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Preface

This book is devoted to the challenges of digital transformation in logistics and supply chain
management, digitization of trade networks and global markets, with a primary focus on
business processes and marketing transformation.

In fact, this book collects half of the works presented in the international conference Global
Challenges of Digital Transformation of Markets 2020, while the other half were published in
the NOVA book Global Challenges of Digital Transformation of Markets (2021).

The book embraces chapters related to the design and development of digital technologies
(Chapter 1) to improve the efficiency of the logistic processes worldwide (Chapter 6, Chapter
11, Chapter 24) and its link to education (Chapter 40) or more territorially focused such as the
Eurasian Economic Union (Chapter 37) or Russia (Chapter 21, Chapter 36, Chapter 39). Then,
Chapter 33 discusses how digital technologies are useful to increase the firm’s competitive
advantage but are also helpful to alleviate poverty (Chapter 14). In addition, supply chain
management (Chapter 16) and blockchain development are tackled in the book (Chapter 25)
from an international comparative perspective (Chapter 28).

The second component of the book focuses on the digitalization and application of new
technologies such as artificial intelligence (Chapter 12) or blockchain (Chapter 23) to retail and
their connection with brand strategy (Chapter 29) and digital marketing (Chapter 32), corporate
social responsibility (Chapter 26), employee behavior (Chapter 13), consumer behavior
(Chapter 9, Chapter 22, Chapter 35), citizen attitude (Chapter 4), market segmentation (Chapter
38), global markets creation (Chapter 3) and attracting foreign direct investment (Chapter 42).

Then, the third fragment of the book argues different aspects of HR management in the age
of digital transformation, such as the effectiveness of digitalization of HR departments (Chapter
30). In addition, modern trends and technologies of HR management are analyzed (Chapter 2).
Such subjects as the transformation of HR branding (Chapter 5) to human capital management
(Chapter 20), change management, and new requirements on the quality of human resources in
the context of digitization are considered.

Following this, the fourth part of the book deals with research related to ways to develop
trade in the era of digitalization (Chapter 34, Chapter 41), how digital tools can support market
interaction (Chapter 8, 10), the assessment of the degree of mutual influence of employment
and gross domestic product in China on the basis of empirical analysis (Chapter 31), business
processes transformation in the digital economy (Chapter 18, Chapter 19), transformation of
marketing competences and communications in the age of digitization (Chapter 21, Chapter 29,
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Chapter 37) and the risks of migrants on the labor market (Chapter 7). Later, the fifth section
of the book reflects on different aspects of digitalization and its connection with education
(Chapter 17, Chapter 19, Chapter 27).

Dr. Elena de la Poza
Universitat Politécnica de Valéncia

Dr. Sergey E. Barykin
Peter the Great St. Petersburg Polytechnic University
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Chapter 1

Intellectual Infrastructure Conceptual Design
for Business Processes of Technological Development

Elena Yakovleval” and Akmaral Kadyrova?
10Omsk State Technical University, Omsk, Russia
2Innovative University of Eurasia, Pavlodar, Kazakhstan

Abstract

The relevance of the formation of the intellectual infrastructure of business processes of
technological development is revealed, due to the trends of the observed technological
evolution, the leading of which is the digitization of technologies. The study was carried
out on the basis of the proposed infrastructure-reproduction approach, which takes into
account the reproductive inter-claim of elements of the intellectual infrastructure, as well
as its functional purpose associated with providing service support for business processes
of technological development. The study used systems analysis and scientific modeling, as
well as economico-statistical methods. An assessment of the level of theoretical business
in the studied area was made, which made it possible to establish a fragmented character
of the state of the theory of the intellectual infrastructure of business processes of
technological development, represented by certain aspects. As a result, the aim of the study
was to conceptualize and form the foundations of the theory of the intellectual
infrastructure of business processes of technological development of industrial enterprises.
The key result of the research stage is the development of conceptual elements of the
formation of the intellectual information structure of technological development business
processes, which made it possible to classify the organizational levels of its formation that
affect the levels of reproduction of the intellectual resources of personnel and technological
development of the enterprise. In addition, a typology of personnel policy at the enterprise
is proposed depending on the organizational level of the formation of in-thermal
infrastructure of business processes of technological development.

Keywords: technological development; infrastructure; personnel intellectual resources;
conceptual elements; economy digitalization; personnel policy; efficiency criteria;
organizational levels; business processes; HR-management

* Corresponding Author’s Email: elenavl2@yandex.ru.

In: Global Challenges of Digital Transformation of Markets. Volume 11
Editors: Elena de la Poza and Sergey E. Barykin
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2 Elena Yakovleva and Akmaral Kadyrova

1. Introduction

The factor of the advanced intellectual development (mainly intellectual resources of
personnel) in the modern stage of economy technologization, which is under the influence of
intensive development of digital technologies, determines the development of social and
economic systems and processes at all levels from micro to macroeconomics to an increasing
degree of influence, with varying degrees of mediation (Ransbotham et al., 2017; Bumblauskas
et al., 2017; Schwab 2016).

The causes of this influence are due to the fact that the basis of the modern digital economy
is predominantly technologically advanced and science-driven industrial production. An
integral part of the production development is innovative, intensive, and intellectual-resource
basis. Strategic value and requirements to the basis quality level have increased substantially.
Thus, both at the economic theory level and at the level of economic activity practice in the
conditions of new industrialization, research scientists and practical employers actively discuss
the problematic issues of forming a developed infrastructure that ensures the technologization
of industrial enterprises in terms of “Industry 4.0” enterprises (Loebbecke and Picot 2015;
Markus and Loebbecke 2013; WEF et al., 2018; Morrar and Arman 2017).

As open systems, modern industrial companies are inevitably resource dependent.
However, based on the current stage features of industrial and technological evolution, this
dependence is increasingly dominated by the personnel intellectual resources in comparison
with various types of material resources. Moreover, it is observed that hi-tech companies,
represented by top managers, are less focused on labor productivity indicators. The managers
mostly include creativity and efficiency in the project team as the key performance indicators
(KPI) for assessing the competence level of personne (Valebnikova, Valebnikova, and Kalinina
2019; United Nations 2019; Lapidus 2018; Lyovina et al., 2019).

It is no coincidence that one of the most reputable international publications, the Oslo
Manual, Guidelines for Collecting, Reporting and Using Data on Innovation, distinguishes a
special group of significant factors identified as non-explicit knowledge, i.e., accumulated
mainly in the form of personnel intellectual resources and contributing to the effective
implementation of innovative processes. This group was distinguished among many economic
factors that affect the level of technological development of a modern industrial enterprise
(Maydanova and Ilin 2019; Vasetskaya and Gaevskaia 2019).

2. Materials and Methods

Intellectual infrastructure conceptual design for business processes of technological
development of industrial enterprises is based on the principles of infrastructure and
reproduction approach (Zhilenkova et al., 2019; Cleary and Quinn 2016; Schiuma and Lerro
2008) with application of system analysis and scientific modeling methods, as well as economic
and statistical methods (grouping, type designs, dynamics series constructing, ratings
determining, etc.) in order to analyze and summarize statistical information, identify trends and
features of technological development of industrial enterprises.

The particularity and novelty of the applied infrastructure and production approach are
related to:
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Intellectual Infrastructure Conceptual Design for Business Processes ... 3

a) the reproduction interpretation of intellectual infrastructure elements: elements of
planning and forecasting, formation and development, effective application of
personnel intellectual resources;

b) providing service support for business processes of technological development.

3. Results

3.1. Theory

The analysis of Russian and international theoretical developments in the study area allow us
to conclude that there are no independent areas of research on the formation and development
of personnel intellectual resources based on the infrastructure and reproduction approach.
Nevertheless, we can distinguish several research areas that are more or less related to the
reproduction of intellectual resources and their infrastructural significance in relation to the
business processes of technological development.

Table 1. Classification of research areas for certain aspects of intellectual infrastructure of
business processes of technological development

Direction Characteristics of researches aspects Researchers
The problems of intellectualization of D. Bell, Th. Veblen, V. L. Inozemtsev, C. Clark,
Institutional society and economy in modern J. Naisbitt, B. Santo, E. Toffler, J. Fourastié
transformation conditions of global new industrialization
are studied
The resource dependence of labor B. M. Genkin, N. A. Gorelov, P. Drucker, C.
intellectualization process is determined Landry, R. Florida, I. Fitz-enz
Labor .
by personnel intellectual resources and
investments in their development
Various types of intellectual resources I. Personnel management:
are studied as an object of management, A) Human resource development:
including the personnel intellectual E. Gostick, J. Joy-Matthews, Megginson D., P.
resources, and objects derived from them | Senge, A. V. Spivak, M. Surtees
B) Innovative personnel management.
B. Adams, E. Anderson, M. Armstrong, T.
DeMarco, T. Lister, Yu. G. Odegov, K. Heldman
1. Managing intellectual objects of the economy
. (resources, products, services):
Managerial -
A) Information and knowledge management.
J. Bell, C. Viig, M. Polanyi, I. Nonaki, H.
Takeuchi
B) Intellectual capital management.
E. Brooking, S. Pike, L. Prusak, J. Ruus, C. E.
Swaby, T. Stewart, L. Fernstrom, L. Edwinson
C) Management of intellectual and technical
resources of the enterprise:
G. B. Kleiner, M. Rubinstein, A. Firstenberg
The leading role of highly educated R. Barro, C. Landry
Territorial population in the innovative development
of territories is determined

Compiled by the authors.
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4 Elena Yakovleva and Akmaral Kadyrova

Thus, as a result of the scientific ideas analysis concerning the intellectual infrastructure of
business processes of technological development, the following areas of research are identified
and classified as relatively established and developing: institutional and transformational
(intellectualization of society, economy), labor, management, and territorial areas. The
characteristics of these research areas and their most famous representatives in the scientific
world are shown in Table 1.

