AHOTALIA

Cueonan FO.B. OpranizauiifHO-eKOHOMIYHUIM 1HCTpyMEHTapiii  ympaBIiHHS
BapTICTIO KUTTEBOTO IUKITY 00’ €KTiB OyAiBHUIITBA. — KBanmiikariiiina HaykoBa npaiis Ha
paBax pyKOIHCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTymeHsS JokTopa (imocodii 3a
cnemianbHicTIO 051 — EKoHOMIKa, ranmy3s 3HaHb 05 — CollianbHi Ta TOBEIIHKOBI HAYKHU.
— KuiBchkuii HalllOHAJIBHUN YHIBEPCUTET OYMIBHUIITBA 1 apXITEKTypH, MIHICTEPCTBO
ocBiTH 1 HaykHu Ykpainu, Kuis, 2025 p.

Hucepraiiitna po0oTa TNPUCBSIYEHA BUPIMICHHIO BaXJIHBOTO  HAYyKOBO-
MPUKJIAJHOTO 3aBJaHHS — YIOCKOHAJIEHHS] MEXaH13MIB YIIPaBJIIHHS BAPTICTIO )KUTTEBOTO
IUKITY OO0’€KTIB OyMIBHUIITBA HAa OCHOBI PO3pOOKM KOMIUIEKCHOTO OpraHi3aiiiHo-
€KOHOMIYHOT'O 1HCTPYMEHTapito. Y MOCHIIKEHHI CUCTEMHO OOIPYHTOBAHO MIIXOIU O
CTPYKTypHU3allli >KUTTEBOTO IUKIY OyIiBEJIbHUX 00’ €KTIB, BU3HAYEHO MOr0 KIIOYOBI
eTany Ta YUHHUKK (POpPMyBaHHS BapTOCTI, IO € KPUTUYHO BAKIUBUM B YMOBaX
TpaHchOopMaliitHUX MPOIIECIB Ta BUKIIMKIB BIMICHKOBOI arpecii.

PO3KpUTO CYTHICTH Cy4acCHMX IHCTPYMEHTIB YIPaBJiHHSA BapTICTIO Ha (¢azax
TJIaHyBaHHS, MPOEKTYBaHHS, OYIIBHUIITBA, €KCIUTyaTamii Ta yrtuiizamii. Ha ocHoBi
y3arajJbHEeHHS 3apyODKHOTO 1 BITUM3HSHOIO JOCBIIY MPOAHATI30BaHO METOJ0JIOr]
omiHku moBHOI BapTocTi BosoAinHs (TCO), sxutteBoro nukiny (LCC), dyHkiionanbHo-
BapTICHOTO aHali3y Ta MaTeMaTHUYHOTO MOJEIIOBaHHS. 3alpOTNOHOBAHO MIIXOIU 10
NO€NHAHHS 1UX MeroAiB 3 uudpoumu TexHonoriamu (BIM, ERP, PPM) s
M1BUIIEHHS e()EKTUBHOCTI YIPaBIiHHA Oy/1IBEJIbHUMU MPOEKTAMH Y pEaIbHOMY Yaci.

AxmyanvHicms memu  Oucepmayii 3yMOBJIEHa 3HAYHUMU PYWHYBaHHSIMHU
1H(PaACTPYKTYpH Ta KUTIOBOTrO (OHAY YKpaiHU BHACTIIOK BINCHKOBHX /i, IO BUMArae
HETaitHOTO, MPO30POro i €(h)eKTUBHOTO yMPABIIHHS MPOIIECAMU BiJTHOBJICHHS Ta HOBOTO
OyniBHuLTBa. OnTUMI3AIlisl BUTPAT Ta pallloHAIbHE BUKOPUCTAHHS PECYpCiB Ha BCIX
eTarnax >KUTTEBOTO IIUKIY 00’€KTiB Oy/IBHUIITBA HAOyBa€ CTPATETIYHOTO 3HAYEHHS IS
3a0e3MeYeHHs] CTajJoro PO3BUTKY. 3pOCTal0ui BUMOTH 0 NPHUHLHIIB LUPKYISIPHOI
€KOHOMIKH, BIPOBAXKCHHS 1HHOBaIIMHUX TexHoJsorii (BIM), a Takox HEOOXiAHICTh

