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ABSTRACT 

In the context of the new industrialization, the issues related to the search for the optimal option for the field's 

development are genuinely relevant. The article is devoted to creating an integrated economic model of oil-field 

development, allowing under the chosen development strategy, to achieve maximum cash flow at the site for the planned 

period, significantly improve the quality and validity of management decisions in oil companies.  

The article examines the theoretical aspects of economic modelling from the perspective of system thinking and 

emphasises its importance. It is noted that the conceptual basis for understanding economic modelling can be a system 

of rational, evolutionary and cognitive aspects.  

The results of creating a scheme of the complex economic model generated report on technical-economic indicators of 

field development according to the chosen strategy of development (on the example of Kotovskoe field in the Udmurt 

Republic), representing two sets of figures with graphic applications.  

In conclusion, a comparison is made between the economic efficiency of the actually implemented program and the 

calculated model, which allows achieving the maximum cash flow for the field over the planned period, increasing the 

company's income, and reducing the risk of making a non-optimal management decision on the development of the 

field. 

It is concluded that the stages of the developed economic model can be transposed to the calculation of any field.  

Keywords: Economic model, Oil field, New industrialization, System thinking, Production program, 

Development strategy.

1. INTRODUCTION 

Deciding to invest in projects for the development of 

an oil field is quite a difficult task. The implementation 

of such projects is influenced by risk factors such as 

relatively high initial investment requirements, long-term 

investment horizons (projects can last up to 20 years or 

more) and negative cash flow during the first few years, 

sometimes also in the last years of the project life. These 

factors, combined with dangerously volatile price levels, 

increase the amount of uncertainty in the data used when 

management makes decisions about investing in oil 

projects. 

Most oil companies decide to invest in field 

development projects based on economic models built as 

tables prepared by specialists of financial and economic 

services or external experts based on data available from 

various sources (for example, oil engineers, geologists, 

etc.). These models are characterised by vague 

definitions of the input variables and how they relate to 

the output parameters. Therefore, to improve the 

decision-making process in the oil investment projects 

and be able to address contemporary challenges, it is 

necessary to develop a comprehensive economic model 

considering management decisions on the development 

of the field and of the whole enterprise, which provides 
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common principles for the selection of projects in the 

investment portfolio. 

This model's central component is the new 

industrialization, designed to provide an intensive type of 

expanded reproduction of the oil-producing enterprise, 

forming an optimal production program for the field 

under the chosen development strategy, achieving the 

field's maximum cash flow [1]. 

This work aims to create a comprehensive economic 

model for developing an oil field in the context of new 

industrialization.  

The goal identified the need to solve several tasks: 

- to reveal the theoretical aspects of economic 

modelling from the point of view of system thinking; 

- to form a scheme for constructing a complex 

economic model for the development of an oil field in the 

conditions of new industrialization, to present the main 

stages of calculation; 

- generate a report on the technical and economic 

indicators of the field development according to the 

selected development strategy; 

- calculate the economic effect of using the model.  

The object of the study is the Kotovskoe oil field on 

the territory of the Udmurt Republic. 

The study's subject is the organisational and 

economic relations that arise in forming a complex 

economic model for the development of the Kotovskoe 

oil field in the Udmurt Republic territory under new 

industrialization conditions.  

2. THEORETICAL ASPECTS OF 

ECONOMIC MODELLING 

Economic modelling theory encompasses an 

extensive literature that contributes to the understanding 

of various types of systems. However, for this article's 

purposes, we will focus on systems thinking as a 

framework for encapsulating the key principles of 

systems theories relevant to economic models' 

development (D. Cabera, L. Cabera, E. Powers, 2015; G. 

Midgley, 2003) [2,3]. 

The first mention of economic models should be 

attributed to the 40-60 years of the 20th century (Lange, 

1947; Bellman et al., 1957; Jones, 1960) [4]. 

Simultaneously, the first practice-oriented models 

opened new horizons in developing organisations' 

economy and were of great value to customers and 

consumers (Konczal, 1975) [5]. 

