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 The enterprise as an economic system at the micro level is characterized by 

uncertainty in situations when making decisions, a large number of input 

indicators, as well as the presence of a decision maker of information that is 

poorly formalized and cannot be taken into account when applying only 

quantitative methods.  The uncertainty of the system leads to an increased risk 

of ineffective decisions, which may result in negative economic, technical and 

social consequences. The research considers the main structural elements of 

the strategy of developing the foreign economic potential of microeconomic 

systems. On the basis of calculations, the clear meaning of the indicators that 

are included in the groups defining the basic elements of the external 

economic potential is obtained. The algorithm of forming the strategy of 

development of the foreign economic potential of the enterprise is presented 

in the framework of the general approach to the organization of the process of 

increasing the foreign economic potential of microeconomic systems on the 

basis of a unified information system. As a result of the formation of a 

mechanism for increasing the foreign economic potential of microeconomic 

systems, a strategy was developed that was based on substantiation of the 

direction of development of foreign economic potential in accordance with the 

level of influence of external factors, using the method of fuzzy modeling and 

modeling the process of organizational interaction. 
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1. Introduction 

The peculiarity of the market environment in which the microeconomic systems operate is extreme instability 

and often unpredictability of the development of events in the economic, political, social and other spheres. 

The scientific sources emphasize the role of the external environment to assess the possibility of increasing 

the foreign economic potential of microeconomic systems [1]. In the framework of the assessment of the 

competitive status, methods are used to determine the place of the factors of the environmental factors of 

positive and negative orientation [2]. However, the competitive status of microeconomic systems is a measure 

that shows the competitiveness of foreign economic potential and besides the direct assessment of the size of 

foreign economic potential, it is necessary to determine the direction of its development. However, the success 

of any process is to determine and predict the impact of the maximum number of factors that either contribute 

or counteract this development. One of the most important tasks in defining the strategy of development of 

foreign economic potential within the framework of the economic mechanism is the assessment of the impact 

of environmental factors [3]. Moreover, in this regard, the effectiveness of the mechanism of increase is 

directly dependent on the ability to timely identify, classify and formulate measures that reduce the risk of 
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achieving strategic goals. The general provisions of this theory were formulated in the works of such scientists 

as L.A. Zadeh and A. Kofman [4, 5], where the possibilities of using linguistic variables for the solution of 

applied problems were substantiated. There was also a substantiated difference from the existing methods of 

approximation, which are widely used in statistics. Later, this theory has become quite widespread in 

management models (M. Dziedzic, S.           , J. Kacprzyk) [6], in particular for expert systems, and 

situational approach in management (M.J. Mohammadizadeh, A.R. Karbassi) [7], in the management of non-

stationary systems of electric drives (H.H. Fang, H.S. Lee, S.N. Hwang, C.C. Chung) [8], and during the 

evaluation and formation of structures Business Communications (A. Awasthi, S.S. Chauhan, H. Omrani) [9]. 

The unpredictability of the external environment sometimes dictates the conditions for modeling the reaction 

in response. The factors of the external macro environment on the part of the microeconomic systems cannot 

be controlled while operating the macro factors are the most important in the majority of cases. The level of 

control within the framework of development should serve as a criterion for assessing the effectiveness of the 

entire organizational and economic mechanism for improving the foreign economic potential. 

 

2. Materials and methods 

2.1. Economic and mathematical modeling 

During the study, the following methods were used: economic-statistical, systemic and comparative analysis - 

for the analysis of the economic state of microeconomic systems, with the purpose of identifying priority areas 

for increasing foreign economic potential; economic and mathematical modeling, formalization, programming 

- to determine the methodology for the development of the strategy of the foreign economic potential of 

microeconomic systems, which provides the possibility of conducting diagnostics and substantiation of 

development priorities within the framework of the fuzzy modeling method. That provides the possibility of 

establishing fuzzy boundaries of the basic parameters of development and determines the interaction of 

elements of foreign economic potential in the process of implementing the strategy. 

The intuitive simplicity of fuzzy logic as a methodology for solving problems ensures its successful use in the 

embedded control and analysis of information systems. Unlike traditional mathematics, fuzzy logic offers a 

completely different level of thinking, which is largely based on the creative process, which in turn is perhaps 

the main precondition for developing an adequate strategy for a modern enterprise [10]. 