e(pEKTUBHOTO YNpPaBIIHHS 3HELIHEHHSAM XUTJIOBOTO ()OHIY BHUCYBAIOTh HOBI BUKIIUKH,



0 3yMOBIIOIOTh  HAarajbHICTh PO3pOOKM Ta BIOCKOHAJIICHHS  BiJIMOBITHOTO
OpraHi3aliifHo-eKOHOMIYHOTO 1HCTPYMEHTapiIo.

Memoto pobomu € HaykoBe OOIPYHTyBaHHsS, pO3poOKa 1 BIPOBAIKEHHS
TEOPETUKO-METOJUYHMX 3acajl 1 MPUKIAIHUX HAMPSMIB YIOCKOHAJICHHS OpraHi3aliiHo-
€KOHOMIYHOTO yTIPaBJIiHHS BapTICTIO )KUTTEBOTO LIUKITY 00’ €KTa OyIiBHUIITBA B Y KpaiHi.

O6'ekmom OocniodcenHss BUCTYIIAIOTh TIPOIECH Ta MEXaHI3MH  YIIPaBIIIHHS
BapTICTIO OyIiBEJILHUX 00'€EKTIB Ha BCIX €Tallax iX KUTTEBOTO IUKITY.

IIpeomemom OocniddcenHss € TEOPETUKO-METONWYHI 1 TIPaAKTU4YHI 3acajau
dbopMyBaHHsS J1€BOTO 1HCTPYMEHTAPII0 YMPABIIHHA JKUTTEBUM ITUKIOM OO0 €KTIB
OyIIBHUIITBA.

HaykoBa HOBM3Ha OTpUMaHUX PE3YJbTATIB IMOJSATAE€ Yy pO3poOI OpraHi3aliiHo-
€KOHOMIYHOTO 1HCTPYMEHTAPII0 YIPABIIHHS BapTICTIO JKUTTEBOTO IHMKIY OO €KTIB
OyJIBHUIITBA, 110 0Aa3ye€ThCsl HA IHTETPOBAHOMY MIJAXOA1 10 BpaXyBaHHS 1HHOBAI[IMHUX
aCIeKTIB, 30KpeMa pPO3pOOKH 1HIMKATOPIB 3HEI[IHEHHS >KUTIOBOrO (HOHIY HA OCHOBI
(YHKIL10HAJIBHOTO 3HOCY Ta OHOBJICHOI MEP10AnU3allii KUTTEBOTO LIUKITY.

Yoockonaneno:

- METOJWYHUN MAXIJ O OIIHKKA BapTOCTI JKUTTEBOTO IMKIY OYIiBEIbHHX
00’€KTIB, SKMU IHTErpye YMHHUK 4Yacy, AUCKOHTYBaHHS BUTpAT Ta 1HAEKCALIIO IIiH,
3a0e3euyourd  MJIBUINCHY TOYHICTh BHU3HAYCHHS  E€KOHOMIYHOI  JIOIIJIBHOCTI
IHBECTHUIIIMHUX pIillIeHb Ta OOTPYHTOBaHUN BHOIp TMPOEKTIB 3 JOBTOCTPOKOBOIO
MEPCIIEKTHBOIO;

- MAXia 70 BUOOPY ONTUMAIBHOTO BapiaHTy OyMiBHUIITBA, 3aCHOBaHWM Ha
KOMILJIEKCHOMY TOPIBHSIHHI KalliTaJlbHUX, €KCIUIyaTal[liHUX BUTpPAT Ta BUTPAT Ha
yrpumanHs. Lle 3a0e3nedye crpareriyHo OOIPYHTOBAHE YMPABIIHHS pecypcaMH Ta
MIHIMI3allil0 CYKYITHUX BUTpAT Ha BCIX €Tarnax >KUTTEBOTO LUKITY;