The formation of economic models and their 

evolution is closely related to the development of 

strategic management schools (Martins et al., 2015) [6]. 

The three main views underlying the school of rational 

positioning, the evolutionary school, and the cognitive 

school are relevant to economic models' development. 

The school of rational positioning assumes that an 

economic model is a purposefully developed system that 

reflects rational management, choice, and the 

consequences of such option in the formalised 

description of various economic phenomena and 

processes (Zott and Amit, 2010; Casadesus-Masanell and 

Ricart, 2010) [7, 8]. Simultaneously, the rational view 

emphasises the importance of deductive thinking in 

developing and developing economic modelling. 

However, in the conditions of the dynamic external 

environment and the transition to new industrialization, 

particularly with the development of recent technological 

trends, such a rational and deductive approach can be 

problematic since it provides the need to follow formal 

indicators' planned values. 

The evolutionary school develops as a result of local 

search in response to problems and opportunities. It 

considers the evolution of the model in the economy as 

the result of initial experiments with subsequent 

transformation based on "trial and error" learning (Sosna 

et al., 2010) [9]. This approach emphasises changes in the 

external environment as an incentive for subsequent 

transformations. However, the external environment may 

not be objective, and the models themselves of 

representatives of the evolutionary school are 

complicated to analyse. Therefore, there are problems 

with understanding what lies behind the model 

constructions. 

The position of the authors of the cognitive school (L. 

Martins et al., 1992, Doz and Kosonen, 2010; McGrath, 

2010; Teece, 2010) [6,10,11,12] is that economic models 

are based on a mental schema that allows them to cope 

with complexities. Therefore, the model is a cognitive 

process that simplifies the knowledge of various 

economic phenomena and adjusts within the limits of 

computing power to search for the most effective 

solutions. In this context, the cognitive school 

emphasises analogies' power when conceptual or rule-

based knowledge is not available.  

The number of economic models currently in use is 

undoubtedly huge. The specific assumptions used, and 

the level of detail used vary greatly depending on the 

problem being solved. For example, the types of models 

used to explain the overall economic efficiency level in 

knowledge-intensive and multi-nomenclature industries 

should be significantly more aggregated and complex. 

Thus, in the works of Yu.S. Vykhodets, N.Yu. 

Rovinskaya, the economic model, is considered from the 

perspective of the organisation's behavioural aspect 

within the interaction framework, as a complex system of 

actions and relationships [13]. 

From the point of view of V.I. Vagizova and K.V. 

Selivanova, the business model is a particular 
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management concept focused on the search, motivation, 

and creation of conditions for interaction between 

institutions of the domestic economy's real and financial 

sectors in the context of reindustrialization [14]. 

However, despite the existing variety of 

interpretations to understand the economic model's 

essence, this concept's theoretical aspects are not fully 

understood. In particular, it has not been studied how 

cognitive aspects can affect the economic model's 

structure. 

An analysis of the literature on systems analysis in 

economics provides the basis for linking the cognitive 

point of view to various details – the model's entire 

structure.  

Thus, understanding the current opportunities that 

allow economic models to develop is essential, both from 

research and management perspectives. Our study 

provides a preliminary conceptual understanding through 

the lens of systems thinking of how rational, 

evolutionary, and cognitive aspects can be the basis for 

understanding modelling and emphasises that an 

economic model can be viewed as a complex system of 

relevant phenomena and processes to study the general 

patterns and properties of economic systems. And 

systems thinking provides a preliminary understanding of 

how these models evolve.  

3.  RESULTS OF THE STUDY THE 

SCHEME FOR BUILDING THE MODEL. 

CALCULATION STEPS 

The oil and gas industry has always been associated 

with significant capital expenditures, which have more 

than doubled in real terms under the new 

industrialization. Not only scientists but also 

practitioners pay great attention to this area. 

A detailed analysis of the theoretical aspects of 

economic modelling presented above allowed the authors 

to propose a comprehensive economic model for 

developing an oil field. 

