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Organizational Problems of Creating
a Production Company and Ways
of their Solution

P.A. Shikov, M.P. Vlasov, L.N. Nikitina, Yu.A. Shikov

St. Petersburg State University
of Industrial Technologies and Design;
St. Petersburg State University
of Architecture and Civil Engineering,
St. Petersburg (Russia)

Key words and phrases: company; entrepreneur;
innovation; production company; value chain.

Abstract. The purpose of this article is to systematize
the principles and scenarios for the creation of a company,
justification and formation of its architecture. The existing
approaches explain the performance of an enterprise, but
do not concern the mechanism of its origin. Therefore, it
becomes relevant to solve the following problems: to define a
company as a subject of economic activity, and proposed the
scenarios that underlie the creation of a company. The article
theoretically substantiates the need for an entrepreneur
to use technological, contractual, strategic concepts of
enterprise performance that complement each other, as well
as concepts of the value chain and innovation. The scientific
hypothesis considers the fact that the driving force behind
the creation of an enterprise is the activity of an entrepreneur
who consistently designs and implements it. The method of
the research is mathematical modeling, which allows us to
assess the sufficiency of investments for the creation of an
enterprise and its effective functioning.

The creation of a company is accompanies by a number of problems that must be
solved simultaneously. The advice that exists in the literature and the Internet is optimistic,
and economics does not even consider this problem, bringing different points of view on the
company functioning, which takes into account only one side. Therefore, the company creation,
despite the abundance of recommendations and teachers, remains the art of chosen ones who
succeed, although a lot of people are engaged in this activity. The creation of a large and long-
term successful company is the lot of a few, whose names are widely known, and their memoirs
are a success.

A company is understood as an administrative structure that:

» aims at generating income to its owner by meeting the needs of the population, business
and the state in goods and services;

6 PRODUCTION ORGANIZATION
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» carries out economic activities on the basis of long-term contracts with personnel,
suppliers in order to minimize costs;

« creates and develops markets, new technologies, products and competencies;

* minimizes its costs through specialization, innovation and production scale.

Discussing the numerous reasons for company formation, none of the economic theories
explains how a company appears or what considerations an entrepreneur is guided by when
creating it. An entrepreneur can be the owner, or he can be a confidant of the owner, but in
any case, he risks his own property. To explain the phenomenon of the company formation, let
us turn, first of all, to the activities of an entrepreneur. Entrepreneurship, as a special form of
economic activity, is proactive, voluntary, independent, associated with risk and responsibility
for the effective use of entrusted property, innovative and investment activities to create a new
or repurpose an existing company for the production of goods (provision of services) in order
to generate income by people interested in its systematic receipt (actually an entrepreneur,
owner, investor, state). Entrepreneurship simultaneously implements the following functions in
the economy:

» creative (integration of economic resources into a single whole — a company);

+ economic (creating a tool to meet the needs for goods and services);

» profitable (organization of income generation by owners);

» creative (creation of new products, services, technologies, communications, needs and
markets);

» the discovery of new economic opportunities (creation and implementation of innovations
in economic activity);

» legislation improvement (improvement of the economic activity of the state).

The subject of entrepreneurial activity — an entrepreneur, having received property at
his disposal, creates a company that must ensure the systematic receipt of income by the
owner, investor, and the state. The state is interested not only in receiving income, but also in
employment of the population and saturation of the market with the necessary goods (services)
produced on its territory. An entrepreneur is not a position, not a status, it is a role, talent,
vocation, which can be big or small.

The first problem that an entrepreneur solves is the choice of products that the company
will produce, focusing on the consumer and market capacity, taking into account its functional
purpose. These products must meet the requirements of the consumer, have novelty and
be original enough to be noticed and chosen by the consumer. This applies primarily to the
properties of the product, including its quality and price. The capacity of the market must provide
such a volume of sales of this product that the main requirement of the owner is fulfilled: the
funds invested in the company must bring income that satisfies him. Therefore, the entrepreneur
must find out the market interest in certain products, on the one hand, and, on the other,
organize production on the required scale. If it is supposed to release several types of products,
then the entrepreneur focuses on the presence of common operations in value chains. In what
follows, the value-added chain of a product is understood as a sequence of operations for
the products manufacture and their components, which increase its readiness for use for its
intended purpose.

The presence of certain logistic and managerial operations and business processes is
associated with the distribution of value chain operations between companys. The use of the
same business processes for the production of various types of products allows increasing the
scale of production, using technological equipment without downtime.

In order to identify the sources of competitive advantage by analyzing certain types of

PRODUCTION ORGANIZATION 7
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Fig. 1. M. Porter’s Value Chain Model

company activities by M. Porter in his work “Competitive Advantage: How to Achieve High
Results and Ensure Its Sustainability”, a value chain as a set of activities of a company (primary
and secondary) aimed at creation of consumer value is presented, due to which the buyer’s
interest in a product or service is aroused [7]. In his model, M. Porter considers the entire
architecture of the company, including the main, logistics and managerial business processes
(Fig. 1). The value chain “divides the company’s activities into strategically important activities in
order to study the costs, existing and possible means of differentiation” [7]. Porter includes in its
“value chain model”:

* as basic elements: inbound logistics, operations, outbound logistics, marketing and
sales, services;

» as technical support: procurement, technology development, personnel management,
organizational infrastructure.

But when creating a company, an entrepreneur, seeking to minimize costs, is forced to turn
his attention, first of all, to the choice between the main business processes and logistics, which
characterize the supply of components necessary for the production (external logistics).

The task of creating a company can be formulated as follows: determining the maximum
income of the owner based on the limited funds that he can allocate or attract to create a
company through:

» the absence of restrictions on the variety of the manufactured nomenclature and the
presence of restrictions on the number of operations in the chains of added value of products;

» restrictions on the variety of the produced nomenclature and the absence of restrictions
on the number of operations in the value-added chains of products.

In the first case, the problem is solved by highlighting the general operations of value chains
of various types of products, which allows to achieve the scale of production, allowing the owner
to receive income that satisfies him. At the same time, “leading” operations should be innovative
in nature, which allows the company to reduce costs to the maximum and thereby achieve
competitive advantages. The “leading” chain operations must make a significant contribution
to the received income due to either reduction of expenses in distance per unit of production,
or by increasing the price of a device unit, which should differ in quality enlarged functionality,
ergonomics and other properties substantial in the eyes of the consumer. “Leading” operations

8 PRODUCTION ORGANIZATION
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are focused on

» application of innovative technologies and equipment;

+ availability of the necessary competencies and sufficient qualifications of personnel and
management, as well as their interest in using these achievements.

Each operation of the value chain in the production system of the company is represented
as a business process that can be detailed to the level of the workplace, which is determined
by the capabilities of the technological equipment used. Such companies are characterized by
the use of more versatile technological equipment, which makes it possible to switch from one
type of product to the production of another with no extra cost. Examples of such companies
are light industry enterprises (textile, knitwear, footwear), food industry, trade enterprises (retail).
For such companies, a change in the nomenclature of manufactured products does not lead to
the need to change technological equipment but causes its reconfiguration. And the product’s
life cycle is less than the life cycle of technological equipment. For this type of companies, the
payback period is shorter, which is for companies with a limited range of products.

In the second case, the task of creating a company is to establish a specialized production,
in which its scale is focused on a volume of output, that, with a restriction on the variety of
the nomenclature, allows one to get income that satisfies the owner. The greater the coverage
of operations in the product value chain, the greater the specialization of production and the
income of the company and the owner. The total number of value chain operations is limited by
the funds allocated for the company establishment.

When creating a company, one of two scenarios can be realized.

1. The first scenario is to maximize product output (service delivery) by minimizing the
number of value-added chain operations for the selected product range. Due to this approach,
the scale of economic activity necessary for making a profit is carried out. At the same time,
in the production process, common technologies and equipment are used, the competence of
personnel, management (including planning, organization, accounting and control). Typically for
this kind of companies, increased attention is focused on logistics. Such companies can be
identified as technology-oriented.

2. The second scenario is to maximize the output of products (services) by maximizing the
number of value-added chain operations while minimizing the nomenclature and its assortment,
that is, the efficiency of economic activity is achieved through narrow specialization. This allows
you to achieve the required production scales with minimal costs per unit of production. Such
companies can be identified as product-oriented.

It can be assumed that in the implementation of the first and second scenarios, the
competencies of the company’s personnel are multidirectional. For the mathematical model of
a technology-oriented company, the maximum permissible set of product types (nhomenclature)
| is specified, for the production of which a set of business processes J are required. For each
type of product, a vector is specified that determines the sequence of using business processes
for its production J; c J, i.e. not every business process j is involved in the production process
of product /. For each business process Vj € J, the following are specified: the cost of fixed
assets C, as well as the capacity (throughput) bj. For each type of product Vi € I the costs for its
production a; ;> 0 are given for each business process j; and the profit f; obtained from the sale
of each unit of production.

Investment in setting up a company is limited to D. The value x; is used as independent
variables, which characterizes the volume of products i/ production. Then the task of assessing
the feasibility of creating a company according to the first scenario is to determine the values of
the variables {x} that maximize the functional characterizing the profit, i.e.

PRODUCTION ORGANIZATION 9
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F=73%._,fx;— max,
subject to the following restrictions:
— the volume of production is limited by the available investments for j € J

Zle/ajx >0_)A ZjeJ( zle/aljxl)
Zlela/j i O_)A_O

2. yA =D
— the capacity (throughput) of each business process should not be exceeded

A#0—> T, a x<bVjel.

/1 /

The mathematical model is designed to assess the possible profit value and determine
the list of nomenclature on which the created company should rely. In this case, it is assumed
that the products’ sales are carried out instantly after manufacture. This assumption is valid
for companys embedded in the value-added chain of products, i.e. supplying under long-term
contracts the necessary components for the product purchased by the end user.

In the proposed model, the value a;; can be considered as the main parameter, which
characterizes the amount of working capltal involved in the production using the business
process j. This value depends not only on direct production costs, but also on the cost of the
supplied materials and a number of other components, such as the required qualifications of the
personnel. The amount of profit £, also significantly depends on the strategic economic zones in
which the products are sold.

Therefore, each of the above parameters should be the result of analytical studies related
to predicting the state of the external environment of the company being created. The result
of the forecast cannot be unambiguous, since for each option of the forecasting process,
various assumptions are used that have a significant impact on the values of the parameters.
The proposed model makes it possible to assess not only a promising range of products, but
also, indirectly, possible strategic economic zones, in case, for example, we consider different
types of products sold in different strategic economic zones. In this case, it will be advisable to
use another criterion of the problem:

F=2;cpifix;— max,

where p; is the probability of selling product i in the current period.

We assume that for a product-oriented company a variety of product types /is set. Investments
in setting up a firm are limited to D = D, + D,, where D, is investment in fixed assets, and D,
is in working capital. The distinction between investments in fixed assets and working capital
has not been established in advance, therefore, several options are expected to be considered.
It is required to determine the type of product from a given set i € | and the volume of its
output, which ensures the maximization of profits due to the scale of production and the use of
innovative technologies and the organization of economic activity. As an independent variable,
we take the value x, representing the volume of output i € /. The unit price ¢; has also been
determined. In addition, for each type of product from a given set Vi € [/, a set of components
is defined that are required to create a unit of output i and the corresponding operations in the

10 PRODUCTION ORGANIZATION
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value chain j; € J. Each operation in the value chain Vj. € J; can be represented as a business
process within the production structure of the company. Moreover, any implemented business
process Vj; € J; is characterized by {d, i Ak # where d, i is a variant of the production capacity
k(k=1,2,...),and q, ;,is the investment required to create this version of the business process
for this product.

For each type of product Vi € / and for all components j; required to create a unit of this
product, the set j; is set:

{ai,j’ bi,j’ pi,j}’

where a;; - variable costs of creating a unit of product / using business process j; b,.yj — the
amount of production capacity required to create a unit of product i using business process
i p;;— the cost of purchasing the i components necessary to create a unit of production from
a third-party manufacturer in case it is inexpedient to create a business process j. The last
parameter, taking into account the volume of production x;, determines the volume of external
deliveries in the logistics system of the company, the component j.

Each required product component can either be produced in-house using a business process
representing the operation of the value chain or obtained from a partner using a logistics system
operating in the company. Therefore, it becomes necessary to use an additional independent
Boolean variable that takes two values:

1,if operation j, is represented by a business process

in the production structure of the company,

Vi = 0,if operation j, as abusiness processis notincluded

in the production structure of the form.

If operation j; is included as a business process in the production structure, then the value
added in products is (ai,j + b,.yj). If operation j; is not included in the production structure, then
the value added in production is p; When the business process of any operation j; € J; is
included in the production structure of the company, the required investments in fixed assets are
determined by the value:

<
Ui j when b,.J. X; < d

k=12 *)

Then the task of assessing the feasibility of creating a company according to the second
scenario is to determine this type of product i € /, the volume of production x; and the composition

of business processes from the operations of the value chain, defined on the set of values of
the variables {y,.y/.}, which deliver the maximum functional characterizing the amount of profit, i.e.:

F= maxi ZjieJl-Xi(Ci_ (a,',j + b,',j) y,',j - p,',j (1 - y,.,j)),

when the constraint is fulfilled:
— by the amount of available investments in fixed assets D,, i.e.:

ZjiEJi Ui Vi < D1 Viel,

PRODUCTION ORGANIZATION 11
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where k is determined from the condition (*);
— by the amount of available investment in working capital D.,:

— < .
X 2jey @Yyt Py (1 -y, )< Dy
— for the volume of production /:
Ximln S XI- S Ximax,

where x,.min is determined based on the probable break-even point of production volumes of i
product; x,.max is determined based on the maximum predicted demand for product i.

It should be borne in mind that part of the value chain operations must necessarily be present
in the production structure of the company being created. These are, first of all, assembly and
its operations. But the components necessary for the production of the company’s products
can, both be produced by the company itself, and supplied by other market participants, since
everything depends on the ratio between the values (a; ; + b, ) and p; .

Other situations are also possible in which the capabilities of the used operation j; cannot
be fully used, and the equipment used for the functioning of this operation is very expensive.
If operation j; is technological, i.e. the result of its implementation is the next processing of
the components necessary for the product, and then this operation must be included in the
production structure of the company. If the result of the operation j; is a component, which is
then sent to the assembly of products, then the execution of this operation can be carried out by
another economic agent.

