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BACKGROUND AND OBJECTIVES.
Determining the direction of energy
saving development is a significant aspect
and is present in the policy of rational use
of energy resources of leading countries,
in most cases it affects the direct
consumer and producer of energy, as well
as administrative measures.
Implementation of best practices of
energy efficiency of all types of activities
is a tool to improve energy autonomy of
universities in Ukraine.

METHODS. The study wused: the
predictive method — to determine the
progress of implementation of EU
Directive 2012/27/EC in Ukraine; method
of comparative analysis — to determine the
optimal mechanisms to promote energy
efficiency in different countries and the
possibility ~ of  implementing  this
experience to create a system of energy
efficiency in Ukrainian universities.
FINDINGS. Using and expanding the
experience of participation in the project
to provide energy efficient and
comfortable conditions of study in
Ukrainian universities together with the
European Investment Bank and the
Nordic Environment Corporation will

1Kyiv National
Design, Kyiv, Ukraine

University of Technologies and

allow to upgrade 200 teaching, research
and support facilities in 21 universities to
improve the energy efficiency of
buildings and reduce operating costs of
public higher education institutions;
quality of teaching, learning, teaching,
research and residential  buildings.
Implementation of such experience will
improve the energy efficiency of
universities, optimize mechanisms for
state regulation, control and stimulation of
energy efficiency; solve problems and
expand the power of executive authorities
and local governments, energy autonomy
of universities.

CONCLUSION. The analysis of the
successes and difficulties of higher
professional education for people with
disabilities shows that there is an
objective need to consolidate the efforts
of the higher education community with
regional public organizations, executive
authorities, regional and city institutions
of health, education and social protection
to support young people with disabilities.
KEYWORDS: energy efficiency; higher
education institutions; universities; energy
autonomy.
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INOCTAHOBKA MPOBJEMHU TA
3ABJJAHHSI. BusnaueHHs Hampsamy
PO3BUTKY €HEpro30epeKeHHs] € 3HAUHUM
aCreKTOM Yy TIONITHINl pallioHAIHHOTO
BUKOPDUCTaHHS CHEPreTHYHUX PECypCiB
MPOBIAHUX KpaiH. Y OUIBIIOCTI BUIAIKIB
I CTOCYEThCA SIK 0€3M0CEPEeHHOTO CIIO-
KMBadya Ta BHPOOHUKA EHeprii, Tak i
3aXOMiB  aAMIHICTPATUBHOTO  BILIWBY.
ImMmieMeHTaliss  MEepeaoBOro  JOCBiLY
eHeproe(peKTUBHOCTI BCIX BHUIIB JIsJIb-
HOCTI € IHCTPYMEHTOM ITi/IBUIIICHHS €HEP-
TrOaBTOHOMHOCTI YHIBEPCHUTETIB Y KpaiHH.
METO/MN. Y npocnimxeHHi OyJ0 BUKO-
PUCTAHO: TMPOTHO3HMU METOH — JUIsS
BU3HAYCHHA TMPOTPecy  IMIUIEeMeHTamii
Hupextusn €C 2012/27/€C B VYkpaiHi;
METOJ TOPIBHSAJIBHOIO aHam3y — s
BU3HAYCHHS ONTHUMAIBHUX MEXaHi3MiB
CTUMYJIIOBaHHS ~ €HEPro30epeKeHHs Y
pI3HUX KpaiHax Ta MOXKJIUBOCTI 1MILIeE-
MEHTAIlil I[OTO JOCBiAYy IJII CTBOPCHHS
CUCTEMH eHeproe(eKTUBHOCTI B
YKpaTHCHKUX YHIBEPCUTETaX.
PE3YJIbBTATH. BpaxyBaHHS CIOXH-
BaHHS CHEPropecypciB B YKPaiHCHKUX
YHIBEPCUTETAaX € OOOB'SI3KOBOI0 YMOBOIO
YCHIIIHOTO  BIOPOBAKEHHS  pedopmMu
eHeproe()eKTUBHOCTI. Jani 3
ypaxyBaHHSIM O0O0JIiKy eHeprii € 0a3010
peanizalii eHeproayJauTy, BIPOBAIKEHHS
CUCTEM EHEProOMEHEIKMEHTY, pPO3pPOOKH
IPOEKTIB eHeproe(eKTUBHOCTI, aHAJI3Y

ma ouzauny, Kuis, Ykpaina

pe3yabTaTiB K OKPEMHUX MPOEKTIB, 1
pedopmu 3aramom. Takox 0OJiK eHeprii
CTBOPIOE CTUMYIIU JI KIIFOUOBUX CYO'€K-
TiB 0 €KOHOMHOTO Ta €()EeKTHUBHOTO CIIO-
KUBaHHS, TPAHCIOPTYBAHHSA Ta BHPOO-
HUIITBA €HEPrii.

