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Introduction
The geological and economic assessment of oil and gas reserves and resources is a rather labor-
intensive complex research process aimed at analyzing all possible competitive options for an
investment project for their calculation and industrial development of the field and choosing among
them the most rational - the optimal option. It is completed by the calculated amounts of initial and
current oil and gas production reserves, the estimated value of these reserves in the subsoil and the
estimated revenue of the state in the form of revenues to the budgets and state trust funds.
The geological and economic assessment of mineral deposits is defined by the Code of Ukraine on
subsoil as a mandatory component of the process of geological study of mineral resources to ensure
the reliability of determining the quantity and quality of reserves of all minerals and their components
and completeness of study of the geological structure of mineral resources, mining, hydrogeological
and other development of explored fields.

Theory
The overall purpose of geological and economic assessments of oil and gas sections of the subsoil at all stages of
exploration is to determine the feasibility and cost-effectiveness of an investment project for their industrial
development in the most effective option.
It is worth noting that for each stage of geological study of the subsoil, its economic evaluation has some differences
in terms of tasks and the degree of geological and technical and economic study of the subsoil is consistent as
follows:
- for prospective and forecast resources conduct an initial geological and economic assessment, which aims to justify
the feasibility of investing prospecting in areas prospective for the discovery of mineral deposits;
- the industrial value of previously explored (probable) reserves is determined by preliminary geological and
economic assessment, which substantiates the feasibility of industrial exploration and investment of exploration and
exploration and preparation for exploitation;
- for prospecting (proven) reserves carry out a detailed geological and economic assessment, the purpose of which is
to determine the economic efficiency of their development.
It is known that both the fields and deposits under development may be used as objects of value (Fediv, 2018), and
the areas of mineral resources containing reserves and resources may not be used for the time being (Khovanets, et
al. 2019). If there are several objects in the subsoil, they can be considered as separate objects of evaluation. The
cost estimate is carried out in two stages:
the evaluation of individual objects allocated within the subsoil section;
the results on the objects are summarized and the assessment of the site as a whole.
The cost of an object (the rights to use the object) means the potential income that can be obtained from its
operation. In a free market, value is defined as the most probable price at which an object of valuation can be
transferred to the open market in a competitive environment, when the parties to the agreement act reasonably,
having all the necessary information, and the value of the transaction does not affected by any extraordinary
circumstances (market value).
The procedure for cost estimation of hydrocarbon feilds (deposits) corresponds to the main stages of their
development and includes:
- geological characterization of a subsoil containing reserves of mineral deposits;
- forecasting of inventory preparation process;
- justification of technological indicators of production;
- justification of capital and operating costs for the preparation of reserves, production and transportation of
extracted products;
- justification and analysis of performance indicators; probabilistic costing and risk metrics.
Methodologically, the valuation of oil and gas reserves is based on the analysis of cash flows, which is in line with
current practice of evaluating the effectiveness of investment projects.
The estimated value of the discounted cash flow that can be obtained from the development of estimated volumes is
a quantitative indicator of the value of the hydrocarbon reserves and resources. The GEO calculated value of
reserves and / or resources determines the value of the assets of the mining enterprise, is used to calculate certain tax
liabilities of the subsoil user, and acts as a source of information for determining the value of special permits for the
use of subsoil.
Determination of the value of reserves and resources, including oil and gas, is governed by the current
“Methodology for determining the value of reserves and resources of a mineral or subsoil for use”, approved by
CMU Resolution No. 1117 of 25.08.2004 and is made by the formula:

where B is the value of reserves at the valuation date;
d is the discount rate;
Дt is the annual income from sales of commodity products in the t-th year;
Вt is the operating costs in the t-th year without depreciation;
Пt is the amount of taxes and payments in the t-th year, which are not included in operating costs;
Kt is the capital investment in industrial construction in the t-th year, including obtaining geological information;
T is the term of use of a field or subsoil for geological exploration and / or extraction of minerals prior to
decommissioning.
It is worth noting that discounted cash flow, although determined by certain arithmetic actions, requires a fairly
thorough justification of the output parameters, some of which change significantly over time. Accordingly, the
purpose of the research is to determine the nature of the impact of a number of technological and economic factors
on the value of oil and gas reserves and resources.
In general, the factors that affect the value of hydrocarbon reserves and resources can be summarized as follows
(Figure 1):