In total, the analysis and systematization of scientific ideas concerning the intellectual
infrastructure of business processes of technological development allow us to draw the
conclusions about the level and state of the theoretical basis in the subject area under study.

1. Only certain research aspects of the intellectual infrastructure of business processes of
technological development that have a certain scientific specialization are identified.

2. A whole picture of the intellectual infrastructure of business processes of technological
development is the issue that has not been analyzed in previous researches in Russia
and worldwide. This whole picture is from the management perspective, which will
allow revealing the features of the intellectual infrastructure as an object of
management, determining its key points, targets, methods.

3. Preconditions for the development of new scientific areas of the intellectual
infrastructure research for business processes of technological development are based
in the field of personnel management (innovation management, human resource
development) and management (innovation management, intellectual capital
management, resources, products and services management).

4. At present, the theory of intellectual infrastructure of business processes of
technological development is in the process of formation with a non-established
terminology.

The authors set the objective of the research and outlined its promising horizons,
considering the experience of theoretical developments in the subject area, sharing the positions
of preceding scientists, and taking into account the identified scientific gaps in the research of
the intellectual infrastructure of business processes of technological development.

3.2. Research Objective

Based on the relevance of the research issue, the development and implementation of business
processes intellectual infrastructure of industrial enterprises technological development and on
the basis of the existing theoretical basis, the objective of this research work is to conceptualize
and form the theory basis for business processes intellectual infrastructure of industrial
enterprises technological development. It will allow developing methodological solutions for
its practical organization in the current stage of digital technology diversification.
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Intellectual Infrastructure Conceptual Design for Business Processes ... 5

3.3. Intellectual Infrastructure Formation of Business Processes of Technological
Development: Conceptual Elements

The methodological approach allowed developing the authors’ concept on forming the
intellectual infrastructure of business processes of technological development. As the formation
general vector, the organization of personnel intellectual resources management is defined,
taking into account the components of intellectual resources (health, education, normative and
moral component, as well as professional, qualification, organizational, and creative
components). The resulting management influence is presented by stages of intellectual
resources reproduction in a matrix form in Table 2. The main methodological meaning of the
matrix (Table 2) is in the need for a reasonably uniform distribution of management influence
and the reproduction stages of personnel intellectual resources and their components.

Table 2. Matrix of management influence by reproduction stages of personnel intellectual
resources and their components (personnel collective level)

Reproduction stage Components of personnel intellectual resources at the collective level:

of personnel intellectual | Health Education Normative and Professional Creative
resources moral qualification

Forecasting and + - + - +
planning

Forming i - £ - £
Development - - - - -
Application - - — — —

Compiled by the authors.
Note: «—» is a direct management influence; «&» is an indirect managerial influence.

Table 3 shows the content of the authors’ concept on the main elements that reveal the
specifics of improving the management of personnel intellectual resources of business
processes of technological development based on the infrastructure and reproduction approach.

Table 3. Authors’ concept of intellectual infrastructure formation of business processes
of technological development

Element Characteristics

Formation subject Intellectual infrastructure of business processes of technological development:
improving the organization of personnel intellectual resources management

Formation object Business processes of technological development

Formation goals Service-providing business processes for technological development of industrial
enterprises

Functions groups of personnel - forecasting and planning

intellectual resources - forming

formation by reproduction - development

stages - application

Formation tools Organizational, economic, moral, and psychological

Compiled by the authors.

The formation subject and object. Improving the management of personnel intellectual
resources is associated with the development of traditional understanding of the goals,
principles, methods, functions, and technologies of personnel management, or rather, with
deepening of their tendency on the business processes of technological development. Personnel
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6 Elena Yakovleva and Akmaral Kadyrova

management, which is being transformed this way, becomes inseparable from business
processes of technology development, turning into an infrastructure for its provision with
personnel intellectual resources.

The formation objective. The objective of forming the intellectual infrastructure of
business processes of technological development is to achieve and stabilize the required
reproduction level of personnel intellectual resources. In other words, the formation objective
is to provide the company with the necessary professional qualification level of personnel in
accordance with current and prospective business plans for technological development.

Moreover, it is essential to ensure the maximum convergence of this target setting of the
enterprise and the individual goals of highly professional and qualified employees.
Unacceptable and inefficient ways of using personnel intellectual resources may be their
underemployment, as well as their full application in case of a low-quality level.

Implementation of the necessary (compliance with the quality of intellectual resources) and
sufficient (the price of achieving the required quality) conditions for effective management of
personnel intellectual resources of business processes of technological development requires
the implementation of regular practical measures aimed at reducing the cost of forming and
developing personnel intellectual resources and increasing the economic results of their
application.

Formation functions: grouped by personnel intellectual resources reproduction stages.

4. Discussion

One of the key problems of forming an intellectual information structure for the technological
development of industrial enterprises is the problem of staffing business processes for the
development of technologies, usually based on innovative and developing personnel
management, which is rather systemically and comprehensively disclosed in the scientific
works of such Russian researchers as: V. G. Zinov, A. Ya. Kibanov, Yu. G. Ode-gov, V. A.
Svivak. The theoretical basis for the formation of the institutional structure of the intellectual
infrastructure for the technological development of industrial enterprises is formed by the
scientific achievements of the new institutionalism, the representatives of which in Russia are
V. L. Tambovtsev, V. S. Avtonomoyv, V. V. Radaev, R. M. Nureyev, using and developing the
institute-national-evolutionary concept that determines the priority of the institutional
environment in the formation of various socio-institutional.

Meanwhile, the multiple aspects of the formation of the intellectual infrastructure of
industrial enterprises in the conditions of the modern stage of diversification and technological
modernization of the Russian economy, taking into account the specifics of the industrial
balance of the intellectual resources of the personnel of the innovation sector of modern
industrial enterprises, are not covered by research.

The conceptual interpretation of the intellectual infrastructure formation of business
processes of technological development proposed within the infrastructure and reproduction
approach allows classifying various organizational levels of the enterprise formation:

a) apassive level - the reproduction process of personnel intellectual resources cannot be
organized as a full cycle;
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b) medium-active level - the organization of a full reproduction cycle of personnel
intellectual resources is significantly difficult;

c) active level - the reproduction process of personnel intellectual resources can be
organized under the condition of further development of specialized personnel
management functions;

d) focused-active level - the reproduction process of personnel intellectual resources is
organized and effective as intellectual infrastructure of business processes of
technological development;

We considered the following as separate management elements of personnel intellectual
resources (hereinafter PIR), determining the organizational level of intellectual infrastructure
formation of business processes of enterprise technological development:

o forecasting and planning of personnel intellectual resources;

e formation of personnel intellectual resources: personnel selection, formation of a
personnel reserve for the implementation of the enterprise plans for technological
development;

o development of personnel intellectual resources: qualitative improvement of personnel
in accordance with the needs of technological development of the enterprise;

o application of personnel intellectual resources in business processes of technological
development, which implies effective transformation of personnel technological
competence into the economic potential of the enterprise.

A more wide influence of organizational levels formation of intellectual infrastructure of
business processes of technological development on the intellectualization of personnel and
technological development of the enterprise is shown in Figure 1 in the coordinates
“reproduction level of personnel intellectual resources” — “level of the enterprise technological
development,” considering the critical conditions for the effectiveness of the intellectual
infrastructure formation, which include the following:

1. A necessary condition (Osipov, Yudina, and Geliskhanov 2019; Rojko 2017; Astafyeva,
Nikonorova, and Shlykova 2018; Mayr et al., 2018; Zhou, Liu, and Zhou 2016):

PIR = PIR, = PIR (1)
where PIRA is actually used personnel intellectual resources in business processes of
technological development; PIRt is personnel intellectual resources required for quality
technological development.

A sufficient condition (Plutova, Lagutina, and Sadkova 2019; Manakhova et al., 2020b;
2019; 2020a):

Kpire > 1, (2)

where Kpireis the efficiency of PIR application in the business processes of technological
development (Tezikova 2019).
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Kpire = Rpire/ Cpire

(3)

where Rpire is a monetary equivalent of the economic results from PIR application in the
business processes of technological development; Cpire is a monetary equivalent of the cost of

PIR forming.

the quality level of HDI and
the completeness of their use

4
@

&

.g— [ S -
o

‘E' FOCUSED ACTIVE

= LEVEL:

] 1) the optimal ratio between

o

=

=

g

a

2

in business processes of
technological development:
PIR=PIR, = FIRt
2) Kpire > 1

PASSIVE LEVEL:

1) not regular and/or
undirected formation and
development of TDI, The
TSIs are not fully used, but
the level of their actual use
corresponds to the needs of

ACTIVE LEVEL:

1) full use of kilns, the quality
level of which, however, does not
correspond to the tasks of the
enterprise  for  technological
development and/or the level of
their actual use is lower than the
potential capabilities of the
personnel;

2) Kpire <1

MEDIUM-ACTIVE LEVEL:

1) the overestimated costs for the
formation and development of HDI
of  business processes of
technological development, as well
as underutilization of HDI are not
justified;

the enterprise for 2) Kpire <1
technological development;
2) Kirg <1
Reproduction PIR

Figure 1. Different organizational levels of Intelligent business process infrastructure development and
their impact on the reproduction of PIR and the results of enterprise technologizaition (compiled by the

authors).

