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BMPOBAIXKEHHA «IHTENEKTYAJIbHUX MEPEX>» — HANPAM 3ABE3MNEYEHHA
EHEPFOE®EKTUBHOCTI HALIOHANbHOI EKOHOMIKU YKPATHU

Kyuepenko C. 10.
NeBaera I. 1O.

Ha cywyacHomy emani po3sumky ceimogoeao eocriodapcmea ma npakmu4yHo KOXHOI HalioHarnbHOI eKOHOMIKU
BUHUKae rpobriema eHepao3aouw,adXXeHHs1 ma eHepaoeghekmusHocmi. B €KOHOMIYHO PO38UHEHUX KpaiHax
suUpileHHs1 uiei npobriemu 3anexumb He MmiflbKU 8i0 CKOPOYEHHSI CrIOXUBaHHSI eHepaopecypcie, a U eid
8r1posadeHHS1 HOBUX IHHOBaULIHUX MPOUEecie 8 cucmemax e/1eKmpornocmadyaHHs ma eHepeemu4yHUX cucmemax.
3okpema, 8 ocmaHHi poku y ceimi 3pocmae iHmepec 00 ModepHizayii eHepeemuyHuUx cucmem Ha 6a3si Hogol
KoHuenuji, ska mae Ha3zgay Smart Grid («iHmesnekmyarnbHa eHepeocucmema).

lpobriema eHepeoegekmusHocmi 0cobnueo akmyarnbHOK € Ons YKpaiHu, sika mMae Halsuule 3Ha4eHHS
roKkasHUKa eHepe2oeEMHOCMI 8as108020 8HYMpPIWHLO20 NPOOyKMy, a eHepaemuKka KpaiHu xapakmepu3yembCs
Had8UCOKUMU empamamu efiekmpoeHepaii 8 mepexax. Halbinbwumu crioxusayamu eriekmpoeHepeii 8 YkpaiHi
€ 8€eJ/1UKi NMpoMuUCcrosi nidnpuemMcmea, 8UCOKa eHepP20EMHICMb 8UPOBHUUMEAa SIKUX CrpUYUHeHa 3HOWEHICMIo
OCHOBHUX ¢boHAi8; 8idcymHicmio cmumyrie 00 8rnposadKeHHs eHep2oeheKkmuBHUX 3axodig ma CUCmMEMHO20
nidxody Ao eHepaocrioxueaHHs; HedocmamHicmio ¢biHaHcosuUX pecypcie Onsi eriposadxeHHs1 3axoldie 3
eHepzaoehekmueHOCMI.

lNMumanHs eusierieHHs1 npPobrieM eHepaoeheKMUBHOCMI €KOHOMIKU ma wWiisixie ix eupiueHHs1 euknadeHi y
HayKkosux ripaysix makux 0ocioHukis, sik C. M. barmtoma, O. C. bukoHs, A. FO. HaHinkoea, 5. B. Kpymoeopcbkul,
O. O. Jlaxoea, KO.T. Mamseesa, I.[I. [lisHsk, C. B. CanoxHikos, O.B. ®edipeub, B. O. LllgedyH. He
npuMeHwWyrdu pesynbmamu rnpoeedeHux docridxXeHb, Cid 3aysaxumu, Wo HU3Ka rnpobrieMHUX numads 3a ujeto
memamukor € HedocmamHbO 8UBYEHUMU, WO U 3yMO8/IHE akmyarbHiCmMb meMu OOCTiOXEeHHS.

Memoto pobomu € ouyiHka eHepaoeghekmusHoCcmi sIK chakmopa KOHKYPEeHMOCMPOMOXHOCMI rMpoMUciogol
rpodyKuii YkpaiHu, 06rpyHmyeaHHs OCHOBHUX MPUYUH 8UCOKOI eHepaoemHocmi BBl e Ykpaini ma iHHogauiliHo20
HanpsiMy mMalibymHb020 PO38UMKY €HEeP2emMUKU Yepe3 8rpo8adKeHHSs «iHMeneKmyanbHUX MEePEX».

