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Abstract 

Nowadays using outsourcing and models of sourcing’s maneuver, becomes as one of the most leading tools for 

optimizing domestic engineering production. Many entrepreneurs reject outsourcing because they think that 

outsourcing will incur additional costs. However, they make mistakes in calculating the value of missed 

opportunities because they spend so much time on hard, energy-intensive work that it would be better to leave that to 

others. Therefore, outsourcing may be toxic to some businesses, and the same activity can be very successful if done 

within the organization. Outsourcing simplifies many tasks and is profitable for organizations and companies, but 

only if the conditions are carefully considered, and security points are observed. Every business, large or small, 

needs to outsource some of its activities, whether it hires an individual or a team to do their work at the company or 

do it elsewhere. In this paper, the authors consider the optimization of domestic machine-building enterprises 

through the use of restructuring production outsourcing. An approach to the economic evaluation of the 

machine-building production optimization based on the restructuring outsourcing, taking into account the cyclical 

nature of economic development, is developed. 

Keywords: restructuring outsourcing, production optimization, cyclical economic development, economic effect, 

production capacity, break-even point 

1. Introduction 

Outsourcing means entrusting some of the company's affairs to another person, team or organization under a specific 

contract. It often happens that a company or set of time does not have the necessary budget, equipment, equipment or 

skills to do something, so they delegate that particular action to another organization to do it. In such circumstances, 

outsourcing has been done. Usually, things other than the core business of the company are outsourced. It does not 

matter where the work is done, in your company or outside of the company, however, when a person or team from 

another organization does something that you do not have the time or skill to do, outsourcing is done (Liu et al., 2017; 

Zhang et al., 2018). As human knowledge in the present age is growing daily and even momentarily, and new 

technologies are constantly changing and evolving in our world, so the needs of society or the desires of customers 

of any business are also changing. Everyone wants to get the best service, but the reality is that no matter how big, 

strong, and up-to-date a company is, it still can't make progress on a daily basis because it is too costly. But this is 

not the end of the matter, as outsourcing has opened the way for any business or business to thrive and keep up with 

technology. Outsourcing allows you to use the facilities, skills and resources of another company that has the most 

up-to-date equipment and methods to do the work and pay only the cost of doing the work, nothing else! Outsourcing 

allows us to use the knowledge, equipment and resources of other organizations when needed, but to avoid the cost 

of formal hiring. To compete in the global arena, you need to keep up with the standards and technologies of the day. 

This will be possible through outsourcing (Gerbl et al., 2016; Smith & Smith, 2017; Errighi et al., 2016; Rekik et al., 

2016: Bykova et al, 2019).  

Many believe that the main reason for outsourcing is to reduce costs. This belief is true to some extent, but this is not 

all that persuades organizations to outsource! There are countless reasons to outsource, but some of the most 

important are: reduce investment costs, focus on the main activities of the organization, acquire new technologies at 
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low cost, use the skills and knowledge of others without being formally hired, save time, higher quality, flexibility, 

take advantage of fleeting opportunities, Reducing the volume of activity of the company's employees in special 

circumstances etc. (Nacer et al., 2019; Krysińska et al., 2018). 

The term outsourcing was first coined in 1989 to describe Kodak's decision to outsource its information technology 

business to an IBM subsidiary as a technology and business strategy. It used to be, however, that even before that, 

many companies did not do all their own work and outsourced less competitive activities to outsourced contractors. 

In fact, it may be said that the idea of outsourcing first appeared in Adam Smith's book “The Wealth of Nations 

[1776]”, in which Adam Smith states: The family never tries to make something at home that can cost them more 

than buying it. On the other hand, outsourcing has been a kind of build-purchase decision. The oldest studies on 

outsourcing are also under this heading. The economic issues in this field are then modelled using transaction cost 

theory and the theoretical basis of outsourcing in small businesses, which is often referred to as "transaction cost 

economics". It should be noted that although most of the existing literature on outsourcing deals with large 

companies, most companies are relatively small. Therefore, it is important to see how small and medium-sized 

businesses deal with outsourcing. In fact, in this article, we examine the outsourcing of small businesses. Previous 

studies of SME collaboration strategies have focused on relationships in which SMEs provide some of the elements 

or services to the larger firm. Therefore, there are few statistics about outsourcing in these businesses or outsourcing 

in small businesses (Lacity et al., 2016; Boukadi et al., 2019: Kireeva et al, 2019).  