Table 4. Types of personnel policy of industrial enterprises depending on the organization
level of intellectual infrastructure of business processes of technological development

Organization level

The criterion of the
organization level

Main elements of the PIRL

Type of personnel
policy

1

2

3

4

Passive

Representation of at least one
PIRL element in the company’s
personnel policy

1. The development of intellectual
resources

Passive focus on
technological
development

Medium-active

Representation of at least two
PIRL elements in the

1. The formation of intellectual
resources.

Medium-active
technological

resources
3. Application of intellectual
resources

company’s personnel policy 2. The development of intellectual tendency
resources
Active Representation of at least three | 1. The formation of intellectual Active
PIRL elements in the resources. technological
company’s personnel policy 2. The development of intellectual tendency

Focused-active

Representation of the full set of
PIRL elements in the
company’s personnel policy

Balanced-rational representation of
all control elements in PIRL

Focused-active
technological
tendency

Compiled by the authors.
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Therefore, in accordance with the formation organizational levels of the intellectual
infrastructure of business processes of enterprise technological development, it seems logical
to distinguish certain types of personnel policies of industrial enterprises. Their identification
in terms of technological development priorities is shown in Table 4.

In the modern stage of industrial enterprise technologization, the achievement of a focused-
active level of formation of the intellectual infrastructure of technological development and the
corresponding type of personnel policy becomes an alternative necessity in terms of solving
problems related to the “Industry 4.0” technological compliance.

Conclusion

As a result of the research, based on the infrastructure and reproduction approach, the
intellectual infrastructure conceptual essence for the business processes of industrial enterprises
technological development is determined. It is revealed through the subject, object of forming
the intellectual infrastructure, as well as the objectives, functions, and methods of formation.

In total, the research results are aimed at solving the problem of staffing business processes
of industrial enterprises technological development in accordance with the logic and trends of
modern technological dynamics.

Further development of the intellectual infrastructure conceptual elements for the business
processes of technological development will allow its conceptual modeling. It will determine
the essential relationships of the modeled infrastructure elements and management parameters
that characterize the effectiveness of management influence.
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Abstract

This article presents the results of research in the field of personnel management, taking
into account the challenges of national technological transformation of business processes
and digitalization. The research is based on the information and analytical base of the
Russian economy, a number of countries in Europe, and Central Asia (Kazakhstan). The
article identifies modern trends in the intellectualization of society, the growth of
innovation activity, and the effectiveness of research activities, taking into account the
introduction of digital technologies and the education of digital culture in the field of
information and communication technologies. It is shown that along with the relevance of
transforming the company’s development strategy and optimizing business processes,
digital management methods are among the priorities of the updated HR-management
system at the level of companies and regional platforms. The authors identified critical
areas of production organization in the direction of human resources capitalization,
including motivated stimulation of personnel to reveal the potential of “green” technologies
in the sectors of raw materials economy, development of business processes according to
the “closed cycle economy” scheme, business modeling of innovative self-development of
regional ecosystems, globalization in the field of IT outsourcing, and implementation of
the “Smart Nations” concept. It is concluded that it is possible to accelerate the
development pace of the world economy and overcome the current crisis in the most open
information and digital space, an important element of which is digitalization based on the
knowledge economy.
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1. Introduction

In the context of changing global economic and epidemiological situation, as well as growing
demands for digitalization of production, modern enterprises are transforming the main
approaches to organizing business processes. Human resources have become a factor of
production, which is considered an investment object that can multiply the income of
companies, even those that are currently experiencing a lack of funding and problems with the
sale of products and services.

How important is the openness of the borders of the production economy and the
knowledge economy at a critical moment? Perhaps it is joint efforts at the level of related
industries that form a single value chain that goes beyond specific industries and states that will
help to stabilize production/sales and identify innovative activities that use the achievements
of the digital economy. Relevant research in these areas is carried out and devoted to the search
for ways of digital and technological modernization of the Russian economy (Veselovsky et
al., 2019; Bekniyazova et al., 2020; Vishnyakova et al., 2020; Smirnov et al., 2019; Popkova
et al., 2020). Digital techniques for managing innovative industrial complexes are actively
considered in relation to Chinese and European enterprises in the studues of researchers as CK.
Gao, HM. Na, KH. Song, F. Tian, N. Strawa, T. Du (Gao et al., 2020), P. Ghisellini, S. Ulgiati
(Ghisellini and Ulgiati 2020), A. Papageorgiou, A. Fernandez-Fernandez, S. Siddiqui, G.
Carrozzo (Papageorgiou et al., 2020) and other scientists (Barykin, Bochkarev, Dobronravin,
et al., 2021; Barykin, Kalinina, Kapustina, Dubolazov, et al., 2021; Barykin, Smirnova,
Sharapaev, and Mottaeva 2021; Barykin, Bochkarev, Sergeev, et al., 2021). However, the issue
of human resource management in the context of widespread digitalization remains not entirely
studied. In this regard, this study aims to identify potential points of influence on the personnel
management system and identify critical areas of production organization in the direction of
human resources capitalization by creating a special platforms where business entities of related
industries, research centers, educational institutions, and government structures interact by
helping to accelerate the overall technological breakthrough. This cooperation is aimed at
implementing joint projects to optimize business processes, increase the level of digital literacy
and transition of industrial facilities to a new stage of digital transformation.

2. Materials and Methods

The research is based on the use of open statistical sources and official websites. Research
materials include comparative statistics for the countries of Europe, Russia, Kazakhstan,
Turkey, USA, and China. The scientific database include open sources of the international
innovative production and educational system. To study trends in the development of labor
resources, the authors used methods of economic and statistical analysis (dynamic series,
structural analysis), a graphical method of illustrating data, and the results of sample
observation. The research materials also include the results of a survey of employees of HR-
services of Kazakhstanian companies located in a large industrial region bordering Russia.
Using the research data makes it possible to organize joint activities of enterprises and
organizations of different industries and countries, in particular Russia and Central Asian
countries, to develop universal approaches to personnel management. Implementation of joint
use of these methods allows to optimize business processes at enterprises by a qualitative
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transformation of labor resources and determine the most important directions of
transformation of the “Human Resource Management” system (HR-management or HRM),
taking into account external and internal challenges.

3. Results

The openness of the global economy provides an opportunity for information exchange of
achievements in the field of HRM. In support of this, we can cite ways of technological
influence on the enterprise management system through a combination of macroeconomic and
microeconomic factors (see Figure 1).

However, when it comes to the digital economy, there are added technological factors to
the objective conditions for ensuring production efficiency, including the level of technologies
development for deep processing of raw materials, human capital, information and
communication technologies (ICT), and technological integration. These factors allow
participants in economic relations to interact, despite differing starting positions before the
global intellectualization of production.

Observations show that the indicator of compliance with the digital transformation regime
is its production technologies which contribute to the development of strategic industries of a
particular state in the face of external challenges and threats. For example, the Russian economy
is gradually overcoming its dependence on the supply of foreign technologies and specialized
equipment and is also actively conducting research and development in the field of digital
technologies (see Figure 2).

Technological foundation for digital transformation of busmess processes

Technological parameters of human resources transformation at the
macroeconomic level

@ Level of development of macroeconomic technologies

@ Degree of integration of interconnected production and economic
systems on the world stage

@ Stmulating the migration of highly intelligent labor resources

@ Effectiveness of financial and economic support programs for
breakthrough technologies

e —

—

Technological parameters of human resources transformation at the
microeconomuc level

@ Quality and degree of digital adaptation of the workforce
@ The level of technification of production
@ Integration of technology with elements of "smart” production

Figure 1. Technological parameters for building a related business processes (compiled by the authors
using (Popkova et al., 2020; Vishnyakova et al., 2020; Bekniyazova et al., 2020; Veselovsky et al.,
2019)).
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Figure 2. The number of developed advanced production technologies in the field of research and

digital technologies in Russia for 2017-2018, units (authors on (“Federal State Statistics Service of the

Russian Federation,” n.d.)).
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Figure 3. Dynamics of the movement of patents issued by the European patent office for the period
2009-2018 for the country of residence of the first applicant (authors on (“European Patent Office,”

n.d.)).
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Enterprises that conducted training in 2019 to develop / improve
the skills of their employees in the field of ICT, as a % of the
total number of enterprises
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Figure 4. The number of enterprises in a number of countries in Europe and Turkey (excluding the
financial sector with 10 emplyees or more) that conducted employee training in 2019 for the purpose of
developing/improving skills in the field of ICT (authors on (“Database - Eurostat,” n.d.)).
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Figure 5. Individuals employed in science/technology sphere in a number of European countries and
Turkey aged 15 to 74 years, % of the total population (authors on (“Database - Eurostat,” n.d.)).
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International statistics confirm the fact that despite sufficient conditions for the protection
of their technologies and developments, various forms of incentives for the population in the
field of patenting, licensing of special types of activities that constitute a set of areas of legal
regulation of economic activities, and protection of intellectual property are an important
guarantee of promotion in the market of technological services. One of the criteria in this aspect
is the number of applications submitted and approved on the territory of other states.

Conducting a quantitative assessment of patenting by the European Patent Office, it can be
concluded that the BRICs countries have open prospects for promoting technologies on a global
scale. But when forming a strategy for scientific and technological growth, we must not lose
sight of the highest level of competition from several European countries, as well as the United
States and Japan (see Figure 3).