 

2.2. Fuzzy modeling methods 

Fuzzy numbers obtained because of "not quite accurate measurements" are largely similar to the distribution 

of probability theory, but are free from the inherent defects of the last: a small number of suitable for analysis 

of distribution functions, the need for their forced normalization, the difficulty of substantiating the adequacy 

of mathematical abstraction for describing behavior actual quantities. Compared with the probabilistic 

method, the fuzzy method allows to sharply reducing the volume of computations, which, in turn, leads to an 

increase in the speed of fuzzy systems [11]. 

For a static estimation of foreign economic potential, the formula with a partial case for a set of fuzzy 

numbers is used, since in the transformation of indicators, the variables Rijz (partial indicator characterizing a 

specific element of foreign economic potential) are transformed into a phase-size and elements of foreign 

economic potential and the entire foreign economic potential of the microeconomic system. 

Let us denote the essence of this method in the framework of the given task, for which we illustrate the logic 

and peculiarities of the calculations. Thus, during the transfer of an ordinary number, the whole set of fuzzy 

numbers acquires the image of the fuzzy-number. The solution to this type of task belongs to a class of 

triangular fuzzy numbers were: 

 

a - center; 

 

СL - the value of the fuzzy on the left; 

 

cR is the fuzzy value to the right. 

 

The triangular number N given in this way corresponds to the fuzzy set A (N) whose membership function is 

defined on the set of negative real numbers and has the following form [12]: 

 

 



 PENVol. 7, No.2, August 2019, pp.466-477 

468 

         

 
 
 

 
 

           
      

  
          

      

  
          

        

  (1) 

 

This feature function has the form of a triangle with vertices at coordinate points 
                         
The result of any arithmetic operations, in which at least one fuzzy number participated, will be a phase 

number. In other words, it will be the result of an arithmetic operation, in which at least one fuzzy-number 

participated. When added to a normal number, the values of fuzziness left and right for the fuzzy-numbers 

remain unchanged, only the center of the number changes. For this, in the unchanged form, the initial 

operation of the addition is performed. In the process of adding two fuzzy numbers, respectively, the centers 

of the fuzzy-numbers, their sizes of fuzziness to the left, their sizes of fuzziness to the right. Let us represent 

the addition operation for two fuzzy numbers: 

 

А = (х; y; z) = (х; х–х; х+х); (2) 

And 

В = (k; s; g) = (k; k–k; k+k). (3) 

 

The result of this operation will also be a phase number С = (d; е; f), where: 

 

d = х + k, е = y + s = х – х + k – k, f = z + q = х + х + k + k. (4) 

 

To perform the multiplication operation between a phase number and an ordinary number, we sequentially 

multiply the three components of the phase-integer: the center, the magnitude of the deviation to the left, the 

magnitude of the deviation to the right. Similarly, we present the operation of the product of two fuzzy 

numbers A and B, which will result in a fuzzy number D = АВ = (n; m; ), where: 

 
      

      
               

 
     

         

 
 

      
               

 
     

         

 
 

 (5) 

 

In the formula for calculating the foreign economic potential of a microeconomic system at a certain stage of 

the life cycle, two main operations - addition and multiplication, which, with the transition to a set of fuzzy 

numbers, will be performed for phase numbers, are used. 

 

3. Results and discussion  

The result of the implementation of the strategic development plan of the foreign economic potential of 

microeconomic systems and its separate components is to increase the competitive status, and, therefore, to 

preserve the long-term competitiveness of the enterprise. The effectiveness of the mechanism of foreign 

economic potential is largely determined by the thoughtfulness of the used estimation technologies, methods 

of analysis and forecasting. 

 

4.1. Strategic orientation of the enterprise 

The purpose of evaluating the foreign economic potential of the microeconomic system is to indicate the next 

strategic orientation of the enterprise, and the research of the potential of the market is to characterize the 

general market opportunities of enterprises of one branch affiliation. Therefore, the external economic 

potential of the microeconomic system can be divided into four categories: the functioning, strategic, problem 

and synergistic potential of the enterprise. Potential of functioning is the core of foreign economic potential, 
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through which the main activities are carried out. Without an appropriate structure of the functioning 

potential, the enterprise is not able to fulfill its mission [13]. 

In addition to the potential for an operation, an enterprise often has a range of potential means that may or 

may not be of strategic interest, namely the importance of their extraordinary role in the implementation of 

specific strategies. At the same time, the benefits in the current period of such potential means are rather 

conditional. 