AHaniz cmaHy ma po38umKy eHepaemu4yHOi cqhepu, rokasas, W0 Ha CbO200HI npobremMu 8 eHepaemuui
HEeMOX/IUB0 8UPIWLIUMU JTULWIE €KCMEHCUBHUM LWITIXOM Hapowly8aHHs1 nomyxHocmel mMepex ma 36irbWeHHIM
KirlbKoCmi  efleKmpomexHiyHo2o obiadHaHHsA. Hoeum HanpsiMoMm malbymHb020 PO368UMKY €HEep2emuKku €
srposadxeHHs «iHmersnekmyarnbHUx mMepex» («Smart Grid»).

Bimyu3HsHa ekoHoMika mae rnpobriemu, rnoe’sisaHi 3 eHep2oeeKkmuBHICmM© ma eHepa0o3aou,adKeHHSIM.
BupiweHHs yux ripobriem nexums y naoWuHi 3anpoeadXeHHs eHepeemuyHo20 MeHedXMeHmy ma ayoumy,
8UBYEHHST ma suKopucmaHHs 3apybikHo20 0oceidy po38uUMKY iHmernekmyarnbHOI eHepaemuku.

Knro4yoei cnoea: eHepzeoehekmugHicmb, eHepao3aowadXeHHsl, €eHep20EMHICMb, [HmMenekmyarnsHa
eHepeaocucmema, HauioHarnbHa ekoHoMika, Smart Grid.
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BHEOQPEHUE «MHTENNEKTYAIbHbIX CETEW» — HANPABJIEHUE OBECIMEYEHUSA
3HEPIO3®®EKTUBHOCTU HALIMOHAINIbHOWU 3KOHOMUKU YKPAUHbI

Kyuepenko C. 10.
NeBaera J. 10.

Ha cospemeHHoOM amare pa3sumusi MUpo8020 xo3siicmea U Kaxxdol HalyuoHarbHOU 3KOHOMUKU 803HUKaem
rnpobniema sHepz2ocbepexeHusi U 3Hep203ghhekmusHOCMU. B 3KOHOMUYECKU Ppa3eumbiX cmpaHax peweHue
amodu rpobrembi 3a8Ucum He MoJIbKO OM COKpaleHUsi nompebrieHus1 3HepP20pecypcos, HO U BHEOPEHUS HOBbIX
UHHOBaUUOHHBIX MIPOYECCO8 8 cucmeMax 351eKmpocHabXXeHUs1 U 3HepaemuYecKkux cucmemax. B yvacmHocmu, 8
rnocriedHue 200bl 8 MUPe pacmem UHMepec K MoOepHU3ayuu 3Hep2emuyecKkux cucmem Ha b6a3e Hosol
KOHUenuuu, komopasi Hasbieaemcsi Smart Grid («uHmennekmyarnsHasi 3Hepa2ocucmema).

lMpobnema aHepzaoaghcpekmusHocmu 0CcobeHHO akmyarnbHa 075 YKpauHbl, Komopas uMeem Hauebicuee
3HayYeHue roKaszamesis 9HepP20eMKOCMU 8asio8o20 8HympeHHea20 rpoldykma, a 3Hep2emuka CcmpaHsbl
Xapakmepusyemcsi C8epX8bICOKUMU omepsiMu 351IeKmpoaHepauu 8 cemsix. KpynHelwumu nompebumensamu
3/1eKmpo3HepauU 8 YKpauHe KpyrnHbie MPOMbIWIIEHHbIE pPednpusmusi, 6bICoKasi 3HepP20eMKOCMb
rnpou3sodcmea KOMoOpbIX 8bl3eaHa U3HOCOM OCHOBHbIX ¢hoHA08, omcymcmeueM CmuMysioe K 8HeOPeHUH
3Hep203hheKmMuBHbIX Mep U CcuCmeMHO20 rodxoda K 3HepeorompebrieHu; HedocmamoYHOCMbIO
guHaHco8bIx pecypcos 01151 BHEOPEHUS Mep 10 IHEP203¢hgheKmMuBHOCMU.