Results of a survey of HR-service employees of 93 companies in
industry, banking, trade, civil service, health and education of the
Pavlodar region, Kazakhstan

|
Recruitment | 72%

B 21%

0
Assessment of employees' professional . 7 | 330
JJ 70

Qualitics B 60%
14%
Optimization of business processes 7%

B 79%
Development of the organization's 70},14%
S

development strategy . 79%
o

Conflict management | 26%

60%

Digitalization Is included in the priovities
14%
Digital management methods 7%

B 79%

14%
HR-controlling 7%
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B 4
Economic security | 20%

. 66%
Motivation for staft professional . 7% | 33%
development i — 4 60%
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Figure 6. Identification of popular areas in the field of “HRM” in Kazakhstan market, 2019 (% of all
respondents).
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An important emerging trend of technological transformation of the HRM system is
manifested in the digitalization of the economy. It is accompanied not only by the
modernization of production capacities, more precise regulation of production and
technological processes, but also by the qualitative transformation of human resources, which
are the most vulnerable link among the resources of enterprises and the need to change working
conditions (especially in the “remote access” system during the introduction of quarantine
restrictions), the development of new competencies in the field of digital data processing, and
in-depth analytics. In this case, companies in every possible way solve the problems of human
capital development in the conditions of high technology-related business processes. In this
regard, cycles of programs and training modules are organized with the involvement of regional
universities and partner companies. This pattern is typical of the vast majority of developed
countries (see Figure 4).

Speaking about the quality of human capital, it is worth noting that it has unique properties
of increasing knowledge, and this occurs at different periods of the life cycle of people engaged
in professional, scientific, and technical activities. Russian statistics on resource potential range
from 15 years to 72 years and shows that, in 2018, 5.6% of the total population was employed
in the scientific and technological sphere, which is almost three to four times lower than the
average European equivalent (see Figure 5).

While searching for a way out for the current global crisis and focusing on the open borders
of the digital economy, scientists emphasize the special status of the functioning of joint
research and technological educational platforms, which include representatives of large and
small businesses, educational institutions, and educational centers. This collaboration makes it
possible to conduct case studies in the field of HRM in order to study and improve the operating
conditions of industrial companies and other participants in regional ecosystems that have
chosen digitalization and development of the market for high-tech products as their strategic
goals (see Figure 6).

4. Discussion

The facts of growing digitalization of society revealed as a result of the research, despite the
significant differences between countries and regions, show that for effective decision-making
at the level of related business processes, the system of professional and research competencies
development of a person throughout his life is an important issue. We concluded that the
concept of “Smart Nations” can be considered as an effective model of technological
transformation of the HRM system, which allows us to identify at an early stage and promote
practice-oriented skills along the entire chain of professional growth, starting from higher
school to targeted labor training programs in the digital economy to management of
“intelligent” production. The progressive practice of special economic clusters emphasizes the
importance of combining professional and personal growth of company employees (Appendix,
Figure 7).

Research on the issues of digital transformation of industrial and economic relations shows
that this process is influenced by the deep motivation of employees of acompany to develop
innovative projects in the field of resource-saving technologies, transition to alternative sources
through active digitalization of production, and the public sector.
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Table 1. Elements of public and private technology partnership (European practice)

Participants

Tools to support technological
development

Purpose, amount of funding

SME representatives, Walloon
Agency for the enterprise and the
Innovation (AEI), Belgium

Providing “technology cheques”
(“chéquestechnologiques”) to SMEs
established in Wallonia to pay for
technological and technical services

The budget allocations for 2014-2020
amounts to € 2.3 million. Additional
financial support is provided to SMEs for
creating websites, developing e-business
and commerce

Households, SME representatives,
government of Denmark

Financial support for the deployment
of broadband connections (if the
Internet download speed is less than
10 Mbit/s or 2 Mbit/s)

The budget is DKK 200 million for the
period 2016-2019

SME representatives, national
Council for industry (Conseil
National de I’industrie, CNI),
participants of the
“InvestissementsAvenir” project
of Bpifrance, France

Tax incentives for investments in
software and digital technologies (up
to 40% of the market value).
Lending to SMEs engaged in the
automation and robotization of the
production and mining process

Coverage of material and non-material
costs for the purchase of equipment,
feasibility studies, personnel training, and
purchase of services related to the project.
The loan amount varies from € 100,000 to
€ 5 million

SME representatives, the
Portuguese Agency for
Competitiveness and Innovation
(IAPMEI), Portugal

Financial support for projects in
“Business innovation and
entrepreneurship”

Stimulating qualified entrepreneurship with
growth potential in new areas

SME representatives, the German
Government

Support for “Trusted Cloud
Platform” Projects, “competence
Centers” Project, “Go-Digital”
Program in the field of IT-security,
online marketing and digital business
processes

The target group is SMEs with fewer than
100 employees. The total budget is € 1.5
million. Financial support of competence
centers in the amount of € 2 million for
three years

Compiled by the authors on (OECD 2019), p. 37-40.

Table 2. Critical areas of production organization in the direction of human resources
capitalization in the conditions of modern challenges

Direction

Target orientation

Authors

Encouraging employees and the
public to unlock the potential of
“green” technologies in the
sectors of the raw material
economy

Popularization of “clean” technologies, promotion
of energy-saving technologies to achieve the goals
of sustainable development of the metallurgical

industry in China.

Digitaltechniquesforthemanagementofinnovativein

dustrialcomplexes

C. K. Gao, H. M. Na, K. H.
Song, F. Tian, N. Strawa, T.
Du (Gao et al., 2020)

Organization of business
processes according to the
“closed-cycle economy” scheme

The “recycling” economy allows for the

technological growth of most organizations
involved in the supply chain, from the collection of

waste after consumption to the recovery,
processing, and production of secondary
materials (progressive experience of 292
organizations in Italy, aimed at reducing
repair, reuse, recovery, recycling)

P. Ghisellini, S. Ulgiati
(Ghisellini and Ulgiati 2020)

raw

COosts,

Direction

Target orientation

Authors

Technological development
through the expansion of ICT
usage zones

Computerization and modeling of the broadband
Internet network as an innovative service in the

development of public ICT

A. Papageorgiou, A.
Fernandez-Fernandez, S.
Siddiqui, G. Carrozzo
(Papageorgiou et al., 2020)
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Direction

Target orientation

Authors

Impact of violations in the field of
cyber security services

Classification of industrial assets within the
framework of “Industry 4.0” and possible adverse
effects on business performance due to loss of
confidentiality, integrity and availability of data
related to network production machines

A. Corallo, M. Lazoi, M. Lezzi
(Corallo, Lazoi, and Lezzi
2020)

Business models of innovative
self-development of regional
systems

The concept of business modeling in enterprises,
the formulation of a strategy for adapting regional
systems to the conditions of economic and
technological challenges

N. A. Zavalko, V. O. Kozhina,
E. V. Yudina, O. N. Beketova,
A. V. Lavrenova (Zavalko et
al., 2020)

Synthetic model of integration of
knowledge in the process of
training and potential research

Unlocking the potential of business knowledge
management in the field of sociology of knowledge
to theorize the integration of public knowledge by
the state, development of international business

V. Pyrozhenko, (Pyrozhenko
2020); NF. Crespo, D. Aurelio
(Crespo and Aurélio 2020)

Globalization in the field of IT-
outsourcing

Strategies for “extratextual” and “intertextual”
placement of exchange devices in the context of
organizing virtual business meetings

J. Lockwood, Y. Song
(Lockwood and Song 2020)

Evolution of the Kevin Ashton
chain concept: origin, 1999-public
discussion of the “Internet of
things” (“1oT”) in The United
Nations report, dynamic growth,
2005-present

The scope of “IoT” expansion among major
manufacturers, taking into account the vision of
developers and marketers with respect for
consumer privacy

J. Chin, V. Callaghan, S. Ben
Allouch (Chin, Callaghan, and
Ben Allouch 2019)

Mechanisms for reducing the
negative impact of sanctions
restrictions on economic
development

Research of the nature of economic sanctions,
identification of positive and negative effects in the
development of trade relations and scientific and
technological partnership of the target countries
and subjects of sanctions

S. Afontsev (Afontsev 2019)

Innovation policy within regional
innovation systems to implement
“Smart Nations”

Smart specialization in the development of the
regional economy as a political tool for developing
and implementing a strategy for intellectualizing
production and society in conditions of the
increased complexity of technologies and know-
how

B. T. Asheim (Asheim 2019);

S. Novikov, O. Kazakov, N.
Kulagina, M. lvanov (Novikov
et al., 2019)

Technological integration of
industrial complexes with the
formation of an ecosystem at the
regional level

Cluster transformation of sustainable ties
considering the new challenges of the digital
economy

S. V. Kuznetsov, A. E Miller,
L. M. Davidenko (Kuznetsov,
Miller, and Davidenko 2019);
D. Rodionov, I. Rudskaia
(Rodionov and Rudskaia 2018)

Formation of financial structures
of the organization and new
competencies in the field of
digital technologies

Development of a system of intelligently oriented
consultation for the financial function of enterprises

O. A. Valebnikova, N. V.
Valebnikova, O. V. Kalinina
(Valebnikova, Valebnikova,
and Kalinina 2019)

Compiled by the authors.

Table 1 categorized the characteristic of the combination of state support methods for small
and medium-sized enterprises (SME) in European countries which is systemic in nature and
has similar features to the economic policy of the EEU countries (Table 1).

As for recommendations for solving problems in the field of technological transformation,
it is important to use the most valuable things that people have already accumulated in the
process of establishing an industrial format of public relations (Table 2).

From our point of view, it is important to take into account the level of development of
industrial relations and the state of digital equipment of production in different countries and
industries. In particular, we share the point of view of C. K. Gao, H. M. Na, K. H. Song, F.
Tian, N. Strawa, T. Du (Gao et al., 2020), P. Ghisellini, S. Ulgiati of the need to organize
business processes according to the principles of “clean” technologies and waste-free
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production, when digitalization helps to achieve a high effect in managing complex
interconnected processes.

