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Abstract 
Successful operation and development of enterprises in modern conditions involves the expansion of markets. 
The company's entry into international markets requires the formation of its international competitive 
strategy, identification of competitive advantages in the markets of selected countries, and this, in turn, 
implies the need for export potential of the company. In determining the export potential of the aviation 
complex, it is necessary to consider the specific features of enterprises in this industry, among which we can 
highlight the features of the products of aviation enterprises and the features of the international aviation 
market. To qualitatively assess the level of economic potential, we propose to use a system of classification 
features, developed based on the well-known Harrington scale, but slightly modified by the authors in relation 
to the calculated data and available statistical information. The phases of the life cycle of the economic 
potential of the enterprise are determined. Not only the quantitative and qualitative level of economic 
potential are important, but also the changes associated with the passage of time. In order to determine the 
importance of indicators in each group, methods of component analysis of the characteristics 
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of variation series of the results of the survey of experts were used. When comparing the variation of different 
features in one set with different average value, we use the relative indicators of variation - coefficients 
of variation. The obtained result together with the results of application of the method of component analysis 
allows us to conclude that in the formation of the integrated indicator of the first group (K1) it is enough 
to consider these five indicators, and the most important of them are two: technological processes to other 
activities. 
 
Keywords 
aviation enterprises, integrated structural assessment, export potential, aviation complex, export-import 
flows, international competitive strategy, competitive advantages, risks, foreign economic relations 

  
Introduction 
The level of development of the state's economy can be characterized by the size and structure of its export-
import flows. The higher the share of the country's participation in world exports of goods and services, and 
the structure of exports is dominated by goods of high-tech industries, the more efficient the country's 
economy. Successful operation and development of enterprises in modern conditions involves the expansion 
of markets. The company's entry into international markets requires the formation of its international 
competitive strategy, the identification of competitive advantages in the markets of selected countries, and 
this, in turn, implies the need for export potential of the company. 
 
An important area of scientific research today is the development of the export potential of the aviation 
complex. Over the past 100 years, the development of the aviation complex has been characterized by rapid 
pace and has become an important sector of the world economy. Currently, the export potential of the 
aviation complex in most countries is in fierce competitive conditions, determined by trends in the world 
economy: global political instability, falling world oil prices, low domestic economic growth. Increasing the 
export potential is a necessary condition for the products of the aviation complex to enter the international 
market [1]. To solve this problem, it is necessary to use special tools to manage the development of the export 
potential of the aviation complex , contributing to the growth of competitiveness of goods in the international 
market. In addition, modern methods of managing the development of the export potential of the aviation 
complex must consider the non-tariff restrictions existing in the international aviation market and comply with 
the requirements and rules adopted by the WTO. 
 
In determining the export potential of the aviation complex, it is necessary to consider the specific features of 
enterprises in this industry, among which we can highlight the features of the products of aviation enterprises 
and the features of the international aviation market. To enter the foreign market, products must strictly 
comply with international standards and technical regulations, as products are usually the next link in the 
production chain. The international aviation market is unstable: supply and demand in the market depend not 
only on trends in the development of the aviation complex, but also on the general level of economic and 
political stability of importing countries. 
 
The analysis of the existing approaches to the definition of export potential showed that the definition of the 
export potential of the enterprise, corresponding to the specifics of the aviation complex , can be formulated 
as follows: the export potential of the aviation complex is the international market, and an opportunity 
of adaptation of the enterprise to continuous changes of external environment and achievement of the 
purposes of strategic development. 
 
