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1. ExoHOMiKO-11MdPOBi MOJ€Ii yIIpaBliHHS MigIIPUEMCTBAMU-CTENKXO0JIIepaMy IPOEKTIB HiocdepocymicHOTO
Oy[iBHALITBA

2. Economic and digital models for managing stakeholder enterprises in biosphere-compatible construction
projects

Pedepar/anoTamis:

1. locnimpkeHHsl IPUCBSIYEHO PO3B'sI3aHHIO HAYKOBOi TpobsieMy GOpMyBaHHS 3acali EKOHOMIKO-1IM(pPOBOro
yIPaBJliHHS NigIIPUEMCTBAMU-CTENKXOJIJIePaMU NIPOEKTIB 6iocdepocymicHOro 6yAiBHULTBA Ta PO3PO6IEHHIO
iHCTpyMEHTapilo OLiHIOBAHHS, IPOrHO3YBAaHHS 1 MiZTPUMKU YIIPABIIHCHKUX pillleHb. METOI0 € HayKOBE
OOIpYHTYBaHHSI €KOHOMIKO-IIM(POBUX MOZeJIeil YIIPaBJIiHHS HMiANpreEMCTBAMU-CTEHKXOJIIepPaMH Ta MEXaHi3MiB ix
peasizallii B MyJIbTUIIPOEKTHI ekocucTeMi. OBIpyHTOBaHO €BOJIIOLiIO YIIPaBJiHHA Bifl iHAyCTpiasbHO-pecypcHoi Ta
IIPOEKTHO-TIPOLIECHOI MOZeseN A0 UUPPOBO-iHTErpaLiiiHOI, CTENKXOJILEPChKO-€KOCUCTEMHOI 11 6iocdepocyMicHOI
€KOHOMIKO-111(pPOBOi MOAEeseN. YTOUHEHO 3MiCT MifIPUEMCTBA-CTENKXOJTEpa K BiAKPHUTOI EKOHOMIYHOI CUCTEMH,