The management practice of the last decade shows how the efficiency of companies’
outcome depends on technological equipment and digitalization. A team of researchers
consisting of A. Papageorgiou, A. Fernandez-Fernandez, S. Siddiqui, G. Carrozzo draws an
analogy between the quality and availability of digital technologies and the level of human
development (Papageorgiou et al., 2020). Of course, different countries have different levels of
development and implementation of digital tools and technologies, which is reflected at the
level of organization of business processes of enterprises, but access to common databases
gives users a chance to bring their companies to the level of world technological leaders
(Corallo, Lazoi, and Lezzi 2020).

The study shows that the possibility of a technological breakthrough and incentives for
company employees is becoming the main goal of interaction at the level of regional
associations and industry clusters. Many Russian and Kazakh scientists consider the
digitalization of intelligent production management to be an important tool through the
formation of stable cluster connections within industrial and educational ecosystems of a new
format (Zavalko et al., 2020; Pyrozhenko 2020; Rodionov and Rudskaia 2018; Kuznetsov,
Miller, and Davidenko 2019). This shows the continuity and commonality of human resource
management policies in different countries.

Conclusion

Having conducted a case study in the field of technological transformation concerning human
resources in the era of digitalization, we can conclude that the current state of society and the
world economic system, taking into account the accumulated experience and newly emerged
circumstances, require a review of approaches to personnel management. While the growing
desire of companies to train digital skills and competencies of employed personnel, the
introduction of individual professional growth programs can be identified as development
priorities. Despite possible critical changes in the external environment, companies are focused
on mobility and restructuring of production activities, for which, along with technical and
technological re-equipment, they are actively improving the personnel management system.
This proves the assumption that the accelerated pace of the world economy development and
overcoming the crisis become possible in conditions of parity between companies and other
participants in production and economic relations in the most open information and digital
space, including the digital economy based on the knowledge economy.

Of course, the parameters of ensuring economic security and digital transformation can be
supplemented with a description of the technological process, elements of production
organization, conditions for technologization and compliance with the order of technological
integration, platform interaction of economic activity participants, while they will remain
available for management and adjustment in any business environment. The inclusion of
technological parameters as indicators of the state of business processes will allow us to
develop and implement mechanisms for the digital support of the management system of
individual economic structures and complexes promptly.
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Appendix

SBS Skill BuilderS — Agency for Innovation and Entrepreneurship,
Department of Business and Environmental Support

A
s =
EUROSTARS - European innovation program created by EUREKA in
collaboration with the European Commission. Focus on developing small

and medium — sized enterprises engaged in bottom-up research
\ ,
4

Career guidance-intensive coaching with exercises and tests adapted to career
growth

Start your own business — program of financial and legal support for small

and medium-sized businesses m order to overcome barriers and risks of
4

5
Digital Skills — an in-depth program for rapid digital immersion using the
latest generation of online tools

A
e A
Situational leadership — management of professional growth of employees,
accompanied by high leadership qualities and creative ideas

A
f’ - - - -
Environmental award - financial assistance to companies that foster
environmental culture in the Flemish region (the amount of financing from

15% to 55% of the investment)

vy

Strategic Transformation Support, STS) — support for major investment and
educational projects aimed at transforming the management system of
companies and the Flemish economy (the financing rate for investment is
8%, for tramning is 20%)

/
s A
Subsidizing operations for the creation. expansion. and modemization of
business centers, offices, and research infrastructure (rate from 7.5% to 25%)
A "y

Figure 7. Strategic human resource development programs of SBS Skill BuilderS, Belgium (“Vérder
Met Ieders Talent,” n.d.).
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Abstract

The purpose of this article is to consider the problems of creating long-term budget plans
at the subnational level in Russia (budget projection), which are determined by the
complexity of forecasting mandatory budget expenditures for the social sphere which are
most often financed from incoming inter-budget transfers. In conditions of financial
dependence, this long-term bodget plans leads to a reduction in budget planning horizon.
The authors propose to apply the method of simulation modeling using the program of
Russian development «Any Logic» for modeling mandatory budget expenditures of the
social sphere. This approach, based on official statistics, allows us to create a projection
model of mandatory budget expenditures for the social sphere, depending on various
factors with an increase in planning horizon at the subnational level. Shifting the time
horizon for 50 years or more will make it possible to review modern social programs and
model the forecast of the necessary inter-budget transfers amount for a longer period in the
context of territories. The inclusion of the obtained data in the budget projection will
strengthen the information interaction of all levels of government in long-term budget
planning and reduce the risk of non-fulfiliment of priority expenditure obligations.
Simulation modeling allows us to increase the time horizons of budget projection digital
transformation of global markets. Long-term budget planning based on simulation models
can adjust current social programs, which will improve the quality of life.
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1. Introduction

In modern economic conditions, the main task for Russia in the field of public finance
management is to ensure a balanced budget not only in the medium term but also in the long
term. The issues of reducing the risks of non-fulfillment of priority expenditure obligations are
especially acute at the moment. In this regard, it is necessary to update issues of interaction
between different levels of government (mass collaboration), which will help to reduce time
and give more opportunities for the creation, exchange and use of budget information to solve
social problems (Pilemalm, Lindgren, and Ramsell 2016).

Many researches of foreign authors consider the development of the digital economy as
project management in the conditions of state digitalization (Lappi, Aaltonen, and Kujala
2019), local government planning (Abdullah 2019), transparency of budget planning at the
municipal level (Adiputra, Utama, and Rossieta 2018), creation of projection models (Kolkman
2020), simulation modeling (Secchi 2015), public administration of project planning (Volden
and Andersen 2018) long-term budgetary projection (Anderson and Sheppard 2009),
development problems of regional economics (Alekhina et al. 2019), development projection
of various social spheres (Sataloff, Johns, and Kost, n.d.), (Ray 2012), fiscal policy (Bui 2018),
budget analysis (Kasperskaya and Xifré 2020), financial productivity (Omondi-Ochieng 2019),
process modeling in the public sector (EI Araby and Ayaad 2020), digitalization of the smart
city economy (Hasbini, Eldabi, and Aldallal 2018), the role of education in urban planning
(Maruna, Milovanovic Rodic, and Colic 2018), participation of municipalities in national
planning (Moghaieb 2019). In the researches of Russian authors, issues of long-term budget
planning and forecasting in modern conditions are considered quite widely, for example, the
project approach in budget planning (Seleznev et al. 2016) and (Kudryashova 2014), analysis
of the development of budgetary federalism and problems of budgetary decentralization
(Ivanova et al. 2019), programming socio-economic processes (V. V. Okrepilov et al. 2015;
Vladimir Okrepilov, Kuzmina, and Kuznetsov 2019) etc. However, there are still some
problems that require further research (Barykin, Bochkarev, Dobronravin, et al. 2021; Barykin,
Kalinina, Kapustina, Dubolazov, et al. 2021; Barykin, Smirnova, Sharapaev, and Mottaeva
2021; Barykin, Bochkarev, Sergeev, et al. 2021).

Strategic (long-term) planning is regulated by the Federal Law “On Strategic Planning in
the Russian Federation” (No. 172-FZ) (Galazova, Karepina, and Romanova 2019; Dickenson,
Rogerson, and Azarov 2000). The development and implementation of strategic planning
documents are assigned exclusively to the powers of the constituent entities of the Russian
Federation and local government of the Federation subjects. The principles of strategic planning
consist the principle of balance of the strategic planning system, the principle of resourcing, the
principle of purpose-oriented programs, and etc. The main document of long-term budget
planning is the budget projection, which is compiled for all levels of the budget. The budget
projection of the constituent entity of the Russian Federation for a long-term period is
developed every six years for twelve years or more. The budget projection of the municipality
for a long-term period is developed every three years for six years or more.
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1.1. Long-Term Budget Planning in Conditions of High Financial Dependence

1.1.1. Federal Budget — Regional Budget

It seems obvious that long-term budget planning of lower-level budgets in conditions of high
financial dependence cannot be carried out by the lower-level budget in the absence of
information on the volume and timing of inter-budget transfers in the forecast period. Analysis
of gratuitous receipts from other budgets, i.e., inter-budget transfers in the total revenues of the
consolidated budgets of the constituent entities of the Russian Federation in the context of
Federal districts, showed that more than half of the districts share of inter-budget transfers as
of 01.01.2020 exceeds 20% and reaches 60% (Figure 1).

Figure 1. Share of gratuitous receipts from other budgets of the Russian Federation in total revenues of
the constituent entities of the Russian Federation in the context of Federal districts as of 01.01.2020.

At the same time, it can be seen that the share of subsidies in inter-budget transfers from
the Federal budget to the regions by 2020 is slightly reduced relative to 2018, while revenues
in the form of subsidies and subventions, i.e., targeted inter-budget transfers, tend to increase
(Table 1).

Table 1. Inter-budget transfers from the Federal budget to regional budgets in 2018-2021

Criteria 2018 <*> 2019 2020 2021
Inter-budget transfers 1719.6 2095.3 2153.9 2013.9
%% GDP 1.7 2.0 1.9 1.7
Grant-in-aid 832.0 887.7 875.1 893.4
as % of inter-budget transfers (total) 48.4 42.4 40.6 444
Subsidies 397.0 569.2 626.5 481.8
as % of inter-budget transfers (total) 23.1 27.2 29.1 23.9
Subventions 309.3 376.6 388.7 394.1
as % of inter-budget transfers (total) 18.0 18.0 18.0 19.6
Other inter-budget transfers 1814 261.8 263.6 2445
as % of inter-budget transfers (total) 10.5 125 12.2 121

It is obvious that regions with a high share of inter-budget transfers in revenues (Figure 1)
are not able to form a budget projection on their own without the necessary information about
the volume of inter-budget transfers in the long-term budget plan. However, the Budget
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projection of the Russian Federation, which is currently compiled until 2036, does not contain
the values of expenditures of inter-budget transfers, including their details by type or territory.
Constituent entities can “see” the volume of inter-budget transfers only for three years — the
budget planning horizon.