The problem of potential (or excess) can be considered as a partial case of strategic planning, that is, having 

no opportunity to realize the strategic potential, the company is somehow obliged to have additional costs for 

its maintenance. For example, it has significant production capacities, which are used only by 30%. Without a 

strategy or a set of strategies aimed at expanding production, this potential advantage is a source of additional 

costs. A similar example relates to individual elements of staff potential. For example, employees who have 

received additional education or improved their qualifications also become a part of the problem potential in 

the absence of career growth and incentive programs [14]. 

Thus, the above is entirely consistent with the theory of strategic management, which states that unused and 

unrealized opportunities become sources of additional costs and sometimes threats to the enterprise. In 

addition, finally, some potential means are synergistic in the sense that they themselves are not capable of 

giving strategically obvious advantages, but in combination with other means can have a significant effect in 

order to promote the more efficient use of other potentials. 

 

4.2. Theory of fuzzy logic 

One of the essential features of forming a strategy for developing foreign economic potential is to predict the 

level of development of its individual elements. Speaking about development strategies, it should be noted 

that the time somewhat blurs contours of the usual values of the presented system of indicators, turning them 

into fuzzy numbers. That is, in particular, about the size of Rijz. Hence, all operations related to the estimation 

and prediction of the level of development of individual elements of foreign economic potential, obey the laws 

of the theory of fuzzy logic. 

As flaws in fuzzy logic, one can distinguish the lack of a standardized method for constructing fuzzy systems, 

the impossibility of mathematical analysis by using the existing methods, and that the use of fuzzy approach 

compared with probabilistic does not lead to an increase in the accuracy of the calculations. 

However, not all of these disadvantages, in our opinion, are significant enough, for example, the principle of 

fuzziness is laid down in the basic principles of strategy formation, the violation of which results in a lack of 

strategic maneuver in the implementation of a long-term development strategy. 

 

4.3. Strategy for the development of the foreign economic potential  

The application of the method of fuzzy logic within the framework of the task of forming a strategy for the 

development of the foreign economic potential of the microeconomic system receives, in this way, a certain 

sequence of operations. Based on calculations, the indicators of the groups that determine the basic elements 

of the foreign economic potential, and, consequently, the actual foreign economic potential of the 

microeconomic system, are clear. The preliminary stage, which operates with clear values, is necessary for the 

formation of a predictable strategy (a number of strategies) for the development of foreign economic potential, 

since the primary values of Rijz indicators are the source information for more accurate determination of the 

values of the elements of the potential, as well as its approximate boundaries, after the strategy is implemented 

with the correct accuracy of the parameters. The new values of the Rijz indicators are determined by the set of 

fuzzy numbers, by which the degree of approximation of this value is also determined. In turn, based on 

unclear indicators of the indicators, the fuzzy value of the main elements of the foreign economic potential of 

the microeconomic system is formed [15]. 

Recently, scientists and practitioners have paid special attention to the methodology of strategic planning. 

Regarding the strategy of development of foreign economic potential strategic plans should be based on the 

analysis of the forecast of the situation on the micro, macro and mezzo levels, as well as the actual capabilities 

of the enterprise. The earlier analysis of the external environment, the aggressiveness of the external 

environment, functional demand, as well as the existing mechanism of the management and development, 

operating in enterprises, allows you to target the majority of investigated enterprises on the strategy of 

development of individual elements of foreign economic potential. However, when forming a development 

plan, it is necessary to take into account the mutual influence and significance of the elements, in other words, 
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to focus on the priority in development. Table 1 presents the matrix of the interaction of elements of foreign 

economic potential in the process of implementation of the development strategy. 

This matrix shows the nature of the mutual influence of the main elements of foreign economic potential. 

 

Table 1. Matrix of interactions of elements of foreign economic potential in the process of realization of 

development strategy 

 

Elements 
Element of Foreign Economic Capacity (EC) 

Personnel Industrial Financial Scientific and technical 

Personnel   Improve 

ergonomics and 

anthropometry of the 

workplace. Safety of 

labor. Automation of 

production processes 

Improvement of systems 

of motivation, financing 

of programs of 

adaptation, preparation 

and advanced training 

Improve the use of 

existing and further 

buildup of the 

information base 

Industrial Formation of 

personnel reserve, 

increase of production-

professional 

characteristics of 

personnel 

  Increase in the value of 

assets of an enterprise 

with an increase 

insales volumes.  