BUCHOBKM. BukopuctanHsi Ta po3iin-
pPEHHS JOCBIAY yJacTi y MpOeKTi 3abe3re-
YeHHA eHepro30epirarouux Ta KoMpoprt-
HUX YyMOB HaBYaHHS B YHIBEpCUTETaX
YkpaiHu cruibHO 3 €BpONEHCHKUM 1HBEC-
TUIIHHUM OaHKOM Ta IliBHIYHOIO €KO0JIO0-
TYHOI0 KOPHOPAILIE JO3BOJIUTH OHOBUTH
200 HaBYAJILHUX,  JOCHIOHUIBKAX  Ta
JOMOMDKHUX crnopyn y 21 yHiBepcuTeTi
JUIA  TIOKpamleHHS eHeproe(eKTUBHOCTI
OyaiBenb Ta 3MEHIIEHHS eKCIulyaTa-
HIHHUX BUTpaT JEpPXKABHUX YCTAHOB;
SIKOCT1 BUKJIAQJAHHs, HAaBYaHHS, HaBYAIIb-
HUX, HAyKOBO-JOCHIJHUX Ta >XHUTIOBUX
OynaiBenb. IMIIeMeHTallisl TAKOTO JOCBITY
JIO3BOJIUTH TIJBUIUTH €HEProeeKTUB-
HICTh YHIBEPCUTETIB, ONITUMI3yBaTH MeXa-
HI3MH JIEpP’KaBHOTO PETYIIOBAHHSA, KOHT-
pOJIt0 Ta CTUMYJIIOBaHHSI €HEProeeKTUuB-
HOCTI; BUPIIINTH 3aBJIaHHS Ta PO3MIUPUTH
NMOBHOB&)XXEHHS  OpPraHiB  BUKOHABYOI
BJIa/IM Ta OpPTraHiB MICIIEBOTO CaMOBPSAY-
BaHHsI, EHEPrOABTOHOMIIO YHIBEPCHUTETIB.
KJIIOYOBI CJIOBA: eneproedex-
THBHICTH, BHIII HaBYajbHI 3aKJIalH;
YHIBEPCUTETH; €HEPrOABTOHOMISl.
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INTRODUCTION.

Energy efficiency and energy saving are among the five strategic priorities
of the country's economic modernization (Di Stefano, 2000). Ukraine has
undertaken a number of international obligations to implement energy efficiency
reforms by signing the Association Agreement with the European Union (EU),
becoming a member of the Energy Community and joining the concept and
goals of sustainable development of the United Nations (UN) (Gryshchenko et
al., 2017). The basis for the creation of the energy efficiency system is the
transposition of EU Directives, in particular Directive 2012/27/EC and Directive
2010/31/EC (Kaplun and Shcherbak, 2016). In order to achieve the maximum
effect of the reform in each area of energy efficiency (buildings, transport,
industry and energy supply) the preconditions for effective relations in the
industry must be created, the development and adoption of legislation (Liu et al.,
2019), tools and support mechanisms must be created. Large-scale
implementation of energy efficiency requires not only technological,
organizational and financial components of project implementation
(Shaposhnikova, Shimov, 2016), but also a balanced and transparent system of
relations between the key actors of the energy market (Shcherbak et al., 2019).
Consequently, it is critical to ensure commercial accounting, modern energy
management systems, professional market of energy auditors and
communication campaigns to promote energy efficiency (Vieira et al., 2020).

The purpose of the study is to propose a mechanism for implementing best
practices to improve the energy efficiency of universities. The study was
conducted in 2021 on the basis of data from Kyiv National University of
Technologies and Design (KNUTD).

RESULTS AND DISCUSSION.

One of the weaknesses of the Ukrainian energy sector is an underdeveloped
industry of energy saving technologies and insufficient demand for these
technologies, energy saving has not yet become a norm of life. Due to high
electricity prices, the population of most western countries has a higher economic
motivation to save energy resources than the population of Ukraine. Public
policies of foreign countries apply quite a large list of economic incentives for
their population (Nikolaieva, 2018). Some examples are presented in Table 1.