1.1.2. Problems In Long-Term Budget Planning: Constituent Entity — Municipality

It should be noted that that, the methodological recommendations of the Ministry of Finance of
the Russian Federation in the budget forecasts of the constituent entities of the country and
municipalities suggest reflecting inter-budget transfers, while separately taking into account the
main types of inter-budget transfers, based on their predictability, stability and “mandatory” in
terms of performing the function of a source of budget revenue for the relevant constituent
entity of the Russian Federation or municipality.

In most regions, subventions are reflected as elements of the long-term budget projection.
In this case, it is recommended to reflect the identical amount of these funds in the revenue and
expenditure parts of the budget with the corresponding adjustment for deflator indices of the
forecast period. Subsidies are inter-budget transfers, targeted financial assistance to achieve a
specific goal (quality, volume or other parameters for the implementation of specific powers of
authorities of the constituent entities of the Russian Federation or local government bodies).
Subsidies are funds provided for the implementation of certain projects that are limited in time.
The most reliable estimate of the volume of such financial resources will be the gradual
reduction (up to zero) of this type of revenue to the budgets of constituent entities of the Russian
Federation and local budgets at a different pace. The methodology of the Ministry of Finance
of the Russian Federation recommends that these funds should not be included in the budget
projection but with the exception of those directly indicated in the relevant strategic planning
documents. However, due to the fact that the share of targeted inter-budget transfers (table 1)
is not decreasing, we believe that these recommendations require further development.

The calculation of grants is proposed to coordinate with long-term strategic planning
documents. At the same time, it is assumed that the amount of this type of financial assistance
will be inversely proportional to the rate of socio-economic development of the corresponding
administrative-territorial entity (their excess over the average for constituent entities of the
Russian Federation or for municipalities of this type of indicators).

The Methodology of the Ministry of Finance of the Russian Federation also recommends
taking into account other important parameters of inter-budget regulation, such as the norms
for the distribution of taxes and fees between the budgets of the budget system of the Russian
Federation, the value of which, and etc.. It is also necessary to evaluate and include in the
budget projection ongoing and planned reforms in the field of inter-budgetary regulation,
prospects for changes in the volume and quality of debt to other budgets of the budget system
of the Russian Federation.

Taking into account that the share of inter-budget transfers in the total volume of local
budget revenues is more than 60%, and subventions and subsidies are the main ones, about
80%, it is reasonable to include it in the budget projections of subjects data on planned
expenditures and inter-budget transfers with details of types.

Analysis of regional budget projections showed that most of them contain a forecast for
inter-budget transfers, but without detail. For example, in the budget projection of the
Leningrad Region, it is planned to share inter-budget transfers in the structure of the total
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expenditures of the regional budget, but without revealing the types of inter-budget transfers
(Table 2), which is not informative for lower budgets.

Table 2. Structure and dynamics of the expenditure part of the regional budget
of the Leningrad region for the period 2017-2018 (thousand rubles)

Criteria 2017 Share of 2018 Share of Dynamics for
total total the period
expenses expenses 2017-2018 (%)

Expenses 99256776.0 100.0 171817891.6 100.0 173.1

1. Inter-budget transfers 37599884.4 | 379 64929056.9 37.8 172.7

2. Expenses excluding 61656891.6 | 62.1 106888834.7 | 62.2 173.4

inter-budget transfers

In our opinion, this problem can be solved using modern methods of medium-and long-
term planning (forecasting) and developing technologies for coordinating long-term budget
plans.

1.1.3. Analysis of Foreign Experience

Considering the foreign experience of developing a methodology for a long-term budget
forecasting, we can conclude that it is at an early stage, since it began to spread rapidly only in
2000-2010. Currently, there is still no unified analytical approach, and the most acceptable
budget rules for sustainable development have not been developed. Each state chooses its own
way of developing long-term budget projections, which is determined by the goals of the
analysis, available statistics, and the specifics of socio-economic development, including the
specifics of the public sector organization. However, in methodological approaches to the long-
term budget forecasting, which are implemented in different countries, it is possible to identify
common critical issues.

Long-term budget projections abroad, as well as in Russia, are based on assumptions about
the specifics of socio-economic development (scenario conditions), characterized by promising
values of macroeconomic indicators. Therefore, their development is preceded by a detailed
analysis of the economic and financial situation of the country in order to identify long-term
trends in the dynamics of macroeconomic indicators. On this basis, conclusions are made about
the specifics of socio-economic development in the future. During the development of a long-
term budget projection, the growth rate of real gross domestic product in previous years is
analyzed and the factors that caused this growth are determined. Assumptions about long-term
fiscal policy are established because current legislation defines policies only for certain types
of expenditures, mainly social ones. The amount of such mandatory expenditures for the long
term is calculated in accordance with existing legislation and then adjusted accordingly to
macroeconomic assumptions. For the remaining (so-called discretionary) expenditures and the
law sets annual allocations which does not provide any guidance on long-term policy.
According to the most acceptable assumptions, discretionary spending in the long term is
defined either as a constant amount in monetary units, or as a share of output.

To get initial data for comparing budget policy options, basic modeling is performed based
on the assumption that the current budget policy will remain unchanged in the future. Given
budget rules and assumptions about exogenous variables, basic modeling is performed in two
stages: for the first ten-year period and further. For the first ten-year period, equations are
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adjusted so that the simulated variables correspond to their values in the 10-year baseline
designs derived from medium-term models. This adjustment is necessary because medium-
term projections embody detailed information about the budget and economic development in
the medium term, while the long-term model only defines the overall relationship in the long
term. In the second stage of the simulation, years after the first ten-year period, no adjustment
is made to the economic equations. Therefore, the basic modeling corresponds to the basic
designs of the medium-term period and then extends them according to the equations of the
model. The base budget modeling serves as a reference point for other options that use the same
budget rules but different assumptions about exogenous variables. In this alternative modeling,
each equation is also subject to adjustments that are necessary to ensure that planning for the
first decade meets the medium-term baseline parameters approved by the official authorities.

This budget modeling is considered more formalized and allows us to form a fairly long
forecast horizon. This approach of long-term budget planning has become widespread at the
present stage in many countries. Especially noteworthy is the tendency to extend the time
horizon of budget modeling, the wide spread of long-term projections for 50-75 years, and even
for an infinite time horizon. While at the beginning of 2000 long-term financial projections
were published only in a limited number of countries (New Zealand, Norway, the United
Kingdom and the United States), in 2009 they were published by 27 member countries of the
Organization for Economic Cooperation and Development (OECD).

The time horizon for such projections varies between countries, from 25 years in Korea to
75 years in the United States, and approximately 100 years in the Netherlands. The most
common period is 41-50 years. In addition, some countries extend their calculations to a
hypothetically infinite time horizon. At the same time, half of all OECD member countries
annually analyze the long-term state of public finances, five countries on a regular periodic
basis (every three to five years), and four countries on a special schedule. International
organizations (the European Commission, the International monetary Fund, the International
chamber of public sector accounting standards, and the OECD) also pay attention to long-term
budget forecasting. In long-term projections, it is important to determine the length of the
period that they should cover. The time horizon for projects depends in part on the nature of
the problems being analyzed. According to some views, if the purpose of the projection is to
show a financial imbalance in the public sector, then even the time perspective of 75 years is
too short.

The main reasons for analyzing such a long-term perspective are that long-term projections
in the development of a budget strategy make it possible to prepare for the problems that are
bound to come. Moving beyond 50 years can provide information that will help review modern
social programs. The simulation does not predict what will happen, but only what would happen
under a given set of budget rules and assumptions about exogenous variables. Thus, modeling
provides a way to evaluate current fiscal policy and compare it with other options. Planning of
inter-budget transfers depends on their forms and grounds for granting, and their significance
depends on the level of centralization of the country’s budget system and the need to provide
inter-budget transfers from the central government’s budget to subnational budgets, primarily
to equalize budget security.

In modern research, budgetary decentralization is considered as a factor that stimulates
economic growth in addition to traditional directions. Although there are no unambiguously
confirmed results of the existence of a direct relationship, some authors indicate its existence.
The thesis of a constant increase in the decentralization of budgetary systems is confirmed in
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practice only for individual states. The dynamics of the share of subnational government
revenues in the general government revenues for the period 2009-2018 is shown in Figure 2.
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Figure 2. Subnational government revenues of the OECD countries and the Russian Federation for
2009-2018, as a percentage of general government revenues. Source: data of the OECD, Treasury of
Russia, authors ¢ calculations.

As can be seen in Figure 3, the decentralization of sub-national budget revenues decreased
from 46.5% in 2009 to 41.3% in 2018 across all OECD countries although these countries are
very different from each other. Among them there are both unitary and federal states. Due to
the fact that Russia is a federal state, the dynamics of the indicator for similar OECD countries
in general were analyzed separately, as well as for the United States and Germany in particular.
It is obvious that budget systems in federal states are on average more decentralized due to the
presence of another level of governance - regional. The share of subnational government
revenues in the general government revenues for the OECD federal states for the period under
review predictably exceeds the average, but it fell even more — by 5.5% (from 56.9% to 51.4%).
At the same time, different countries show different trends. If in the United States the level of
decentralization of the budget system decreased very seriously for the period of 2009-2018 by
8.6 p.p., in Germany it increased by 2.4 p.p.

