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Jucepraiiisi TNpUCBAYEHA TEOPETHKO-METOAUYHOMY OOTPYHTYBaHHIO —Ta
OPAaKTUYHOMY  BIPOBAPKEHHIO CHCTEMU EHEPreTUYHOIO MEHEKMEHTY Ha
MIAITPUEMCTBAX KOMYHAJIBHO1 (D)OPMH BIACHOCTI.

3 ornasgy Ha HayKoBl MpoOieMu e(EeKTUBHOTO E€HEPrOBHUKOPHUCTAHHS
(GopMyeTbCss HHUHI TOPANOK JEHHUH JUId KOHLENTYaJlbHOI'O CTAHOBJIECHHS Ta
MOJIEpHI3allli E€HEPreTUYHOr0 MEHEJIMEHTY SK HaJABXIMWBOIO MEXaHI3My B
ONTHMI3allli EHEProBUKOPUCTaHHS, a BIATaK 30aJaHCOBAHOTO BUKOPHCTAHHS
BUPOOHUYOTO MOTEHIIATY €KOHOMIKH.

3 ornsgay Ha Te, WO EHEPrOMEHEIKMEHT — 1€ He JMIIe TIeHepaTop
YIPABIIHCHKUX PINIEHb MIOJI0 PalliOHATFHOTO BUKOPUCTAHHSI €HEPropecypciB, aie u
HEBIIEMHUN €J€MEHT BUPOOHMYOIO MPOLECY, TO B OCHOBI 0a30BUX YNpPaBIIHCHKUX
¢GyHKUIA (MJIaHyBaHHSA, OpraHizallis, MOTHBAlllsl Ta KOHTPOJb) IOBHUHHI JIEKATH
1HIMBIAYyallbHI OCOOJMBOCTI KOXKHOTO 13 MPOIECiB y MOTpiOHMH MoMeHT dacy. Lle
JO3BOJIUTh aHAJII3yBaTH Ta OLIHUTH SKOCTI OKPEMOi CKJIaJ0BOi BHPOOHMIITBA 3
MO3HUIIIT PaIliOHATBFHOTO BUKOPUCTAHHS CHEPTOPECYPCiB.

Kito4oBl HampsiMKM PO3BUTKY EHEPreTUYHOIO MEHEKMEHTY BKIIOYAIOTh
TEXHIYHI W  OpraHizamidHi MIAXOAW [0 3MEHIIEHHS CHEProcloXUBaHHS,
BIIPOBA/PKCHHSI HOBHX TEXHOJIOTIA Ta €HEpro30epekeHHi, 1Mo 0a3yeThCs HA OCHOBI
CydyacHUX TexHojorid. Tak, Ha piBHI oOpraHizauii, YCTaHOB Ta MIANPUEMCTB
EHEPrOMEHE/DKMEHT € HEBIJ EMHUM €JIEeMEHTOM 3arajibHOi YIPaBIIHCHKOI CTpaTerii,
1o 0e3mocepeHbO BIUIMBAE HA €PEKTUBHICTH BUPOOHWYHUX MPOIIECIB Ta paIliOHAIbHE
BUKOPUCTAaHHS  €Heprii. BnpoBamkeHHs UIIICHOI CHUCTEMH  E€HEPreTUYHOIO

MEHE/KMEHTY Y BHPOOHHIITBO 3a0e3leuye KOHTPOJIb, MOHITOPHUHT Ta TOCTIHHE



BJIOCKOHAJICHHSI TIPOIIECIB €HEPTOCTIOKUBAHHS IK OCHOBHI Ba)keJl MIHIMI3allil BUTpAT
Ta IEPEIYMOBH A0 MIJBUILEHHS KOHKYPEHTOCTIPOMOKHOCTI MiPUEMCTB.