Financing modernization 

programs 

Development of a bank 

of technological 

reserves 

and developments 

ready to be 

involved. Orientation of 

development on 

ecological 

(non-waste) technology 

Financial Activity-oriented 

orientation. Increasing 

Initiative and 

Entrepreneurship. Prof

essional development 

of specialists 

Intensification of 

growth of volumes of 

production, increase of 

its profitability, 

programs of economy 

of fuel, materials, 

energy resources 

  Information support for 

financial projects, 

innovative security 

projects 

Scientific 

and 

technical 

The development of 

scientific awareness 

personnel, increase of 

information 

literacy, scientific 

and creative activity 

The combination of 

design 

and technological 

preparation of 

production. Improveme

nt of the state of 

production assets 

Increase in the value of 

intangible 

assets. Increasing 

financing of energy 

saving and hi-

tech programs 

Scientific and technical 

 

 

4.4. Model of the process of diagnostics of foreign economic potential  

In Fig. 1 the model of the process of diagnostics of foreign economic potential and formation of a 

development strategy based on the method of fuzzy modeling is presented. 

As experience shows, with a reasonable professional approach to the implementation of the information 

system, you can create a tool for more effective management, and for a range of tasks, this is not only an 

effective but also often the only way. It is obvious that with consistent automation, especially with a small 

area, significantly reduces the burden on staff and minimizes the inevitable organizational and psychological 

problems of implementation.  

 

It should, however, be borne in mind that the process of harmonizing priority of the development parameters 

is an integral part of the development mechanism. A similar process is carried out by a group of experts who 

establish and agree, in addition to the composition of the parameters, the acceptable values of their deviations 

in such way as to ensure, as a result, the level of development of foreign economic potential. 

 

The calculations are carried out with the help of the standardized software Microsoft Access "Expert system 

for assessing the direction of development of the external economic potential of the microeconomic system." 
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Figure 1. Model of the process of diagnostics of foreign economic potential and formation of a development 

strategy based on the method of fuzzy modeling (stage 1) 

 

In the first stage, we conduct an analysis of the existing state of foreign economic potential for the indicators 

that we have selected. Thus, an understanding of the existing level of external economic potential and 

constituent elements is formed. 

At the second stage (Fig. 2), in accordance with the method of fuzzy modeling, at each of the levels of 

diagnostics (level of partial indicators, groups of indicators, external economic potential and its elements) two 

deviations are established, in addition to the predicted level of the development.  

 

Thus, the strategy of development of foreign economic potential using fuzzy modeling methods involves 

realization of the following directions: personnel development; use and expansion of internal capabilities of 

the enterprise; modernization of the existing production potential of microeconomic systems on the basis of 

available opportunities; introduction of innovative achievements in the production-technological base of the 

enterprise; use of industry opportunities; promotion of modernization of the industrial potential of the 

enterprise by sector resources; implementation of sectorial and national development programs. 

 

In other words, in the beginning - due to the organizational and managerial efforts of the enterprise itself, the 

use of existing opportunities is ensured, in the future - modernization of the enterprise to increase its 

competitiveness. The next stage is the implementation of the state policy aimed at strengthening the 

competitive position of the company in the national and foreign markets. 

 

Based on the developed elements of the mechanism for improving the external economic potential, and based 

on the conclusions drawn, it is quite evident that the effectiveness of the formation and implementation of 

plans and programs of strategic development is impossible without the involvement of the outside experts. In 

particular, as already noted - an external consultant. The solution to this problem is greatly simplified with the 

introduction of information technology. 
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Figure 2. Model of the process of diagnostics of foreign economic potential and the formation of a 

development strategy based on fuzzy simulation method (step 2) 

 

The value adopted in the framework of the development strategy characterizes the most favorable situation; 

the lower threshold for the effective implementation of the strategic development decisions determines an 

unfavorable but acceptable and predictable development situation.  

The main task of automating the adoption of complex managerial decisions is to ensure information 

interaction in the process of forming a strategy for the development of the plan. Moreover, such interaction 

should cover not only the services and units of the enterprise itself but also ensure the timely receipt of 

information from external sources. Requirements for the information system providing such interaction should 

be completely concrete, among the main ones one can propose the following: 

1. Adaptability. Due to the fact that Ukrainian practice does not have enough experience in the field of 

development and implementation of information systems in enterprises, and the largest developers are foreign 

companies, the system should be adapted to the features of Ukrainian legislation and settlement systems (their 

changes), and the specifics of a particular enterprise. 