Therefore, the presence of the parameters of the proposed models allows, as a result of
multivariate calculations, not only to determine and justify the best architecture of the company
from the management point of view. The result of the entrepreneur’s activity is an efficiently
operating company that consistently brings income that satisfies the owner. The created
architecture of the company, including the production, logistic, organizational and management
structures, as well as the information system that ensures their functioning. As the company
matures, the entrepreneur transfers his responsibilities to the management, endowing him with
the necessary resources, powers, and responsibility, defining subordination relationships within
the organizational structure.

The considered two scenarios make it possible to create a company and assess the
possibility of its successful functioning based on the available volume of investments. The first
is based on limiting value chain operations in order to maximize the variety and output of the
item. The second is based on the limited nomenclature in order to maximize the number of
value-added chain operations. The criterion is the owner’s income. For the presented scenarios,
mathematical models have been developed that make it possible to assess the sufficiency of
investments for the creation of a company and its effective functioning.
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OpraHun3aunoHHble Npo6rneMbl co3aaHuA NPOU3BOACTBEHHOW (hUpMbI
M NyTU UX peLieHus

M.A. Wukos, M.IM. Bnacos, J1.H. HukntuHa, FHO.A. LlLnkos

@Ore0Y BO «CaHkm-lNemepbypackull 2ocydapcmeeHHbIl yHUgepcumem
MPOMbIWIIEHHbIX MexHoroaull u dusaliHay;
@rb0y BO «CaHkm-lNemepbypackull 2ocydapcmeeHHbIl
apxumeKmypHO-CmpoumersibHbIU yHUsepcumemy,
2. CaHkm-llemepbype (Poccus)

KnioueBble cnoBa u ¢pasbl: MHHOBaUUS; NpeanpuHUMaTenb; NPOM3BOACTBEHHOE Mpea-
npusitue; upma; Lenoyka AoGaBneHHON CTOMMOCTMW.

AHHoTauums. Llenbio HacTosiLe cTaTby SIBNSIETCA cUCTEMATU3aLUA NPUHLMMNOB M Ha 3TON
OCHOBe clLieHapueB co3fdaHusi upmMbl, 060CHOBaHMS U (DOPMUPOBaHNS ee apxuTekTypbl. Cy-
LleCTBYtOLME NOAXOAbl OOBSCHSOT CyLLECTBOBaHUE MPEANPUSITUS, HO HEe KacalTcs MexaHu3ma
€ro BO3HUKHOBEHUSI. [10STOMY CTAHOBMTCSI aKkTyallbHbIM PeELLUeHe Crieaylmx 3aday: onpene-
neHve UPMbI Kak cybbekTa 3KOHOMUYECKON AeATEeNbHOCTU U CLEeHapueB, KOTopble nexaT B
OCHOBe co3faHusa upmbl. B ctaTbe TeopeTuyeckn o60CHOBLIBAETCH HEOOXOAMMOCTb UCMOfb-
30BaHUsi MpeanpuHYMaTernieM TeXHONOrMYeckon, KOHTPAKTHOWM, CTpaTermyeckon KOHLENLWi
(PYHKUMOHMPOBAHUSI NPEAnpPUATUS, KOTopble AOMOMHSIOT APYr Apyra, a Takke KOHUenuuin Le-
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Nno4ykn gob6aBreHHOM CTOMMOCTM U MHHOBALUMI. Hay4yHOM rMnoTe3on paccMmarpmBaeTcs TOT oakT,
YTO ABWXKYLLEN CUIOW CO34aHus NpeanpuaTus SBnaeTcs AeaTenbHOCTb npeanpuHnuMaTens, Ko-
TOpbIV NOCNeaoBaTeNbHO NPOEKTUPYET U peanuayeT nNpoekt. MeTogom HacToswero nccrnegosa-
HUS SABNSETCA MaTeMaTudyeckoe MogennpoBaHne, KOTopoe NO3BOMSAET OLEHUTb AOCTaTOYHOCTb
WHBECTULMI AN co34aHnNs NPeanpusaTms U ero aoekTMBHOro (OyHKLUMOHUPOBAHUS.

© P.A. Shikov, M.P. Vlasov, L.N. Nikitina, Yu.A. Shikov, 2022
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Moscow (Russia)

Key words and phrases: enterprise management;
quality assurance; production processes; software.

Abstract. The purpose of the paper is to compare the
available quality standards and find their strengths and
weaknesses. The main tasks of the research are to search for
available software quality standards; to make a comparative
analysis of existing quality systems; to describe the system
for quality standards implementation.

Software development companies, based on the analysis
of current quality systems, can choose standards based on
their goals.

During the study, the following methods were used:
comparative analysis; systematization of data; expert
research method; foresight research.

The study revealed the pros and cons of four standards.
Organizations that create software can implement these
standards gradually, step by step. And choose the standard
that best meets the current needs and capabilities of the
company.

Introduction

One of the fastest growing industries in the world is the software industry. To continue
such rapid development, enterprises need to create high-quality software, although there is no
unambiguous meaning for this definition. Nevertheless, this term can include rapid response to
customer requests and ensuring the quality of procedures in complex development projects.
The choice of quality standards will be a decisive point affecting the future of the organization in
particular and the industry as a whole.

Quality standards

The purpose of Software Quality Management (SQM) is to manage the quality of the
development process and the final product presented to users. Among other things, the SQM
regulates aspects that relate to the organizational structure of the enterprise and its internal
resources necessary for quality management. The first quality management systems were
aimed at monitoring production workshops, focusing on statistics and random sampling. In the
21st century, quality systems are aimed at motivating employees, initiatives, and transparency
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Table 1. Pros and cons of ISO 9000

Pros Cons
Control of key processes Long development and certification period
Increasing marketing attractiveness Difficult to implement
Employee Training Management System Difficult to maintain enthusiasm for the system
Effective risk management Additional documentation

of business processes. In this direction, there are several standards for the software industry.
1ISO 9000

The I1ISO 9000 family of standards refers to those management systems that are designed
to assist organizations in meeting the requirements of customers and other parties, as well as in
compliance with legislative or regulatory requirements for products [1].

Since the standard was originally developed to regulate the manufacturing industry, it has
a number of strengths and weaknesses in its application in the field of software, which are
described in Table 1.

This standard has a number of disadvantages that arise when implementing it in an IT
organization. To level them, an improved version of ISO 9000-3 has appeared, it is necessary
to use ISO 9001 for computer software. Scope of application of the standard: software
development, delivery, installation and maintenance. At its core, it is an improved version of the
old ISO 9001 standard. Many previous regulations remain in it, but new rules have been added
that apply only to software.

ISO 9000-3

ISO 9000-3 is generally regarded as a global quality standard. Software development
companies that want to apply for international contracts must comply with ISO standards. This
standard was created exclusively for use in the field of software and contains special steps for
the implementation of the 1ISO 9000 standard [2]. However, the standard is not suitable if you
need to release software quickly, it cannot provide the necessary quality in a short time. Also,
the main drawback of ISO is the lack of continuous improvement processes. This has led to the
emergence of completely new standards.

Capability maturity model (CMM)

The first methodology that has been developed for the software field. The model describes
the principles and tools that are designed to improve the level of their business processes while
moving away from a fragmented and chaotic system [3]. The model consists of 5 maturity levels.
At the first level, it is clear that there are few or no processes in the organization. Success is
achieved mainly through individual initiative and effort, the result is unpredictable. At the second
level, processes are monitored at the project stage with the help of office work. The success
of the project in this case will be based on the success of a similar project. At the third level,
process tracking occurs throughout the enterprise. When an organization is at the fourth level, it
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Table 2. Pros and cons of ISO 9000-3

Pros Cons
Recognized worldwide Not designed specifically for software development
One fixed level of quality management Describes the development process in no detail

General recommendations for evaluating processes and

Does not facilitate discussion of quality issues
products

Table 3. Pros and cons of CMM

Pros Cons

Aimed at software development Internally focused

Structured quality characteristics facilitate discussion of | Defines different levels, but does not help to choose the
quality issues level for the organization

Easy to create quality systems

Table 4. Pros and cons of CMMI

Pros Cons
Combines the latest and best practices Additional documentation costs
Cost reduction due to reduced marriage Not suitable for small organizations

Applicable to production, personnel management,

Takes a lot of time and effort to implement
software development

Requires changes in the organization and culture of

Result-oriented and measures key performance areas :
relations

should use quantitative goals for management. At the last, fifth level, the organization constantly
has new goals in response to new technologies and requests, processes are cost-effective. The
main focus of the model is on improving processes based on the goals that the organization
plans to achieve.

CMM measures the maturity level of an organization by determining whether the organization
performs specific actions listed in key performance areas (KPls), without paying attention to
whether the completion of such actions leads to the desired result.

Capability Maturity Model Integration (CMMI)

The CMMI model allows you to implement only the best practices of many developed
CMMs. This allows enterprises to choose for themselves which indicators they want to improve
and which disadvantages from a variety of models they want to avoid [4]. Each level of this
model can be divided into the degree of integration with CMM. A feature of CMMI is in specific
steps in improving processes at the enterprise and the ability to manage both development and
organizational processes in it.

CMI is also an organization-based approach, but the main difference from CMM is that it
uses a more results-oriented approach in identifying and measuring key performance areas.
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Conclusion

The quality certificates do not always reflect the real capabilities of the enterprise in
software development. This should not lead to the abolition of software standards, but rather
to the improvement of old and the emergence of new ones. However, current standards are
sufficient to ensure quality without taking into account particular cases. The CMM methodology
provides more options for software quality assurance than ISO standards, but is not suitable
for organizing work within an enterprise, debugging business processes. Therefore, initially the
campaign may focus on ensuring the quality of processes inside and use ISO standards, and
then implement the CMM model. The difficulty lies in choosing between CMM and CMMI, since
they are similar. But for the implementation of the CMMI model, a more in-depth approach is
needed with the identification of optimal indicators for the enterprise and the introduction of an
integrated model. As in the previous version, the enterprise can choose the CMM model, and
then switch to CMMI, since it takes into account more aspects during development. Current
standards allow us to build a gradual model of software development quality, moving from the
organization of the organization’s processes to the development processes.
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CraHpgapTu3aumusa nporpaMMHoro obecrnevyeHus
N.A. TuxoHoB

®Ire0Y BO «MUP3A — Poccutickuli mexHono2udeckul yHusepcumemy,
2. Mocksa (Poccus)

KnioueBble cnoBa u ¢pasbl: obecnevyeHne kayecTBa; nporpaMMHoe obecrnevyeHne; Npons-
BOACTBEHHbIE MPOLIECCHI; YNPaBEHNE NPEANpPUSATUEM.

AHHoOTauumsa. Llenb gaHHom paboTbl — CpaBHUTL MMEIKOLINECS CTaHOAPTbl KadecTBa U HANTH
MX CUINbHblE U cnabble CTOPOHLI.

OcHoBHble 3agayn paboTbl: MOMCK OOCTYMHbIX CTaHAAPTOB KayecTBa MporpammMHoOro obec-
NneyYeHusl; CpaBHUTENbHbIM aHann3 CyLLECTBYOLNX CUCTEM KayecTBa; OnnucaHue CUCTEMbl BHe-
OPEeHns cTaHOapToOB KavyecTBa.

KomnaHuu, 3aHMmatoLimecs paspaboTkon nporpaMmmMHOro obecneveHunsi, Ha OCHOBE aHanuaa
TeKyLUMX CUCTEM KayecTBa MOryT BblibpaTb CTaHOAPThl MCXOAst U3 CBOUX Lienen.
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Mpu npoBegeHUM uccriegoBaHus ObiNM UCMONb30BaHbl METOAbl: CPaBHUTEMbHbIN aHanus;
cucTemaTtusaumsa gaHHbIX; METO/ 9KCNEPTHOro 1ccneaoBaHus; opcanTt nccneaoBaHue.

B pesynbrate uccrnenoBaHus Gbinn BbiSIBIEHbI NOCHI U MUHYCbI YeTbipex cTaHaapToB. Op-
raHM3auumn, cosgarolme nporpammHoe obecrneyeHne, MoryT BHeApPsiTb 3TW CTaHAapTbl MocTe-
MeHHO, Lar 3a waroMm 1 BblbupaTb cTaHOapT, KOTOPbIA Haubonee COOTBETCTBYET TEKYLUMM MO-
TPEBHOCTAM 1 BO3MOXXHOCTSM KOMMaHUK.

© I.A. Tikhonov, 2022
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Influence of Design Factors on the Optimum
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Key words and phrases: pile foundations, bored piles,
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Abstract. In construction practice, the choice of
extension dimensions for bored piles with an extended foot is
determined by the borehole development technology and the
size of the extension.

The purpose of this article is to determine the relationship
between the design characteristics of bored piles and the
specific bearing capacity of the pile.

The work addresses the following objectives: analysis of
changes in specific bearing capacity depending on the design
characteristics of the bored pile; selection of the most rational
pile size with optimum heel dimensions.

It is assumed that the economically optimum size of the
extension will depend on the design dimensions of the bored
piles.

The paper shows that the optimum dimensions of the
heel depend considerably on the design factors of the pile.
A rational choice of pile design characteristics can significantly
improve the economics of design solutions by reducing the
material consumption for production.

Introduction

Drilled piles with an extended footing are one of the best known types of foundations.
However, the selection of optimum pile and footing dimensions is still insufficiently studied.
At the same time, calculations show that by designing these structures with optimal parameters
their cost can be reduced by 20—-40 % (depending on soil conditions).

In [2] an optimality criterion for the design of such structures was proposed — the ratio of the
specific bearing capacity of piles with an extension to a conventional one.

A methodology for determining the optimum pile and heel dimensions (radius of extension
Xopt) is also proposed there.

Mission statement

To assess the optimality of the design, we use the methodology outlined in [2].
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In order to determine the increase in pile volume due to the heel, an index m is used, which
is equal to the ratio of the volume of piles with an extension to a normal pile. It depends on the
shape of the extension. For TICE piles (with a hemispherical extension) it is equal to:

m= Vwid

IV, =1+2X(3° 1) - XN,
where X is the radius of the extension, ris the borehole radius, { is the pile length.

In order to determine the increase in the load-bearing capacity of a pile due to widening,
the K-value (ratio of the load-bearing capacity of a pile with widening and a normal pile) is used.
It depends on the type of load on the pile. For vertically loaded piles K is equal to:

K=F

dwia!Fap = (RXC + 2r0)(RZ + 2rft),

where F, ., and de the vertical load bearing capacity of the piles, determined according to [1].
In this case, the design efficiency of such structures will be equal:
(Fg wia'Fy p)/( VW,d/Vp) = Kim.
It is assumed that adopting the most rational pile size will give an increase in bearing
capacity at the same cost.

