human and financial resources related to project design and
implementation.

Conclusions. Local authorities play an essential role in
the international, national, regional and local efforts to reduce
CO, emissions through improving energy efficiency and in-
creasing the level of usage of renewable energy. Developing a
sustainable energy and climate action plan is an effective and
substantial step in this process.

Energy planning capacity ultimately supports self-suffi-
ciency and sustainability in the energy sector. To realize its full
potential, it must be pursued on a continual basis by a support
of different groups of stakeholders. Financing energy efficiency
projects in today’s conditions with uncertain and often increas-
ing energy prices is still a major challenge. It is extremely im-
portant to stimulate a more active uptake by successfully im-
plementing of energy efficient projects both at municipal and
national levels in order to overcome existing barriers, promote
sustainable development and provide adequate level of energy
security in the world.
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