Even though there are many studies on the management of aviation complexes, there is no integrated 
structural assessment of the export potential of the aviation complex. In this article, we try to fill this gap, 
as well as shortcomings in the study of mechanisms for integrated structural assessment of the export 
potential of the aviation complex [2]. One of the tasks will be the development and formation of areas to 
ensure the company's ability to produce and supply competitive products to foreign markets, determining its 
entry into world markets, as well as its role in the economy determine the feasibility and objectives of the 
study. In the works of some authors, the export potential of the enterprise is considered as a special case 
of foreign economic potential. Many authors understand the export potential of the aviation complex as the 
level of competitiveness of its products in the foreign market. However, such an understanding does not affect 
the peculiarities of the organization and administration of production and foreign trade activities of the 
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aviation complex. Considering the evolution of views on the essence of the concept of "export potential of the 
aviation complex", we can distinguish two areas of research of this scientific problem [3–5]. Resource direction 
of research of export potential: according to this concept export potential is a set of resources available to the 
aviation complex for production and sale of products in foreign markets, and the ability of the resources 
accumulated at the aviation complex to achieve the maximum possible export volume. The effective direction 
characterizes the considered concept from the position of result. The second approach determines the export 
potential of the aviation complex not only in terms of the availability of resources, achieved results or available 
opportunities, but also as a criterion for the competitiveness of products produced and exported. Each 
of these concepts has certain limitations, within which the emphasis is on the study of a particular aspect 
of the overall problem. Identifying the complex nature of the export potential of airlines gave grounds to prove 
the need to develop a methodology for export potential, which requires clarification and supplementation 
of their categorical and conceptual apparatus. Export potential is proposed as an organized set of internal and 
external economic opportunities and resources (discovered or hidden), which create conditions for 
development and ensure the implementation of strategic and tactical goals of the enterprise in the field 
of aviation, guided by adequate economic development strategy. 
 
In our opinion, it is impossible to sufficiently agree with any of the presented approaches, as economic 
potential is a complex, complex education. Each approach focuses only on its individual aspects, parts. 
Economic potential, we believe, is a kind of tool that allows you to choose the most effective way to use the 
total potential of the enterprise and develop directions for its development strategy [6]. Therefore, the 
concept of "economic potential" should be based on the process of goal setting. The maximum possible output 
cannot be the goal of the company without focusing on the customer and market conditions. 

 
Methods 
In the process of implementing a synergetic approach to determine the normalized indicators, we use formulas 
based on deviations (xij - a) and standardized by the variational scale (xmax - xmin): 

 for indicators-stimulants (the more, the better), the normalized indicator Ui is calculated as follows:  
 

(1) 

 

 

 
where     - is the normalized i-th indicator in the j-th population; 

 - the value of the i-th indicator in the j-th population; 

 - the minimum value of the i-th indicator; 

 - the maximum value of the i-th indicator. 

 
That is, the larger the actual value of X and j within the range of their oscillations, the closer to 1 will be the 
value of B and j . 

 for indicators-disincentives (the less, the better), In ij is calculated using the formula: 
 

(2) 

 

 

      
The integrated indicator for each component of economic potential is defined as the average value of the 
selected coefficients for a certain calendar period, due to the equivalence of all indicators of each group: 
 

(3) 

 

 

       
where  is the normalized i- th indicator in the j -th set; 

n - is the number of indicators of a certain group. 
 

To calculate the integrated indicator of the level of economic potential of the enterprise it is necessary to 
determine the weights for each component of the potential using the method of expert assessments (Table 1).

https://doi.org/10.32933/ActaInnovations.39.5


Acta Innovations  2021 no. 39: 41-53  44 

 

 

https://doi.org/10.32933/ActaInnovations.39.5 ISSN 2300-5599   2021 RIC Pro-Akademia – CC BY 

 

The integrated indicator of the level of economic potential of the enterprise is calculated by the formula: 

 

(4) 

 

 

    
where   - is an integral indicator of the j -th component of economic potential; 

 - weight of the j -th group of indicators. 

 
Table 1. Weights of components of the general economic potential of the enterprise (based on an expert method). Source: 

summarized by the author for [7,8] 

 

Components Score Weights 

Production and technological 22 0.22 

Labor 17 0.17 

Financial 21 0.21 

Marketing 14 0.14 

Organizational and managerial 12 0.12 

Rehabilitation 8 0.08 

Strategic 6 0.06 

Total 100 points 1 

 
To qualitatively assess the level of economic potential, we propose to use a system of classification features, 
developed based on the well-known Harrington scale, but slightly modified by the authors in relation to the 
calculated data and available statistical information (Table 2). 
 
The next stage of the synergetic approach is to determine the phase of the life cycle of the economic potential 
of the enterprise [5,9]. Not only the quantitative and qualitative level of economic potential are important, but 
also the changes associated with the passage of time. 

 
Table 2. Scale for assessing the integrated indicator of the level of economic potential of the enterprise. 