Solution methodology

These expressions make it possible to determine the specific load-bearing capacity K/m for
different pile dimensions r and £.

According to this method the index of rationality of application of widening K/m is calculated
at change of radius of widening X for concrete conditions (ground — fine sand, ground
characteristics according to [1] R = 2,000 kPa, f = 28 kPa; borehole radius = 0.1 m, pile length
£ = 3.0 m; widening form in the form of hemisphere).

From the calculation, it can be seen that the K/m value rises to K/m = 4,010 at:

Xopt. = 0,421 m at first, and then decreases.

This calculation is then used as a benchmark for comparison.
Results and discussion

Let's compare the efficiency of using an extension when the borehole radius r increases by
a factor of two for conditions: r=0.2 m; £=3.0 m; R = 2,000 kPa and f = 28 kPa.

X, = 0.66 m; K/m =3.351.

Compared to the control case, doubling the borehole radius r results in a 3,351/4,010 = 0,84
times lower maximum K/m of the pile and a 0.66/0.421 = 1.57 times higher Xopt-
Let's compare the effectiveness of applying an extension when £ increases by a factor of

two for conditions: r=0.1 m; £ =6.0 m; R = 2,000 kPa and f = 28 kPa.
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Table 1. K/m values depending on the heel radius X at £ = 3.0 m and r = 0.1 m (control)

X, m m K K/m
0.10 0.972 0.472 1.011
0.20 0.978 1.000 1.022
0.30 1.050 1.880 1.790
0.40 1.222 3.113 2.547
0.50 1.528 4.697 3.074
0.60 2.000 6.634 3.317
0.70 2.672 8.923 3.339

Table 2. Comparison of broadening efficiency for some ground conditions

X, m m K K/m
0.10 0.994 1.000 1.006
0.20 1.056 2.119 2.007
0.30 1.250 3.985 3.188
0.40 1.644 6.597 4.013
0.50 2.306 9.955 4.317
0.60 3.300 14.060 4.261
0.70 4.694 18.910 4.029

X, = 0.53 m; K/m = 4.329.

Compared to the control case, a doubling of the pile length { results in a 4.329/4.010 = 1.08
times increase in the highest K/m of the pile and a 0.53/0.421 = 1.26 times increase in Xopt-

Conclusions

A doubling of the borehole radius results in a 16 % decrease in the highest K/m, a doubling
of the pile length { results in an 8 % increase in K/m.

The value of X, , depends considerably on the size of the pile.

A doubling of the borehole radius r results in a 57 % increase in X, a doubling of the pile
length £ results in a 26 % increase in Xopt'.

The most rational pile dimensions are the smallest diameter and the longest length, with
optimum heel dimensions.
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BnusiHme KOHCTPYKTUBHBbIX (haKTOPOB Ha oNTUMarbHble pa3mepbl
ywmpeHus 6ypoHabuBHbIX cBaun

C.IM. Xonopos., A.lN. Enunceera, N.}O. Conpgatos, /.[. Nonkos

@OrAQY BO «Cubupckuli chedeparibHbIl yHUBepcUmemy,
2. KpacHosipck (Poccusi)

KnroueBble cnoBa u dpasbl: OypoHabuBHbIE CBau; CBau C YLUMPEHMEM; CBalHble dyHOa-
MEHTbI; ONTUMaribHble pa3mMepbl YLUMPEHUS.

AHHOTauus. B npaktuke ctpouTtenbCcTBa BbIGOp pa3mepoB ywmpeHnsa 6ypoHabuBHbIX cBan
C YLUMPEHHOM NSATON onpenenseTcs TeXHONornen paspaboTkn CKBaXWHbI U pasMepamMu yLumpu-
Tend. Llenbio gaHHOM cTaTbu ABNSIETCA onpedeneHne 3aBUCUMOCTU MeXOY KOHCTPYKTUBHbLIMM
XapakTepucTmkamm GypoHabMBHbIX CBan U yaernbHOW Hecyllen cnocobHocTu cBau. B pabote
pellaTcsa crnegylowme 3agadn: aHanms U3MeHeHusi yOoenbHOW Hecyllel CnocoBGHOCTM B 3a-
BMCMMOCTUN OT KOHCTPYKTMBHbIX XapakTepucTtuk OypoHabunsBHOW cBau; Bbibop Hanbonee pauuo-
HanbHbIX pa3mMepoB CBau NPU ONTUMarbHbIX pa3mepax NATbl.

Mpepnonaraercsi, YTO 3KOHOMUYECKN ONTUMarbHbIE pa3mepbl ylMpeHns byayT 3aBucetb oT
KOHCTPYKTMBHbIX pasMmepoB 6ypoHabUBHbLIX CBal.

B pabote nokasaHo, YTO onTUMarsbHble pa3mepbl NATbl CYLLECTBEHHO 3aBUCAT OT KOHCTPYK-
TMBHbIX (pakTOpOB cBau. PaunoHanbHbI BbIGOP KOHCTPYKTUBHbBIX XapakTepuUCcTUK cBan No3Bons-
€T CyLLeCTBEHHO MOBbICUTb 3KOHOMUYHOCTb MPOEKTHbIX PELUEeHU, CHU3UB pacxog martepuana
Ha NPOM3BOACTBO.

© S.P. Kholodov, A.P. Eliseeva, |.Yu. Soldatov, I.D. Popkov, 2022
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Tactical Urbanism as a Practice of Quick
“Renewal” of Urban Environment and the
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urbanism; urban environment; urban renewal.

Abstract. A concept of tactical urbanism has been
examined in this paper. Main purposes and forms have
been explained. The study also provides examples that
clearly reveal the methods of tactical urbanism. The practice
that uses the techniques of tactical urbanism correlates
with the general world trend, which is characterized by the
acceleration of all processes. However, bureaucratic costs
slow down many works, including works on improvement of
public spaces. Short-term programs can launch the process
of developing spaces in the long term.

Introduction

The term “tactical urbanism” term appeared not so long ago. It was at the beginning of the
2010s, when Michael Lydon and Anthony Garsia paid attention to this theme in their book with
the same name. The book presents some short-term small modifications of urban spaces which
can trigger the process of development of territories and in the long term have a chance to
become successful attractive spots for citizens in the future.

In many ways, tactical urbanism emerged as an answer to the traditional intricate long
bureaucratic processes with complex hierarchies that prevent many places from changes with
the prompt request from citizens. It represents one of the modern trends of development of
public spaces which is about flexibility, implying precisely the above-mentioned fact in the
previous sentence. Tactical urbanism does not require large investments, the complexity of the
construction of individual buildings and their long life span. It is also important to note that with
this flexibility tactical urbanism offers no one-size-fits-all solutions. It captures the local dynamics
of urban areas and creates the conditions for special nuanced responses to the needs of the
“new life”. One must realize that such techniques are not suitable in all situations and sometimes
the catalyst for development is not short-term changes, but global projects transforming the
space around them.

The peculiarities of tactical urbanism lie in its ability to break away from the “big planning”
process and pay attention to smaller local details, which at the same time play a serious role in
the development strategy of the districts.
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Purposes of tactical urbanism

As it was mentioned above, tactical urbanism has one global purpose: to make space flexible
and attractive to people. However, one must also understand that there are some differences in
the reasons of its application, even though they are all closely intertwined.

Zero stage

Methods of tactical urbanism are sometimes used as an analytical technique before carrying
out a planned landscaping to find out what residents need, to understand what spatial scenarios
will work best and to avoid mistakes in the future design. For residents it is an opportunity to get
acquainted with the possible future of the urban interior and get rid of the fear of the unknown
before the future point of attraction. This mechanism is illustrated by the experiment with the
design strategy of Penrith Main Street in Australia. While the main provisions of the project,
which took a very long time to be agreed upon, were approved, it was decided to convert a
section of the street, a little used by traffic and people, into a temporary park that would be open
only for a year. The mayor’s office allocated $40,000 for this work. Intensive workshops with the
participation of local residents, architects, and various government officials were held. Their work
resulted in a one-piece park that was opened within a month. An independent consulting firm
analyzed feedback and opinions and found that while not all property owners were happy, the
new pedestrian flow increased foot traffic to some of the stores and cafes in the neighborhood,
contributing to the economic development of the neighborhood. Local residents and businesses
liked the park, so the authorities decided to extend its existence and launched a similar project
in another part of town. This method has also the effect of “activity” when the implementation of
an improvement project is delayed [1].

Quick renewal of the area

This method is used to quickly change the area giving birth to a new public space which is
possible to do at minimal cost. Thus, it can be done by local residents to create the amenities
they need, to show the bureaucracy a clear opportunity for changes. This form is often
expressed as a protest, advocating the “reclaiming” of the city. Objects that are already morally
and physically obsolete and are of no value or urban practices that neglect the interests of city
residents are targeted in such cases.

In another case, stores or cafes in this way seek to increase their outreach outside the
premises attracting new visitors, for example, by equipping an adjacent section of the street with
parklets.

Fig. 1. Parklets on city streets
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Fig. 2. A rarely used vacant lot in Brooklyn near the Manhattan Bridge

Creating new points of communication and life scenarios for citizens
The main task of tactical urbanism is to bring people together. Since the space must meet the
demands of an already existing local point, it implies co-creative design together with the local
inhabitants. This dense interaction facilitates their further communication and the construction of
social ties.

Birth of the new or modification of the old?

In general, there are two scenarios tactical urbanism works with. On the one hand, it can
create a point of attraction where it was previously impossible to imagine. For example, it works
this way with a type of urban interior like the street. If you take away a couple of lanes of traffic
from the automobile road, you can organize a bike lane on this space and equip a parklet, so
the arranged place is likely to become quite popular.

In another case, it is the organization of some existing space, creating new facilities in it and
attracting life there. For example, there are many cases where food trucks and modular furniture
have been brought to empty parking lots resulting in citizens having flocked to these areas.

Since 2013, the same vacant lot has been revitalized five times a week by food trucks.

Where does the change come from?

First of all, the initiative comes from local residents who are trying to “reclaim” their city
from cars, uncomfortable conditions, etc. In this way in most cases it comes hierarchically from
the bottom and is directed upwards, where the main motivation is to improve the city for own
comfortable use. It is not always possible for civic activists to address their request directly to
the authorities. When such a situation occurs, most often the intermediaries can be developers,
entrepreneurs or associations of businessmen, those persons to whom the creation of public
spaces can bring a material benefit. It is easier for them to interact with officials and their
rationale for the economic development of municipal units is more meaningful in communication
with the authorities.

There are situations in which the initiative comes from local authorities. In this case,
mayors, city councilors and municipal departments turn to specialists who can participate in
the design of public spaces and establish communication with civic organizations for productive
communication and co-creative design. Advocacy organizations, architects, artists, design and
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Fig. 3. Park(ing) days

planning firms can help here. They carry out their pre-project analysis and, on the basis of its
results, begin their work on the territory.

Examples of tactical urbanism

If we talk about the practice of tactical urbanism, it is worth mentioning that we can
distinguish short-term variants of changing spaces as well as long-term ones.

Short-term ones can last from one day to several weeks and include the days of fairs,
temporary road closures, and park(ing) days (the days when activists of tactical urbanism and
citizens buy out parking spaces and unfold lawns on them and create small public spaces out of
improvised means).

Speaking of long-term programs, we often mean laying out lawns, marking out bicycle
paths, and arranging street furniture.

Here we can think of parklets, which have become a very popular tool for tactical urbanism.
They are an initiative to continue the idea of park(ing) but unlike them, parklets are involved in
long-term programs. San Francisco has a program called “Parks instead of Pavement”, which is
based on the philosophy of using unused street spaces as low-cost small parks using parklets.
A special manual for this program was developed there explaining how parklets should be
designed and how to interact with authorities to get approval.

The practice of blocking central city roads for temporary public spaces is very popular. One
of the most famous examples of this tactic is the metamorphosis of the Times Square. Back
in 2009 there was heavy car traffic which frightened pedestrians and created a completely
unfriendly environment for walking on one of the city’s main streets. Then it was decided to
close off the access to cars for a while as an experiment. The result was impressive, as people
were delighted with disposal the popular street of cars, everyone was happy to use the proposed
modular furniture. From the economic point of view, the nearby infrastructure received more
income and showed positive changes, so the traffic flow was redistributed and there was no
increase in travel time for car users. The scheme of action is extremely simple but the positive
consequences make a global difference to the lives of citizens. Thus, the temporary solution in
New York has become permanent, and this tactic is being tried in other major cities around the
world.

In addition to the above-mentioned facts, modular structures for food courts, urban
workshops, art spaces, containers used to build urban vegetable gardens, etc. are fairly obvious
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Fig. 5. Placement of partisan signs

tactical techniques for engaging citizens and creating public spaces. However, the concept of
tactical urbanism is actually much broader [1].

One of the foundational programs that started this movement is called “Walking [Your City]”.
Its creator made a research which showed that the environment of many cities is not pedestrian-
friendly at all; people mostly use cars to get around, even if the distance between the sites is
less than 1.5 km. Then an analysis of the places people visited most often was made and a
navigation project was developed, which implies the placement of signs in the streets indicating
the time people can spend on the way to the desired area. There was also offered a QR code
on these signs that would show the map with the drawn route. Thus, the misconceptions of
citizens about distances in everyday life would be destroyed and the walking around the city
would be encouraged.

However, it quickly became clear that it would take a lot of money and time to cooperate
with the authorities with such a project. The creator dared to make an attempt to put his project
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into practice on his own exploring many ways to implement it without damaging city property
and eventually found a safe solution for his partisan signs. His initiative quickly resonated with
the citizens and spread far beyond the city limits.

Conclusion

We live in a world of rapid urbanization, and the use of tactical urbanism methods correlates
with the situation. Nowadays, all processes in the world are accelerating and bureaucratic red
tape slows down many public space improvement works. Planning through action can greatly
help with the pressing issue of changing urban interiors.

Obviously, city municipalities are primarily concerned about coordinating citywide projects
while local points of public life that local residents need so much are pushed aside or left out
altogether, but even large projects take years to process.

