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The current stage of development of the energy sector of Ukraine is characterized by a
high level of uncertainty due to global transformations of energy markets, depletion of
traditional resources, fluctuations in energy prices and military-political risks. In these
conditions, it is of particular importance to increase the efficiency of project management for
exploration and development of oil and gas fields.

The exploration of new fields is characterized by significant capital intensity and a high
level of risk due to the uncertainty of geological information and market conditions. This
requires the introduction of modern methods of economic and mathematical modelling, which
can provide a comprehensive analysis of the effectiveness of investment decisions [1].

The current practice of evaluating projects in the oil and gas industry is based on a
combination of several types of models:

- geological (assessment of the probability of discovery and the volume of resources);

— technical (determination of technological parameters of production);

- economic (analysis of financial efficiency);

- environmental (assessment of environmental impact risks).

However, traditional approaches often do not take into account the integrated impact of
these factors, which limits the accuracy of project performance assessment and increases
investment risks.

In this regard, there is a need to form complex models that combine geological,
technical and economic parameters into a single assessment system.

The proposed approach is based on the use of an integrated economic and mathematical
model, which allows assessing the probability of discovering deposits, the economic
feasibility of project implementation and the level of investment risk. The basis of modelling
is the formation of an information base, which includes geological, technical and economic
data on similar deposits, in particular indicators of depth, pressure, costs and market.

The assessment of geological success is carried out using the Bayesian approach, which
involves the use of a priori and a posteriori probability to clarify the chances of discovering a
deposit. To determine possible financial results, stochastic modelling using the Monte Carlo
method is used, which allows you to form thousands of scenarios for the development of the
project and estimate the distribution of NPV, IRR and payback period indicators [2].

The next step is to assess the commercial and economic success of the project by
determining the share of scenarios with a positive net present value and a sufficient level of
production. Information sensitivity and value (Vol) analysis also plays an important role,
which allows you to identify key factors influencing project performance and risk levels.
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Based on the results obtained, a system of management decisions is formed aimed at
substantiating investment strategies and increasing the efficiency of project implementation.

Traditional financial indicators are used to analyze the effectiveness of oil and gas
production projects:

- NPV (Net Present Value) — determines the profitability of the project;

- IRR (Internal Rate of Return) — shows marginal yield;

- PP (Payback Period) — reflects the payback period of investments.

The results of the simulation confirmed the high dependence of the efficiency of oil and
gas production projects on changes in the discount rate and market conditions. It has been
established that with the increase in the discount rate, there is a decrease in the indicators of
economic efficiency of projects, which increases the level of investment risk.

Of great importance in the evaluation process is the determination of the Fischer point,
which allows you to compare alternative investment projects and choose the most effective
implementation option. The use of stochastic modeling using the Monte Carlo method made it
possible to assess the variability of financial results and the level of risk of projects under
different development scenarios.

The analysis showed a high level of sensitivity of projects to changes in the external
environment, in particular fluctuations in market parameters and the cost of capital. The
results obtained confirm the need to improve approaches to investment risk management and
take into account the complex impact of geological, technical and economic factors in the
process of managerial decision-making.

It is also worth noting that, despite the availability of modern methods of analysis, a
number of problems remain in the field of evaluation of oil and gas projects, including
mnsufficient consideration of risks and uncertainties, limited use of stochastic models,
incomplete consideration of environmental and social factors, as well as the impact of state
regulation and tax policy. This necessitates further improvement of the methodology of
economic and mathematical modelling in the energy sector.

The developed integrated approach is of great applied importance, as it allows us to
increase the validity of investment decisions, reduce the level of financial risks, optimize the
use of resources and increase the efficiency of project management in the oil and gas sector.
In addition, the use of such models helps to increase the investment attractiveness of the oil
and gas sector of Ukraine [3].

Therefore, integrated economic and mathematical modelling is an important tool for
improving the efficiency of oil and gas exploration projects. The combination of geological,
technical and economic parameters within a single assessment system provides a more
accurate determination of project performance and risk level. The use of Bayesian analysis
methods and Monte Carlo modelling allows for deeper consideration of uncertainty and the
formation of more effective investment decisions. In the current conditions of Ukraine's
development, the introduction of such approaches is an important prerequisite for
strengthening the energy security of the state, increasing economic stability and strengthening
the country's competitive position in the international energy market.
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MITPAIIITHA BE3IEKA K JOMIHAHTA COITAJIEHO-EKOHOMIYHOT
PE3WJILEHTHOCTI PETTOHIB YKPATHI