Source: systematized by the author. 
 

The interval of the integrated indicator of the level of 
economic potential 

The level of economic potential of the 
enterprise 

[0; 0.2] critical 

[0.2; 0.37] low 

[0.37; 0.57] acceptable 

[0.57; 0.7] sufficient 

[0.7; 0.9] high 

[0.9; 1] reference 
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This is because the same quantitative value can correspond to different phases, because the graphical form of 
the life cycle involves the possibility of points with the same coordinates on the B axis (level of economic 
potential) at different intervals of the curve and, accordingly, at different stages of the life cycle. 

 
Results and discussion 
To determine the weight of indicators in each group, methods of component analysis of the characteristics of 
variation series of the results of the survey of experts were used. 
 
When comparing the variation of different features in one set with different average value, we use the relative 
indicators of variation - coefficients of variation. They are calculated as the ratio of absolute variations to the 
arithmetic mean and expressed as a percentage [10]. The results obtained are shown in table 3 by study 
groups. 
 

Table 3. Coefficients of variation of indicators  , %. Source: developed by the author. 

 

 j 

і  
1 2 3 4 5 6 7 

1 25.85 14.96 13.34 15.41 30.44 - - 

2 25.60 10.30 11.77 12.51 12.51 15.55 11.76 

3 24.98 13.17 13.76 12.99 13.73 21.77 - 

4 16.57 15.65 14.65 13.27 12.68 11.49 15.68 

 
 is a relative value that characterizes the weight of each indicator in the group, it takes values from 0 to 1 

(from 0 to 100%), i - group, j - indicator). 
 
For indicators that characterize the resource potential of the enterprises of the aviation complex, the following 
results were obtained      
 
The obtained result together with the results of application of the method of component analysis allows us to 
conclude that when forming the integrated indicator of the first group (K1) it is enough to take into account 
these five indicators, and the most important of them are two:  - capacity utilization factor and  - 

adaptability factor technological processes to other activities (X11 + X14 = 25.85 + 30.44 = 56.29). 
 
For the second group (K2) - important indicators are: X21 - management efficiency and X26 - the level 
of competence, which together amount to almost 42% of the share of the group of human resources of the 
aviation complex. 
 
Significant indicators for the coefficient of the third group (K3), which characterizes the efficiency of the 
aviation complex, were X31 - an indicator of overall profitability and X36 - an indicator of labor productivity. 
The total weight of these indicators, within the coefficient of export potential of aviation enterprises, is 47%. 
 
Other indicators are equilibrium to determine the assessment of the efficiency of the airlines of the complex 
and average 13%. 
When forming the generalizing coefficient of the fourth group (K4) - assessment of the financial condition of 
the enterprises of the aviation complex of Ukraine, all indicators are equivalent and make on average the 
specific weight of the coefficient of the group about 13%. Although we should pay attention to the absolute 
liquidity ratio - X41 - which is 16% of the weight of the ratio, and the indicators  and in total are about 

32%.
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We evaluate the reliability of the obtained results according to Pearson's criterion , which allows to 

determine the consistency of experts' opinions on the impact of weights on the value of the resulting indicator 
of the coefficient of export potential of the aviation complex of Ukraine [11]. This method is based on the 
calculation of the concordance coefficient: 
 

(5) 

 

 

 
where  k - is the number of indicators; 

m - number of experts;  
 

(6) 

 

 

 
where   - the number of identical estimates in the i -th indicator;  

 
the sum of squares in deviations of the sum of variation coefficients of indicators of weight of each expert 
from the general average sum: 
 

(7) 

 

 

    
where    - is the value of the j -th indicator according to the i- th expert. 

 

Consistency expert evaluations assessed the criterion Pearsons 2 , the observed value is calculated using the 
formula: 
 

(8)   

  
critical and is determined by the data , the given significance and number of degrees of freedom  

 
Determine the consistency of the expert assessment for each group of indicators, considering the results 
obtained. 
 