VY po60Ti BU3HAYEHO KOHLENTYaJIbHI 3aCajld €HEPreTUYHOTO MEHEKMEHTY Y
TISUTBHOCTI Cy0'€KTIB TOCIOAAPIOBAHHA. Y3arajJbHeHO 1CHYIOYl HAayKOBI MiJIXOIH 0
TPaKTyBaHHS CYTHOCTI €HEPreTUYHOTO MEHEHDKMEHTY Ta OOIPYHTOBAHO HOTo MicCIE B
CUCTEMI CTPATETIYHOTO YIPaBIIHHS MiAMPUEMCTBOM. J[OBemeHO, MO0 €HEePreTHIHUN
MEHEKMEHT JOLIIBHO PO3TJISIATH SIK KOMIUIEKC B3a€EMOIIOB'SI3aHUX YIPABIIHCHKHUX,
OpraHi3allifHMX, TEXHIYHMX Ta EKOHOMIYHHX 3axOJiB, CIPSMOBAaHUX Ha
3a0e3MeyeHHs palioHaJIbHOTO0 BUKOPHUCTAHHSA €HEPreTUYHUX PECYpCiB, MiABUIICHHS
€HEeproe(PeKTUBHOCTI Ta JAOCATHEHHS LIJIEW CTaJIOr0 po3BUTKY. BU3HaueHO OCHOBHI
MPUHIIMIIY €HEPTETUYHOTO MEHEKMEHTY, Cepell IKMX CUCTEMHICTh, Oe3MepepBHICTh
YIAOCKOHAJICHHS,  pecypcHa  €(QEeKTUBHICTb,  €KOJIOTIYHA  BIJTOBIIAJIbHICTD,
IHHOBAIIIHICTH Ta U(POBI3aILis MPOIIECIB YIIPABIIHHS.

3HauHy yBary NOpPHAUIEHO XapaKTEPUCTHULl €JIEMEHTIB Ta (DYHKIIIOHAIBHUX
napaMeTpiB CHUCTEMH EHEPreTUYHOTO MEHEIKMEHTY CYO'€KTIB TOCIOJAPIOBAHHS.
JIOCTIIPKEHO CTPYKTYpPY CHUCTEMHU EHEPreTMYHOTO MEHEKMEHTY Ta BU3HAYEHO ii
KITFOYOB1 CKJIQJIOBI: €HEPTreTUYHY IIOJIITUKY, CHEPreTHYHE IUIaHyBaHHS, CHUCTEMY
MOHITOPUHTY  Ta  KOHTPOJK  C€HEPrOoCHOKMBAHHS,  MEXaHI3MU  aHaJI3y
pPEe3yNbTATUBHOCTI, 1HCTPYMEHTH MOTHMBALli MEpPCOHANTY Ta MPOLEAYPH HPUUHSITTS
VOPABIIHCBKUX pilieHb. OOIpyHTOBAaHO B3a€EMO3B'SI30K MDK (DYHKI[IOHAIBHUMHU
eJIeMEHTaMU CUCTEMU Ta pe3ybTaTaMu €HEPTeTUYHOI AIsUTbHOCTI MIAMPUEMCTBA.

VY mporieci IOCHIKEHHS OKPECIEHO OCOOJMBOCTI CUCTEMU EHEPreTUYHOTO
MEHE/DKMEHTY Ha MIANPUEMCTBAX KOMYHaJIbHOI BiacHOCTi. BcTaHoBieHo, 1m0 Ha
BIJIMIHY BiJ] IPUBATHOTO CEKTOPY, MISUIbHICTh KOMYHAJIBHUX MIIMPUEMCTB MOETHYE
€KOHOMIYHI, COIllaJIbHI Ta €KOJOTiuH1 1. JloBeaeHo, 1Mo cucTteMa eHEepPreTUYHOro
MEHEP)KMEHTY B KOMYHAJIbHOMY CEKTOpl TIOBHHHA BpAaxOBYBaTH cCHeUU(IKY
Tapu(HOTO peryyroBaHHs, 3aJeXKHICTh BiJ OOJKETHOrO (PiHAHCYBaHHS, BHUCOKY
COIIIbHY 3HAUYYIIICTh TOCIYr Ta HEOOXIiMHICTh 3abe3nedeHHs Oe3nmepepBHOCTI
GyHKITIOHYBaHHS KpUTUYHOT 1H(GpacTpykTypu. Bu3HaueHO OCHOBHI mMepeBarud Ta
OOMEXEHHsI BIPOBA/PKEHHS CHCTEM EHEPrOMEHEKMEHTY Ha MiANpUEMCTBAX

KOMYHaJIbHOT ()OPMU BIIACHOCTI.