Figure 1 - Groups of factors affecting the value of oil and gas reserves

Geological factors determine the volume of hydrocarbons and their distribution by different classification
characteristics and include the calculated:
- the total reserves and resources of hydrocarbons and useful components identified or expected at the site of the
geological survey;
- extraction (resources), which is a fraction of total reserves (resources), the extraction and processing of which is
economically feasible, provided the rational use of modern equipment and technology and compliance with the
requirements for the protection of the subsoil and the environment.
Technological factors determine the ways of extracting oil and gas reserves and the conditions for preparing their
commodity volumes and include:
- calculated the number of involved in the development of oil and gas reserves;
- dedicated operational facilities;
- reasonable optimum system of field development.
include:

Market conditions determine the amount of revenue that can be obtained in the long term as a result of
development of facilities and include:

- selling prices for hydrocarbons and their associated components;
- availability of the market;
- prices for equipment and supplies;
- NBU discount rate.
Conditions of subsoil use determine the distribution of expected income among process participants and
- parameters of existing legislation in the field of subsoil use;
- financing conditions (investment);
- the terms of the product sharing agreement.
At the same time, it should be noted that the greatest impact on discounted cash flow will have major factors such

as:
– current volumes of oil, gas, and condensate reserves and resources;
– value of annual oil, gas and condensate production, number of wells and total length of development period;
– scenario of project work on field development;
– size of capital investment standards for further development of the field and standards of operating costs for

extraction;
– current tax system;
– prices accepted for the sale of products.
In order to establish the degree of influence of various factors on the discounted cash flow, a regression analysis

was conducted, which is actually a method of determining the separate and joint influence of factors on the productive
trait and quantifying that impact by using the appropriate criteria. To do this, it is necessary to select and justify the
equation of communication, which corresponds to the nature of analytical stochastic dependence between the studied
characteristics (Lozynskyi et al., 2008).

In this case, the discounted cash flow was considered as a productive feature, while the factors were the
production well flow rate, the number of production wells, capital investments in the development of the deposit, the rent
rate for the use of subsoil, the selling price of the product and the discount rate (Kupalova, 2008). The conducted studies
cover the time period from 01/01/2015 to 31/12/2018. The data set was processed in the software Statistica.

A regression equation that shows how on average the change in the performance trait under the influence of
change in the factor traits (Table 1) has the form:

The analysis of the established dependence showed that the greatest influence on the change in the discounted
cash flow is made by such indicators as the price of the unit of production and its production (Table 2). For them, the
partial correlation coefficients, which are a measure of the relationship between cash flow and factor, are the highest and
are respectively 0.93 and 0.91. Less significant are the discount rate, the cost of 1 m of penetration and the subsurface
fee with partial correlation coefficients - (-) 0.75, (-) 0.37 and (-) 0.25. The number of wells with a partial correlation
coefficient of 0.21 has a negligible effect on the discounted cash flow.

To check the materiality of the obtained regression equation, its analysis of variance was carried out, the results of
which are given in Table. 3. This analysis showed that the materiality level of the obtained regression equation (almost
0) does not exceed the critical equation (0.05) and therefore there is no reason to consider the regression equation
insignificant. That is, available data suggest that the regression equation adequately describes the variability of the
discounted cash flow.

Conclusions
Therefore, the value of oil and gas reserves and resources is highly dependent on many factors. In

this case, there is both direct dependence and inverse. Thus, an increase in annual production, and as a
result of accumulated production, leads to an increase in the cost of inventories, while at the same time, a
long period of unprofitable development reduces this value. An increase in the price of the sale of
products leads to an increase in the value of reserves, while an increase in the value of individual
elements (components) of capital investment and operating costs leads to its decrease. In this case, not
even a significant change in any parameter, against the background of long-term development of the field
can significantly affect the value of reserves both in the direction of its increase and decrease.
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