Bonpocbi ebisigrieHusi npobriem 3Hep203hgheKmu8HOCMU IKOHOMUKU U riymel UX PeleHUsl U3JI0XKeHbI 8
Hay4yHbIx pabomax makux uccriedosamernel, kak C.H. bamomsbi, A. C. bukoHu, A. K. [HaHunkosol,
A. B. Kpymoeopckoeo, E. A. Jlaxoeol, FO. T. Mamseesod, I'. I. lNusHsAka, C. B. CanoxHukosa, O. B. ®edupuya,
B. A. lllgedyH. He cmompsi Ha pesynbmambl nposedeHHbIX uccredosaHul, crnedyem omMmemumb, 4Ymo psd
npobrieMHbIX 80Mpoco8 Mo amol memamuke HedoCmamo4YHO U3YyHYeHHbIMU, 4mo u obycnaenueaem
aKkmyarsibHOCmMb mMeMbl UCCcriedo8aHuUsl.

Llens pabombi — oueHka 3Hep203¢hheKmuBHOCMU KaK ¢hakmopa KOHKYPEHMOCIIOCObHOCMU MPOMbILUIIEHHOU
npodykyuu YkpauHbl, 060CHO8aHUE OCHOBHBbIX MPUYUH 8bICOKOU 3Hepaoemkocmu BBl e YkpauHe u UHHO8aUyUOHHO20
HaripaesreHusi bydyuie20 pa3gumusi 3HeP2EMUKU Yepes 8HEOPEHUE <UHMEIIIeKMyaribHbIX cemeu».

AHaru3 cocmosiHUSI U pa3eumusi SHep2emu4eckol cqhepbl nokasasi, 4mo Ha ce200HAWHUU OeHb rnpobremsb!
8 3Hepz2emuKe HEB03MOXHO Pewumb MOJSIbKO 3KCMEHCUBHbLIM MymeM HapauwusaHusi MouHocmel cemel u
yeenuyeHueM Koru4yecmea 35eKmpomexHu4eckoeo o0bopydoeaHus. HoebimM HanpasneHuem 6ydyujeeo
paszsumusi s3HepeemuKu sigrisemcsi gHeOpeHuUe uHmernnekmyarnbHbix cemel (Smart Grid).

OmeyecmeeHHasi 3KOHOMUKa umMeem rpobrieMbi, C8s3aHHbIE C IHEP20IHHEKMUBHOCTMILIO U IHEP20COEPEKEHUEM.
PeweHue amux npobriem cocmoum 8 MI0CKOCMU 8HEOPEHUS] SHEP2EMUYECKO20 MeHeOXXMeHma u ayouma, udy4YeHusi
U ucriornb308aHusi 3apybexxH020 Orlbima pa3sumusi UHMesnieKmyarsHOU SHeEP2EemuUKU.

Knroyeenbie criosa: sHep203thhekmusHOCMb, 3HepeocbepexeHuUe, IHEP20eMKOCMb, UHMEesIeKmyasibHas
3Hepeocucmema, HauuoHasbHasi 3koHoMmuka, Smart Grid.

IMPLEMENTATION OF «INTELLECTUAL NETWORKS» — DIRECTION OF ENSURING
THE ENERGY EFFICIENCY OF THE NATIONAL ECONOMY OF UKRAINE

Svitlana Kucherenko
Liudmyla Levaieva

At the present stage of development of the world economy and almost all countries’ national economies, the
problem of energy saving and energy efficiency rises. In developed countries, the solution to this problem depends
not only on reducing energy consumption but also on the introduction of new innovative processes in power supply
systems and energy systems. In particular, there is a growing interest in the modernization of energy systems in
the world in recent years based on a new concept called Smart Grid («intelligent power system»).

The problem of energy efficiency is especially relevant for Ukraine, which has the highest value of energy
intensity of gross domestic product, and the country's energy system is characterized by extremely high losses of
electricity in the grid. The largest consumers of electricity in Ukraine are large industrial enterprises, where the
high energy intensity of production is caused by the depreciation of fixed assets; lack of incentives to implement
energy efficiency measures and of a systematic approach to energy consumption; lack of financial resources for
the implementation of energy efficiency measures.

Issues of identifying the problems of energy efficiency of the economy and ways to solve them are set out in
the scientific works of such researchers as S. M. Baliuta, O. S. Bykonia, A. Yu. Danilkova, Ya. V. Krutohorskyi,
O. O. Liakhova, Yu. T. Matvieieva, H. H. Pivniak, S. V. Sapozhnikov, O. V. Fedirets, V. O. Shvedun. Without
diminishing the results of the previous research, it should be noted that a number of problematic issues on this
topic are still studied insufficiently, which determines the relevance of the research topic.