Minimal investment, participation of various local activists, creative groups and advocacy
organizations are the sum total of possible rapid changes in the direction of a comfortable urban
environment.
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Abstract. In the current unstable conditions associated
with the Covid-19 pandemic, the top management of the region
is faced with the task of most effectively achieving the goals
of the socio-economic development of the region, taking into
account the existing uncertainties and risks. This is possible
due to the accelerated development of human capital based
on the formation of an optimal portfolio of regional projects
for its development. This article develops a method for
assessing the possible degree of deviation from the simulated
progress in achieving the strategic goals and objectives of
the region based on the formation of the optimal structure of
public investment that contributes to the development of the
human capital of the region. The proposed method is based
on the author’s dynamic model of the optimal distribution
of regional investments that directly or indirectly affect the
development of regional human capital. The developed
simulation model allows assessing the risks of not achieving
the planned increments of the integral and partial indicators
of the development of the region due to the outstripping
development of human capital and taking into account
the importance of strategic priorities. The computational
aspects of the application of the model in the conditions of
the real development of the Primorsky Territory are studied.
The proposed tool can be used by regional authorities as part
of monitoring the progress of the region to improve the key
indicators of the region and adjust the portfolio of activities
for the development of human capital, taking into account the
uncertainties of the processes taking place in the region.

Introduction

In today’s unstable conditions, the regions face challenges related to the digital transformation
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of the economy and social environment. Effective answers to them are possible due to the
advanced development of human capital (that is, due to the formation of the competence basis
of the territory, which fully meets the modern world market requirements) and the implementation
of measures designed both to attract highly qualified specialists and for the full disclosure and
development of the potential of existing specialists.

It should be borne in mind that the region, even when solving tasks of high importance, like
any other socio-economic system, is forced to function under a number of significant constraints
(including resource constraints), which in turn leads to a high demand for a reasonable and
effective use of available resources to achieve the set development goals. At the same time, it
is worth taking into account that organizations in the region and its population have a direct or
indirect impact on the change in the level of human capital in the region.

Therefore, due to the fact that the region is a complex system in which many processes are
quite difficult to control, it is necessary to use such tools that will allow:

— first, to identify weaknesses and strengths of human capital development in the region
(within the framework of achieving its strategic priorities);

— second, to determine the need for resources to work with the weak and strong points of
the human capital development of the region with sufficient accuracy;

— third, to assess the effects of the implementation of measures at the regional level and to
form an optimal portfolio of these measures (taking into account the weaknesses and strengths
of the region);

— fourth, to assess the risks of deviations from the roadmap of progress towards achieving
the strategic goals and objectives of the region associated with economic and political
uncertainties in the development of the information ecosystem of society.

The above points to the urgency of the issue related to the development of such economic
and mathematical tools for the formation of a portfolio of projects that would most effectively
achieve the goals of socio-economic development of the region due to the advanced
development of human capital, taking into account the existing uncertainties and risks.

Literature review

Both in classical and modern scientific literature, the problem of assessing the risks of
socio-economic development of countries and regions is studied very widely, since risk, as a
probability of losses, accompanies any management decision. Being an integral attribute of
any process in which limited resources are used to obtain certain benefits in the future, risk
is considered both from a fundamental point of view and from the standpoint of the current
functioning of risk management systems. The study of the essence of risks in the process of
socio-economic and social development is devoted to the works of F.H. Knight, P.G. Grabovoi,
O. Morgenstein, N. Luhmann, E. Giddens, W. Beck and other scientists who are the creators of
various risk concepts: from the theory of uncertainty and profit by F.H. Knight to the “risk society”
by W. Beck (F.H. Knight, 2000; U. Beck, 2010).

To the greatest extent, modeling of regional development risk assessment has become
widespread in Russian and Chinese practice (Q. Qiang, C. Jian, 2020; G. Huimin, C. Lianhua,
L. Shugang, L. Haifei, 2020), while in Western literature more attention is paid to industry and
country models. However, regional risks are increasingly being explored in the economic and
sectoral policies of various developing countries, for example, in Africa (L. Patey, 2020; D. Di,
L. Luana, D. Lodovico, 2020).

Modern models strive to take into account the maximum number of factors hindering the

ECONOMIC SCIENCES 31



Components of Scientific and Technological Progress

sustainable balanced development of the region. In the context of strategic planning based on
the definition of development targets, the risks of not achieving the specified target values of
development indicators are taken into account based on the ratio of fact and plan in development
programs, or as a multiplicative-additive set of risk components of type (1) described in
(I.N. Sannikova, T.A. Rudakova, E.V. Tatarnikova, 2015):

R(C) = X fA), (1)

where C; are the risk components determined, as a rule, by the industries of the region; A/. are
the factors of a separate component determined by individual resources.

Therefore, in the paper (N.Z. Solodilova, R.l. Malikov, K.E. Grishin, 2015) modeling of
the parameters of the formation and maintenance of a favorable institutional configuration of
the business environment in the Russian regions is carried out in order to prevent the risks
of budget imbalance. The article (I.R. Kormanovskaya, L.l. Bernasovskaya, 2016) explores
different approaches to modeling and forecasting regional risks as benchmarks for possible
macroeconomic losses in conditions of uncertainty, using statistical-probabilistic, exponential
methods. The methodology proposed in (V.V. Sukhorukova, E.A. Yakovleva, N.A. Azarova, 2017)
reflects the modeling of the speed of achieving the targets of socio-economic development of
the region in order to overcome the “strategic gap” between goals and fact. The degree of risks
of failure to achieve strategic goals is determined by the level of deviation of the forecast value
of the indicator from the target using a number of coefficients. The method based on the analysis
of econometric multiple regression models was used in the work (S.G. Spirina, R.K. Tonyan,
2015) to assess the cyclicity in modeling financial risks when calculating the financial flows of
enterprises in the territory of advanced development.

According to a number of scientists, the lack of a universal approach to forecasting the
socio-economic development of regions is an advantage, since it allows you to use several
assessment methods at once and get several comparable options for lagging and not achieving
development targets. In this case, it becomes necessary to further update regional development
programs taking into account uncertainties and risks.

Goals and Objectives of the Study

The purpose of the study is to develop a method for assessing the possible degree of
deviation from the simulated progress in achieving the strategic goals and objectives of the
region based on the formation of an optimal structure of public investments that contribute to the
development of human capital.

To achieve the goal, the following tasks were set:

— to develop a simulation model that allows assessing the risks of not achieving integral
and partial indicators of regional development based on the advanced development of human
capital and taking into account the importance of strategic priorities;

— to investigate the computational aspects of the application of the model in the conditions
of the real development of the Primorsky Territory.

A Model for Assessing the Risks of Not Achieving Regional Development Indicators

Earlier in the paper (L.S. Mazelis, K.l. Lavrenyuk, A.A. Krasko, O.N. Zagudaeva, 2018),
a conceptual model for the development of regional human capital was presented. Within
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the framework of the conceptual model, a system of indicators describing such categories as
regional human capital, socio-economic development of the region and investments in the
development of human capital of the region is presented.

It is worth noting that the conceptual model is based on a two-level chain of influence
channels:

1) the structure and volume of investments in the indicators of regional human capital;

2) indicators of regional human capital on indicators of socio-economic development.

In the study (L. Mazelis, K. Lavrenyuk, A. Krasko, E. Krasova, E. Emtseva, 2020), a
formalization of the conceptual model of the development of the human capital of the region in
the form of a mathematical programming problem is proposed, where the channels of influence
described above are presented in the form of functional dependencies. The model allows you to
find the optimal investment structure by investment areas and years with a planning horizon of T.

The structure of investments in the development of human capital for each region will be
understood as the following vector function:

t
X
dyy =(di,...d}y ), df, =§, (2)

n

where xjnt is the volume of investments in the development of human capital of the n-th region
in the j-th direction of investment at time f; Rnt is the total volume of investments affecting the
development of human capital of the nth region at time t.

A detailed description of the concept of “investment in the human capital of the region” and
a list of investment directions is presented in the work (L.S. Mazelis et al., 2018).

A detailed description of the concept of “regional human capital” and a list of its indicators is
presented in the work (L.S. Mazelis et al., 2018).

A vector function is assigned to each region:

Znt = (Z1tn’ ZZtn’ T an)’ (3)
where Z, is the value of the i-th indicator of the human capital of the n-th region at time ¢; / is the
number of indicators describing regional human capital; N is the number of regions.

As noted earlier, the conceptual model is based on a two-level chain of influence channels,

the mathematical formalization of which is presented in the work (L.S. Mazelis et al., 2020) and
is given below:

Wi=w, wh, .., w), (4)

where Wktn is the value of the k-th indicator of socio-economic development of the n-th region at
time t; K is the number of indicators of socio-economic development of the region.
Functional dependencies of the impact of investments in the development of regional human
capital on the indicators of regional human capital:
t_ t—1 t—1 t-1 t-2 t-2 _t-3 t-3
RCZ,=g(RCZ," ", Xy, '+ cos Xpp s Xqp s vees Xgp s Xy T oo X5 ), (5)

where RCZ,,’, is the value of the /-th main component of human capital for the n-th region at time
t; I is the number of the main component, /=1, ..., L.
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Functional dependences of the influence of indicators of regional human capital on indicators
of socio-economic development of the region:

wirt=fw), RCZ! ..., RCZ). (6)

n? oo

The weighted average degree of achievement of the target values of the resulting indicators
of socio-economic development of the region on the considered planning horizon is used as the
objective function. Thus, the objective function has the following form:

t

K w

ISEL =31 vl (7)
Wkn

where vkt is the weighting factor characterizing the importance of the k-th indicator of socio-
economic development of the region at time t, w,  is the target value of the k-th indicator of
socio-economic development of the n-th region on a given planning horizon.

It is also worth noting that in the work (L.S. Mazulis et al., 2020), a number of assumptions
about the process of development of regional human capital, formalized in the form of
restrictions, were made to build the model.

Based on the above, the following model is proposed for the formation of an optimal
structure of public investment directions:

T K T W;{n
ISE; = iV .VAan
wit=f (wl,,RCZ!,,..,RCZ!,),t=0,...T -1,

RCZ}, =g,(RCZ};" x4, oo X5 X402 X2 X002 X052 ), 021, T,
X, =db R db <1,t=0,..,T -1,

o; <djy <B;n=1,...N,t=0,..T -1,

mn =

— max,

t+1

t
Ok <Win ~ Wi tW"” <y, t=0,..T -1,
w
kn
RCZ["" - RCZ!
8 < — - <y,n=1,..,N,t=0,.,T -1,
RCZ,,
-
py < Win <qe,n=1,...,N,
kn
where a = (a, ..., a)), B= (B4, ..., B,) are restrictions from below and from above on the volume
of investments in each direction; & = (04, ... O)), y = (Y4» ---, Y,) are restrictions from below
and from above on the relative change of each the main components of human capital for one
period of time; ¢ = (@q, --es @p), y= (Wy, ..., Wy) are restrictions from below and from above on
the relative change of each indicator of socio-economic development for one period of time;
p= (Pqgs s Pg) q= (94, ---, Q) are restrictions from below and from above on the degree of

achievement of the target value of each indicator of human capital.
The optimized variables in this model are the annual shares of investments in the region in
certain areas of investment d1t, df, t=1, ..., T.
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The risks associated with various possible scenarios of the development of the external
environment affect the results of modeling the process under consideration through uncertainties
associated with the functional representation of influence channels. Each parameter of regression
dependencies (5), (6) is some estimate of the true value and is actually a random variable
determined on the corresponding confidence interval. Accordingly, the optimal investment
structure found by model (8) can be considered as a random variable, since it depends on the
values of the coefficients of all the econometric dependencies used.

The basic optimal investment structure will be considered the structure found by (8) based
on the basic values of the parameters obtained by the least squares method. This investment
structure corresponds to the vector of degrees of achievement of the target values of indicators
of socio-economic development of the region.

To determine possible deviations from the predicted values of the socio-economic
development indicators of the region (8), we will build a simulation model based on the Monte
Carlo method.

To quantify the risks in modeling the process under consideration, by (8) we denote the
set of all parameters of regression dependencies (5), (6) in the form of a vector (aj,if, aj;f;
a.t_z, a.t_z; a.t_?’, a.t_3; al , ..., da t )-

jn1 JnL jn1 JnL kn1 knL
The dependences of the shares of investments in the areas of investment and the degree of
achievement of the target values are denoted as follows:

t-2 -2, -3 t-3. t

t+1 _ t—1 t=1. t

djn = 1;.(ajn1 peeer o @iy s e @ 8y e i By e Ay ) (9)
t+1

Win  _ t—1 t=1. _t-2 t-2. _t-3 t-3. _t t

= gk(ajn1 peer @ @ity e @ @it s e @i By o 8py)- (10)
kn

Quantitative risk determination is carried out according to the following algorithm:

1) using a pseudorandom number generator, we play out the value of each coefficient for
all regression dependencies used in the model,

2) for each generated set of coefficients, by solving the model (8), we find the optimal
structure of investments and the degree of achievement of the target values of each indicator of
socio-economic development of the region;

3) based on the obtained sample of solutions (8), for a sufficiently large number of
implementations of each indicator, we will construct a sample distribution function that will allow
us to estimate the probability of deviation down from the predicted value by more than a given
amount.

Approbation of the Model Using the Example of Primorsky Krai

The method described above can be applied in real conditions. Let’'s consider an example
of determining possible deviations from the achieved values of socio-economic development
indicators predicted by the model (8) for the Primorsky Krai. A description of the construction
of functional dependencies (5) and (6), as well as indicators of socio-economic development
obtained as a result of using the author’s optimization model for Primorsky Krai are presented in
the work (Mazelis L.S. et al., 2020).

Note that a change in the values of the coefficients of regression dependencies “down”
indicates a negative external environment, and a change in the values of the coefficients “up”,
on the contrary, indicates a favorable one.

After conducting simulation experiments, we will highlight the parameter values for the most
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Table 1. The main scenarios for a part of the coefficients of regression dependencies

Scenario
Coefficient

Worst Best Most likely
a,l’ —3x107° —1x107° —1.85x107°
a,’ —2x107° 1x107° 0

t-2 -5 -5

a,l; ~1x10 1x10 0
a, ? 1x107° 4x107° 2.70x10°°

Table 2. Fragment of simulation of coefficients

The degree of
. . . achievement of indicators
Coefficients of regression dependencies . .
No of socio-economic
development
t—1 t—1 t—2 t—2 3 3
814 o1 a4 o1 Win Wizn
1 -1.21%x107° -1.91x107° 0.94x107° 2.42x107° 1.06 1.14
2 —-1.20x107° 0.12x107° 0.66x107° 1.12x107° 1.05 1.22
3 -2.84x107° -0.21x107° -0.31x107° 3.22x107° 0.97 1.04
100 | —2.13x107° -0.36x107° 0.26x107° 3.74x107° 1.01 1.06

Table 3. Fragment of risk assessment results

The degree of achievement of indicators of socio-economic development

Indicators 3 3 3
Win Wign Wi7n
Average value 1.04 0.79 1.02
Standard deviation 0.21 0.05 0.14
Variation coefficient 0.20 0.06 0.14

likely, worst-case and best-case scenarios. In this case, the maximum specified deviation “down”
is the worst case scenario, the maximum specified deviation “up” is the best scenario. As the
most likely scenario, consider the values of regression coefficients for Primorsky Krai from the
work (Mazelis L.S. et al., 2020). Table 1 shows a fragment of scenarios for coefficients.