BaxxnuBuM HampsiMOM JTOCHIJKEHHS CTaJIO 3IACHEHHS aHATITHYHO! OIIHKU
CTAHOBJICHHS ~ Ta  JIIEBOCTI  CUCTEMU  EHEPrOMEHEIXKMEHTY  MIANPUEMCTB
TerlokoMyHeHepro.  I[lpoBeaeHo  aHami3  Cy4acHOTO  CTaHy  MIANPUEMCTB
TEIUIONOCTAYaHHs, OILIHEHO TEHJACHIII CHOXUBAaHHSI MaIMBHO-CHEPTETUYHUX
pecypciB, JHUHAMIKY €HEPrO€EMHOCTI BHUPOOHMIITBA TEIUIOBOI €HEprii Ta piBEHb
BIIPOBA/KEHHS eHeproeeKTUBHUX 3aX0/1B. BUsBIEHO OCHOBHI TE€HAEHIIII PO3BUTKY
CHUCTEM EHEPreTHYHOTO MEHEIKMEHTY B Taly3l TEIUIONOCTAa4aHHS Ta BU3HAYEHO
YUHHUKH, [0 BIUIMBAIOTh HA iX PE3yIbTAaTUBHICTb.

Ha ocHOBI mpoBeAEHOr0 EKCHEPTHOTO JOCTIPKEHHS BHSBJICHO Ta
CHUCTEMATHU30BAHO KJIIOYOBI Oap'epu, CTUMYIM Ta PHU3UKU HU3BKOBYTJIECLIEBOIO
PO3BUTKY TMIANPUEMCTB TEIJIONOCTaYaHHSA. 3a pe3ylbTaTaMU  COIIOJOTIYHOTO
ONHUTYBAaHHS €KCIepTiB chopmMoBaHO cHucTeMy (DaKTOpiB, IIO CTPUMYIOTH
BIIPOBAKEHHSI €HEProe(PeKTUBHUX TEXHOJOTIH Ta HU3bKOBYIJIELEBUX pilieHb. Jlo
OCHOBHHX 0ap'epiB BIAHECEHO HEAOCTATHICTh (DIHAHCOBHUX PECYpPCIB, BUCOKHI PIBEHb
¢izuyHOrO  3HOCY  OOJNaJHAHHS,  HEJAOCKOHANICTb  HOPMAaTHUBHO-IIPABOBOIO
3a0e3reueHHs] Ta OOMEXEHI MOXKJIMBOCTI 3aydeHHsS 1HBecTHIiii. BogHodac
BU3HAYEHO CTHMYJU HHU3BKOBYIJIELIEBOTO PO3BUTKY, CEpel SKHX LHU(PpOBI3aLis
E€HEePreTUYHUX TMPOIIECiB, MDKHApOJAHA (DIHAHCOBA MIATPUMKA, PO3BUTOK 3EJICHHUX
TEXHOJIOT1 Ta TapMOHI3alllsl HAIlOHAJIBHOIO 3aKOHOAABCTBA 3 €BPONEUCHKUMU
BuMoramu. OKpeMoO 11eHTH(IKOBAHO PpHU3HKH, TMOB'SI3aHI 3 BOEHHUMH [ISIMH,
HECTAOUTBHICTIO  €HEPreTUYHUX  PHUHKIB Ta  3arpo3amMu 1 KPUTHUYHOI
1H(pPaCTPYKTYpH.

OcobOnuBe wMiciie B po0OOTI 3aliMae KOMIUIEKCHUU (aKTOpHUN —aHami3
(GYHKIIOHYBAaHHS  CHCTEMH CHEPreTUYHOTO  MEHEIDKMEHTy. Y  pe3yJbTaTi
JOCIIJKEHHSI CUCTEeMaTU30BaHO BHYTPIIIHI Ta 30BHIIIHI (DakTOpuW BIUIMBY Ha
epeKTUBHICTh (YHKI[IOHYBaHHS CHCTEM EHEProMEHEI)XKMEeHTy. Bu3HaueHo BIUIMB
TEXHIKO-TEXHOJIOTIUHUX, €KOHOMIYHUX, OpraHi3aliiiHuX, KaJJpOBUX, €KOJIOTIYHUX Ta
IHCTUTYLIHHUX YUHHHUKIB Ha Pe3yJbTaTH IiSUIBHOCTI MIANPUEMCTB KOMYHAJIBHOTO
cexktopy. OGrpyHTOBAHO MPIOPUTETHICTh OKPEMHUX TPy (DAKTOPIB 3aJICIKHO BiJl PIBHS
PO3BUTKY CHCTEMU €HEPreTUYHOTO MEHEIKMEHTY Ta Chernudikd AisIbHOCTI

I IMTPUEMCTBA.