- MaTEMaTUYHY MO/IeJIb OPIBHSUIBHOTO aHATI3y BapiaHTIB peaiizalii Oy /1iBeJIbHUX
o0'exTiB, sxa BukopuctoBye kputepii NPV, IRR Ta DPP. Ils mozenr mae 3mory
00’€KTUBHO OLIIHUTH €KOHOMIYHY €(EKTUBHICTb Ta CTPOK OKYIMHOCTI I1HBECTHIIIM,

HAJAal04Yu HaJAIMHUN IHCTPYMEHT AJI IPUNHATTS 3BaXEHUX (PIHAHCOBUX PILIEHb.



Habynu nooanvuozo pozsumxy:

- BU3HAYCHHSI TEPMIHY <CKUTTEBUI UK 00’€KTa OYIBHUIITBA B YMOBaX BOEHHO1
Ta TIOCTBOEHHOT BiAOYI0BM» SIK OE3MEepEPBHOTO MPOIIECY BiJl OOTPYHTYBAHHS MOTPEOH 10
yTUII3aIii, 3 akIEeHTOM Ha CTIHKICTh, €Heproe(eKTUBHICTh, OC3IMEKy, yIpaBIiHHS
MOTIIKOKEHHSIMH, COITiaTbHY CIIPaBEJIMBICTh Ta TICUXOJIOTIYHE BITHOBJICHHS TPOMAJT;

- KOHUEIMIlIA YNpaBJIiHHA BUTpaTaMd Ha BCIX eTanax XUTTEBOTO LHUKIY
OyniBenbHOTO 00’€KTa, sKa I1HTETPyE JOTOBIPHE IIIHOYTBOPEHHS, TPAHCIOPTHE
IUTAHYBaHHS Ta TEXHIYHE OOCIyroBYyBaHHsS 00JIaJHAaHHA, 3a0€3MeUyr0ud KOMIUIEKCHUM
KOHTPOJIb Ta ONTHUMI3AIlil0 BUTPAT;

- METOJAOJIOTIA 3aCTOCYBaHHS Cy4YacHHUX LHUPpoBUX 1HCTpyMeHTIB (BIM-
TEXHOJIOT1i, aHATITUYHUX MIaTPOPM, MATEMATUYHOTO MOJIEITFOBAHHS ) 111 KOHTPOJIIO Ta
ONTHUMI3allli BAPTOCTI JKUTTEBOIO IUKITY, 110 JI03BOJISIE aBTOMATU3yBaTH 301p Ta aHaNI3
JAHUX, M1JIBUIIATHA TOYHICTh MPOTHO31B 1 MPO30PICTh (PIHAHCOBUX MOTOKIB;

- MAXIT 10 PO3POOKH 1HAMKATOPIB 3HEI[IHEHHS JKUTIOBOTO (OHIY, 110
IPYHTYETBCS Ha (PYHKIIOHATBHOMY 3HOCI Ta OHOBJICHIM Nepioau3alii )KUTTEBOTO LIUKITY
o0’exTiB. Lleil miaxin 103BOJsE TOYHIMIE 1EHTU(IKYBAaTH €Tanu BTpPaTH BapTOCTI Ta
npuiiMaTé  OOTpYHTOBaHI pIIIEHHS MIOJ0 peHoBalili abo PEeKOHCTPYKIi, 13
3aCTOCYBaHHSAM METO/IIB HEUITKOTO JIOTTYHOTO BUCHOBKY TUITY CyreHo Juisl miABUIICHHS
HAJIHOCTI pO3paxyHKIB 32 HETIOBHUX JAHUX;

- TPAKTUYHI PEKOMEHAIIIT 10JI0 3HMKEHHSI BUTPAT Ha MEPEBE3CHHS Ta PEMOHT
TEeXHIKH, 110 0a3ylOThCAd Ha 3aCTOCYBaHHI TPAHCIOPTHOI 3ajayi Ta JAUHAMIYHOTO
nporpamyBaHHs. Lli pexomeHmaiii CHpusitoTh 3MEHIICHHIO HENPOJYKTUBHUX BUTpAT,
MiHIMI3a1(li MPOCTOIB TEXHIKU Ta ONTUMI3AIlli IOTICTUYHUX MPOLECIB y OyiBHUIITBI.