Next, using a pseudorandom number generator, we play the value of each coefficient for all
regression dependencies used in the model 100 times. Using the obtained coefficient values,
we calculate the indicators of the degree of achievement of the target values of the indicators of
socio-economic development of the Primorsky Territory according to the model (8). A fragment
of the obtained values of the degrees of achievement of the indicators of the Primorsky Territory
is presented in Table 2.

After the simulation, we will conduct a risk assessment for the degrees of achievement of
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the target values of indicators of socio-economic development of Primorsky Krai, where the
degree of risk is the coefficient of variation. The results obtained are shown in Table 3.

Analyzing the results of Table 3, it can be noted that for all degrees of achievement, the
maximum coefficient of variation is 0.37 for the indicator W1$n (the volume of shipped goods of
own production, works and services performed by own forces by the type of economic activity
“Manufacturing” per capita). This suggests that the change in the coefficients of regression
dependencies has the greatest degree of influence on this indicator. At the same time, the
minimum coefficient of variation is 0.06 for the indicator w,J (the proportion of break-even
(including profitable) organizations).

Conclusion

Within the framework of this paper, a method has been developed to assess the possible
degree of deviation from the simulated progress towards achieving the strategic goals and
objectives of the region based on the formation of an optimal structure of public investments
that contribute to the development of human capital. Possible deviations from the predicted
achievable values of indicators of socio-economic development of the region are determined
on the basis of Monte Carlo simulation, where the values of each coefficient for all regression
dependencies used in the model are played out using a pseudo-random number generator. Risk
assessment is carried out on the basis of the obtained scenario simulations.

The computational aspects of the proposed method are considered when assessing the
possible degree of deviation from the simulated progress on 17 indicators of socio-economic
development of Primorsky Krai. As part of the example, 100 simulations were carried out, based
on the analysis of which the coefficients of variation for the degrees of achievement of the target
values of all indicators of socio-economic development of the region, which are considered as
degrees of risk, were found. Note that the coefficients of variation of the degrees of achievement
for all indicators are in the range from 0.06 to 0.37.

The proposed tool can be used by regional government bodies as part of monitoring the
progress of the region to improve the key indicators of the region based on the advanced
development of human capital. The developed method allows regional management to adjust
the portfolio of human capital development activities taking into account the uncertainties and
risks of the processes taking place in the region.
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OueHka PUCKa HeratTMuBHOro pa3BuTtusa npouecca BIiAHNUA permoHaribHOro
yerioBe4yeCKoro Kkanurtana Ha counaribHO-9KOHOMU4YeCKoe pa3BuTtue

A.A. Kpacbko

@OIrE0Y BO «Bnadusocmokckuli eocyOapCcmeeHHbIU yHUBepCcUMem 3KOHOMUKU U cepgucay,
2. Bnadusocmok (Poccusi)

KnroueBble cnoBa u dpasbl: metonq MoHTe-Kapno; ontummusauus nopTdens npoeKToB;
OLEHKa PUCKOB; pernoHarnbHbli YenoBe4YeCKMIn KanuTan; counanbHO-3KOHOMUYECKoe pasBuUTUe.

AHHOTauusA. B coBpeMeHHbIX HeCTaburbHbIX YCIOBUSX, CBA3aHHbIX ¢ naHgemmnen Covid-19,
nepen Ton-MeHePKMEHTOM permoHa CTouT 3agadva Hanbonee apeKTUBHONO OOCTUXKEHUS Le-
nen coumnanbHO-3KOHOMWYECKOro PasBUTUSI PErMoHa C y4eTOM MMEHLUUXCS HeonpeneneHHo-
CTel 1 PUCKOB. OTO BO3MOXHO 3a CYET OMNepeXxaloLlero pasBmuTust YernoBe4YecKoro kanuTana Ha
ocHoBe (hOPMUPOBaAHUS ONTUMaNbHOrO NOPTAENS permoHarnbHbIX MPOEKTOB MO ero pas3suTuio. B
AaHHOW cTaTbe pa3paboTaH MeTOA OLEHKM BO3MOXHOW CTEMNEHW OTKITOHEHUS OT MOLENMpyemo-
ro NPOABMXEHUST NO OOCTUXXEHUIO CTpaTErm4yecknx Lenen n 3agady permoHa Ha ocHoee chopmu-
pPOBaHUSA ONTUMAarnbHOM CTPYKTYPbl FOCYAapCTBEHHbLIX MHBECTULMIA, CNOCOBCTBYOLWMNX Pa3BUTUIO
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4YernoBeYeCKOro Kanurtana pervoHa. NpeanoxeHHbIn MeTod 6asMpyeTcsi Ha aBTOPCKOW ANHAMMU-
YeCcKoONn Mogenu onTUMarbHOrO pacnpedeneHus permoHasnbHbIX MHBECTULMA, HanpsMyk Wnm
KOCBEHHO BNUAIOLMX Ha pasBMTUE PEermoHaribHOro 4erioBedeckoro kanutana. PaspaboTtaHHas
UMUTaUMOHHAA MofefNb MO3BOMSET OUEeHMBATb PUCKM HEOOCTWXKEHUS MraHupyemblX npupatle-
HUN MHTErpanbHOro U YacTHbIX MOKasaTenen pasBUTUSA perMoHa 3a CYeT onepexarowero pas-
BUTMS YErOBEYECKOro Kanutana n ¢ y4eToM BaXXHOCTU CTpaTernyecknx npnoputetos. Viccneno-
BaHbl BbIYUCIIUTENbHbBIE aCneKTbl MPUMEHEHNS MOLENN B YCNOBUAX pearbHOro passutus [MNpu-
MOPCKOro Kpas. [NpeanoxeHHbI MIHCTPYMEHT MOXET MCMNONb30BaTbCS OpraHaMy permMoHanbsHoro
yrnpaBneHnsi B paMKax MOHUTOPUHIa NPOABMKEHNSA PEerMoHa No Yry4vlleHUIo KNioYeBbIX Nnokasa-
Ternen permoHa u KoppekTupoBaTb NopTderib MepPOnpUATUA N0 Pas3BUTUIO YENOBEYECKOro Kanu-
Tana c y4eTom HeonpeneneHHOCTeN NpoTeKalLmxX B permoHe npoLeccos.

© A.A. Krasko, 2022
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UDK 338

Belt and Road Initiative and Through
the Lens of “Tianxia” Concept

M.M. Melnikova, M.R. Khaliman, P.R. Zainullina,

Far Eastern Federal University,
Vladivostok (Russia)

Key words and phrases: Tianxia concept; International
relations; International economics; International relations
theory; philosophical concepts; China.

Abstract. The object of research in this paper is the Belt
and Road Initiative, and the subject is the consideration of
this initiative from the point of view of the “Tianxia” concept.
The article analyzes the sources in order to explain the
relationship between traditional philosophical concepts
and modern, in particular, economic processes. Using the
example of the Belt and Road initiative, the hypothesis put
forward was confirmed: the relevance of classical Confucian
views in assessing current events, which emphasizes the
importance of understanding them when interacting with
China.

Until recently, the theory of international relations ha been mainly focused on the development
of interaction between Western countries. This was commonly due to what Waltz called the
need to rely on the analysis of the behavior of the great powers of the time period and analyze
the historical processes directly related to them. “Non-Western” concepts left the theorists’ field
of vision, creating a situation in which Eastern political systems remained incomprehensible. At
the same time, the analysis of these systems is very relevant at the present time because of
the rapid development of the region. In this article, we drew attention to the concept of “Tianxia”
(XK — under the Sky) in the context of China’s Belt and Road (“—7—’) Initiative.

The main origins of the generation of a different worldview in Asian countries, in general,
and China, in particular, are:

1) philosophical centers independent of Western ones;

2) historical determination;

3) cultural and linguistic paradigm that influence the perception of reality;

4) the form of organization of society and public administration.

An important idea on which the system of views on China’s international interaction is
based is the idea of the “Tianxia”, which belongs to the concept of Confucianism. Historically,
the Chinese emperor was seen not only as the head of state, but also as the “Son of Heaven”,
who is an intermediary between the world of people and the world of spirits. It should be noted
that in the Confucian worldview, unlike the Western one, there is no idea of equality. Hierarchy
is an important characteristic of the social structure. At the same time, inequality does not mean
hegemony and exploitation, but the relationship of “father” and “son”, in which the superior
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element, in addition to the ability to lead. It has its own responsibilities to subordinate elements.

Initiatives to create the Silk Road Economic Belt and the Maritime Silk Road were put forward
by Chinese President Xi Jinping in the fall of 2013 during speeches in Astana and Jakarta. This
initiative is a reflection of China’s desire and willingness to take a politically and economically
leading position in the modern world. At present, land and sea projects are practically not
separated and are considered as a continuation of the opening policy in the new conditions for
the functioning of the Chinese economy.

The dominant concept of relations with neighboring countries in modern Chinese diplomacy
is usually denoted by four characters — 2%, 1§, #, % (friendliness, sincerity, mutual benefit
and tolerance). When discussing the initiative, it was mentioned that in the past few decades,
China has considered external resources for development, and now it is ready to share its
own resources, promoting the development of foreign partners. This item corresponds to the
philosophical concept described above, based on which the top of the hierarchy not only uses
the lower elements for their own purposes, but also has obligations to them, and harmony in
relations between elements is impossible without mutual respect and goodwill. At the same
time, the ambitious project is not only a range of opportunities for economic development, but
also a decisive step for China on the path to global leadership.

It should be noted that in the context of the discussion of this initiative, the official Chinese
media actively promotes the concept of true justice and benefit (1E#fiff) X FIM) and emphasizes
that China, as the initiator of the project, must “give more and receive less, first give, then
receive”, which also correlates with the concept of the under-heaven.

Summing up, we emphasize the importance of considering different from Western points
of view on the theory of international relations. Using the example of the attitude towards the
initiative to form the Silk Road Economic Belt, we have proved that the classical philosophical
concepts characteristic of China are reflected in the functioning of modern economic and political
projects, which emphasizes the importance of pluralism in views on international cooperation.
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MHnumnatmnea «OguH nosic, OguH nyTb»
Yyepe3 npusmy KoHuenuuu «NMogHeb6ecHON»

M.M. MenbHukoBa, M.P. Xanuwmas, N.P. 3anHynnunHa

@rAQY BO «[anbHesocmoyHbIl hedeparbHbIl yHuUsepcumemsy,
2. Bnadusocmok (Poccusi)

KnioueBble cnoBa u dpasbl: Kutanm; koHuenums MNMogHebecHon; mexayHapoaHas 9KOHO-
MUKa; MeXayHapoaHble OTHOLLEHUS; TEOPUA MeXOYHaPOAHbIX OTHOLLEHWUI; prnocodckme KoH-
uenuun.

AHHoTauua. Ob6bekToM uccnegoBaHuss B AaHHOW paboTe sBnsieTcs mHuumatmea «OauH
nosc, OguH nNyTb», a NPeOMETOM — PAacCMOTPEHNE AAHHOW MHULMATUBLI C TOYKN 3PEHUST KOH-
uenuun NMoaHebecHon. B cTtaTbe nponsBoANTCS aHanm3 UCTOMHUKOB C LieNbio 0ObACHEHUS B3a-
MMOCBSI3M TPaANLMNOHHBIX OUITOCOMCKMUX KOHLEMTOB M COBPEMEHHbIX, B YACTHOCTU, 3KOHOMUYE-
CKMX npoLeccoB. Ha npumepe nHnunaTnebl CTPOUTENBCTBA AKOHOMMYEcKoro nosica Lenkosoro
nyTm Gbina noATBepXaeHa BblOBUHYTas rmMnoTesa peneBaHTHOCTM KacCU4Yeckux KOHdyumaH-
CKMX BO33PEHUIN MPU OLIEHKE HbIHELLHMX COBLITUIN, YTO NOAYEPKMBAET BAXXHOCTb UX MOHUMaHUS
npu B3anmogencTeum ¢ Kutaem.

© M.M. Melnikova, M.R. Khaliman, P.R. Zainullina, 2022
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Abstract. A transport component is one of the key
factors in terms of the movement of resource flows and has
a great impact on the development of trade and integration
entities in the regions. China, as a country with a rich history
of trade and investment relations, is promoting the Silk
Road project for the development of trade and integration
education. The purpose of the research is to study the role
of geographical distance in trade between countries, and in
this regard; the research objective is to provide mathematical
interpretation to form the geographical diversification of
countries. The research methods based on the diversification
of countries, using the principle of the most effective
implementation of methods regulating the flow of resources
are used. The hypothesis assumes that a smaller distance
favorably contributes to the development of trade due to the
reduction of logistics and transport costs. The result of the
study is a summary table with the specified parameter of the
complex distance between countries and a mathematical
apparatus for its calculation.

Introduction

The Silk Road Trade and Integration Association is a new concept and a way of cooperation
that will play an important role in creating new and changing existing attractors of resource flows
of the participating countries of this project. However, the current form of the project is in its
infancy, characterized by some unresolved problems, characterized by weak or insufficiently
developed mechanisms of interaction and influence. One of the most significant in terms of the
impact on resource flows is the factor of geographical remoteness, and as its derivative trade
and transport infrastructure.

The purpose of the study

This article analyzes the model developed on the basis of the Tinbergen gravity model of
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Table 1. The results of the calculation of the model in the statistical description

Number of . - .
Parameter Median value Standard deviation Max Min
samples
In X 21,334 1,940 24,813 14,227
InY 25 24,796 1,563 28,338 20,414
In DIS 0,313 1,217 1,135 -2,981

trade, expanded by the relative interpretation of the distance factor between countries, and
based on it, a method of regulation is proposed, consisting in the diversification of territories for
the effective realization of resource potential.