Then the total average amount: 

 

 
 

 
 

 
 
Observed value of the criterion:  

 
Critical value:  
  
Since the observed value is more critical , with a probability of 0.95, the obtained expert assessment can be 
considered consistent.
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According to the estimates conducted surveillance ratios calculated resource potential claim enterprises 
of aviation sector and human resources, weightings efficiency of enterprises aviation sector and financial 
condition [2]: 
 

   

 

  

 
Based on the results of the calculations, we determine the group weighting factors according to the formula: 
 

(9) 

 

 

 
where  - coefficients of variation and - that group; 

 - weighting factor and - that group. 

 
To calculate formulas integral factor export potential claim and reception in aviation complex weight 
coefficients define groups directly to experts. (Table 4). 
 

Table 4. Weight of groups according to rating assessment. Source: developed by the author 

 

Group Expert rating,% 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1 20 25 20 20 10 20 25 25 20 30 15 10 40 25 20 20 25 30 35 60 35 30 40 35 50 

2 40 30 25 20 20 50 20 20 25 20 25 30 22 28 30 10 50 50 15 20 40 30 40 35 25 

3 20 25 25 35 40 15 25 25 30 25 35 25 20 25 20 40 15 20 25 10 15 20 10 20 10 

4 20 20 30 25 30 15 30 30 25 25 25 35 18 22 30 30 10 0 25 10 10 20 10 10 15 

 
Applying the scheme of calculating the weight of the coefficients, we obtain K 1 = 0.28, K 2 = 0.29, K 3 = 0.23, K 4 

= 0.20. 
 
At this stage of the study, the weight of the groups and their indicators, the results are presented in (Table 5). 
 
Note that at the first stage of the experiment to calculate the integrated coefficient of export potential 
of airlines used the formula of the geometric mean, i.e., the generalized indicator of export potential was 
calculated as the average value of the obtained coefficients (since each of the four proposed coefficients). 
 
To obtain a more accurate formula for determining the integrated coefficient of export potential of aviation 
enterprises, which would consider the impact of each component on its value, we use the methods of factor 
analysis.  
 
Let us determine the influence of indicators of export potential in each of the groups on the generalized 
coefficient of export potential of airlines [10]. 
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Table 5. Weight of groups and their indicators. Source: developed by (Gurina G.) 

 

№ Groups Indexes Validity 

1 Resource 
potential 

1. Capacity utilization factor 0.6 

2. Coefficient of use of fixed assets 0.63 

3. Staff utilization rate in 1 

4. Coefficient of job security 0.16 

5. Coefficient of adaptability of technological 
processes to other activities 

0.28 

2 Human 
resources 

1. Management efficiency 0.7335 

2. The share of management staff with higher 
education 

0.77 

3. Cost-effectiveness of the management staff 0.231 

4. Development of the management staff 0.037 the most 
common 

5. Educational qualification was Evan management 
personnel 

0.67 

6. Competence of workers in 0.98 

7. Evaluation of the creative industry 0.32 

3 Performance 
appraisal 
and 
enterprises 

1. Profitability of the general (main activity) 0.11 

2. Return on fixed assets 0.023 

3. Return on investment 0.24 

4. The turnover ratio of the asset in 0.27 

5. Coefficient of suitability of fixed assets 0.14 

6. Productivity 0.938 

4 Rating 
financial 
state 

1. The ratio of the absolute liquidity 0.17 

2. Current ratio 0.2 

3. Financing ratio (coverage) 0.1 

4. Coefficient of autonomy 0.7 

5. Equity maneuverability ratio 0.45 

6. Investment ratio 0.202 

7. Financial ratio  0.98 

 
Since a multiplicative model of the form f = xyzq is used for its calculation, we apply the integrated method 
of factor analysis, which is based on the summation of increments of a function defined as a partial derivative 
multiplied by the increment of the argument at infinitesimal intervals [12]. 
 
The structure of the factor system has the form: 
 

(10) 
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We construct n -integral expressions that express the integral weights of the respective groups of indicators:  
 
 
(11) 

 

 

   

 
(12) 

 

 

   

 
(13) 

 

 

   

 
(14) 

 

 

 

where: , , , , 

 
To calculate the influence of the integrated weights of the groups, the data obtained during two studies were 
used. The results are presented in table 6. 

 
Table 6. The data obtained during the research. 