Y poGoTi BuABIEHO MPOOJEMHU Ta BHU3HAYEHO NEPCIEKTUBH PO3BUTKY
€HEePreTHYHOr0 MEHEPKMEHTY Ha MIANPUEMCTBAX KOMYHAJIbHOi  BJIACHOCTI.
BcranoBiieHo, 110 OCHOBHHUMHU IMpoOJieMaMy 3aJMIIAIOTBCS HEJOCTAaTHIM pIBEHb
ugpoBi3alii yrnpaBIiHCHKUX MPOLECIB, ()parMEHTApHICTh CHUCTEM EHEPreTUYHOTO
MOHITOPHUHTY, ne(piuuT (IHAHCOBUX PECypCiB Ta 0OMEKEHE BUKOPUCTAHHS CyYaCHHUX
IHCTPYMEHTIB aHajii3y eHepreTHyHux gaHux. OOIrpyHTOBaHO TEPCHEKTUBHICTD
igTerpamii  texuosorii  Smart  Grid, uudpoBux mHarpopm  ympaBiIiHHSA
eHepropecypcamMu, aBTOMAaTHU30BaHUX CHUCTEM JAHCHETYEpHU3allli Ta 1HCTPYMEHTIB
IITYYHOTO 1HTEJNEKTY JJIS MiABUIIECHHS €()eKTUBHOCTI €HEPIreTUYHOTO MEHEPKMEHTY.

HaykoBy HOBU3HY JOCIIDKEHHS CTaHOBUTh pO3po0JIEHa  METOJUKa
IHTErpajibHOTO OLIHIOBaHHS €()EKTUBHOCTI BIPOBAKEHHS CUCTEMHU €HEPreTUYHOIO
MEHEKMEHTY. 3amporOHOBAHUNA METOAWYHHUM MiAXiJ 0a3ye€ThCs Ha KOMIUIEKCHOMY
BpaxyBaHHI €KOHOMIYHHUX, €HEPreTUUHUX, TEXHIYHUX, OpraHi3aliiiH1X, COIaIbHUX
Ta €KOJOTYHUX MOKAa3HMKIB JISUIBHOCTI MiANpueMcTBa. Ha BiAMIHY Bl ICHYHOYHMX
MiIXO/iB, METOAMKAa J03BOJsie C(HOpPMYBATH  y3arajlbHIOIOYUN  1HTErpaibHUN
NOKa3HUK €(EKTUBHOCTI CHCTEMH EHEPreTUYHOIO0 MEHEI)KMEHTY Ta BHU3HAUUTU
HAIpPsAMU 11 TOJAJIBIIOTO BIOCKOHAJIEHHS.

[IpakTiyHy CHOPSAMOBAaHICTH POOOTH TOCWIIOE JIETEPMIHOBAHE CIIEHApHE
MPOTHO3YBAaHHSA PO3BUTKY CHCTEMH EHEPreTHYHOTO MEHEIXKMEHTY 3a CICHapisMu
3MIHM  MaKpOEKOHOMIYHOTO Ta BOEHHOTO crTaHy. Po3pobineno  0a3oBuii,
ONTUMICTUYHUIA Ta TECUMICTUYHUHN CIIEHApili PO3BUTKY MIAMPUEMCTB KOMYHAIBHOI
dbopMu BIACHOCTI 3 YypaxyBaHHSIM BIUIMBY MAaKpPOEKOHOMIUYHMX TIOKa3HHKIB,
1HBECTUIIIIHOI aKTUBHOCTI, Tapu(HOI MOJITUKHU, PIBHS JEPKaBHOI MIATPUMKH Ta
OesrekoBuX pus3ukiB. OTpuMaHl pe3yabTaTH TO3BOJWIM OI[IHUTH TOTEHIIHHI
TPA€EKTOPli PO3BUTKY CHCTEM EHEPrOMEHEKMEHTY Ta BH3HAUUTU HaWOUIbII
e(eKTUBHI yIPaBIIHCHKI PIIICHHS B YMOBAaX HEBU3HAYCHOCTI.