1. Relative geographical distance

Geographical distance (DIS). As a rule, the greater the geographical distance between two
countries, the higher the risks and transportation costs, which negatively affects the realization
of resource potential. According to the distance calculation method introduced by Isidro Sologa
[1], the relative geographical distance formula is:

DIS; = GDP,/GDP,, x DIS, (1)

where DIS,.j is the relative geographical distance between country i and its trading partner country
J per year; GDPj is the gross domestic product (GDP) of country j per year; GDP,, is world GDP
per year, and DIS is the absolute distance between the capitals of the countries.

After substituting this parameter in formula (1) into the general equation of the gravitational
model [2] and further reduction to the logarithmic form, we obtain:

InX,.j=bO+b1.|n yij+b2'|nD’S,j+Uy" 2)

where X,.j is the export flows of country / to country j per year; Y,.j is the difference in the economic
scale of the countries in the studied year, and DIS is the absolute distance between the capitals
of the countries.

To simplify the calculations, the following boundary conditions were adopted:

1) the export component is based on trade turnover, trade in services is not taken into
account;

2) the distance between countries is taken between the capitals;

3) China is selected as the exporting country.

At the same time, measured data, rather than qualitative data, were mainly used to build the
model, so it may be ambiguously interpreted, but it allows you to arrange the variables as they
influence. A regression model with random effects was chosen for processing, this approach
allows us to describe a function with a set of input data generated during economic interaction.

2. Application of the model

Currently, the main recognized scope of the Silk Road trade and integration education covers
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Table 2. Complex distance index for participating countries

Country Value Country Value Country Value Country Value
Russia -3,828 Uzbekistan -0,194 India -4,213 Iraq -0,781
Croatia -0,238 Kazakhstan -2,123 Singapore -0,999 Iran -1,623
Serbia 0,127 Pakistan -0,531 Vietnam -0,417 UAE -1,301
Ukraine -0,951 Turkmenistan 0,171 Thailand -0,803 Egypt -1,253
Belarus 0,115 Afghanistan 0,128 - - - -
Hungary -0,030 Azerbaijan -0,190 - - - -
Slovakia -0,327 Tajikistan 0,065 - - - -
Poland -1,893 Kyrgyzstan -0,412- - - - -
Czech -0,867 - - - - - -

5 regions: Central and Eastern Europe, Central Asia, Southeast Asia, and the Middle East.
Taking into account the availability of complete data, 25 participating countries are considered
in this paper: 9 from Europe, 8 from Central Asia, 4 from Southeast Asia, 4 from the Middle
East. The data were collected from open sources [4] and used to study the proposed model, the
results are presented in Table 1.

The control variable Y, the economic scale of the countries, was positive in all the regression
results, confirming the main conclusion of the gravity model that trade flows between the two
economies are directly proportional to their resource potential.

Geographical distance was negative in most of the regression results, which means that
the further the geographical distance between two economies, the smaller their bilateral trade
flows, which once again confirms the main conclusion of the gravitational model. that trade flows
between two economies are inversely proportional to geographical distance.

3. Regulation of the flow of resources on a geographical basis

Based on the results of the model, it is proposed to further divide the countries into different
subgroups within the trade and integration association, each group was assigned a certain
“‘weight” indicating the priority of implementing measures to manage resource potential in the
respective subgroups. Such a gradation by “weight” in this work is indicated as a complex
distance.

To describe the concept of a complex distance, a method of mathematical interpretation
is used in order to attach a certain “weight” to the actual position of the resource potential of
countries.

According to the results of the calculation of the gravitational model (formula (2), the i-th
coefficients for H and DIS were 1.032 and 0.164, respectively. Using formula (3) and (4), we
obtain the relative weight of the parameter for parameter j (1;.) and the complex distance for
country i (a,) obtained by the inverse transformation method:

f.= b//Z-=bj—12 =>f, =0.863; f, = 0.137, (3)

o= 2 X f1y2fi=12 25 (4)
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The complex distance reflects only a relative value, which can only be interpreted by
comparative analysis, so that the value can be negative [3]. The smaller the value, the greater
the potential for effective management of resource flows, while countries with a greater
integrated distance have less potential. The data for the countries that were considered in this
article are presented in Table 2.

Table 2 shows that the countries located closer to China have a greater potential (a smaller
complex distance), which is quite understandable by the logic of the proposed model, but it is
worth noting that proximity is not always a success factor, since Turkmenistan or Afghanistan
have a high index and are inferior to Kazakhstan by several orders of magnitude due to the
difference in resource potential.

The results obtained are divided into four groups formed by the application of the resource
flow management method, taking into account the geographical features of the mutual location
along with the resource potential of the countries:

(=; —0.7); (-0.7; =0.3); (=0.3; 0.1); (0.1; +).
Conclusions

The leading countries in the interval (—; —0.7), i.e. with the lowest complex distance in
relation to China are: Russia, Kazakhstan, India, Iran, and Poland. Activities in them based on
the Silk Road trade and integration education have the least barriers to trade cooperation, the
lowest transaction costs and represent local attractors of resource potential in geo-economic
coordinates, the development potential of which allows in the future to influence and manage
the resource flow in neighboring countries with a higher integrated distance.

The participating countries should strive to promote further integration and development of
trade and investment activities, eliminate or compensate for geographical barriers and economic
inequality in order to reduce the complex distance between them. This kind of policy will allow
introducing the most universal methods of resource potential development without excessive
diversification into subgroups.
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MpakTnyeckne acnekTbl BHegpeHUA metoaa audepcudukaumm
no reorpacuyeckomy paktopy B peanusx ToproBoro obpasoBaHus

E.A. NorpebuHckas, Cso YaHb

OIrE0Y BO «Mockosckutli eocyOapCcmeeHHbIU MeXHUYeCcKUl yHugepcumem
umeHu H.3. baymaHa»,
2. Mockea (Poccusi, Kumadi)

KnroueBble cnoBa u ¢ppasbl: rpaBuTaumoHHas Mogesnb; TOProBo-MHTErpaumMoHHoe obpaso-
BaHue «LlenkoBbin MNyTby»; TpaHCNOpPTHas Moaerb.

AHHOTauusa. TpaHcrnopTHasd cocTaBndoLllas ABMASETCS OOHMM U3 KMOYEBLIX (PakToOpoB C
TOYKN 3pEHUS ABUXKEHUS MOTOKOB PECYpCOB M OKasbiBaeT OonbLUOe BAMSIHWE Ha Npouecchl Mo
pas3BUTUIO TOProBO-UHTErPaLNOHHbIX 0bpa3oBaHMi B pernoHax. Kutam kak ctpaHa, umetoLlas
GoraTyto MCTOPUIO TOProBbIX N MHBECTULIMOHHbBIX OTHOLLUEHUI, NPOABUraeT NPOEKT MO Pa3BUTUIO
TOProBO-MHTErpaunoHHoro obpasoBaHus «Lenkobin MyTb». Llenb paboTbl 3aknoyaeTcsa B Uc-
cnegoBaHUM ponu reorpadouyeckoro PacCcToaHNS B TOProere Mexay CTpaHamu, B CBA3U C 3TUM
CTaBUTCH 3ajadva MaTemMaTuyecKor MHTeprnpeTauummn, Kotopas Byget npumMeHaTbes ans popmu-
poBaHus reorpaduyeckon gusepcudukaLmm cTpaH Ha MeTodax, OCHOBAHHbIX Ha pasgeneHun
CTpaH No NpuHUuMny Hanbonbllen ahPEKTUBHOCTM BHEAPEHUS METOLOB PErynmpoBaHnUs noTo-
KOB pecypcoB, C y4ETOM MMMNOTE3bl O TOM, YTO MEHbLLEE PAaCCTOSIHME CNOCOBCTBYET pasBUTUIO
TOProBnn B CBA3M C YMEHbLUEHWEM JTOrMCTUYECKUX U TPaHCMNOPTHbLIX nsgepxek. PesynsraTtom
nccnegoBaHUs ABNSETCA cBogHasd Tabnvua ¢ ykasaHHbIM MapaMeTpoM KOMMIIEKCHOW AUCTaH-
LMK Mexay cTpaHaMm U MmatemMaTuyeckuii annaparT no ero BbIYUCIIEHUIO.

© E.A. Pogrebinskaya, Syao Chen, 2022
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Abstract. This article studies the attitude of young people
to libraries, as well as the determination of motivational factors
affecting the frequency of use of library services. The aim of
the study is to identify key indicators of the attractiveness
of the modern library space in the perception of generation
Z. The research methods were a secondary analysis of the
experience of organizing the activities of the leading library
complexes of the world and the Russian Federation, as
well as a primary study of the opinions of representatives of
generation Z in the form of an Internet survey. The result was
the development of practical recommendations for improving
the library space based on elements of the marketing mix
to increase the loyalty of modern Russian youth. This work
may be of interest to representatives of the administrative
and managerial level of libraries, educational structures and
public organizations interested in the youth audience and
cooperating with libraries.

The technological transformation observed today in the economic, political, and socio-
cultural spheres of society radically changes the human environment, stimulating him to adapt
to the new realities of the outside world. The changes concern not only market areas, where
the speed of response directly determines the possibility of survival and competitiveness of
companies. The need to adapt to the demands of modern society has also affected such a
traditionally oriented institution as the library. If representatives of the older generation are still
loyal to the usual format of the organization of the spatial environment and the content of library
services, the younger generation increasingly refuses to visit libraries, choosing alternative
forms of obtaining information and knowledge.

Today, there are 1.2 billion young people aged 15 to 24 in the world, which is 16.5 % of
the world’s population. According to forecasts, by 2030 this figure will increase by 7 % and
reach almost 1.3 billion people. There are 24.3 million young people in Russia [1]. In a decade,
this category of the population will determine the economic, political, scientific, technological,
and socio-cultural structure of both our country and the world. Therefore, it is already important
to understand and analyze the reactions of buzzers to the phenomena occurring in the world.
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Within the framework of the topic discussed in the article, motivational factors affecting the
frequency of library visits by representatives of the so-called generation Z are of particular
interest for study. At the same time, this generation has pronounced behavioral features and a
unique structure of ideas about the format of the future library.

This article deals with the study of the perception of the modern library space through
the eyes of young people, as well as the determination of motivational factors affecting the
frequency of use of library services.

Being one of the oldest cultural institutions, the library is undergoing a period of significant
transformation today, expanding its functionality and changing the nature of interaction with
various categories of stakeholders. The modern library is an automated information center that
serves users both locally and remotely and provides them with a wide range of services. It is a
center for working with books and information, a center for communication and leisure, a center
for the development of intellectual and creative potential of readers [2]. Today there are 320
thousand pubilic libraries in the world and more than 1 million parliamentary, national, university,
scientific and research, school, and special libraries. The library system of the Russian
Federation has more than 100 thousand libraries. The total volume of all library collections is
increasing annually and has already reached the value of 1 billion. 700 million units of storage.
The Russian Federation has developed and is implementing a Strategy for the development of
Librarianship until 2030, the main tasks of which include replenishing book collections, major
repairs of buildings, attracting young professionals and providing libraries with broadband
Internet. It is planned to replenish library collections not only with printed publications, but also
with electronic books and documents. In the future, it is planned to create digital platforms for
library collaboration. Library, archive, and museum information resources will be combined into a
single digital space in the future. The main forecast indicators of the Strategy being implemented
include an increase in the coverage of the population with library services up to 40 percent; a
3-fold increase in attendance at library events; the receipt of new books in the library collections
of public libraries of at least 12 million units annually; an increase in the share of libraries that
meet the requirements and standards of resource provision in the total number of libraries
up to 30 percent; the share of libraries with broadband Internet access in the total number of
libraries — at least 90 percent; the number of modernized libraries for 2030 is not less than
1010 units [3]. The successful implementation of the strategic objectives is largely determined
by understanding the reasons and needs of the target groups interacting in the library system.

In this paper, the focus of attention is directed at the youth audience, as the most attractive
and promising in terms of service consumption soon. In accordance with the theory of
generations of N. Howe and W. Strauss, which assumes the division of people into groups
born in a certain period and developing under the influence of the same economic, political,
and socio-cultural factors, and, as a result, having similar value attitudes and behavioral
orientations, modern youth are commonly called “buzzers” [4]. The main features and values of
Generation Z, which was born in the early 2000s, can be called high involvement in information
flows and processes, lack of real communication, developed multitasking, as well as problems
with attention retention. Buzzers have their own position, diverse interests and a higher level
of entrepreneurship compared to previous generations. They are quite pragmatic in terms of
planning for the future and often suffer from the fear of missing something important. Therefore,
they are always at the forefront of new trends and remain highly competitive. This generation
defends its independence, which can lead to confrontation with other generations focused on
cooperation [5].

To be attractive to the “digital generation”, libraries must represent a unique accessible
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physical and virtual space. Today, experts have formulated the principles of design of youth
spaces in libraries of the 21st century. These include [6]:

— spaces for the print fund;

— digital spaces that meet the growing technology needs;

— comfortable seats and working places for visitors;

— spaces that encourage the use of the library as a community center for everyone.

The implementation of the above principles can be observed in the effectively working youth
libraries of the world: HoeB4U Hamburg Library for Youth (Germany), Makerspace Connected
Community in Melbourne (Australia), Herning Public Library (Denmark), etc. There is also a
gradual modernization of library spaces in Russia. Thus, the Russian State Library for Youth
(RGBM), the Astrakhan Youth Library named after Boris Shakhovsky, the N.V. Gogol Library
in St. Petersburg most accurately reflect modern design principles. Moscow library spaces
that have a distinct identity and are capable of a clearer positioning in the library environment
include the F.M. Dostoevsky Library, the Garage Library of Contemporary Art, the Artplay Photo
Library, the S.M. Eisenstein Cinema Art Library, Music Library, Library of Urban Stories, and
Gaidar’s Central City Children’s Library [7]. These complexes have a clear positioning and are
precisely focused on the target audience. These examples of library spaces have a successfully
implemented marketing concept and can serve as a guide for other organizations.

The problem raised in this paper is the lack of up-to-date information about the views of
Russian youth regarding the format of the library space, which will encourage them to regularly
visit libraries. The purpose of the study is to determine the expectations of buzzers from a modern
library, as well as to develop recommendations for improving interaction with representatives of
generation Z. The theoretical methods of research were system analysis and synthesis, critical
analysis, generalization, and explanation, as well as methods of situational, logical and statistical
analysis aimed at solving the problem. During the research, the following methods of collecting
empirical information were used: analysis of secondary data from open sources and primary
research of motivational factors and expectations of generation Z regarding the perfect library
space through an Internet survey on the platform Sociotrix.com [8]. The results of the study can
be useful to representatives of the administrative and managerial level of libraries, educational
structures and public organizations interested in the youth audience and cooperating with
libraries.