 

x 1 y 1 z 1 q 1 x 0 y 0 z 0 q 0 

0.82 0.94 0.91 0.96 0.79 0.87 0.93 0.92 

 

 
 

    

 
 
 
 
 

Consequently, the export potential integral factor and reception aviation industry of Ukraine affected by: 

 resource potential ratio by 28%;  

 personnel ratio by 29%;  

 coefficient for assessing the efficiency of the aviation complex by 23 %; 

 coefficient of assessment of financial condition by 20%.  
 

Then, to determine the value of the integrated coefficient of the export potential of the aviation complex can 
be used the following formula: 
 

(15) 
 

 

 
The integrated coefficient of export potential must meet the requirements dictated by the convenience of its 
further use, namely [8]: 

 it must be a numerical measure, which in an integrated form quite objectively expresses the level 
of all the most important indicators of the export potential of the enterprise;  

 its value should depend on all the main characteristics that may affect the export potential, 
considering their significance - "weight";  
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 its value must have its own unit of measurement (the most natural for this type of coefficient is the 
measurement in shares or%);  

 to compare the values of the integrated coefficient of export potential there should be a natural and 
convenient scale;  

 since the integrated coefficient of export potential can be calculated mainly based on subjective 
assessments (expert assessments), the method of its determination should minimize possible bias and 
give a reliable result with any selected level of reliability.  

 
According to the author, the proposed methodological approach allows to satisfy all the formulated 
requirements. A preliminary survey of experts made it possible to determine the full range of indicators that 
form the integrated coefficient of export potential of the enterprises of the aviation complex, to choose the 
most significant among them, to group and determine their importance [13]. 
 
The generalized coefficients for each group of indicators are calculated considering the magnitude and 
influence of the coefficients of the formative factors. 
 
After calculating the coefficient of export potential, it is necessary to identify its level on a scale to assess its 
value. 
 
To determine the scale of assessment of the integrated coefficient of export potential of airlines, a variance 
analysis of alternative and nominal characteristics was used and the standard deviation of the alternative 
series of distribution of integrated weights of groups was determined [1]. 
 
Quantitative variation is expressed by two nominal values: the presence of an impact on the coefficient 
of export potential, which is taken as 1 (q), and its absence, which is denoted as 0. 
 
Then p is the fraction of units of integrated weights of groups, which is calculated by the formula and obtained 
the maximum critical value of the scale of export potential: 
 

(16) 
 

 - integral weights of groups 

 

 
In accordance 

(17)   

 
Therefore, the standard deviation of the integral weights from the nominal value ( σ ), is calculated by the 
formula: 
 

(18)   

 

The calculations form the result:  then  

 
therefore,  

 
The obtained result of the standard deviation of the integrated weights makes it possible to determine the 
length of the interval of a sufficient level of export potential of the enterprise, which is 0.47. 
 

Using the rule,  we construct a scale in units of standard deviation, setting the size of the interval , and 

get the length of the interval of the next level (low). Then the interval of scalability of adaptability of the 

enterprise is defined as , that is the difference between the upper limits of low and 

sufficient levels, and the difference between the lower limit of low level and the upper limit of sufficient level 
should be  

3 .
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The deepening of the crisis in the socio-economic life of the country and the need to stabilize the state's 
economy necessitate the formation of the main directions of development of aviation enterprises [14]. 
 
Thus, based on the reliability of expert assessment and calculation of integrated weights of groups, we form 
a scale for estimating the value integrated coefficient of export potential of aviation enterprises (Fig. 1). 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

Fig. 1. Scale for determining the level of export potential of airlines. 
 

 
The value of the integrated coefficient of export potential obtained with the help of the proposed formulas has 
the following properties: it can vary from 0 to 1 (or from 0 to 100%); as the value of each shaping factor 
increases, the integral coefficient of export potential increases in proportion to the significance of the group 
weighting factor [15]. 
 
It can be stated that the enterprises of the aviation complex have specific features inherent in the object 
of state regulation, the following: 

 is in direct interaction with the economic, energy, environmental and social sectors, which ensures its 
competitiveness and efficiency; 

 one of the most capital- and knowledge-intensive industries and one of the leading industries; 

 provides for the predominance of the innovation component during the design and manufacture 
of air transport; 

 its effectiveness directly depends on the availability of appropriate state regulation; 

 has a direct impact on the state of national security of the state, as it is focused, inter alia, on the 
design and manufacture of defense products; 

 focused on creating competitive products and bringing it to the world market; 

 develops both at the expense of the state budget and at the expense of attraction of foreign 
investments and investments of the business environment (including because of participation 
in complex international programs with preferential terms of financing, PPP). 
 