By the third millennium, most sectors of the industry are facing tense and acute conditions, both in the market and 

within the company. Customers, on the other hand, impose more restrictions on their loyalty to their initial 

relationships with vendors; Previously, customers mainly focused on low total cost, high quality and good delivery 

performance. At present, they expect short product life cycle and product entry time, innovation, and custom product 

development; On the other hand, companies and their suppliers are experiencing the emergence of a global economy 

as well as rapidly changing markets (Zandi et al., 2019). At the same time, the complexity of products and 

technologies is increasing, and their ability to work is expanding. Due to such internal and external conditions, 

companies must be able to change their organization, operations, product portfolio, customer segmentation, and 

quickly, efficiently, and on a consistent basis. This requires a new approach to the strategic planning process and 

sometimes the need to outsource to small businesses (Kanniappan & Selvakumar, 2020; Mukucha et al., 2020). 

As a managerial experience, outsourcing has been around for almost 200 years, but over the past 15 years, due to 

strategic issues as well as costs, this method has been developed as a managerial and public activity. In fact, 

organizations no longer try to do all the necessary activities themselves. Each organization retains one or two 

activities that are key to that organization and thereby create value for customers beyond competitors, and the rest of 

the activities through other businesses in which activities are key capabilities. They are doing, in fact, outsourcing to 

small businesses is expanding today. The task of handing over tasks to outside forces in developed countries has been 

going on for a long time. Meanwhile, developed countries in East Asia have achieved significant success in reducing 

production and service costs. These countries include India and China. But the approach of outsourcing or sourcing 

outside the organization is a new approach for our country with a short history. Perhaps the belief is not yet 

institutionalized among the managers and officials of our organizations that this method can increase productivity, 

reduce costs, and attract more employee participation (Somjai, 2017). Figure 1 shows the man reasons for business 

process outsourcing. 

 

 

Figure 1. Reasons for business process outsourcing 
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In outsourcing, according to previous studies, almost any type of activity is outsourced in any sector, but initial 

studies and expert observations outsource some activities in some sectors. The major operational tasks that are 

outsourced to small businesses are typically related to accounting, maintenance, security, promotion, and 

warehousing. Also, the more difficult and complex the use of outsourcing becomes, the more organizations outsource 

responsibility for their business processes in addition to the activities themselves (Umukoro et al., 2020). 

The use of restructuring models of sourcing, for example, such as outsourcing and models of sourcing’s maneuver, is 

one of the most popular tools for optimizing domestic engineering production. The appeal to these models is due to 

the fact that restructuring sourcing, when properly applied, can significantly increase the flexibility of production, in 

particular, increase the production capacity of the enterprise and significantly reduce the value of the break-even 

point. These advantages, acquired by companies when optimizing production based on sourcing models, allow them 

to function more competitively in conditions of cyclical economic development. However, not all domestic 

machine-building enterprises manage to properly restructure their business. In this regard, the development of an 

approach to the economic assessment of production optimization based on outsourcing, taking into account the 

cyclical nature of economic development, is a promising scientific direction. 

The purpose of this work is to develop a method for justifying the economic effect of utilizing restructuring 

outsourcing in a machine-building enterprise, taking into account the cyclical nature of economic development. 

2. Methods 

Outsourcing can be divided into two general categories according to the location and nature of the work, and 

subcategories can be considered for each category: 

 Outsourcing by location: You can outsource your company, and everything inside is done by an outsider, 

team or organization, or you can outsource your work to a group outside your organization. There are some 

things that need to be done inside your collection, and there is no other way, but there are many things that 

can be done remotely or worked on elsewhere. 

 Outsourcing according to the nature of the work: Outsourced operations can be defined as a project or a 

process-oriented approach. There are some things that are defined as a simple project because they have a 

definite result and expectations are determined in advance. But some things require error and trial, and the 

process is better centred. The contract can be adjusted for the return to be determined at any given time. 

But in general, there are four general ways to outsource: 

 Project outsourcing: Project outsourcing comes with the great promise of cost savings. Companies 

outsource projects and get things done according to their needs. It does not matter if the project is physical 

or done on the web. When we talk about the project, it means temporary employment. 