[IpakTidHe 3HAuUEHHS OJAEPKAHMX PE3yJAbTaTiB TMOJSATa€ B CTBOPEHHI
MPUKIIAAHOTO THCTPYMEHTAPII0 1HTETpaIlli CUCTEMH €HEPTeTUYHOTO MEHEKMEHTY Ha
MIATPUEMCTBAX KOMYHAJIBHOI ()OpMH BJIACHOCTI B €IUHY CHUCTEMY YIIPaBIiHHS.
OCHOBHI TIOJIOX)KEHHSI 1 BUCHOBKHM JHUCEpTaIllii JOBEIEHO JO0 PIBHSI KOHKPETHHUX

METOJANYHUX PO3POOOK 1 MPAKTUYHMX PEKOMEHJAIllN, peani3allis SKUX CIPUSTAME



MOCUJICHHIO CTIMKOCTI MIANPUEMCTB uYepe3 CTBOPEHHS UITKOI CHUCTEMH MPOTHIT
yMOBaM HEBU3HAYEHOCTI. 3alpolOHOBaHI PEKOMEHAAIlll MOXYTh 3aCTOCOBYBATHUCS
HiIPUEMCTBAMU  JJi1 TMOOYJIOBH, OILIHIOBAaHHS Ta BJIOCKOHAJCHHS YIPaBIIHHSA
CUCTEMH EHEpPreTUYHOTO MEHEKMEHTY 3 MeETOol0 3abe3rneueHHs e(EeKTUBHOTO
GyHKIIIOHYBaHHS  MIANPUEMCTB KOMYHAQJIBHOI  BJIACHOCTi, OpIEHTOBaHUX Ha
MOCUJICHHS] eHEPrOHE3aJIeKHOCTI B YMOBaX BOEHHUX BUKIIUKIB.

OTpuMaHi pe3yabTaTH IOCIHIKEHHS BIPOBAIKEHO B YIPABIIHCHKY MPAKTUKY
VYrpaBiaiHHS KUTIOBO-KOMYHAJIBHOTO TOCMOAApCTBa, 0JaroycTpord Ta eKOJIOTii
TepHomiNIbCbKOI MICBKOT pajiv, L0 JTO3BOJISIE aalTyBaTH €HEPrOMEHEKMEHT ITij
KOHKPETHY cdepy IIsJIbHOCTI, BpaxOBYIOUM CIHenudIuyHI BHUKIWKH, TakKl 5K
CE30HHICTh, BUCOKI CTaHAapTH KOM@OpTy Ta O€3NeKH, BUMOTM [0 HaAINHOCTI
€HEepronocTayaHHs Y HEOOXIIHICTh IHTETpallil «3€JICHUX» TEXHOJIOT1M B KOHKPETHY
chepy nisutbHOCTI (OBizKa Mpo BrpoBapkeHHsS Ne 24/15 Big 19.05.2026); nnsa JIT
«IBaHO — @PaHKIBCHKTEIIIOKOMYHEHEPT0» BCTAHOBJIEHO, 10 CUHEPT1sl TEXHOJIOTTYHOI
MOJIepHI3allii, AuBepcudikailii majaruBa Ta PO3BUTKY JIOJCHKOIO KarliTajdy CTBOPIOE
HEOOXITHUN pecypCHUU 3amac, SKud J03BOJSE KOMYHaIbHINM 1HPPACTPYKTYpi
30epiraTi (QyHKLIIOHAIBHICTh MONPH KOPCTKI PETYISATOPHI OOMEXEHHS Ta 30BHIIIHI
BoeHHI  moku  (moBimka  Ne03/839  Bim  25.05.2026 p.), s MKII
«YUepHIBUITEIJIOKOMYHEHEPIO» 3alPONIOHOBAHUN 1HTErpajbHUN 1HAEKC J103BOJIUB
aBTOPY 31MCHUTHU CTPATEriyHE MO3ULIIOHYBAaHHS AOCHIKYBaHUX 00'€KTIB 32 TpbOMa
30HaMH KOPIIOPATUBHOI >KUTTE3MATHOCTI (CTpATEriuHOl aBTOHOMIi, aJalTUBHOTO
BIDKMBAHHS Ta ynpaBiiHChKoOro kojamncy (moBigka Nel194/0210 Bix 28.05.2026 p);
st « TepHONIBTEIUIOKOMYHEHEPT0» Ha OCHOBI PO3POOJIEHOT CUCTEMH OJIHOYACHUX
€KOHOMETPUYHUX PIBHSHb 3A1MCHEHO JI€TePMIHOBAaHE CIIEHApHE IPOTHO3YRAHHS
MapkepiB cTilikocti mianpueMmcTBa (moBimka Ne 907/1 Bim 03.06.2026 p
HaBUYaJBHUHN MpoIiec 3aXiTHOYKPATHCHKOTO HAIlIOHAIBHOTO yHIBEpCUTETY(10Bi1Ka No
126-24/1247 Bin 20.05.2026 p.) npu BUKIAIaHHI JAUCUUILIIH:«EHEpreTuuHmit
MEHEKMEHT», «AJIbTepHATUBHI Ta BIJHOBIIOBAIBHI JKEpena eHeprii», « Ekonomika