The aim of this research is to assess energy efficiency as a factor of the competitiveness of Ukraine's industrial
products, justify the main reasons for the high energy intensity of GDP in Ukraine, and the necessity of innovative
direction for the future development of energy through the implementation of «smart grids».

Analysis of the energy sector’s current state and development has shown that the problems in the power
industry today can not be solved only by extensive capacity-building of grids and increasing the number of
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electrical equipment. A new direction in the future development of energy is the implementation of smart grids
(«Smart Grid»).

The domestic national economy has problems with energy efficiency and energy saving. The solution to these
problems lies in the field of implementing energy management and audit, studying and using foreign experience
in the development of intelligent energy.

Keywords: energy efficiency, energy-saving, energy intensity, intelligent energy system, national economy,
Smart Grid.

JEL Classification: D24, L53, M11

Formulation of the problem. At the present stage of development of the world economy, the tendencies to
the leading role of electricity in energy consumption compared to petroleum products have developed significantly.
Their appearance can be explained by the backlog in the growth rate of electricity prices from the prices of natural
gas and oil. Therefore, the problem of energy saving and energy efficiency has appeared.

Analysis of recent research and publications. Issues of identifying problems of energy efficiency of the economy
and ways to solve them are set out in the scientific works of such researchers as S. M. Baliuta, O. S. Bykonia,
A. Yu. Danilkova, Ya. V. Krutohorskyi, O. O. Liakhova, Yu.T. Matvieieva, H. H. Pivniak, S. V. Sapozhnikov,
O. V. Fedirets, V. O. Shvedun. Without diminishing the results of the previous research, it should be noted that some
problematic issues on this topic are still studied insufficiently, which determines the relevance of the research topic.

Presentation of the main material (results of work). The urgency of this problem for Ukraine is caused
primarily by the high value of energy intensity of GDP as a generalizing indicator characterizing the level of energy
consumption per unit of GDP produced and is measured in kilograms of oil equivalent per 1 dollar of GDP (koe/USD).

Fig. 1. shows the value of this indicator for Ukraine and some other countries of the world in 2020.
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Figure 1. Energy intensity of GDP for several countries of the world in 2020,
koe/USD of GDP
Source: Statistical Yearbook of World Energy, 2020 [7].

The data in the figure show that Ukraine has the highest value of energy intensity of GDP (0.232 koe/USD of GDP)
according to the statistical yearbook of world energy. In second place in this ranking takes the Russian Federation (0.21
koe/USD of GDP), and the third place belongs to Venezuela (0.205 koe/USD of GDP). The lowest values of the indicator
are recorded in Colombia, Great Britain, Italy, Germany, and other countries. Meanwhile, the higher is the level of energy
intensity, the lower is the efficiency of the economy and its competitiveness in the world market.

The problem of the high energy intensity of Ukraine's GDP has not been solved since Ukraine's independence.
In 1990-1991, this indicator in Ukraine was at the level of 0.895 koe, while the world average was 0.370 koe, i.e. 2.4
times lower [8].

The main reasons for the high energy intensity of GDP in Ukraine are:

- a depreciation of fixed assets of large domestic industrial enterprises;

- insufficient financial resources of the state and economic entities for the implementation of energy efficiency
measures;

- lack of incentives to implement energy efficiency measures and of a systematic approach to energy
consumption.

To solve the problem of energy saving, highly developed countries stimulate investments in improving the
energy efficiency of national economies, implement policies to reduce their dependence on energy imports, use
actively modern energy-saving technologies and alternative energy sources, introduce intelligent energy.
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An analysis of the state and development of the world energy sphere conducted by the International Energy
Agency has shown that energy problems today cannot be solved only by extensive way of increasing the networks’
capacity and growth of the amount of electrical equipment. A new direction of future energy development is the
introduction of «Smart Grids» [3].

The «smart grid» concept is interpreted by experts as the «electrical network, which based on modern
innovative technologies, coordinates and manages effectively the operation of all connected facilities — from various
systems of generation, transmission and distribution of electricity to its consumers with the aim of creation cost-
effectively and a stable energy system with low losses and a high level of reliability and energy supply quality» [3].