The total sample size of the study conducted by the author among representatives of
generation Z was 363 respondents. Distribution by gender indicator was as follows: 274 female
participants and 89 male participants. Most of the respondents (81.8 %) were aged 18-21,
9.6 % were aged 14-17, 8 % were aged 22-25 years, and a small part of the respondents
(0.6 %) were under 14. The social status of most respondents was university students (228
people / 62.8 %), 52/14.3 % of the surveyed combined work and study. An equal number of the
respondents study at school and work (7.7 % in each category), students at colleges and special
secondary educational institutions accounted for 21 participants (5.8 %). A small percentage
were respondents in search of work and applicants (1.4 % and 0.3 % respectively).

The overwhelming majority of the survey participants associate the library with books
(291); with the space of silence, comfort, and tranquility (270); with information, science, and
knowledge (108); with educational or work process (68). We should also mention the association
with space. Furniture (shelves, racks, lamps, tables, etc.) is clearly fixed in the minds of young
people (38). The negative connotation is associated with a specific smell and dust (29), non-
modernity and outdated format (22), the library staff (20). Thus, the main associative series in
relation to libraries among young people has a well-established traditional idea.
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Answering the question “Which of the following libraries in Moscow have you visited over
the past year?” most of the survey participants spoke in favor of university libraries (161 people),
district libraries (80 people), the Lenin Library (76 people), school libraries (74 people). These
are followed by the Library of F. M. Dostoevsky (37 people), the Garage Library of Contemporary
Art (29 people), the Russian State Library for Youth (23 people), the Photo Library in Artplay (18
people), the Music Library (12 people), the Gaidar’s Central City Children’s Library (8 people),
S.M. Eisenstein Film Art Library (7 people), Urban History Library (4 people). These libraries are
positioned today as spaces with an authentic interior.

The frequency of visits to libraries by buzzers varied from “very rare” (127 respondents /
35 %) to “once or twice a year” (57 people / 15.7 %),“once or twice a month” (45 respondents /
12.4 %). Only 6.9 % of the survey participants (11 people) regularly visit the library up to 2 times
a week. It is worth mentioning separately about the respondents who do not visit any libraries.
There were 101 of them among the survey participants (66 people / 18.2 %) who gave a
negative answer to the question about the frequency of visits. Thus, buzzers visit libraries based
on their personal needs (work / study). Libraries with authentic content and space are visited by
a small number of youth representatives, which indicates insufficient work on popularization and
promotion among the youth target audience.

The buzzers participating in the survey attributed the following to the main motivational
factors of visiting the library: study (78 %), self-development (49 %), the need for privacy
(28.9 %), work (13.8 %), for company (12.7 %), habit (4.7 %). A small number of respondents
indicated the opportunity to attend events held in the library and the need for a paper edition of
books.

The difficulties faced by young people when visiting the library can be divided into several
categories. First, it is the quality of the service provided. Here, the buzzers highlight the lack of
the necessary book (59 respondents), a poor assortment, especially in terms of modern and
foreign literature (27 respondents), as well as the poor condition of books (6 respondents).
Difficulties are caused by the process of collecting/returning literature (15 respondents), a
long search for a book (19 respondents), and the procedure for issuing a reader’s card (12
respondents). As a barrier to visiting the library, 23 survey participants identified an inconvenient
location, as well as a work schedule (11 respondents noted). The survey participants attribute
the unfriendliness of the staff to annoying factors (18 respondents) or the absence of library staff
in the workplace (9 respondents). Separately, the survey participants highlight the atmosphere.
Thus, 25 respondents are dissatisfied with noise, and 24 respondents are dissatisfied with
comfort and interior design. A few representatives of the youth audience spoke out for the lack
of information about the events held by libraries (11 people) and poor communication with the
reader (8 respondents). For buzzers, it is critically important to have modern equipment in
the library. Thus, the lack of digital screens for searching and selecting literature, the lack of
sockets and weak WI-FI, the need for an electronic guide and a temperature controller were
indicated by 12 respondents. The most important resource for representatives of generation Z
is time — 16 survey participants consider visiting the library inefficient. Regarding the “privacy/
crowd” indicator, respondents’ opinions were divided — some need silence and a state of privacy,
others spoke in favor of spending time with a large company, having a light snack and an open
opportunity to communicate loudly. Only 29 survey participants did not experience any difficulties
when visiting libraries today.

Answering the question about specific changes in the visited library, the participants gave
the following answers. Thus, 52.9 % of young participants (192 responses) spoke in favor of
automated search and selection of books. The installation of modern equipment is considered
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relevant by 45.2 % of respondents (164 responses), and 151 respondents (41.6 %) see the
redesign of the interior of the library space as appropriate. At the same time, 9.9 % of buzzers
prefer to organize the library space in a classical style. 30.3 % (110 responses) would like to
increase the efficiency of communication between the user and the library, and 22.6 % would like
to expand the range of services provided. 21.8 % of respondents (79 responses) were in favor
of reducing the frequency of interaction with library staff; 15.2 % of respondents (55 responses)
would like to improve the work of staff. The distribution of opinions regarding the criterion of
“proximity / accessibility” of the library is as follows: 35.5 % of respondents (129 responses) are
in favor of greater accessibility, and 7.4 % of the survey participants (27 responses) wanted to
have the library space more closed. To the above answers were added the wishes of additional
outlets for recharging gadgets and requests to reduce the noise level in the library space from
both visitors and employees. Thus, there is a trend of technological efficiency, increasing the
efficiency of communications, accessibility, and stylization of space.

Answering the question about related functions that a library could perform, the survey
participants identified a coworking for the purpose of negotiations and group work (48.5 % / 176
responses); a business center for printing, photocopying, and purchasing stationery (38.6 % /
140 responses). The number of those who supported the thematic club was 26 respondents /
34.7 %; 97 survey participants (26.7 %) supported the opportunity to hold conferences and
presentations. The entertainment function (quizzes, quizzes, intellectual games, etc.) as related
to the library was positively viewed by 105 respondents (28.9 %); 83 people voted for the
exhibition hall (22.9 %), and 36 survey participants (26.4 %) voted for the cinema. Separately,
youth representatives highlight the need for a light snack (96 / 26.4 %). The criterion of
“expansion/narrowing” of the library functions divided the respondents’ opinions almost equally.
Thus, 56 respondents (15.4 %) voted for the library as a multifunctional space, and 59 people
(16.3 %) voted for a highly specialized space with the preservation of intellectual and cognitive
functions.

Most respondents consider personal need and interest in reading (158 responses), as
well as production necessity (48 responses) to be the main factors that stimulate visiting the
library space. Another key factor for buzzers is the comfort and convenience of the library
space, including the characteristics of the location, the design of the exterior and interior of the
library (154 responses). The technological nature of the library, the speed and ease of obtaining
information services is an incentive for 74 respondents to visit the library. The versatility and
related services of the library will be the decisive factor of attendance for 27 survey participants.
At the same time, only 6 respondents allocate the opportunity to retire in the library. The
availability of free time is an important indicator for 19 respondents, and the work of the library
staff is significant for 7 participants. A number of respondents indicated that there is no such
factor that would encourage them to visit the library (16 responses).

The answers of the survey participants regarding the technologies of the “library of the
future” are quite interesting. Thus, the majority of the survey participants (56.2 % / 204 people)
supported the presence of an information board in the library for a quick search of literature;
41 % of respondents (149 people) spoke in favor of digitizing books and the opportunity to view
a video series (squeeze) on the book. Almost the same number of buzzers is attracted in the
future library by closed capsule booths for personal work, as well as AR/VR technologies to
create an atmosphere of relaxation or immersion in book realities (40.8 % / 148 respondents).
Artificial intelligence, which helps with the selection of literature, is seen as necessary in the
work of libraries by 38 % of survey participants (138 people); 28.7 % of buzzers (104 responses)
are interested in watching movies based on books, and 27.3 % of respondents are ready to
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visit a virtual tour of the library (99 mentions). A small number of young people who took part
in the survey demonstrated a radically futuristic view of the library of the future. Thus, 13.2 %
(48 people) were in favor of having a voice assistant to discuss what they read, and 10.5 %
(38 people) are ready to replace the library staff with android robots. All the above options are
ready to be implemented in the “library of the future” by 12.1 % (44 responses). And a very
small percentage of participants (2.2 % / 8 responses) do not see the need for technological
equipment of libraries soon.

The respondents showed a particular interest in the question of the library’s interior design
and possible stylized locations. Thus, most survey participants (51 % / 185 responses) would
like to see creative zones in the library space. 29.8 % of buzzers were in favor of historical
reconstructions (108 responses); the location of innovations and technologies attracts 25.1 %
of participants (91 responses); approximately the same number of buzzers was in favor of a
futuristic-fantastic atmosphere 24.2 % (88 responses) and eco spatial library 22.9 % (83
responses). The business zone and modern interior styling were noted by 17.9 % and 14 %,
respectively; 17.9 % of the participants (65 responses) spoke for different locations organized in
a single library space. A small number of young respondents 6.9 % (25 responses) rejected any
stylization of the usual library space.

The question about the possible collection of fees for library services caused the expected
reaction among respondents. Alimost a half (49.6 %) of respondents were ready to pay for
related services; 15.4 % of young representatives were ready to pay for the library services in
full; 24.5 % of respondents were categorically against it and 10.5 % found it difficult to answer
this question. Thus, the issue of pricing of library services directly regulates the flow of visitors.

Separately, it is worth noting the expectations of representatives of generation Z regarding
communication channels. Answering the question “How would you prefer to learn about new
products, projects and activities of libraries?” most of the survey participants 79.6 % were
expected to support social networks (289 responses); 38 % of respondents prefer to receive
information independently through the official website of the library (138 responses); 30.9
% of respondents trust bloggers’ reviews (112 responses); 28.1 % would like to receive a
personal e-mail newsletter (102 responses); 21.2 % of survey participants have enough official
announcements on information stands; 20.4 % of respondents see the expediency of advertising
in the subway; 9.4 % of respondents see advertising on transport; 8.3 % see advertising on local
television; 4.4 % of young people participating in the survey see advertising in the press. “Word
of mouth”, as a communication channel, was considered effective by 14.6 % of respondents.
Thus, systematic work to improve marketing communications and promote the activities of
libraries among the youth target audience is a necessary condition for retaining and increasing
the loyalty of buzzers soon.

Considering the trends in the development of librarianship in the Russian Federation, as
well as the ideas of young people about the design and functional content of libraries, it is
advisable to apply a comprehensive marketing approach for positioning and further promotion
among target groups in each specific case. This will allow libraries not only to create their own
unique “face”, but also to be a competitive thematic space among many similar structures.

Positioning is a process of determining the most advantageous position of a company in
the market, aimed at creating a unique, positive, and memorable image in the perception of
potential consumers that will stand out among competitors. For proper positioning, the following
conditions must be met:

— clear identification of the target market and creation of a detailed portrait of its consumer;

— definition of value orientations and key requests of the target audience;
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— creating a service concept that will be simple and understandable for the perception of a
potential user;

— conducting promotional activities based on the key benefit of the consumer.

The focus on the target audience, the formation of benefits and values for the consumer, as
well as differences and advantages over competitors — all the above will help to avoid positioning
errors that adversely affect the quantitative indicators of the modern library.

Clear positioning provides the basis for strategic planning, part of which is an integrated
approach to marketing. The 7P marketing mix model seems to be the most complete for
improving libraries in accordance with the needs of modern youth. The main elements of the
complex include [9].

Product: an offer to the market and the consumer. What characteristics should a library
product have to meet the demands of the modern market and representatives of generation
Z? An ideal library is created based on awareness and understanding of the needs of young
readers. It is necessary to work out the symbols of a specific library brand (name, logo, corporate
identity); the main and auxiliary functionality of the library space; determine the components
of the quality level based on consumer perception; think over the appearance in detail; focus
on the variability/assortment of library services; to work out the support and the level of the
accompanying service.

Price: the cost of a set of services is calculated based on the value of the product perceived
by the consumer, the cost price, the prices of competing companies and the expected level of
profit. Even though most libraries are on the balance sheet of administrative and economic units,
and provide services free of charge, it makes sense to work out schemes for obtaining profits
from related services. The results of the survey reflect the readiness of the youth audience
for partially commercial activities of libraries. The “price” component in the marketing complex
includes, among other things, package pricing (the sale of several services at a special price
level), the availability of seasonal discounts or promotions; the policy of promotional events, the
possibility of price discrimination (preferential categories of visitors), etc. The pricing system in
the complex is clearly tied to the positioning of the organization in the market.

Place: the place of sale of library services is essentially a distribution model that determines
the availability of a product for the target market, as well as the ability to use library services
when the need is actualized. Regarding the library space, it makes sense to work out in detail
the conditions and rules for the layout of books, as well as the management of library stocks.

Promotion: ways to disseminate information about the activities of a particular library. Image
advertising, promotions, SEO promotion, PR strategy, direct marketing, participation in special
events and other promotion tools will allow you to regularly maintain communication with the
consumer. The survey conducted by the author of the article revealed the communication
channels preferred by the “digital generation”, which must be considered when developing a
marketing package.

People: all people who can directly or indirectly influence the attitude of consumers to
library services. The survey showed that library staff can become a factor of rejection. Attention
should be paid to the psychological features of working with modern youth, as well as improving
communication skills with visitors to the library space.

Process: the visitor’s direct “point of contact” with the library. It is the convenience of
receiving a service or using it that forms the emotional attachment of visitors. Speed in the
digital age is a key indicator of an efficient process. The time resource directly determines the
willingness to receive information services by generation Z.

Physical evidence: the interior and exterior of the space is one of the most important factors
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shaping the image of a particular library. Emotional, organic, and aesthetic feelings that can
originate in buzzers in locations can form a high level of loyalty to the library. Special attention
should be paid to the technological improvement of the library space.