 Professional outsourcing: In this method of outsourcing, you delegate almost everything and tasks to a 

specific person or team that has specific expertise, and you have nothing to do with the way the project is 

done. They are obliged to deliver the desired result within the specified time and receive the agreed amount 

in return. This method of outsourcing has no boundaries and can be used to do a physical job or for a 

marketing process with anything else. For example, building a road or auditing a company. 

 Information Technology Outsourcing: Outsourcing is more entrenched in technology and the Internet. 

Large technology companies can outsource their large projects to other individuals or companies. Because 

most things can be done on the Internet, information technology outsourcing is one of the most popular. 

These companies can hire people and work remotely, or define projects and finally get the job done. It has 

no boundaries, and freelancing is one of the sub-branches of information technology outsourcing. 

 Outsourcing of manufacturing or production: This outsourcing method allows you to hire a company to 

produce the goods you need. So, you hire a factory or company to produce the goods you need, what many 

large companies do. For example, smartphone companies are hiring companies in China to make their 

products. This is done to save on production costs and labour. 

The cyclical nature of economic development is an integral part of the capitalist economic model. To date, the 

following definitions of the concept of “economic cycle” are found in the scientific literature: 

1. The economic cycle is a type of fluctuation in the aggregate economic activity of nations organizing their 

economic activities in most cases in the form of private enterprise. The cycle consists of a recovery stage, which can 

be seen simultaneously in the main types of economic activity, in its place comes the recession stage, characterized 

by a reduction in production, leading to depression, and then to the recovery stage, which results in a recovery in the 
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next cycle; the change in the stages of the cycle can be considered repeated, but not necessarily periodic (Burns & 

Mitchell, 1946). 

2. The economic cycle is the fluctuations in the economic activity of the national economy and the world economy, 

manifested in a change in the phases of ups and downs (Orlova, 2015). 

3. The economic cycle is a stream quantitatively measurable process that does not have a trend component in its basis, 

as a market element cyclical component of economic dynamics (Rumyantseva, 2012). 

In the entire history of economic thought development, many prominent economists have tried to unravel the causes 

of recurring crises. Table 1 presents some approaches to the study of the causes of the cyclical fluctuations in a 

market economy and their authors. 

 

Table 1. Theories of economic cycles and their authors 

№ Theory name 
The author of 

the theory 
A brief description of the theory 

1. 
Theory of industrial 

cycles 

Karl Heinrich 

Marx 

Economic crises are generated by the main contradiction of 

capitalism - the contradiction between the social nature of 

production and the private capitalist way of appropriating the 

results of this production. 

2. Monetary theory 
Hawthry R., 

Fisher I. 

Economic crises arise as a result of violations in the field of 

monetary supply and demand. 

3. Keynesian theory 
John Maynard 

Keynes 

Economic cycles are the result of the interaction between the 

movement of national income, consumption and the 

accumulation of capital. In accordance with this theory, the 

cycle begins to take shape during a period of dynamic growth in 

demand, which, in turn, is determined by consumption and 

investment. 

4. 
The theory of 

underconsumption 
Sismondi J. 

Depression is caused by the fact that too much of current 

income is saved and too little is spent on consumer goods. It is 

voluntary savings made by individuals and companies that upset 

the balance between production and sales. 

Source: Tupchienko V.A., Krivtsova M.K. Key theories of the economic cycle // Financial analytics: problems and 

solutions. 2014. No3. 

 

Next, we consider approaches to the classification of economic cycles that are found today in the scientific literature. 

In particular, the following types of economic cycles are distinguished: 

1. Duration and frequency (Zychenko, 2013): 

a. Kitchin's short-term cycles; 

b. Medium-term cycles of the Juglar; 

c. Blacksmith rhythms; 

d. Long waves of Kondratiev; 

e. Forrester cycles 

f. Toffler cycles 

2. To identify the nature of the causes of economic cycles (Zychenko, 2013): 

a. Endogenous cycles; 

b. Exogenous cycles 

3. by industry affiliation (Baranov, 2014): 

a. Oil cycles; 
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b. Food cycles; 

c. Energy cycles; 

d. Raw material cycles; 

e. Environmental cycles; 

f. Currency cycles. 

Despite the variety of approaches presented in the academic literature to the study of the causes of the cyclical 

fluctuations in a market economy and the classification of economic cycles, all business cycles consist of phases (see 

Figure 2) and are characterized by indicators such as “oscillation amplitude” and “cycle duration”. 