[IpakThyHa IIHHICTH POOOTH MIATBEPKEHA MO3UTUBHUMH BIPOBAKEHHSAMU ii
pe3ynbTatiB y mpaktuky aisuibHOcTI TOB «HamionansHuil arecraimiitHo-HaBYAIbHUAN
nentp», TOB «Eunepro Imwxkunipuar» T1a TOB «HaykoBo-gocmiaHuii — 1eHTp
I[IHOYTBOPEHHS Ta KOIITOPUCHOTO HOpMYyBaHHS y OynmiBHMLTBI «LliHOOYm»», a Takox
BUKOPUCTAHHSAM Y HaBUaJlbHOMY Mporieci KHIBCHKOro HAIllOHAJIBHOTO YHIBEPCUTETY

OyZIBHUIITBA 1 apXITEKTYpPH.
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Y Mexax JOCHIJKEHHS PO3TJSHYTO KOMIUIEKC 3aXOJiB 13 BIPOBAKEHHS
NapaMeTPUYHOTO CKJIaJaHHS KOIITOPUCIB Ta aBTOMaTu3allii 300py JaHUX MPO BUTPATU
MaTepianiB 1 poOiT. AHali3 YyTJIMBOCTI BHSBUB, IO BIUIMB KIIOYOBHX PECypCiB
(HampuKJIa, BapTOCTI OETOHHUX POOIT Ta MOHTAXY 1H)KCHEPHHX CHCTEM) Ha 3arajbHy
BapTictb LCC mnepeBumrye 60 %. PexomeH7I0BaHO BHKOPHUCTOBYBAaTH €JIEKTPOHHI
KOILITOPUCHI KOMILIEKCH, iHTerpoBaHi 3 BIM-texHoorisiMu, 1110 3a0e31edye 3MEHIIICHHS
JIIOJICBKUX MMOMUJIOK Ta CKOPOUYEHHS Yacy (pOpMyBaHHSI KOIITOPUCY Ha 25 %, CIpUSIIOUN
TOYHOMY KOHTPOJIIO OIOJIKETIB Ta 3HM)KCHHIO PU3MKY MEPEBUTPAT HA PaHHIX eTamax
MPOEKTY.

CdopMyibOBaHO Ta ONTUMI30BAaHO 337ady MiHIMI3alli TPAHCIOPTHUX BUTPAT K
KJIACUYHY TPAHCIIOPTHY 3a7a4y 3 0OMEKEHHSIMU Ha IIPOIYCKHY CIIPOMOKHICTh CKJIAIIB 1
noTpedy OyamaiimanuukiB. Ha ocHOBI ¢akTuunHux TapudiB Ta JaHMX PO BiACTaHI
MOKA3aHo, [0 ONTHUMI3allil MapIIpyTiB J03BOJISIE 36KOHOMUTH 10 12 % Big piduHOTO
Oro/pkeTy Ha Jorictuky. Po3pobiena Excel-Moiens aBTOMaTHYHO TEHEPYE ONTUMATbHI
IUIaHU TIEPEBE3€Hb MPHU 3MiHI BUXIAHUX JIaHUX, 3a0€3MeYyl0Yd BUCOKY THYYKICTb
JIOTICTHYHOTO TUTAHYBaHHS.