Thus, a clear positioning, uniqueness, and accessibility of the physical and virtual space of
libraries, as well as a well-developed marketing strategy, can interest the younger generation.
Representatives of generation Z feel comfortable among the abundance of information and
information noise, are mobile enough, welcome technological innovations, do not have rigid
behavioral frameworks and established patterns. They represent the most diverse structure of
personalities and individuals who are attracted by creativity, new sensations, new experiences.
Relying on these characteristics of modern youth will allow libraries to build a competent
positioning concept, work out a marketing strategy and improve communications.
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TpaHccopmaumua 6MGNMOTEYHOro NPOCTPaHCTBA:
OXUAAHUSI MOJIOAEXN U MAPKETUHIOBbLIA Noaxon,

O.A. BacunbeBa

®robY BO «locydapcmeeHHbil yHugepcumem yrnpasieHus»,
2. Mockea (Poccus)

KnioueBble crnoBa u dpasbl: 6MGNIMOTEKE; MAPKETUHI; MOTMBALMOHHbIE (hbaKTOpbI; NO3u-
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LUMOHMpOBaHWe; nokonexve Z.

AHHoTauusa. [laHHasa cTaTbs NOCBSALLEHA MCCMELOBaHUIO OTHOLLEHMS nNpeacTaBuTenen mMo-
nogexu Kk dgopmary 6GuMbnMoTe4HOro NPOCTPaHCTBA, a TaKkKe ONpeaeneHuo MOTMBALMOHHbBIX
haKkTopoB, BMAMSIOLIMX HaA 4acTOTy MOMb30BaHWs ycryramy 6ubnuotek. Lienbio nccrnegosaHus
SABNSETCA BbISIBIIEHWE KMOYEBbIX Nnokasartenen npuenekaTteribHOCTU COBPEMEHHOrO NMpocTpaH-
cTBa 6ubnuotek B BOCNpuATMM nokoneHusa Z. Metogamu uccnegoBaHust ctan BTOPUYHBIN aHa-
nn3 onbiTa opraHu3auun SesTenbHOCTU Beaywmnx ombnmoTevHblX KoMnnekcos mupa n PO, a
Takke NepBUYHOE MCCregoBaHME MHEHUN npeacTaBuTenen NokorneHna Z B BUAE WHTEPHET-
onpoca. Pesynsratom cTtana BblpaboTka NpakTUY4ECKMX peKoMeHLaUmi N0 COBEPLLUEHCTBOBAHNIO
6MGNMOTEYHOro NPOCTPAHCTBA HAa OCHOBE 3fIEMEHTOB KOMMMEKCa MapKeTUHra Ansi NoBbILEHUS
NoSANIbHOCTU COBPEMEHHON POCCUICKON MOSTOAEXKMN.

© O.A. Vasilyeva, 2022
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Abstract. The economy of any modern country cannot
develop without proper interconnection with other countries
of the world. At this stage, it is assumed that the foreign
trade of the Russian Federation is in a very difficult situation,
which is why there is a possibility that its indicators will
tend to decline. The purpose of the study is to analyze and
calculate indicators of the volume of trade in foreign trade
of the Russian Federation for the near future. In this regard,
the following tasks were set: to study the aspects of export
and import, to calculate statistical indicators, to build a trend
line based on the data obtained and summarizing the data.
Statistical methods, such as the period consolidation method,
the moving average method, and the analytical equalization
method, were used as analysis tools. As a result of the
measures taken, it was revealed that the trend line built as a
result of the studies carried out has a downward slope. This
suggests that in the near future the volume of foreign trade
of the Russian Federation will be reduced.

In modern conditions of the development of the world economic space, international
relations are one of the most dynamically developing spheres of the economy, but at the same
time, they are significantly influenced by the foreign policy situation. Foreign trade is one of the
key factors in the development of international economic relations that contribute to increasing
and maintaining the competitiveness of national economies, being, among other things, one
of the most important sources of non-tax revenues of the state. In this regard, the study of the
development of foreign trade in the current economic conditions is an urgent area of analysis.
We consider in more detail the two aforementioned components of foreign trade: imports and
exports.

Imports include the import of goods, works, services and results of intellectual activity into
the customs territory of the Russian Federation from abroad, without obligations to export back.
The state purchasing the goods is the importer, and the state supplying the goods is the exporter.
In addition, companies that supply goods and vice versa are also called importers. Currently, the
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Fig. 1. Structure of export trading in the Russian Federation for 2021

Russian Federation imports various goods that it is advisable to divide into the following groups.
We consider some of them.

The first group is electronics and technology. This group includes phones, computers,
laptops, refrigerators and much more. The main suppliers are China and Belarus.

The second group is cars. In 2021, 338.9 thousand units of passenger cars were imported
into the territory of our country in the amount of $7990.0 million; 33.8 thousand trucks worth
$2271.7 million; 1481.3 tons of spare parts for all types of machines worth $10,665 million.

The third group is textiles and shoes. In 2021, in terms of value, the share of supply in this
import group increased by 16.2 %, in physical terms by 11.5 %.

Through imports, several goals were achieved, such as expanding production and increasing
profits by mastering new domestic markets; expansion, as well as modernization of production
potential; expansion of the assortment; saving on replacement of equipment and raw materials
with more efficient foreign products. The Russian Federation is a major exporter, and the
main share of supplies in the reporting year was: mineral products (57.85 %) (of Russia’s total
exports); metals and products from them (10.70 %); products of the chemical industry (7.95 %);
food and agricultural raw materials (7.60 %); precious metals and stones (6.70 %); machinery,
equipment and vehicles (5.55 %); wood and pulp and paper products (3.65 %).

The structure of goods and services export is shown in Fig. 1.

Thus, it is clearly shown that mineral products are in the greatest demand, and machinery,
equipment, vehicles, wood and pulp and paper products are in the smallest demand.

Having analyzed all the data, we also revealed the export goals, which consist in: protecting
the interests of the state; countering international terrorism; creating conditions for the integration
of the economy; increasing the foreign exchange resources of enterprises is an incomplete list
of goals and objectives that the state solves through exports.

Statistics of foreign trade in services is a relatively new area, the rapid development of which
is associated with a significant increase in international trade in services, which needed to be
given not only an adequate quantitative assessment (which was especially difficult to do, taking
into account the specifics of services), but also to analyze the current state, identify underlying
trends, determine the geographical structure and proportion of various types of services.
In order to fully study the aspects of the turnover of foreign trade of the Russian Federation, it is
necessary to determine the main countries with which our country performs the main economic
operations. Table 1 presents the countries with which Russia has the largest trade turnover, both
in the export sector and in the import component. This information is necessary for analyzing
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Table 1. Share of major countries in foreign trade of the Russian Federation
from 2013-2021, %

Ne Country 2013 | 2014 | 2015 | 2016 2017 | 2018 | 2019 | 2020 | 2021
1 China 10.54 | 11.29 | 12.07 | 1411 | 1486 | 15.75 | 16.51 | 18.34 | 17.52
2 | Germany 8.90 8.95 8.70 8.70 8.54 8.67 8.01 7.34 7.22
3 Netherlands 9.02 9.35 8.35 6.89 6.75 6.87 7.36 5.06 6.04
4 Belarus 4.06 4.02 4.64 5.15 5.24 4.86 4.87 4.95 4.68
5 | USA 3.28 3.73 3.97 4.25 3.96 3.66 3.96 4.24 4.44
6 | Other countries 64.20 | 73.66 | 62.27 | 60.90 | 60.65 | 60.19 | 59.29 | 60.07 | 60.10
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Fig. 2. Change in the volume of trade in foreign trade of the Russian Federation for 2013-2021

international trade, assessing the logistics routes for the supply of Russian products, studying
products supplied and exported from the country annually, and not only.

In order to calculate the aligned values, you need to find the key figures a and b. So,
a = 5928.3/9 = 658.70; b = -335.4/60 = —5.59.

Let’'s substitute these values into the equation y = a + bt. The corresponding values are
displayed in Table 1. We consider the trends in changes in the turnover of foreign trade of the
Russian Federation through the prism of statistical research. Figure 2 shows the quantitative
values of the volume of trade in foreign trade of the Russian Federation from 2013 to 2021.

The volume of trade in foreign trade of the Russian Federation for 2013-2021 did not have
a stable trend, prone to any change in one direction or another, which indicates the instability
of the indicator and its reaction to various factors of the external and internal environment. That
is why there is an urgent need for serious regulation of this economic category by state bodies.

To identify the trend in the volume of trade in the Russian Federation, we will analyze the
data using statistical methods. To this end, we will build an auxiliary table.

It is important to note that the most important stage of statistical research is the construction
of a graph based on the results of the studies and visual representation of the data. On the
graph, we note the following points and their numerical values: on the X axis we will postpone
the years for which the data indicated in Table 1 were obtained, and on the Y axis we will directly
postpone the value of turnover volumes in billion US dollars. One of the advantages of this
statistical research model is the ability to build a trend line with subsequent forecasting, in which
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Table 2 - Auxiliary table to identify the general trend of changes in foreign trade turnover
of the Russian Federation for 2013—2021

Period Con- Moving average Analytical Alignment Method
@ solidation method
2 Method For three years oL - 5
) o > +
£ 0 3 @ ©
G o 3 = z 2 l
i = S ) >
Year § o) q>; 3 o £ @
532 0 0 E 8 e o)
9o £ £ I 2 € g 2
E — =] ’6 . > Y— g
3 e ? E: 5 z 5 3
£ S > B S g
= © < 3 ‘©
: 3 g =
z ® 0
2013 842.2 - - —4 16 -3 368.8 681.06
2014 784.4 717.67 2153.0 717.67 -3 9 -2 353.2 675.47
2015 526.4 1778.9 592.97 -2 4 -1052.8 669.88
2016 468.1 1579.6 526.53 -1 1 -468.1 664.29
2017 585.1 580.43 1741.3 580.43 0 0 0.0 658.70
2018 688.1 19452 648.40 1 1 688.1 653.11
2019 672.0 1932.7 644.23 2 4 1344.0 647.52
2020 572.6 678.0 2034.0 678.00 3 1717.8 641.93
2021 789.4 - - 4 16 3157.6 636.34
Total 5928.3 - - - 0 60 -335.4 5928.30
900
2 —
500 \ R2 = 0,014
700 / §(t) = 658.70 - 5. 50t
600
500
400
300
200
100
0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Fig. 3. Dynamics of foreign trade turnover of the Russian Federation, US billion dollars

it is possible to track how the indicator we are studying will change in the foreseeable future.
The main tool for graphical analysis is trend. Charles Doe gave the following understanding
of the trend: when a trend occurs, various fractures appear on the price graph, moving in the
direction of price movement. So, the trend line is a universal tool for technical analysis, with
which you can identify in which direction the analyzed indicator is moving.
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Calculations have shown that the average turnover of foreign trade of the Russian
Federation for 2013-2021 was US 658.70 billion dollars. On average, the turnover of foreign
trade decreased by $5.59 billion annually. Fig. 3 clearly shows that the volume of trade in the
Russian Federation with continuing foreign policy trends will decrease until 2026, which we
analyze. It amounted to about US 600 billion dollars in this reporting period, respectively.

Having analyzed all the above, we can conclude that in the economic sphere a lot of
attention is paid to trade aspects, and foreign trade is no exception. As a rule, such studies
are based on the materials of official statistics of countries and international organizations, as
well as on official methodological recommendations on statistics developed by international
organizations. One of the priority areas of Russia in foreign trade is close communication with
the CIS member countries (Belarus, Moldova, Armenia, Azerbaijan, etc.), since the interest
of the Russian Federation lies in the presence of a large market for finished products. As for
exports and imports, the first indicator exceeds the second, and displays the trade balance in a
positive amount. According to the Federal Customs Service of the Russian Federation, for 2021.
Russian foreign trade turnover grew by 37.9 % (789.4 billion dollars), which exceeded not only
the level of pandemic 2020, but also the pre-crisis 2018—2019. Thus, foreign trade is one of the
key factors in the economic sphere, reflecting the general situation of the country.
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TeHAEHLUMN N3MEHEHNA 060POTOB BHelWHen Toproenu PO
Yyepes3 Npu3My CTaTUCTUYECKUX UCCrnefoBaHUN

A.E. Xmunnbko, O.H. Kpusowwen, A.A. 3ybkosa
®OreE0Y BO «KybaHckuli eocydapcmeeHHbIU agpapHbIlt yHUsepcumem
umeHu N.T. TpyburnuHay,

e. KpacHodap (Poccusi)

KnioueBble cnoBa u dpasbl: BHELLHSS Toproens P®; nmnopT; nuHusa TpeHaa; o6opoThl
BHeLLHen Toproenun P®; o6bembl ToBapoobopoTa P®; ctatnctudeckne Metodpl; 9KCNOpPT.
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AHHOTauusA. kOHOMMKA OO0 COBPEMEHHOWN CTpaHbl HE MOXET pasBuBaTbcsa 6e3 omk-
HOW B3aMMOCBSI3N C ApYyrMMu CTpaHamu mupa. Ha gaHHOM aTane npeanonaraeTcsi, YTO BHELHANA
Toproensa P® HaxoguTcsa B 0O4E€Hb HEMPOCTOM MOSIOXEHUU, UMEHHO MO3TOMY CyLLECTBYET BEpPO-
ATHOCTb TOrO, YTO ee nokasartenu ByaoyT umMeTb TeHAEeHUUN K cokpaweHuto. Llenbto nccrnegosa-
HUS JAaHHOW CTaTbW SABMSETCS aHanu3 U pacyeT nokasarenen obbemoB TOBapoobopoTa BHELL-
Hen Toproenu P® Ha Gnvxkanwyio nepcnekTuBy. B aTol cBA3KM BbigeneHbl creayolwmne 3agaqm:
N3y4yeHne acrnekToB 3KCMopTa M MMMOPTa, pacyeT CTAaTUCTUYECKUX MoKasaTtenen, NocTpoeHune
NMHMK TpeHOa Ha OCHOBE MOMYyYeHHbIX AaHHbIX U 0606LeHre aaHHbIX. B kKayecTBe MHCTPYMEH-
TOB aHanu3a MCcnonb3yTCa CTaTUCTUYECKME METOAbI, TaKMe Kak MeToq YKpYynHEHUs Nepuoaos,
MEeTOL, CKOMb3sILLEen cpeaHen U MeToq aHanuTUYecKoro BblpaBHMBaHUSA. B pesynsraTte npose-
AEHHbIX MeponpuUATUA BbINO BbISABIEHO, YTO NIMHUA TpeHAda, NOCTPOeHHas B pesynbraTte npo-
BELEHHbIX NCCNeaoBaHUN, UMEET HUCXOAALWMIN HAKNOH. OTO rOBOPUT O TOM, Y4TO B Brnimxanwee
Bpemsi 00beMbl BHeLLIHeN Toproenv P® OyayT cokpawaTbes.

© A.E. Zhminko, D.N. Krivoshei, Y.A. Zubkova, 2022
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