 

 
Figure 2. Business cycle phases 

Source: compiled by the authors 

Note: most often in the economic literature the term “amplitude of oscillations” refers to the difference between the 

peak and the bottom of the cycle, and in the technical literature, in particular, if we are talking about the theory of 

oscillations, the maximum value of the change in the variable from the average value, that is, expressed economic 

language, the difference between the peak or bottom of the cycle and the trend. 

 

Restructuring outsourcing and business cycles 

The use by large engineering enterprises of restructuring outsourcing, the essence of which is that the company sells 

non-core assets to other firms and interacts with them as part of outsourcing (Isavnin & Farkhoutdinov, 2013) or 

displays these assets in a subsidiary or joint venture (Kotlyarov, 2012) is a fairly common phenomenon in Russia. In 

particular, one can cite such examples as optimization of the production facilities of company “KAMAZ”, when the 

manufacturer abandoned its own uncompetitive automotive components in favour of using American and German 

ones (Isavnin & Farkhoutdinov, 2012) and restructuring the business of the company “Irbit Motorcycle Plant”. In the 

article Rybina S.I. “The use of outsourcing to improve the efficiency of the enterprise: foreign experience, Russian 

practice” presents a list of Russian industrial companies that have widely used restructuring outsourcing (Rybina, 

2012). 

It should be noted that restructuring outsourcing has proven itself as a tool to increase the firm's resistance to 

negative external factors in the USA and Canada; in particular, the American automotive industry is a striking 

example (Isavnin & Farkhoutdinov, 2012). Table 2 shows some examples of outsourcing applications by the 

American automotive industry. 
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Table 2. Application of outsourcing in the American automotive industry 

№ Company Applicable component Component provider 

1. Freightliner Trucks Engine 
Detroit Diesel Corporation 

Cummins Inc. 

2. Peterbilt Motors Company Transmission 

Paccar Inc. 

Eaton Corporation 

Allison Transmission 

 

Source: Compiled by the authors based on information provided on the official websites of companies “Freightliner 

Trucks” and “Peterbilt Motors”. 

Also, restructuring outsourcing, in addition to reducing the breakeven level of the company, can increase the 

production capacity of the enterprise, and this advantage is due to the fact that, on the one hand, outsourcing can 

eliminate the so-called bottlenecks of production (Isavnin & Farkhoutdinov, 2012), and on the other hand, a company 

can use the power of an outsourcer (outsourcers) (http://www.mirkin.ru). 

Thus, the use of restructuring outsourcing by large machine-building enterprises makes it possible to increase 

production flexibility and function more competitively in the conditions of economic cycles. 

Next, we consider the main assumptions made when developing a method for substantiating the economic effect of 

restructuring outsourcing, taking into account the cyclical nature of economic development. 

3. Results and Discussion 

In this paper, we consider the abstract market of some engineering products, the cyclical nature of which is described 

by a sinusoid (1). 

𝑣 = 𝑓1(𝑡) = 𝑣𝑚 + 𝑎 ∗ sin(𝑏 ∗ 𝑡),                               (1) 

Where v – The value offset of the market volume from the position of the trend; 𝑣𝑚 – The position of the trend; a – 

The difference between the peak or bottom of the cycle and the trend; b – The oscillation frequency; t - Time. 

A graphical interpretation of the market in question is presented in Figure 3. 

 

 

Figure 3. Graphic interpretation of the abstract market in question 

Source: Compiled by the authors. 
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Figure 2 shows that at the peak of the economic cycle, the market capacity is 𝑣𝑝, and at the bottom of the cycle – 𝑣𝑏. 

Suppose that in this market there is a fixed n number of firms and each firm has its own fixed market share 𝛼𝑖, 

where 𝑖 = 1, 𝑛. Then, at the peak of the economic cycle, the i company will be able to sell no more than 𝛼𝑖 ∗ 𝑣𝑝 

units of engineering products on the market, and at the bottom of the cycle no more than 𝛼𝑖 ∗ 𝑣𝑏. 

Since the object of the study is a firm, we consider a certain i-th firm that needs to optimize production through the 

use of restructuring outsourcing, that is, this firm has problems (see expression (2)). 