CyuacHi 3arpo3u YkpaiHi Ta iHOI TJ00albHI BUKIMKM BUMAararoThb KOMILIEKCHOTO
pO3MIIsILy Mirparii sIKk YMHHUKA, 0 MOXe OyTH SIK PH3HKOM, TaK 1 akKTUBOM Yy 3MII[HEHHI
Oe3mnekn. 3aaKIenToBaHO Ha HEOOXITHOCTI MPOBEACHHS HAyKOBO-TIPUKJIAIHUX JAOCTIIKEHb 13
NUTaHb MIrpamiiiHoi 6e3neku B MPUYMHHO-HACITIIKOBOMY acleKTi, 10 J03BOJIsiE BUSHAYUTH
CTIHKICTB/BPa3/IMBICTh YYaCHUKIB MIrPaIifHOTO MPOLIECy A0 PU3HKIB 1 3arpo3, siki BHHUKAIOTh
IIpY MOPYILIEHHI BU3HAYEHHUX O3HAK (JIeraibHa, BIOPSIKOBaHa, Oe3MeuHa) Ta yMOB («Mirparis
Ha O71aro BCiX», JOTPUMaHHS IIPaB JIOIUHY, BIAMOBIIHICT Mirpallii mpaBuiam B i3y, BUi3Ly,
TpaH3UTy, TepeOyBaHHsS, IMOM SKIICHHS 1 HIBEJIOBAaHHA MITpallifHUX PHU3MKIB) Mirparii.
Po3yminHS MirpaniiiHoi 6e3neKu B IPUYUHHO-HACIIKOBOMY KIIIOUl J1a€ 3MOT'Yy OOTpyHTYBaTu
il 3HAYyHICTh JUIS CTIHKOCTI y pearyBaHHI Ha MirpariiiHi pu3uku i 3arpo3u. [Ipu mpomy
Mirpariist Moxke OyTH He Juie 00’ €KTOM BIUIUBY IHIINX PU3MKIB, ale i cama JeTepMiHyBaTH
PU3MKOT€HH1 ¥ MPOAKTUBHI peakKiii 1HIIKUX 00’ €KTIB.

dopMyBaHHsI MEXaHI3MIB MIrpamiiiHol Oe3MeKH € TPUrepoM €(PEKTUBHOTO YMPaBIIIHHSI
MITpalifHUMU TpoIlecaMH, JEpKaBHOI Ta PEriOHAIbHOI MIrpalifHUX MOJITHK, 3aXUCTY
HalllOHAJIBHUX IHTEPECIB 1 3a0€3MeUeHHs COIIaAIbHO-€KOHOMIYHOI pe3MILEHTHOCT1 TEPUTOPIH.
InenTrdikOBaHO OCHOBHI €JIEMEHTH KOHIIENTYaJIbHOI MOIENI MirpamiifHoi 0e3neku — mpaBoBa
0aza, omnTMMalbHA OpraHizalidHa CTPYKTypa (IHCTHTYI, BIANMOBiJANbHI 3a peani3alliio
MITpamiifHOT TOJITHKH, KOOpPAMHAIlS, PO3MOIUI TOBHOBAKEHB), KOHTPOJIHT (Mirpamiiini
MPOIEAYPH, CHUCTEMH PEECTpalii Ta MOHITOPUHTY MITPAaHTIB, MHUTHHUM KOHTPOJB),
iHpopManiiiHi cuctemu (popmyBaHHS 0a3 JaHUX, IHTErpoBaHi iH(OpPMAIliifHI CUCTEMU JUIs
OOMiHYy MaHUMHU MK PI3HHMH BiJJOMCTBAMH, aHAIITHUYHI CHCTEMH I OIIIHKU PU3HKIB 1
MMPOTHO3YBAaHHs MITPAIIfHUX MOTOKIB), corianibHa iHTerparis. [loOymoBana KoHIENTyalbHA
MoJIelb MeXaHi3MiB MirpamiifHoi Oesneku nependadae (1) anamiz cepemoBuia (BUZHAYCHHS
TCONOJITUYHHX, COLIATbHO-€KOHOMIYHUX (DaKTOPiB BIUIMBY HA MIrpalilo, OI[IHKAa MOTOYHHX 1
MOTEHLIMHUX 3arpo3), (2) BU3HA4YEHHS IIed 1 3aBAaHb, (3) po3poOKy CIEHapiiB PO3BUTKY
MirpaniiHoi cutyamii Ta iJeHTH(IKAIil0 BIUIUBY KOXKHOTO CIICHApil0 HAa HAIlIOHAIBbHY Ta
eKOHOMIuHY Oe3mneky, (4) BuOip ONTUMAIBHUX pilIeHb 1 (OPMYBaHHS AIbTEPHATHBHOIO
MJIaHYBaHHS COIIaTbHO-€KOHOMIYHOI Pe3nbeHTHOCTI [ 1, ¢.98-109].

CoI11iaTbHO-€KOHOMIYHA PE3UIILEHTHICTh CHCTEMHM — 1€ ii 3/IaTHICTb CIPAaBISATHCS 13
(dakTOpaMu Bpa3IMBOCTI 32 PaxyHOK BHYTPIIIHIX aJalTUBHUX BIJIACTHBOCTEH ((akTopiB
3aXUCTY), peAyKyBaTH HEraTUBHUN BIUIMB LIOKIB 1 KPU3 HA AUHAMIKY PO3BUTKY. BHyTpimiHi
aJIaliTUBHI BJIACTUBOCTI cUCTeMH ((aKTUYHO, CTUMYIIOIOYl YMHHHUKHU), SKI JO3BOJSIOTH
3a0e3rneuyBaTy ii COLiaTbHO-eKOHOMIYHY PE3HJILEHTHICTh, 3alPOIIOHOBAHO MOAUIATH Ha: (a)
MPUPOIHI/«BPOJDKEHD» (K MpaBWJIO, BHYTPIILIHI), SKI OUIBIIOI MIPOIO MPOSBISIOTHCS Yy
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