1110 BUKOHY€ BM3HAUY€HY PYHKIIOHAJIbHY POJIb Y IIPOEKTHI €KOCUCTeMI, BUKOPUCTOBYE Ta IIPOLYKY€E AaHi, Ipuiimae



PU3UKU I BIUIMBAE HA XUTTEBOLMKJIIOBI pe3yJIbTaTU OYZiBEJIbHOTO aKTUBY. PO3P006JIEHO OHTOJIOTIUHY MOJIEIb
€KOHOMIKO-1[M(pOBOro yIpaBiiHHS, SKa BIIOPSIKOBYE B3a€MO3B'SI3KU Pi3NYHUX i [NPPOBUX aKTUBIB, IIPOLIECIB,
YVYaCHUKIB, PECypCiB, IIpaBUJl Ta OKa3HUKiB. CGOPMOBAHO KOHLENTYaJIbHO-METO0JIOTIYHY IJ1aTGOopMy 3 icTbMa
B32€MOIIOB'SI3aHVMM KOHTYPaMH, 110 3a6€31e4YyI0Th IPUYMHHO-JIOTIYHE Y3TOJKE€HHS! iHCTUTYLIIHUX BUMOT,
U1(PpPOBUX JAHUX, PU3UKIB, PE3yJIbTATiB OLIHIOBAaHHS Ta KOPUTYBaJIbHUX Jiil. PO3BMHYTO METOM0JIOTIYHUI 6a31C
CTIMIKOCTi Ta pe3uIbeHTHOCTI MiANPUEMCTB-CTENKXOepiB Yepes iHTerpaiiiio ¢piHaHCOBOi, orlepalliifHof,
opraxizauiiiHoi, inpopMalifHO-1IM(PPOBOI Ta EKOCUCTEMHOI CKJIaI0BUX. Pe3anybeHTHICTb (popMaizoBaHo
IIOCJIiIOBHICTIO B3a€EMOIIOB I3aHUX 3[IaTHOCTE «IlepefbadeHHs — pearyBaHHS — BiITHOBJIEHHS — TPaHCHOpMaLLisi».
3arpornoHOBaHO MOJENb iIHHOBALIMHO-€KOJIOTIYHOI KOPIIOPAaTUBHOI KyJIbTYPH, SIKa MTO€IHYE LiHHICHI OpieHTHpY,
IIOBEJiHKOBi HOpMH, LIN(PPOBi KOMIIETEHTHOCTI Ta €KOJIOTIYHY BiANIOBiZaIbHICTh yYaCHUKIB. PO3p006sIeHO MeXaHi3M
iHcTuryuionanizanii ESG-npuHUMINIB Yepe3 epeTBOPEHHS KOXKHOI BUMOTY Ha BUMIPIOBaHUI NTOKa3HVK, TPAHUYHE
3HAYEHHS, IHKEPeJIo NaHuX, cdepy BifIOBiIaNIbHOCTI, CIIOCIO KOHTPOJIIO Ta KOPUTYBAJbHY Hil0. OGrpyHTOBaHO
MEXaHi3M aJalTUBHOI ajloKallil pU3KKiB, 32 SKMM BiJl[IOBiaJIbHICTh 3aKPIIJIIOETHCS 32 YI4ACHUKOM, CIIPOMOKHUM
KOHTPOJIIOBATU JKEPEJIO PU3MKY, 3a1106iraty oro peasnisauii abo MiHiMi3yBaTH HacsifKu [jisl TpoekTy. [lapameTpu
€KOHOMIKO-LJU(PPOBOro yIIPaB/IiHHS ONEePalliOHAi30BaHO B iHIMKATUBHO-KPUTEPIaJIbHINl CUCTEMI, SIKa TIOEIHYE
€KOHOMIYHY pe3yJIbTaTUBHICTh, [U(POBY 3PisiCTh yIPaBIiHHS, €KOJIOTiUHY Ta 6iocdepocymicHy epeKTUBHICTb,
CTEHMKXOJIIEPHO-JIIOAVHOLEHTPUYHY OPi€HTOBAHICTb 1 OPraHi3alilHO-iHHOBAalliliHy CTiMKiCTb. [HIMKaTOpH
IIOB'SI3aHO 3 (Pa3aMU XXUTTEBOI'O LUKIIY [IPOEKTY, IKEPeIaMy, BJJACHUKAMU Ta CIOCOOaMU MiATBEPAKEHHS IaHUX.
3anpoBaiKeHO HEKOMIIeH CalliliHi TTopory 6e3reKy, HOPMaTUBHOI BifllTOBIIHOCTI, €KOJIOrYHUX OOMEKEHb i IKOCTi
IAHUX, [IOPYLIEHHS SIKUX He MOsKe OyTH HiBesibOBaHE BUCOKMMU 3HAYEHHSIMU iHINX NapameTpis. Lludposuii
iHCTpyMeHTapiil CTPYKTypOBaHO Ha OCHOBI CIIJILBHOTO CepeloBUIIA JaHUX, iHPpopMaliiiHoi Mogeri 06’eKTa,
M(pPOBOro ABIHMKA Ta MOYJIiB MOHITOPMHTY, IPOTHO3YBaHHS I KOHTPOJIIO. PO3p06ieHo 6araTopiBHEBY HEUITKO-
JoriyHy mogiesib IDEM, npusHaveHy 1151 iHTerpaabHOi 1iarHOCTUKY YIIPaBJiHCBKOTO CTaHYy MifIPUEMCTB-
CTEMKXOJIIEPIB 32 YMOB Pi3HOPITHOCTI JaHNX, HEBU3HAYEHOCTI Ta B3a€MO3aJI€KHOCTI OL[iHIOBAHUX NIapaMETPiB.
PesysibTaT MOZIE€/IIOBAHHS IIPE/ICTABIEHO HOPMOBAHUM 3HaYeHHsIM IDEM, komnoHeHTHUM nipodinem Outl-Out5 Ta
IVPEKTUBHMM PiBHEM YIIPABJIIHCBKOT'O CTaHY IiAIIPUEMCTBA — BUIIEPEIPKAJIBHUM, CTIMKMM, OCTATHIM, ITE€PEXiTHNM
abo KpUTHMYHUM. [HTerpasbHa OljiHKa BU3HAYa€ 3arajJbHUi piBeHb CIIPOMOXKHOCTI MiATIpUEMCTBA 0 y4acTi B
npoexTax 6iocepocymicHOro 6yAiBHULTBA, TOJi SIK KOMIIOHEHTHU TPOQib pO3KPUBAE BHYTPILIHIO CTPYKTYPY
pe3yJIbTaTy, BUSBIISIE OOMEXYBaJIbHY MiICUCTEMY 1 CTPYKTYPHi fruc6anaHcy. 3aBasku nbomy IDEM BUKOHYE He
Jiiiie OLiHIOBAJIbHY, a 1 AiarHOCTUYHY QYHKIII0, 3a6€e311e4y0u IIPOCTEeXXyBaHUI TIepexiy, BiJl IEpBUHHUX
iHguKaTopiB N0 3MiCcTOBOI iHTEpHpeTallii yrpaBiHCbKOTrO CTaHy Ta BUOOPY KOPUTyBaJIbHUX 1ii. [IpakTuyHa
anpo6auis IDEM Ha eMnipUYHUX JAHUX AOCIIIPKyBaHUX MiANPUEMCTB i CLIeHapHO C(POPMOBAHUX KOMOIHALisX
Outl-Out5 niaTBepauia GyHKIiOHAIbHY CTPOMOXKHICTb MOJIEJIi, JIOTIYHY Y3rOIPKEHICTh 6a31 HEUiTKUX IIpaBul,
YYTJIMBICTh iHTE€rpajIbHOI OLIHKY [0 3MiHM BXiIHMX IIapaMETPiB Ta 30aTHICTh PO3Ii3HABATU KPalHi, IPOMDKHI 1
CTPYKTYpPHO He3b6anaHcoBaHi cTanu. Ha ocHoBi IDEM po3po6JieHO [jiarTHOCTUKO-PEKOMEHAALIMHUI MEXaHi3M, SIKUI
[IEPETBOPIOE IHTETpajibHY OLiHKY, AJMPEKTUBHUN PiB€Hb i KOMIIOHEHTHUI NPOQiib NiANpUEMCTBA HA KPUTEPIi
Bigbopy napTHepiB, nudepeHLiiioBaHi YMOBH y4aCTi B IPOEKTi, KOHTPAKTHI O6MEKeHHSI, KOHTPOJIbHI [IOKa3HUKU Ta
aJIpeCHi IporpaMu po3BUTKY. 3allpOIIOHOBAHMI iIHCTPYMEHTAPi IPU3HAYEHWH 1715 OL[iHIOBAaHHS FOTOBHOCTI
IiANpUEMCTB [0 6i0cepOoCyMiCHOrO BUPOOHUIITBA, BUSBJIEHHS (PYHKLIOHAIBHUX AUCOAJIAHCIB, aloKalil