Ta OpraHizailisi CHePreTHYHOTO BUPOOHUIITBAY.
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eHeproe)eKTUBHICTh, CHEPreTUYHA KpH3a, BUPOOHHUIITBO €HEprii, JekapOoHi3allis,

MiIPUEMCTBO, CKOPOUCHHSI CIIOKMBAHHSI €HEPTii, eHepro30epirarounii MpoeKT



SUMMARY

Tkach M. Implementation of the energy management system at municipal
enterprises — Qualification scientific work in the form of a manuscript. Dissertation
for the degree of Doctor of Philosophy in the specialty 073 «Managementy». — West
Ukrainian National University of the Ministry of Education and Science of Ukraine,
Ternopil, 2026.

The dissertation is devoted to the theoretical and methodological substantiation
and practical implementation of the energy management system at enterprises of
municipal ownership.

Given the scientific problems of efficient energy use, an agenda is currently
being formed for the conceptual formation and modernization of energy management
as an extremely important mechanism in optimizing energy use, and therefore the
balanced use of the production potential of the economy.

Given that energy management is not only a generator of management
decisions regarding the rational use of energy resources, but also an integral element
of the production process, the basis of basic management functions (planning,
organization, motivation and control) should be the individual characteristics of each
of the processes at the right time. This will allow analyzing and assessing the quality
of a separate component of production from the standpoint of the rational use of
energy resources.

Key areas of development of energy management include technical and
organizational approaches to reducing energy consumption, introducing new
technologies and energy saving based on modern technologies. Thus, at the level of
organizations, institutions and enterprises, energy management is an integral element
of the overall management strategy, which directly affects the efficiency of
production processes and the rational use of energy. The implementation of a holistic
energy management system in production provides control, monitoring and
continuous improvement of energy consumption processes as the main levers for

minimizing costs and a prerequisite for increasing the competitiveness of enterprises.



The paper defines the conceptual principles of energy management in the
activities of business entities. It summarizes existing scientific approaches to
interpreting the essence of energy management and justifies its place in the system of
strategic management of an enterprise. It is proved that energy management should
be considered as a complex of interrelated managerial, organizational, technical and
economic measures aimed at ensuring the rational use of energy resources, increasing
energy efficiency and achieving sustainable development goals. The main principles
of energy management are defined, including systematicity, continuous improvement,
resource efficiency, environmental responsibility, innovation and digitalization of
management processes.

Considerable attention is paid to the characteristics of the elements and
functional parameters of the energy management system of business entities. The
structure of the energy management system is studied and its key components are
identified: energy policy, energy planning, energy consumption monitoring and
control system, performance analysis mechanisms, personnel motivation tools and
management decision-making procedures. The relationship between the functional
elements of the system and the results of the enterprise's energy activities is
substantiated.

The study outlined the features of the energy management system at
municipally owned enterprises. It was established that, unlike the private sector, the
activities of municipal enterprises combine economic, social and environmental
goals. It was proven that the energy management system in the municipal sector
should take into account the specifics of tariff regulation, dependence on budget
financing, high social significance of services and the need to ensure the continuity of
critical infrastructure. The main advantages and limitations of implementing energy
management systems at municipally owned enterprises were identified.

An important direction of the study was the analytical assessment of the
formation and effectiveness of the energy management system at heat and power
enterprises. An analysis of the current state of heat supply enterprises was conducted,
trends in fuel and energy resource consumption, dynamics of energy intensity of heat

energy production and the level of implementation of energy efficiency measures



were assessed. The main trends in the development of energy management systems in
the heat supply sector were identified and factors affecting their effectiveness were
identified.