JocnimkeHo 3amady po3NOAUTYy pecypciB Ha PEMOHT TEXHIKM 3 ypaxyBaHHSIM
npocToiB. Moienas TUHAMIYHOTO TIPOTpaMyBaHHS JO3BOJIMJIA BU3HAYUTH ONITUMATBHHNA
rpadik peMOHTIB, KM MIHIMI3y€ CyMapHl BUTPATH Ha TEXHIYHE OOCIYrOBYBaHHS Ta
BTpaTH Bij MPOCTOIO MamiuH. [TopiBHSHHS aBapiiHOTO Ta IUIAHOBO-MPOMUIAKTUYHOTO
pPEMOHTIB Toka3zayio 10 18 % exoHoMil npu nepexoi Ha mpodiIakTHUHUM rpadik, 1o
MIATBEPAWIIO JIOIIBHICT 1HBECTYBAHHS B CHUCTEMY MOHITOPHHTY CTaHY TEXHIKH Ta
peryJsipHe 00CITyroByBaHHS.

[To6ynoBano Oaratokputepianbny wmoaenbr LCC s TpbOX  BapiaHTIB
KOHCTPYKTHUBHOTO PIIIEHHS (PesbIepchKo-aKynepchkoro myHkTy. OIliHKa BKIIIOYasa
KaliTallbH1, €KCITyaTalliiiHl Ta peHOBAIIiHI BUTPATH 3a 25 POKIB, a TAKOXK PO3PAXYHKHU
NPV, IRR ta DPP. HaitBurigaimmm BusiBuBcsi Bapiant 3: monpu HalBUIILY OYaTKOBY
BapTiCTh (8,22 MIIH TpH), BiH Mae HalHWk4Yl cykymHi BuTpatu LCC (16,23 mMiuH rpH) 1

HalikopoTiuid TepMiH okynHocTi (DPP = 18,7 p.). Lle miakpeciitoe KpUTUUHY BaXKJIUBICTh



KOMIUIEKCHOTO TIJXOy, J€ I1HBECTHIli B OUIbII JOpPOri MaTepiajud Ta CHCTEMU
3MEHIIYIOTh JOBITOCTPOKOBI €KCILTyaTaIliiH1 BUTPATH.

[IpoBeneni  AOCHIKEHHS  MIATBEPIKYIOTH  €(EKTUBHICTh  IHTEIPOBAHOTO
3aCTOCYBaHHS OPraHi3alliiiHO-eKOHOMIYHUX, MAaTEMAaTHYHUX Ta IHPOPMAIIHHUX METO/I1B
YIPaBIiHHS BapTICTIO JKUTTEBOTO IUKITY OyniBenbHUX 00’ €kTiB. Hakomuyenunii nocsig ta
PO3pO0ICHUH IHCTPYMEHTapii MOKYTh OYTH BUKOPUCTAHI SIK ITa0JIOH JIJIst PI3HUX THUIIIB
OyIiBeIbHUX TPOEKTIB. Peamizaiiss 3ampoIrOHOBAaHMX MIAXOAIB JIO3BOJISE IMABUITUATH
mpo30opicTh  (DIHAHCOBUX TMPOIIECIB, 3MEHINUTH 3arajbHUN pU3UK TEPEBUTPAT
njoHaiimenie Ha 10-15 %, a Takox 3a0e3nedye MOXIUBICTh THYYKOI'O pearyBaHHs Ha
3MiHY PUHKOBHX YMOB 1 TEXHIYHUX BUMOT MPOTATOM yChOT'O KMUTTEBOIO LIUKITY 00’ €KTa.
3anponoHOBaHUI 1HCTPYMEHTapii MoOXke OyTH BHUKOPHCTAaHHI 3a0ylIOBHHUKAaMH,
1HBECTOpaMH, POEKTYBAJIbHUKAMH, OpraHaMu MyOJiyHOl BiaJud y MPOIECT MPUNHSTTS
YOPaBIIHCHKUX  PIllI€Hb, CHPSIMOBAaHUX HA 3HIDKEHHS BapTOCTI, MiJABUIICHHSA
eHeproeeKTUBHOCTI Ta 3a0e3leueHHs CTIMKOCTI Oy/iBeab y JIOBTOCTPOKOBIM
NEPCIEKTHUBI.