Today, more than 2,930 organizations from 50 countries of the world participate in Smart Grid projects of
intelligent energy. The main investments in Smart Grid projects are concentrated in Denmark, Germany, Spain,
France, Great Britain, Belgium, and Sweden. European countries expect to save about 7.5 billion Euros annually
through the introduction of new technologies [6].

The expected results from the implementation of Smart Grid systems are as follows [3]:

- more efficient use of energy resources;

- an ncrease of power supply reliability, reduce of the time of emergency shutdown; increase in the efficiency
of power grid equipment loading;

- increase in the volume of electricity transit (up to 40-50%) without the construction of new network facilities;

- reduction of costs for electricity production and the level of electricity losses in the grid;

- detection of irrational use and theft of electricity, damage to equipment.

Based on the above, Ukraine needs to study the experience of European countries, including Germany, for
solving the problem of low energy efficiency, and it should be considered that in 2020 the value of Ukraine's energy
intensity indicator exceeded the one in Germany by 3.3 times (see Fig. 1).

In Ukraine, as in other countries, the state energy-saving policy is implemented, which content is determined
by the Law of Ukraine «On Energy-Saving». According to this Law, «energy-saving policy is administrative and
legal and financial and economic regulation of processes of production, conversion, transportation, storage,
production, distribution, and use of fuel and energy resources for the purpose of their rational use and economical
expenditure [2].

To implement the state energy-saving policy in Ukraine, the State Agency on Energy Efficiency and Energy
Saving of Ukraine was established in 2014. The main tasks of this structure are the following [4]:

- implementation of the state policy in the field of efficient use of fuel and energy resources, energy saving,
renewable energy sources and alternative fuels;

- ensuring an increase in the share of renewable energy sources and alternative fuels in the energy balance
of Ukraine;

- provision of administrative services on energy efficiency and energy saving;

- implementation of public-private partnership in the field of efficient use of fuel and energy resources, energy
saving, renewable energy sources and alternative fuels;

- ensures creation and operation of the state system of monitoring of indicators of the energy balance of
Ukraine;

- ensures creation and operation of energy audit and introduction of energy management.

By the order of the Cabinet of Ministers of Ukraine on August 18, 2017, No. 605-p. Ukraine's Energy Strategy
for the period up to 2035 «Security, Energy Efficiency, Competitiveness» was approved. One of the main goals of
this document is to ensure the energy security of the state. The document aims to reduce the energy intensity of
gross domestic product to the level of 0.17 koe per 1 USD of GDP (based on purchasing power parity).

The Ministry of Energy of Ukraine together with the State Agency on Energy Efficiency and Energy Saving of
Ukraine has developed a draft «National Action Plan for Energy Efficiency for the Period up to 2030». According to
this document, there is an urgent need in Ukraine to adopt and implement European norms and standards in the field
of energy efficiency.

In November 2020, at the initiative of UNIDO (United Nations Industrial Development Organization) and
Ukrgasbank, a new financial instrument was presented — Loan Guarantee Fund for Industrial Energy Efficiency. The fund
was introduced taking into account the fact that industry in Ukraine accounts for 30% of total final energy consumption.

That is why it is important to develop energy efficiency in this sector. For this purpose the State Agency on
Energy Efficiency and Energy Saving of Ukraine together with UNIDO has developed a series of national energy
efficiency standards, training for energy managers was held, the recommendations for the implementation of the
Directive 27 EU were prepared, proposals to launch business support tools were developed [5].

Thanks to the established fund, Ukrainian industrial enterprises have a unique opportunity to attract loans
without collateral and at a lower interest rate for the implementation of energy management and energy efficiency
measures.

The main characteristics of these loans are:

- loan amount, currency: hryvnia, euro, US dollar equivalent to 150 thousand dollars;

- loan term: up to 18 months;

- own contribution or collateral (bail): not required,;

- the interest rate: in hryvnias — 13%; in dollars — 4.5%; in euros — 4%.
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By participating in such a support program with rather attractive conditions, industrial enterprises will be able to
optimize and reduce their energy consumption, decrease operating costs, become more competitive in the markets.

Conclusions. Thus, the Ukrainian economy has problems related to energy efficiency and energy saving. The
solution to these problems lies in the implementation of energy management and audit, study and use of foreign
experience in the development of intelligent energy.
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