 

Figure 1 scheme for the building of the model. 

Calculation steps. Source: Compiled by the author. 

The main stages of the complex economic model of 

field development can be presented schematically as 

follows (figure 1). 

The first stage of building the model is to perform a 

statistical analysis under the activities carried out in 

previous periods at a particular field and focused on 

obtaining additional oil production. 

The expected performance indicators for the 

upcoming period activities' types are calculated based on 

the actual data. The obtained data allow us to calculate 

both private indicators and key business indicators for oil 

projects [15]. 

The next step is to identify various restrictions and 

dependencies, without which it is impossible to form a 

production program as close to real conditions as 

possible, such as: 

- geological: availability of candidate wells, coverage 

of geological and technical measures (GTM), project 

fund of wells, etc.; 

- technological: restrictions on infrastructure, the 

capacity of on-site facilities, pipelines, etc.; 

- economic: economic efficiency, profitability, risk 

degree (success), etc. 

The search for dependences of the effectiveness of 

planned measures in the context of "quantity-efficiency", 

in turn, is based on actual data, expert assessments for 

future periods, and the presence of candidate wells. The 

base production calculation is based on the input 

indicators for the level of oil, liquid production, the fund 

of producing and injection wells, the injection level, the 

number of wells maintenance and workovers (WMWO) 

attributed to the base. 

For typical GTM projects (optimisation, 

reperforation, etc.), the following calculation scheme is 

proposed (figure 2). The quantitative values in figure 2 

and further study are presented on the Kotovskoe field 

example in the Udmurt Republic. 

 

Figure 2 Scheme for determining the effectiveness of 

typical GTM. Source: Compiled by the author. 

Based on the actual data, the maximum number of 

operations for this type carried out at this field, the 

average number of operations for the analysed period, the 

average initial increase in the flow rate from oil and liquid 

from the GTM is determined. 
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Based on these data, the dependence of the 

effectiveness on the number of measures is built. 

Having a field database, the third stage is used to 

calculate the production program's optimal option that 

corresponds to the chosen field development strategy. 

The calculation considers real macro parameters; each 

event's cost is taken following the upcoming year's 

business plan. The calculated version of the production 

program is deemed feasible, the most realistic and 

optimal, and we will calculate the next year. The 

calculated year passes into statistics and is then used to 

generate input data for the next year. We move on to the 

calculation of the next year. The number of periods for 

the calculation by the model is unlimited. The result of 

all calculations is the technical and economic indicators 

of this field's development for the entire planned period. 

1When forming variants of production programs 

(stage 4 of the model), the model identifies several 

strategies, possible directions for the development of the 

field (enterprise), namely: 

1) economic efficiency - setting a limit value for PI - 

selecting only those projects that achieve efficiency on 

the profitability index of at least the specified value; 

2) a certain level of oil (liquid) production with a 

maximum NPV - selecting the maximum number of 

operations for each option with NPV > 0 that reach a 

given level of production, finding the best combination 

of projects that provides the maximum cash flow; 

3) the maximum cash flow is the implementation of 

all projects for each type until each of the additional 

operations reaches an efficiency of PI > 1; 

4) the maximum investment budget with the 

maximum NPV is the selection of the maximum number 

of operations for each option with NPV >0, which do not 

exceed the specified cost level in total, and the search for 

the best combination based on the maximum investment 

level that provides the maximum cash flow [16]. 

4. FORMATION OF A REPORT ON THE 

TECHNICAL AND ECONOMIC 

INDICATORS OF THE FIELD 

DEVELOPMENT ACCORDING TO THE 

SELECTED DEVELOPMENT STRATEGY 

Following the integrated economic model of field 

development presented in figure 1, technical and 

economic indicators are calculated under the selected 

development strategy. The result of this calculation 

should be a report that represents two blocks of indicators 

with graphical applications. The first shows the 

production program directly by type of activities by year 

(quantity, the initial increase in oil and liquid debits), the 

level of oil production, the fund of wells, etc., the second 

shows the level of income and expenses, cash flow, 

profitability index, net discounted income from the 

implementation of the formed program. 