The level of decentralization of the budget system in Russia in 2018 was 33.2%, which is
significantly lower than not only the level of this indicator for federal states, but also for the
OECD countries as a whole. At the same time, we can observe a negative dynamics of the
indicator, which shows a decrease of 10.5 p.p. for the analyzed period. A comparison of the
decentralization of budget relations across the OECD countries and Russia is shown in
Figure 3.

Despite the relatively small fiscal burden on the Russian economy, the level of its
centralization is higher than in all the OECD federal states. It can also be noted that most of the
OECD countries are unitary. Some of them have a quite centralized budget system.
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Figure 3. Subnational government revenues of the OECD countries and the Russian Federation for
2018, as a percentage of general government revenues. Source: data of the OECD, Treasury of Russia,
authors ° calculations.

In most countries, inter-budget transfers play a significant role in equalizing the budgetary
supportability of subnational budgets practice states use approximately the same forms of inter-
budget transfers, only their proportions differ due to the peculiarities and priorities of national
development. Let’s analyze inter-budget transfers in the OECD countries and Russia
(Figure 4).
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Figure 4. Share of inter-budget transfers in subnational government revenues for the OECD countries
and the Russian Federation in 2018, %. Information: data of the OECD, Treasury of Russia, authors
calculations; data for New Zealand for 2018 is not available.
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As we can see, the high level of centralization of the budget system of the Russian
Federation, especially in comparison with federal states, is also due to the fact that most of the
expenditures are carried out from the federal budget, and not directed through inter-budget
transfers to the subnational level. The share of inter-budget transfers in the subnational
government revenues at the end of 2018 was only 16.8%, which is less than the same indicator
for all the countries under consideration, with the exception of Iceland.

Budget planning horizons differ in foreign countries. In the United States, the long-term
budget projection at the federal level is made for 10 years. A number of indicators are projected
for a period of 25 years, and some parameters are projected for 75 years.

In the UK, budget planning at the state level is carried out for 5 years. For individual
indicators, data is provided for a period up to 30 years. There are no separate long-term inter-
budget transfers planned.

The federal budget in Germany is drawn up for 3 years. A number of indicators are
projected for a longer period, but inter-budget transfers are also not projected in the long term.

Analysis of the OECD countries showed that they carry out budget projection for a long
period of time, but according to consolidated budget indicators. Inter-budget transfers provided
from the central government budget to subnational budgets have a high level of volatility. The
grounds and methods for providing them change over time. Therefore, they are usually planned
for a medium-term period of time.

Thus, the foreign experience of building budget projections up to 10 years with detailed
indicators and forecasting for a period of 20 years or more on exogenous indicators using
simulation can be applied in Russia.

2. Materials and Methods

Let’s consider the possibility of using simulation modeling for long-term planning of municipal
budget expenditures on the example of the Leningrad region.

In the structure of expenditures of the Leningrad region municipality, about half of them
are spent on education, a large share of which is provided by subventions and subsidies from
the regional budget, so further when considering the issues of strategic planning of expenditures
and needs for inter-budget transfers, it will be considered the costs of education.

According to article 15 of Federal law No. 131-FZ, the organization of providing public
and free education in basic General education programs in municipal educational organizations
are referred to the issues of the municipal district. However, the authority to provide financial
support for the implementation of basic General education programs in accordance with Federal
state educational standards is attributed to the authority of the state and comes from inter-budget
transfers from higher budgets, accordingly.

Let’s consider the construction of such a model using the example of the dependence of
education expenditures on the demographic component, since these expenditures account for
more than 50% of all expenditures in the budgets of municipal districts and urban districts of
the Leningrad region.

Building a simulation model for forecasting inter-budget transfers for the implementation
of basic general education programs consists of the following stages:
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e Formation of a statistical base with a forecast of the student population;

e Calculation of expenditure standards per student by levels and sublevels of education
in the forecast period;

e Choosing an adequate simulation model;

e Entering source data and getting results.

Taking into account the identified problems of long-term planning of inter-budget transfers
as an alternative to the existing method of their planning, a method for constructing a forecast
of expenditures based on simulation modeling of the dynamics of factors that determine
changes in expenditures for the corresponding items of municipal budgets is proposed.
According to the authors, the introduction of a demographic component in the simulation model
may allow us to more accurately forecast the need for inter-budget transfers in the long term.

Let’s consider the application of the proposed approach on the example of building a model
of education expenditures based on the demographic component.

Statistical and econometric methods were used in the process of building the model. To
build a simulation model, the authors used data on expenditures per student for the past period
(Table 3).

Table 3. Expenditures of the municipal budget for general education
per 1 student in municipal general education institutions, rubles

Municipaldistrict (city district) 2013 2014 2015
Boksitogorsky 98.17 95.7 102.7
Volosovsky 96.4 111.7 136.9
Volkhovsky 83.6 114,4 102,9
Vsevolozhsky 97.3 80.6 94
Vyborgsky 93.31 88 89.1
Gatchinsky 86.4 85.3 92.87
Kingiseppsky 117.9 84.8 89.5
Kirishsky 75.1 86.6 91.3
Kirovsky 104.5 93.8 96
Lodeynopolsky 93.6 105.9 115
Lomonosovsky 111.03 113 1175
Luzhsky 93.3 98 124.2
Podporozhsky 143.8 129.8 158.5
Priozersky 138.4 141.4 129
Slantsevsky 100.23 100.3 1113
Tikhvinsky 83.1 90.8 93.8
Tosnensky 78.6 84.8 92.3
Sosnovohorsky 89.3 97.7 103.3

Statistical data on the distribution of the population by gender was required to make a
forecast of the number of students and age for each municipal district. The corresponding data
for the region as a whole are shown in table 4. In addition, the authors used data on the natural
movement of the population by the corresponding age groups.
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Table 4. Population by gender and age at the beginning of 2015, Leningrad region

. All population

Age (years) | Year of birth Men and women men women
0 2014 16802 8584 8218
1 2013 16543 8582 7961
2 2012 16866 8610 8256
3 2011 16215 8381 7834
4 2010 16707 8528 8179
0-4 - 83133 42685 40448
5 2009 17739 9076 8663
6 2008 17038 8654 8384
7 2007 16436 8320 8116
8 2006 15606 8038 7568
9 2005 15569 8037 7532
5-9 - 82388 42125 40263
10 2004 16126 8234 7892
11 2003 15925 8069 7856
12 2002 15379 7940 7439
13 2001 14486 7407 7079
14 2000 14277 7374 6903
10-14 - 76193 39024 37169
15 1999 13540 6916 6624
16 1998 13968 7081 6887
17 1997 13818 7132 6686

After forming the research information base, the following requirements for the created
model were determined.

The main task is to develop a simulation model for research and analysis of the dynamics
of education expenditures determined by the demographic component.

To obtain adequate modeling results, it is necessary to:

e take into account the specifics of financing the education system, its structure;
e be based on statistical data on the demographic situation in the region for the analyzed
period, and know the dynamics of the educational system contingent.

The model should allow us to get a forecast of the dynamics of the contingent and financial
costs. The simulation model is intended to be used as a decision support tool in municipal
finance management. After defining the main requirements for the model, we will go on to
describe the main stages of its development.

At the stage that is associated with the financing of the educational services sector at the
municipal level, we can distinguish: pre-school education; general education; additional
educational services.

General education can be obtained in schools and educational institutions equated to them
(lycées, gymnasiums, etc.). According to the law on education in the Russian Federation, there
are two major levels. The first is general education. It includes pre-school and school sublevels.
The second level is divided into primary, basic and complete (secondary) education. Our
research is limited to the preschool and school sublevel. School sublevel is divided into two
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blocks from 1st to 9th grade (primary and basic) and from 10th to 11th grade (complete
secondary education). The corresponding cost standards are entered or read from the
corresponding data file. The developed system does not provide for changing the value of
standards in accordance with a certain rule or a specified algorithm.

Following the consideration of the subject area was the stage of choosing the architecture
of the developed model and the tool for its creation. In order to perform scenario analysis in the
field of budget planning, as a rule, simulation models are developed, on the basis of which a
simulation experiment is conducted, which allows us to better understand the dynamics of the
system’s behavior and improve the quality of made decisions. Currently, discrete event
modeling, system dynamics, and agent modeling are widely used in simulation modeling. The
most universal approach is agent-based modeling, which can be applied at any level of the
model at any scale. An agent model consists of a set of interacting agents and their environment.
The system behavior is described on an individual level. Global behavior is considered as the
result of the combined activity of agents.

To create the model, the authors chose a combined approach that involves a combination
of agent-based and discrete-event-based. This led to the choice of a development tool —
AnyLogic. The analysis of publications has shown that the topic of using software products for
strategic modeling is relevant.

Let’s consider the methodology for building a model for forecasting budget expenditures
on education. The algorithm of actions for building a simulation model is shown in Figure 5.

Action diagram Graphical
FRead interface
Action diagram Action diagram )
FShow B Cost forecast

Figure 5. The simulation algorithm.

For the most complete correspondence to reality, we will decompose the model into
functional blocks, each of which will describe a separate process.

The first block “Population” is a block of the model that describes the dynamics of the
population as a whole and by age, as well as responsible for the step-by-step movement of the
population from one age group to another. The input data for this block is data on the birth rate
and mortality rates by age.

The second block is “Education”. This section of the model describes the dynamics of the
population in kindergartens and schools. This part of the model should take into account the
specifics of school education and the distribution of school graduates for further education or
entering the labor market. This section should describe the gradual transition from one class to
another, take into account statistics on the distribution of graduates after school, and calculate
financial costs.