BiZ[IOBiJAJIbHOCTI, CTPEC-TECTYBaHHA Ta IIOPIBHAHHS YIIPABIiHCbKUX aJIbTEPHATHUB.

2. The research addresses the scientific problem of developing the foundations of economic and digital
management of stakeholder enterprises involved in biosphere-compatible construction projects, along with tools
for assessment, forecasting and decision support. Its purpose is to provide a scientific rationale for the relevant
models and mechanisms for their implementation within a multi-project ecosystem. The evolution of management
from industrial-resource and project-process models towards digital-integration, stakeholder-ecosystem and
biosphere-compatible economic and digital models is substantiated. The concept of a stakeholder enterprise is
refined and interpreted as an open economic system that performs a defined functional role within a project
ecosystem, uses and generates data, assumes risks and influences the life-cycle performance of a built asset. An



ontological model of economic and digital management is developed to structure the relationships among physical
and digital assets, processes, participants, resources, rules and indicators. A conceptual and methodological
platform comprising six interconnected domains is established to ensure the causal and logical alignment of
institutional requirements, digital data, risks, assessment results and corrective actions. The methodological
foundations for the stability and resilience of stakeholder enterprises are advanced through the integration of
financial, operational, organisational, information and digital, and ecosystem components. Resilience is formalised
as a sequence of interrelated capabilities: anticipation, response, recovery and transformation. A model of
innovation and environmental corporate culture is proposed, combining participants’ value orientations,
behavioural norms, digital competences and environmental responsibility. A mechanism for institutionalising ESG
principles is developed by translating each requirement into a measurable indicator, threshold value, data source,
area of responsibility, control procedure and corrective action. A mechanism for adaptive risk allocation is
substantiated, under which responsibility is assigned to the participant capable of controlling the source of risk,
preventing its materialisation or minimising its consequences for the project. The parameters of economic and
digital management are operationalised within an indicative and criteria-based system that combines economic
performance, digital management maturity, environmental and biosphere-compatible performance, stakeholder
and human-centred orientation, and organisational and innovation stability. The indicators are linked to project
life-cycle phases, data sources, data owners and verification methods. Non-compensatory thresholds are
introduced for safety, regulatory compliance, environmental constraints and data quality; failure to meet these
thresholds cannot be offset by high values of other parameters. The digital toolkit is structured around a common
data environment, an asset information model, a digital twin, and monitoring, forecasting and control modules. A
multilevel fuzzy logic IDEM model is developed for the integrated diagnosis of the managerial state of stakeholder
enterprises under conditions of heterogeneous data, uncertainty and interdependence among the assessed
parameters. The modelling outcome is represented by a normalised IDEM value, an Outl-Out5 component profile
and a directive level of the enterprise’s managerial state, classified as advanced, stable, sufficient, transitional or
critical. The integrated score determines the enterprise’s overall capability to participate in biosphere-compatible
construction projects, whereas the component profile reveals the internal structure of the result and identifies the
constraining subsystem and structural imbalances. IDEM therefore performs both assessment and diagnostic
functions, providing a traceable transition from primary indicators to a substantive interpretation of the
enterprise’s managerial state and the selection of corrective actions. Practical testing of IDEM using empirical data
from the enterprises under study and scenario-generated combinations of Outl-Out5 confirms the model’s
functional capability, the logical consistency of its fuzzy rule base, the sensitivity of the integrated score to
changes in input parameters, and its ability to recognise extreme, intermediate and structurally imbalanced states.
An IDEM-based diagnostic and recommendation mechanism is developed to translate the enterprise’s integrated
score, directive level and component profile into partner selection criteria, differentiated conditions for project
participation, contractual constraints, performance indicators and targeted development programmes. The
proposed toolkit is intended to assess enterprises’ readiness for biosphere-compatible production, identify
functional imbalances, allocate responsibility, conduct stress testing and compare managerial alternatives.
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