The type of report on the technical and economic 

indicators of the field development option (for example, 

the Kotovskoe field in the Udmurt Republic) is shown in 

figure 3. 

 

Figure 3 View of the report on the technical and economic indicators of the field development option. 

Source: Compiled by the author using the materials of the source [17]. 
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5. THE ECONOMIC EFFECT OF USING 

THE MODEL 

Modelling the possible production program in 

Kotovskoe field of OJSC Udmurtneft for 2019 based on 

the strategy of maximum efficiency (table 1), a 

comparison of economic efficiency programs are actually 

implemented and calculated by the model (the calculation 

was carried out in a single model, ceteris paribus) (table 

2). Under the calculated production program model, oil 

production is 3,133 thousand tons higher than the actual 

production for 2015 (about 26% of the additional annual 

production) and 13.8 thousand tons over the five years. 

Simultaneously, the program requires more operating 

costs by 6.2 million rubles and capital investments by 3.5 

million rubles. But in the end, the NPV for the field for 

the period of the effect of the proposed operations 

exceeds the actual one by 20.1 million rubles. This 

circumstance is because the model when forming the 

program, chose the most economically effective 

measures from the possible practical ones, selected the 

best combination of projects that bring the maximum 

technological and economic effect [18]. 

6. CONCLUSIONS 

In this work, we have achieved the following 

scientific results. The theoretical aspects of economic 

modelling are studied. The main schools that have made 

the most significant contribution to economic models' 

development are identified: the school of rational 

positioning, the evolutionary and cognitive schools. 

Despite some scientific community's progress in studying 

the economic model concept's substantive foundation, 

several unresolved problems significantly complicate its 

use in business practice. 

As a basis for the development of economic models, 

the authors propose to use system thinking. 

Simultaneously, it is suggested to consider the economic 

model as a complex system of relevant phenomena and 

processes to study economic systems' general laws and 

properties. 

A scheme for constructing a complex economic 

model has been formed, which provides an opportunity 

in the conditions of new industrialization to increase the 

Table 1. Production program for the Kotovskoe field, considering the strategy for achieving maximum 

efficiency 

Production program 
Event Unit 

 
Fact, 2015 Calculation 

based on the 
model 

Deviation 

Drilling     
number wells 1 1  
oil t/day 15,7 15,7  
liquid t/day 16,5 16,5  
BHT     
number wells 6  -6 
oil t/day 2,12  -2,12 
liquid t/day 5,6  -5,6 
Optimisation     
number wells 3 6 3 
oil t/day 4,5 4,3 -0,2 
liquid t/day 19,9 20,9 1,0 
Hydraulic fracturing     
number wells 2 3 1 
oil t/day 9,0 8,7 -0,3 
liquid t/day 55,0 54,8 -0,2 
APG     
number wells  1 1 
oil t/day  2,8 2,8 
liquid t/day  3,6 3,6 
RIW     
number wells 1 2 1 
oil t/day 4,8 4,6 -0,2 
liquid t/day 8,5 8,1 -0,4 
Reperforation     

number wells 3 5 2 
oil t/day 2,9 2,8 -0,1 
liquid t/day 13,7 14,1 0,4 

Source: Compiled by the author using materials of source [17]. 
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economic efficiency of field development through a 

comprehensive analysis, to achieve the maximum cash 

flow for the field over the planned period, and, 

consequently, to increase the company's income, while 

reducing the risk of making a non-optimal management 

decision on field development for the planned period 

based on the development strategy. 

The universality of the model lies in the fact that the 

principles of constructing dependencies and constraints; 

the calculation stages can be transposed to the calculation 

of any field. 

The results of creating a scheme of the complex 

economic model generated report on technical-economic 

indicators of development of the Deposit according to the 

chosen strategy of development on the example of 

Kotovskoe field in the Udmurt Republic. 
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