Currently, Ukraine is taking actions to organize cooperation with foreign
countries in the field of energy efficiency. The key areas of cooperation between
Ukraine and the EU in the field of energy efficiency can be (On energy saving:
Law of Ukraine, 2021): the promotion of measures to ensure a favorable
investment environment for cooperation between Ukraine and the EU in the field
of energy efficiency; identification of best international practices in energy
conservation and energy efficiency; improvement of training in energy
conservation and energy efficiency; the selection, launch and maintenance of
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specific energy efficiency projects; work of Ukraine and the EU in the field of
synchronized. To date, the following results have been achieved by implementing
the state program "Energy saving and energy efficiency for the period up to 2030":
preparation of a regulatory framework in the field of energy efficiency; creation
and launch of a system of state support measures for energy saving and energy
efficiency; pilot training courses for state and municipal officials on energy
management (Shcherbak et al., 2019). As foreign experience shows, in order to
achieve the national goal to improve energy saving and energy efficiency, one of
the priority areas should be the formation of a lean energy efficiency model.

Table 1

Analysis of incentive mechanisms for energy saving
in different countries and their results

Country Incentive mechanism Result

Primary fuel costs in the

Centralization of heat supply systems country have halved

Denmark | State subsidies in the amount of 30% of the cost of the
construction of solar collector systems, installation of

wind turbines and biomass boilers
Increased demand for

When installing a wind turbine the owner receives from
the state treasury 5 thousand euros.

Preferential crediting for construction or implementation
of RES. The grid company is obliged by law to accept all
energy generated by RES

Full or partial tax exemption for manufacturers of energy [Low cost of energy-
efficient technologies and equipment efficient products
For owners of dwelling houses who are planning to
reconstruct their houses in order to increase their heating
and technical characteristics, the tax burden is reduced by | Active participation of
20%. the private sector of
When installing a meter, the consumer is entitled to economy in
compensation from the budget in the amount of 50% of |implementation of

the costs actually incurred for the installation of the meter|energy saving measures

renewable energy
sources (RES)

Germany

Tax deductions of 40% apply to owners who insulate
houses commissioned before 1977
The cost of purchasing energy efficient equipment is tax

France deductible for citizens l:;:grh deerpf?giirf]?r

The more efficient the electrical equipment is, the lower rod%)éts

the electricity bill P

Preferential energy bill rates for energy efficient Lngtla(;[tlvesfto Invest into

buildings urlaing ot energy
USA efficient houses

State subsidies of $50 to $200 when purchasing new, : o

more energy-efficient appliances rn%riglgﬂgrgivgﬁ?ggﬁt to
Taiwan Government low-interest loans for the purchase of appliances

energy-efficient equipment
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Country Incentive mechanism Result
All developers who decide to build a "passive house™ |Decommissioning of
Switzerland |(no heating required or low energy consumption) existing nuclear power
receive a government subsidy of €50,000 plants in the country
Government pays homeowners one-third of the cost of A(_:tlve transition of the
Japan . : private sector to solar
installing solar panels
energy
- The share of ethanol in
i Government subsidies for producers of sugar cane i
Brazil . total automobile fuel
used to make biofuel (ethanol) for cars
exceeds 50%
There are no direct incentive mechanisms. The state provides subsidies to
Ukraine regional budgets for co-financing of energy saving measures, but the
implementation mechanism of this program is still under development

Despite the fact that the draft law "On Energy Efficiency" has not yet
received the status of law, the introduction of Directive 2012/27/EC has already
made significant progress. For example, key legislation has been adopted to
ensure 100% commercial metering of energy consumption, the creation of an
energy audit market, and the creation of an Energy Efficiency Fund to support
the population in implementing energy efficiency measures in homes (Figure 1).

!

|

|

: Key institutions:
L

1
ACCOUNTING AND PAYMENT :
|
I
|

Utility companies and homeowners |
Sec. 9; Sec. 10; Sec. 11

Implementation Setting Goals Key GENERAL FRAMEWORKS
status of Directive Articles of the institutions: Sec. 6 Government procurements.
27/2012/EC Directive: UP, CMU, Sec. 13 Fines by institutions
Significant progress Sec. 18. ERRA, Sec. 12 Awareness
Moderate progress Sec. 20 municipalities Sec. 17 Consumer information and
Little progress education and training
ENERGY SUPPLY HOUSES TRANSPORT ENTERPRISES
efficient Renovation of residential energy energy audit
cogeneration RES buildings (thanks to the EE management taxes energy
development Fund and "warm" loans) and standards management
grid access Renovation of budget infrastructure taxes
Key institutions: buildings (using own funds or || development support
energy suppliers ESCOs) Key institutions: mechanisms
and distributors Key institutions: owners of Businesses and the Key institutions:
municipalities private houses, municipalities public private and
Sec.14; Sec.15 Sec. 4; Sec. 5; Sec. 18; municipal

Sec. 20 | companies

[
|
|
|
I
L

ENERGY AUDIT AND MANAGEMENT

Key institutions:
Companies and municipalities
Sec. 8; Sec. 16

Fig. 1. Progress in the implementation of the EU Directive 2012/27/EC
in Ukraine
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Currently, the development of national educational standards in the energy
sector is underway, competence centers are created on the basis of higher
education institutions to carry out information and analytical and
methodological work among students in the field of energy efficiency.
Universities have responded most actively to the implementation of energy
conservation and energy efficiency programs.