{
𝑐𝑖 < 𝛼𝑖 ∗ 𝑣𝑝
𝑙𝑖 > 𝛼𝑖 ∗ 𝑣𝑏

,                                         (2) 

Where 𝑐𝑖 – the production capacity of the i-th company; 𝑙𝑖 – breakeven level of the i-th company. 

Based on these assumptions, we model a scenario in which the use of restructuring outsourcing eliminates the 

problems of the company, and based on this we propose a method for assessing the economic effect of this 

optimization. 

Justification of the economic effect 

A graphical interpretation of the firm in question, unable to meet the increased demand in the interval (𝑐𝑖 , 𝛼𝑖 ∗ 𝑣𝑝] 
and generating losses at [𝛼𝑖 ∗ 𝑣𝑏 , 𝑙𝑖)Is presented in Figure 4. 

 

 

Figure 4. Graphic interpretation of the firm in question 

Source: compiled by the authors 

Note 1: 𝑣 = 𝑓2(𝑡) – the function of the maximum volume of demand for engineering products manufactured by the 

company; 𝑣 = 𝑐𝑖 + 𝑘1 ∗ 𝑡 – the function of the production capacity of the company; 𝑣 = 𝑙𝑖 + 𝑘2 ∗ 𝑡 – the function 

of the company breakeven level. 

Note 2: 𝑘1 = 𝑘2 = 0. 

 

Obviously, the company is motivated to optimize its own production, since increasing production capacity to 𝛼𝑖 ∗ 𝑣𝑝 

allows, firstly, to get additional profit, and secondly, to stably maintain a given market share at each phase of the 

economic cycle. Lowering the breakeven point to 𝛼𝑖 ∗ 𝑣𝑏 increases the enterprise's resistance to downturns in 

business activity. 

An economic evaluation of the optimization of a machine-building enterprise through the use of restructuring 

outsourcing is carried out using the formula (3). 
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{
𝐸1 = ∫ (𝑓2(𝑡))𝑑𝑡 − 𝑐𝑖 ∗ (𝑡2 − 𝑡1)

𝑡2

𝑡1

𝐸2 = 𝑙𝑖 ∗ (𝑡4 − 𝑡3) − ∫ (𝑓2(𝑡))𝑑𝑡
𝑡4

𝑡3

,                              (3) 

Where 𝐸1 – economic effect of the utilizing outsourcing, characterized by an increase in the production capacity of 

the enterprise; 𝐸2 – economic effect of the use of outsourcing, characterized by a decrease in the breakeven level of 

the enterprise. 

It can be seen from expression (3) that the proposed economic assessment is limited by the duration of one cycle; 

therefore, taking into account the fact that the abstract market and company are considered in this work, we 

supplement formula (3) with a variable equal to the number of economic cycles that enterprises have overcome since 

completion restructuring (see expression (4)). 

{
𝐸1 = 𝑥 ∗ (∫ (𝑓2(𝑡))𝑑𝑡 − 𝑐𝑖 ∗ (𝑡2 − 𝑡1))

𝑡2

𝑡1

𝐸2 = 𝑥 ∗ (𝑙𝑖 ∗ (𝑡4 − 𝑡3) − ∫ (𝑓2(𝑡))𝑑𝑡)
𝑡4

𝑡3

,                           (4) 

Where x – The number of economic cycles that the firm has overcome since the completion of the restructuring. 

4. Summary 

Outsourcing has many advantages, some of which we will discuss in the following: 

1. Cost reduction and budget management: Although all managers believe they know the best way to 

manage their budget, outsourcing does it better than anyone else. Suppose you want to start internet 

marketing for your business if you want to hire a professional team, there are no obstacles, but you should 

consider a separate office for them within the organization, desks and chairs, work equipment such as 

computers etc. Provide for them, give them a fixed salary, incur additional costs such as maintenance, 

catering, etc., from the company's budget. But what does outsourcing do with these costs? When you 

outsource the marketing of the company because it is done online, you will not need the necessary space 

and equipment to do this, and they provide the necessary tools themselves. You do not have to pay for the 

time the team members are browsing the web or chatting on social media; they only get paid for the work 

done and predetermined! Employees of a company are usually not satisfied with their salaries and use 

insurance and other benefits of the company, which outsourcing eliminates all these costs. In this way, the 

costs of doing things are greatly reduced, and the company's budget can be better managed. 