Kntouoei cnosa. OyniBenbHl 00’e¢ktH, BIM-TexHoioOrii, cTanuii pO3BUTOK,
eKOHOMIYHa e(eKTUBHICTh, IMdpoBa TpaHchopMmallisi, IHHOBAIIWHI TEXHOJIOTII,
¢dbiHaHCcyBaHHsI OYJIBHUIITBA, OI[IHKA >HUTTEBOrO MUKy, >XUTTEBUU UUKI OO0 €KTY
OyIIBHUIITBA, €Tald JKUTTEBOTO IMKIYy 00’€kTa OyIIBHUIITBA, OYIIBHUIITBO,
eHeproeeKTUBHICTh, PU3UKH, IUGPOBI3AIA, YIPaBIIiHHS BapTICTIO, OMTUMI3allis
BUTpAT, BapTICTh OyIIBHMUIITBA, JiHIMHE nporpamyBanHs, LCA (Life Cycle Analysis),
LCC (Life Cycle Costing), LCCA (Life Cycle Cost Analysis), WBLCA (Whole Building

Life Cycle Assessment).



ABSTRACT

Syvolap Yu.V. Organizational and economic tools for managing the life cycle cost
of construction projects.

Thesis for the Doctor of Philosophy degree in specialty 051 — Economics, branch
of knowledge 05 — Social and behavioral sciences. — Kyiv National University of
Construction and Architecture, Ministry of Education and Science of Ukraine, Kyiv,
2025,

This dissertation addresses a significant applied scientific problem - the
improvement of mechanisms for managing the life cycle cost (LCC) of construction
projects by developing a comprehensive organizational and economic toolkit. The study
provides a systematic justification of approaches to structuring the building life cycle,
identifying its key stages and cost-forming factors, which is critically important in the
context of transformational processes and challenges caused by military aggression.

The essence of modern cost management tools is revealed for the stages of
planning, design, construction, operation, and decommissioning. Based on the synthesis
of foreign and domestic experience, the research analyzes methodologies for assessing
total cost of ownership (TCO), life cycle costing (LCC), functional cost analysis, and
mathematical modeling. Approaches are proposed to integrate these methods with digital
technologies (BIM, ERP, PPM) to enhance real-time management of construction
projects.

The relevance of the research is driven by extensive destruction of infrastructure
and housing in Ukraine due to military actions, requiring urgent, transparent, and
effective management of reconstruction and new construction processes. Cost
optimization and rational resource use at all life cycle stages have become strategically
important for ensuring sustainable development. Increasing requirements for circular
economy principles, the introduction of innovative technologies (such as BIM), and the
need for efficient depreciation management of housing stock create new challenges that
call for the development and improvement of relevant organizational and economic tools.

The aim of the study is to scientifically substantiate, develop, and implement

theoretical-methodological foundations and practical directions for improving
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organizational and economic management of the life cycle cost of construction projects
in Ukraine.

The object of the study is the processes and mechanisms for managing the cost of
construction projects at all stages of their life cycle.

The subject of the research is the theoretical, methodological, and practical
foundations for forming effective tools for managing the life cycle of construction
objects.

Scientific novelty lies in the development of a comprehensive organizational and
economic toolkit for managing the life cycle cost of construction projects, based on an
integrated approach that considers innovative aspects, including the development of
housing stock depreciation indicators based on functional obsolescence and an updated
periodization of the life cycle.

Improved:

- a methodological approach to life cycle cost assessment of construction objects
integrating time factor, cost discounting, and price indexing, ensuring higher accuracy of
investment decision-making and long-term project selection;

.a framework for selecting optimal construction alternatives through
comprehensive comparison of capital, operational, and maintenance costs, enabling
strategic resource management and minimization of total Icc;

« a mathematical model for comparative analysis of project implementation options
using NPV, IRR, and DPP criteria, offering an objective evaluation of investment
efficiency and payback periods for informed financial decisions.