Many universities in the country held events aimed at energy saving. The
European Investment Bank (EIB) provided a loan of around EUR 49 million for
the energy efficiency of buildings of six Ukrainian universities within the
framework of the Higher Education of Ukraine project. In addition, the
universities will receive a EUR 10 million grant from the Eastern Europe Energy
Efficiency and Environment Partnership (E5P). This project envisages the
comprehensive thermo-modernization of institutions of higher education.
Twenty higher education institutions will take part in two phases of the project.
In the first stage, it will be the Vinnitsa National Technical University, National
Technical University "Kharkov Polytechnic Institute”, National University
"Lviv Polytechnic", National University "Poltava Polytechnic named after Yuri
Kondratyuk™, National University "Chernihiv Polytechnic”, Sumy State
University. Work on thermo-modernization of the first six universities must
begin in the autumn of 2022. Then they will be joined by another eight
universities, which have won the right to take part in the second stage of the
project on a competitive basis. Participation in this project will make it possible
to reduce the cost of conducting mandatory energy audits and to perform them
without outsourcing (On energy saving: Law of Ukraine, 2021). Universities,
carrying out energy saving measures, should legally and reasonably receive tax,
tariff and other benefits, which are very popular in foreign countries. After
reviewing in detail the measures of energy saving policies of foreign countries
there are many examples of incentives: state subsidies and soft loans for projects
to implement energy saving technologies, low tariffs for energy efficient
equipment and buildings modernized to save energy, and much more. This is
when a high-quality energy audit will become profitable, and it will cease to be
an incomprehensible mandatory procedure. After all, energy audit is a key tool
for reducing the cost of consumed fuel and energy resources, which is very
important for the economy of our country.

Understanding the inevitability of economic growth and, consequently, the
inevitable growth of fuel and energy consumption and increased energy
production, the international community has developed a number of new energy
policy priorities, guiding the further development of energy in accordance with
the principles of sustainable environmentally sound development. Energy policy
should be based on the following three pillars: energy saving; energy efficiency;
environmental safety.
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The following examples of development and implementation of the energy
efficiency projects are the most significant from the point of view of experience
borrowing. NTU Ukraine "Kyiv Polytechnic Institute” has conducted energy
audits of most academic buildings and dormitories. In most buildings of NTUU
"KPI" the automatic accounting of electricity in real time is implemented
(consumption is monitored hourly with the construction of graphs of active and
reactive capacities). All university buildings are equipped with heat and water
metering. Most buildings have automatic control of heating water supply.
NTUU KPI developed a model program for MESU to reduce energy
consumption by educational institutions and educational institutions subordinate
to the Ministry of Education, which is funded from the state budget for 10-
14 academic years, and methods of their examination.

Since 2004 the Energy Management Service of NTUU KPI was
established, which is subordinate to the Vice-Rector for administrative work.
The main activity is to calculate the limits of electricity, heat and water
consumption, monitoring energy costs, developing energy efficiency program of
the university, providing recommendations to units to improve energy
efficiency, raising awareness of the university community on energy
conservation, energy efficiency rating of units, holding the week. University
energy conservation tips, conducting energy audits of university facilities. In
order to visualize the real picture of the energy consumption of buildings and
attract the attention of the university community, the relevant energy certificates
are produced using the DISPLAY software. This became possible after signing a
Charter with the European organization Energy Cite. The project of
modernization of the lighting system of classrooms of academic buildings with
the use of LED light sources was realized. At NTUU KPI IEE (building 22) a
functioning system of energy supply based on a virtual station using solar, wind
and biomass energy, which is monitored through a single operator center located
in the same building.

CONCLUSION.

Development and implementation of energy-saving technologies should be
based on a reasonable combination of requirements and regulations, including
prosecution for violation of established norms, on the one hand, and economic
incentives, on the other hand. Based on the experience of leading foreign
countries, it should also be noted that the efficient development of energy
efficiency cannot be achieved only by administrative measures and equipment
upgrades, it is also necessary to develop the industry of energy-saving
technologies, which is still not given due attention in Ukraine. The proposed
mechanism is based on the best practices of energy efficiency in universities. It
IS based on the use of best practices of leading universities in Ukraine and
represents a comprehensive integration of energy efficiency projects.
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