2. Focus on the main goals of the company: A company should not be expected to have as many quality and 

well-managed departments as all its core services. Companies usually focus on their core goals but will run 

into problems if they fail to properly manage and manage ancillary processes. When a company grows, the 

scope of small and large tasks also increases, and on the other hand, the company's human resources try 

harder to pursue the main goals and ignore the details. Eventually, it causes weaknesses in the company that 

sometimes have detrimental consequences. But if many side tasks are outsourced, the organization can 

focus on the main goal of the company without worry. Suppose you want to improve the security network 

of the organization. If you ask your employees to do this, their main tasks will undoubtedly remain 

unfulfilled. That's why outsourcing makes companies never lose focus on the basics. 

3. Access to skilled and specialized staff: Outsourcing a project means accessing an expert person, team or 

organization. Regardless of the cost, it is usually when a project is outsourced that the company itself does 

not have the skills or time to do it! In such cases, outsourcing can be a daunting task. This means 

discovering better solutions and using more skills. Such teams, because they have dealt with similar projects 

before, undoubtedly choose the best way to do the job. 

4. Increase the level of knowledge of the company's employees: Sometimes it happens that the company's 

specialized staff cannot cope with work that is in their area of expertise, that is, they do not have the 

necessary skills. In such a time, instead of hiring a new force, it can be shown with a double arrow. With 

outsourcing, things get trickier, and this is where the true potential of the project comes in. They can 

increase their knowledge and manage and execute the same. Outsourcing can increase the knowledge of the 

collection and achieve more quality. 

5. Saving time: The element of time is more valuable than it is ignored. Saving time is a good reason to 
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outsource. It does not matter how big or small your project is. When you outsource it to another company, it 

will be done in the fastest time, because they get paid for doing a certain thing and try to get it done in the 

fastest time. On the other hand, because this is their specialty, so they have all the necessary tools and 

solutions, saving time can be very profitable. 

6. Customer and technology flexibility: It has been said before that technology and the needs of customers 

are changing day by day, and it is not possible to incur high costs to keep up with them. But outsourcing 

comes with the great promise of cost savings. The team of people working in your company have almost 

limited resources, which can cause the process to be delayed or not done properly at all. This means that the 

team or organization that accepts your outsourcing project has access to the latest technologies and more 

resources. They have better equipment and therefore, more flexibility in the project. When a customer sees 

such quality and flexibility in your company, they will definitely trust your company's management style. 

In this paper, the authors consider the optimization of domestic machine-building enterprises through the use of 

restructuring production outsourcing. An approach to the economic evaluation of the machine-building production 

optimization based on the restructuring outsourcing, taking into account the cyclical nature of economic development, 

is developed. The proposed approach in the current study to the economic optimization evaluation of a 

machine-building enterprise through the application of restructuring production outsourcing is based on a sufficiently 

large number of assumptions. However, the developed method is of scientific interest due to the fact that further 

research in this area will be related to expanding the boundaries of assumptions. In particular, for example, suppose 

that each economic cycle is individual, and then the economic assessment of optimization will be carried out using 

the formula (5). 

{

𝐸1 = ∑ (∫ (𝑓2(𝑡))𝑑𝑡 − 𝑐𝑖 ∗ (𝑡2 − 𝑡1))
𝑡2

𝑡1 𝑗

𝑥
𝑗=1

𝐸2 = ∑ (𝑙𝑖 ∗ (𝑡4 − 𝑡3) − ∫ (𝑓2(𝑡))𝑑𝑡)
𝑡4

𝑡3 𝑗

𝑥
𝑗=1

,                     (5) 

5. Conclusions 

Arguing regarding the development of the proposed approach, we can distinguish the following areas, which allow, 

on the one hand, to significantly expand the theoretical base of the scientific discipline “theory of modelling the use 

of resources” (Farkhoutdinov & Isavnin, 2019), and on the other, to increase the practical significance of the 

developed methodological approaches: 

1. The boundaries expansion of assumptions as a consequence, the development of mathematical models and tools, 

the practical application of which will increase the competitiveness of Russian engineering enterprises; 

2. The study of economic cycles theories and the application of the element of these theories in order to more fully 

understand the mechanisms of the market and the formation of macroeconomic policy instruments; 

3. Strengthening mathematical formalization, including through the use of oscillation theory, with the aim of 

developing quantitative indicators and their application in the digital economy. 
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