Further developed:

« the definition of the term "life cycle of a construction project in conditions of
wartime and post-war recovery" as a continuous process from needs assessment to
decommissioning, emphasizing sustainability, energy efficiency, safety, damage
management, social justice, and psychological recovery of communities;

. the concept of cost management throughout the construction life cycle,
integrating contract pricing, transport planning, and equipment maintenance for

comprehensive cost control and optimization;



8

« methodology for applying modern digital tools (bim technologies, analytical
platforms, mathematical modeling) for cost control and optimization throughout the life
cycle, enabling automated data collection and analysis, improved forecast accuracy, and
transparency of financial flows;

« an approach to developing depreciation indicators for the housing stock based on
functional obsolescence and updated life cycle periodization, enabling more precise
identification of value loss stages and informed decisions on renovation or reconstruction,
using sugeno-type fuzzy inference for enhanced reliability under incomplete data;

« practical recommendations for reducing transportation and equipment repair costs
based on transportation problem solving and dynamic programming, reducing idle time
and optimizing construction logistics.

The practical significance of the study is confirmed by the implementation of its
results in the activities of LLC “National Certification and Training Center”, LLC
“Energo Engineering”, and LLC “Research Center for Pricing and Estimating in
Construction ‘Tsinobud’”, as well as in the educational process of Kyiv National
University of Construction and Architecture.

The study presents a set of measures for the implementation of parametric cost
estimation and automated data collection on materials and labor costs. Sensitivity analysis
shows that the influence of key resources (e.g., concrete works and MEP systems) on total
LCC exceeds 60%. It is recommended to use electronic estimation tools integrated with
BIM technologies, which reduce human error and estimation time by 25%, improving
budget control and reducing cost overruns at early project stages.

A transportation cost minimization problem was formulated as a classical
transportation model with constraints on warehouse capacities and construction site
needs. Based on real tariffs and distance data, optimized routing saved up to 12% of the
annual logistics budget. The developed Excel model automatically generates optimal
transport plans upon input changes, providing high flexibility in logistics planning.

A resource allocation model for equipment repair under idle constraints was also
studied. The dynamic programming approach enabled optimization of maintenance

schedules, minimizing service and downtime costs. Transitioning from reactive to
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preventive maintenance yielded up to 18% savings, justifying investments in monitoring
systems and regular servicing.

A multi-criteria LCC model was developed for three structural options of a
feldsher-midwife station. The evaluation included capital, operational, and renovation
costs over 25 years, along with NPV, IRR, and DPP calculations. Option 3 proved most
cost-effective: despite the highest initial cost (UAH 8.22 million), it had the lowest total
LCC (UAH 16.23 million) and shortest payback period (DPP ~ 18.7 years). This
underscores the importance of a comprehensive approach where higher upfront
investments reduce long-term operating costs.

The conducted research confirms the effectiveness of integrating organizational-
economic, mathematical, and digital methods for managing life cycle cost of construction
projects. The developed toolkit and accumulated experience can serve as a template for
various types of construction projects. Implementing the proposed approaches enhances
financial transparency, reduces cost overrun risks by 10-15%, and allows flexible
adaptation to changing market and technical conditions throughout the project life cycle.
The proposed tools can be used by developers, investors, designers, and public authorities
in decision-making processes aimed at reducing costs, improving energy efficiency, and
ensuring the long-term sustainability of buildings.

Keywords: construction projects, BIM technologies, sustainable development,
economic efficiency, digital transformation, innovative technologies, construction
financing, life cycle assessment, building life cycle, life cycle stages, construction, energy
efficiency, risk management, digitalization, cost management, cost optimization,
construction cost, linear programming, LCA (Life Cycle Analysis), LCC (Life Cycle
Costing), LCCA (Life Cycle Cost Analysis), WBLCA (Whole Building Life Cycle
Assessment).