2. Reliable information protection. Since most of the investigated companies have a sufficient amount of 

classified information, they need the protocols of restricted access, the reliability of the storage of information, 

which at the same time should not reduce the quality of interaction. 

3. The ability for remote access. When implementing an enterprise with a complex organizational structure, 
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implementation of remote access is necessary in order for the information to be used by all structural divisions 

of the organization. 

4. Consolidation of information at the enterprise level in the framework of individual tasks and periods. 

5. The speed and reliability of information flow for all participants involved in developing a development 

strategy - working for a particular enterprise and beyond. 

 
Figure 3. Model of the process of diagnostics of foreign economic potential and the formation of a 

development strategy based on fuzzy simulation method (step 3) 

 

Actually, the development strategy is designed for three years. In the absence of the possibility of reaching the 

lower threshold of development (or deviation with the sign "-"), there is a need to revise the strategy. 

According to the logic of the proposed method, as well as the priority of the strategic direction of 

development, the enterprises in today's conditions are able to implement a strategy of passive response to 

external conditions, and have only limited opportunities for development; therefore, it is necessary to allocate 

the third stage of the model of development strategy development. 

Stage 3 (Fig. 3) involves the allocation of key (priority) groups at all levels, capable of providing the optimal 

level of development of the entire foreign economic potential. 

At the same time, the important quality of such a system is that the system has the ability to grow from top to 

bottom, when it primarily does not automate the activities of the executors, and the level of preparation and 

structured presentation of information for the management of higher and middle levels, which in principle 

meets the requirements for the formation of a development strategy the external economic potential of the 
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microeconomic system (Fig. 4, a, b). 

 

 
 

a ) stage 1: automation of the upper levels of management 

 

 
 

b) Stage 2: the creation of a single information space 

 

Figure 5. Implementation of the information system (stages 1 and 2) 

 

4.5. Algorithm for forming a strategy for the development of an FEP 

The listed methods are more aimed at assessing the position of the enterprise in the external environment. 

Assessing the state of the internal environment is most appropriate on the basis of the analysis of economic 

activity, which is a systematic, complex study, measurement and generalization of the influence of factors on 

the results of the enterprise through the processing of special methods of system indicators of the plan, 

accounting, reporting and other sources of information in order to improve the efficiency of production .  

Fig. 5 presents the algorithm for forming the strategy of development of the foreign economic potential of the 

microeconomic system. 
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Figure 5. Algorithm for forming a strategy for the development of an FEP (consolidated approach) 

Given that the economic activity includes separate subsystems, we distinguish the appropriate types of 

analysis, combined in the analysis of economic activity, namely analysis: 

- techno-economic. Its main functions are assigned to the technical services of the enterprise (chief engineer, 

chief technologist, etc.). The content is the study of the interaction of technical and economic processes and 

their impact on the economic performance of the enterprise; 

- financial and economic - focuses on the financial results of the company's activities: implementation of the 

financial plan, the efficiency of using its own and loan capital; 

- audit (accounting) - is an expert diagnosis of financial "health" of the enterprise; 
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- economic-statistical - is used to study mass social phenomena at different levels of management: enterprises, 

industries, regions; 

- marketing - is used to study the external environment of the functioning of the enterprise, markets for raw 

materials and sales of finished products. 

 

5. Conclusion 

Therefore, the strategy of development of foreign economic potential by using the fuzzy modeling methods 

involves realization of the following directions: personnel development; use and expansion of internal 

capabilities of the enterprise; modernization of the existing production potential of the enterprise on the basis 

of available opportunities; introduction of innovative achievements in the production-technological base of the 

enterprise; use of industry opportunities; promotion of the modernization of production potential; 

implementation of sectoral and national development programs. 

The proposed method of determining the direction of strategic development allows, depending on the degree 

of destructive influence of micro-, macro- and mesor-equilibrium, to develop attributive characteristics of 

development, namely, a vector, trajectory, and direction that defines the general (most appropriate) level of 

potential development, which is expressed in active, passive or compensation model of development. The 

methodology of formation of the strategy of foreign economic potential of the system, provides the possibility 

of establishing fuzzy boundaries of the basic parameters of development and determines the interaction of 

elements of foreign economic potential in the process of strategy implementation. 
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