Based on the conducted expert research, key barriers, incentives and risks of
low-carbon development of heat supply enterprises were identified and systematized.
Based on the results of a sociological survey of experts, a system of factors that
hinder the implementation of energy-efficient technologies and low-carbon solutions
was formed. The main barriers include insufficient financial resources, high level of
physical wear and tear of equipment, imperfect regulatory and legal support and
limited opportunities to attract investments. At the same time, incentives for low-
carbon development were identified, including the digitalization of energy processes,
international financial support, the development of green technologies and the
harmonization of national legislation with European requirements. Separately, risks
associated with military operations, instability of energy markets and threats to
critical infrastructure were identified. A special place in the work is occupied by a
comprehensive factor analysis of the functioning of the energy management system.
As a result of the study, internal and external factors influencing the effectiveness of
the functioning of energy management systems were systematized. The influence of
technical and technological, economic, organizational, personnel, environmental and
institutional factors on the performance of enterprises in the utility sector has been
determined. The priority of individual groups of factors has been substantiated
depending on the level of development of the energy management system and the
specifics of the enterprise's activities.

The paper identifies problems and defines prospects for the development of
energy management at municipal enterprises. It was established that the main
problems remain the insufficient level of digitalization of management processes,
fragmentation of energy monitoring systems, shortage of financial resources and
limited use of modern energy data analysis tools. The prospects of integrating Smart
Grid technologies, digital energy management platforms, automated dispatching
systems and artificial intelligence tools for increasing the efficiency of energy

management are substantiated.



The scientific novelty of the study is the developed methodology for integral
assessment of the efficiency of the implementation of the energy management
system. The proposed methodological approach is based on comprehensive
consideration of economic, energy, technical, organizational, social and
environmental indicators of the enterprise’s activities. Unlike existing approaches, the
methodology allows for the formation of a generalizing integral indicator of the
efficiency of the energy management system and the identification of areas for its
further improvement.

The practical focus of the work is enhanced by deterministic scenario
forecasting of the development of the energy management system under scenarios of
macroeconomic and martial law changes. A basic, optimistic and pessimistic scenario
for the development of municipal enterprises has been developed, taking into account
the influence of macroeconomic indicators, investment activity, tariff policy, the level
of state support and security risks. The results obtained allowed us to assess the
potential trajectories of the development of energy management systems and
determine the most effective management solutions in conditions of uncertainty.

The practical significance of the results obtained lies in the creation of applied
tools for integrating the energy management system at municipal enterprises into a
single management system. The main provisions and conclusions of the dissertation
have been brought to the level of specific methodological developments and practical
recommendations, the implementation of which will contribute to strengthening the
stability of enterprises through the creation of a clear system for counteracting
uncertainty. The proposed recommendations can be used by enterprises to build,
evaluate and improve the management of the energy management system in order to
ensure the effective functioning of municipal enterprises focused on increasing
energy independence in the face of military challenges.

The obtained research results were implemented in the management practice of
the Department of Housing and Communal Services, Improvement and Ecology of
the Ternopil City Council, which allows adapting energy management to a specific
field of activity, taking into account specific challenges, such as seasonality, high

standards of comfort and safety, requirements for reliability of energy supply, or the



need to integrate «green» technologies into a specific field of activity
(implementation certificate No. 24/15 dated 05/19/2026); for the State Enterprise
«Ivano-Frankivskteplokomunenergo» it was established that the synergy of
technological modernization, fuel diversification and human capital development
creates the necessary resource reserve, which allows the utility infrastructure to
maintain functionality despite strict regulatory restrictions and external military
shocks (reference No. 03/839 dated 05/25/2026), for the Municipal Enterprise
«Chernivtsiteplokomunenergo» the proposed integral index allowed the author to
carry out strategic positioning of the studied objects in three zones of corporate
viability (strategic autonomy, adaptive survival and managerial collapse (reference
No. 1194/0210 dated 05/28/2026); for «Ternopilteplokomunenergo», based on the
developed system of simultaneous econometric equations, deterministic scenario
forecasting of enterprise sustainability markers was carried out (certificate No. 907/1
dated 03.06.2026.); in the educational process West Ukrainian National University
(certificate No. 126-24/1247 dated 05/20/2026) when teaching the following subjects:
«Energy Management», «Alternative and Renewable Energy Sourcesy», «Economics

and Organization of Energy Productiony.

Keywords: sustainable development, climate disruption, renewable heat
supply, renewable energy sources, energy transition, energy conservation, circular
economy, strategic accounting, energy efficiency, energy crisis, energy production,

decarbonization, enterprise, energy consumption reduction, energy-saving project.
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