Impact 

Considering the peculiarities of the aviation sector, the structure of interaction of enterprises of the aviation 
complex of Ukraine is proposed, which as a result will allow to form and implement a strategic plan 
of balanced development and get a synergetic effect from its implementation. 
 
Based on certain approaches, methodological support for forecast analysis of competitiveness and export 
potential of airlines based on assessing the effectiveness of potential on the criteria of completeness, 
efficiency, degree of implementation, as well as compliance with market conditions. 
 
The functioning of enterprises that create the basis of export potential, the structure of foreign economic 
relations and competitiveness of the potential of these airlines, which determine the content and relationship 
of purpose, object, principles and methods of capacity development to achieve certain goals; the imperfect 

0.47 – 0.88 

0.25 – 0.46 

0 – 0.24 

0.89 - 1 high level of export potential 

sufficient level of export 

potential 

low level of export potential 

critical level of export potential 
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system of state support (preferences and incentives) is analyzed; a detailed classification of aviation goods 
is given [1,16]. 
 
In the process of analysis, approaches to a comprehensive assessment of the export potential of aviation 
enterprises were established, which allowed to attract more indicators for the analysis of the competitiveness 
of aviation enterprises in world markets [5]. This made it possible to reorient foreign economic relations for 
the enterprises of the aviation complex due to the change in the vector of export orientation. 

 
Conclusions 
Strategic potential, according to author [17], "is a very broad category, which covers not only the marginal 
volume of production of certain products when used in the largest amount of material resources and labor". 
And this is the ability of the system to analyze the situation of the external environment, to assess market 
conditions and adapt to external conditions by constantly monitoring changes in demand for goods and 
services, the implementation of new ideas that can better meet such needs. 
 
The modern enterprise of the aviation complex is a holistic, complex system operating in a dynamic mode. 
In this regard, it is impossible to draw a clear line between its domestic and foreign economies. Optimal intra-
economic proportions create the basis for the formation of foreign economic relations, and the latter, in turn, 
contribute to the continuous improvement of the internal capabilities of the aviation complex. In our opinion, 
the existence of such a double conditionality of the external and internal economy of the enterprise allows us 
to conclude that the export potential should be considered in the system of economic potential of the 
enterprise. However, the category of economic potential is also not primary and is part of a more general 
concept of "aggregate potential of the enterprise", which also includes technical, social potential and 
intangible assets - image, brand, corporate culture, patents, inventions, etc. 
 
Thus, the main goal in assessing the export potential of the aviation enterprise should be the process 
of identifying and implementing reserves to increase the efficiency and profitability of export activities of the 
enterprise, growth of production competitive in foreign markets with minimal production and financial 
resources. 
 
Kim (2016) applied probabilistic modeling to analyze the impact of changing requirements for the aviation 
industry during an economic downturn [18]. Derigs and Illing (2013) presented model-based studies of the 
configuration and optimization of a cargo airline network [19]. Lapp and Cohn (2012) presented a new metric 
service availability model that measures the throughput and reliability of the planned number of flights [20]. 
Barnhart et al. (2012) concluded on trends and research opportunities in air travel demand and capacity 
management; then described a strategic approach to better managing demand and available capacity in terms 
of defining, allocating and using air traffic capacity [21]. Flores-Fillol (2010) proposed a congestion pricing 
model to justify the relationship between flight frequency and aircraft size, and carefully assessed the 
consequences of congestion at hubs [22]. In our opinion, the export potential is a dynamic component of the 
economic potential of the enterprise, which, based on available and possible resources and means and 
considering environmental factors, will ensure the company's ability to produce and supply competitive 
products to foreign markets. As for the allocation of types of export potential of the aviation complex , we 
propose to divide the realized and unrealized export potential (reserves). The process of identifying and 
implementing reserves in the formation of export potential is aimed at maintaining a balance between costs 
and results of the enterprise. 
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