The main method used in the first block of the model is the age movement method
(component method).
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The essence of the component method is to “track” the age movement of the agent over
time in accordance with the specified (forecast) parameters. If these parameters are fixed at
some initial point in time t0, and then remain unchanged for a period of timel;, then this
uniquely determines the number and structure of the population at the time (ty + 4, ).

The procedure is repeated for each year of the forecast period. This determines the size of
the population of each age and gender, the total population, the total fertility and mortality rates,
as well as the overall and natural growth rates. At the same time, forecast calculations can be
performed both for one-year age intervals and for other time intervals. This procedure is
repeated as many times as the forecast period covers. An agent of each age “moves” to the next,
older age or drops out of the system.

This transition is described according to Eqg. 1:

Pefi =P (1 —f(k)) (1)

The number of births (number of age group 0 years) is defined as the product of the number
of women of fertile age on the corresponding birth rates for age cohorts obtained from the birth
tables. The calculation of the number of newborns can be represented by Eq. 2:

B, = ¥iFark. 2

where B is the annual number of births; rLis the age-specific birth rate; FLis the number of
women in the i-thage group.

To model the gradual transition from class to class, from one level of education to another,
the method of moving ages is used in combination with the analysis of the receipt of services
of the corresponding educational level by the software agent. It should be noted that in this
functional block, it is possible to consider the transition by age and by class. The formula for
moving through classes looks like Eq. 3:

Spii=Sa(1—f(c+6)) ©)

where §iis the number of school children, n is the simulated year, c is the class, f(c+6) is the
coefficient that includes natural decline and migration growth.

Taking into account the features of the modern education system, it should be noted that
this formula is used for calculating the number of students in classes from the second to the
ninth and for the eleventh grade, since the number in these classes depends on the number in
the previous class at the previous stage. Eq. 4 is used to model dynamics in the tenth grade:

Sat1 = (83 —Outy) - (1 —f(15)) 4)

Having received a forecast of the contingent of educational institutions (volume, structure,
etc.), having data on the standard of expenditures per 1 student, using a combined approach that
assumes a combination of agent-based and a discrete event forecasting method in the AnyLogic
program, as a result, we get a forecast of expenditures on education in the context of sublevels.
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By setting the forecast of various factors, we calculate the volume of inter-budget transfers
for the period of specified changes in the context of municipalities. The method described above
is implemented in a decision support system (DSS) software with a visual user interface. The
start window allows you to select a municipal district and start running a simulation experiment.

After selecting a municipality, a demographic pyramid is displayed on the screen to get an
idea about the demographic situation in the relevant education and to get possibility to “look”
for several years ahead (Figure 6).

e

Vyborg municipal district of the Leningrad region

Figure 6. The result of applying the age shifting method for the selected municipal area.
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Figure 7. Forecast of budget expenditures on education in the long term.
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By clicking the “Forecast” button, it goes to the window for forecasting budget
expenditures for education. The window that opens allows you to set the main parameters of
the model and displays the dynamics of the population in kindergartens and schools in the
municipal district, as well as the costs of the municipal budget for education in the context of
preschool, secondary and additional. Building a simulation model allows to forecast the volume
of expenditures more accurately for the long term (Figure 7). The simulation results are saved
in an external Excel file.

3. Results

In the AnyLogic modeling environment, the authors built and tested a simulation model for
forecasting the volume of municipal district budget expenditures on education for the long-term
period on the example of the Leningrad region.

As a result, the quantitative relationship of statistical data on the dynamics and structure of
the student population and the amount of budget funds is mathematically determined. This,
allows us using the expenditure standard to forecast budget expenditures, determine the need
for inter-budget transfers with details by type.

4. Discussion

The authors consider it appropriate to use simulation in the development of budget projections
for the long term. Modeling in the AnyLogic environment allows us to build a model of long-
term budget expenditures in the social sphere (education, health, social policy, etc.), which are
mostly financed by inter-budget transfers. The inclusion of inter-budget transfers in the budget
projection with details by type and territory will allow subnational budgets to generate a budget
projection by its own efforts in conditions of financial dependence. In addition, the use of the
proposed simulation model for long-term budget planning allows us to increase the time
horizon of planning for more than 20 or even 50 years. Such modeling will help to evaluate the
decisions made and create a real basis for the implementation of long-term socio-economic
programs.

Conclusion

A study of long-term projection problems of inter-budget transfers abroad and in Russia made
it possible to draw the following conclusions. In general, long-term projection of budgets for a
period of 50 years and more is actively developing in the world. However, it is at the initial
stage of implementation in Russia. Currently in Russia, in conditions of high financial
dependence of subnational budgets, the horizon of their budget projections does not actually
exceed six - twenty years, while in the federal budget projection there is no information on
inter-budget transfers to the constituent entities of the Russian Federation. —Respectively,
regional budget projections have data on inter-budget transfers, but without details on their
types and recipients and the structural method is mainly used for forecasting. In the absence of
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a long-term projection of mandatory budget expenditures and information on inter-budget
transfers for these purposes, the lower budget is experiencing difficulties with long-term budget
planning. Simulation modeling in AnyLogic environment allows us to expand the horizons for
projection mandatory budget expenditures and build a forecast for inter-budget transfers, i.e.,
provide long-term budget planning. Methodological recommendations that are used in Russia
for strategic budget planning require improvement in terms of increasing the forecasting
horizon. For this, it is necessary to develop simulation modeling of budget projection at all
levels of the budget system of the Russian Federation.

In our opinion, it is important to continue research in the field of determining the optimal
time horizon for long-term projection of inter-budget transfers as well as the use of simulation
modeling in overcoming the risk of reducing state social programs in the long-term budget
projection.
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Abstract

In this chapter, we construct a foundation for utility functions and models of consumer
behavior which are based on a model of attitude choice. The model provides justification
for the use of neoclassical utility functions dependent on the characteristics of goods. The
key idea of our approach is that the consumer's decision in any situation of choice has a
dual nature since it relates both (1) a choice of a bundle of characteristics of goods from a
set of choice which characterizes the particular situation, and (2) a choice of an attitude
(i.e., a vector of weights of characteristics) from a behavior menu. The same behavior menu
may serve in various potential situations of choice. The individual behavior menu is a
subject of external influence as well as emotional fluctuations.

Our approach can serve as a tool for models of identity economics and chosen
preferences. This can be extremely useful for setting values in HR management. We also
discuss potential applications of this approach to other models of decision-making and
behavioral economics.

Keywords: Chosen Preferences, Endogenous Preferences, Endowment Effect

1. Introduction

This paper suggests a new representation of utility functions. We consider utility functions on
the characteristics of goods. Our model is based on the concept of individual behavior menu
which consists of attitudes vectors. Each attitude vector is a bundle of characteristics’ weights
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of goods. This can be extremely useful for setting values in HR management (Barykin,
Bochkarev, Dobronravin, et al., 2021; Barykin, Kalinina, Kapustina, Dubolazov, et al., 2021;
Barykin, Smirnova, Sharapaev, and Mottaeva, 2021; Barykin, Bochkarev, Sergeev, et al.,
2021).

The key idea of our approach is that the consumer's decision in a situation of choice has a
dual nature since it relates both (1) a choice of a bundle of characteristics of good which
characterizes this particular situation of choice, and (2) a choice of an attitude vector from the
behavior menu.

The idea that agents have some degree of freedom in choosing their preferences is
presented in the economic literature (Akerlof and Kranton, 2000; Bernheim et al., 2021). As
well as the idea of choosing beliefs (Augias and Barreto 2020; Brunnermeier and Parker, 2004).

The same behavior menu may serve in various potential situations of choice, though the
menu is a subject of external influence as well as of emotional fluctuations. Each individual's
behavior menu is formed under influence of the individual's environment, in particular, their
community, family, leaders and experts, media, government, etc. This makes formation
modeling of the individual menu under the external influence and studying the formation of
interdependent menus of members of a network important. In particular, cross-country
differences in institutions can be explained in the frame of this approach by different behavior
menus prevailing in different countries. In particular, it is most revealing in the work Lily K.
Hawkins, Claire Farrow, Jason M. Thomas «Do the perceived norms of social media users'
eating habits and preferences predict our own food consumption and BMI?» (Hawkins, Farrow,
and Thomas, 2020).

The model seems to be a good complement to current literature in which the authors
concentrate mostly on how the situation of choice affects the choice (Bordalo, Gennaioli, and
Shleifer, 2013; Koszegi and Szeidl, 2013).

Our model suggests that one should concentrate not on the results of the choice in a
particular situation of choice but on the possible changes in the behavior menu. For example,
the changes may happen because of the actions of the seller in marketing cases. The proposed
approach can also be used as a foundation for several behavioral economic theories. Habit
formation is an example of such a theory (Fuhrer, 2000).

2. Materials and Methods

2.1. Literature Review

The issue of behavioral economics, considered at the intersection of sociology and
mathematics, is combined precisely in works on management since this discipline collects the
most basic and significant of the basic ones and tries to consider them in a more applied sense.
In more practical terms, this issue is considered in the works of (Bril, Kalinina, and Ilin, 2017),
(Valebnikova, Kalinina, and Vilken, 2018) and Kalinina, O. V., Zaychenko, I. M., Gutman, S.
S. (Kalinina, Zaychenko, and Gutman, 2017).

The range of works closest to the one under consideration is articles on considering the
choice of citizens in given conditions, these include works by (Plotnikova, 2018) and (Mikheev
etal., 2019).
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At the same time, consideration of this issue is often a whole layer of economic theory,
which includes the works of (Zaychenko, Ilin, and Dubgorn, 2018) and (Kozlov et al., 2017).
Of particular interest within the framework of the topic under consideration are works on game
theory, as applied to the economic component. In particular, these are the works of
(Chernogorskiy, Kozlov, and Teslya, 2020), (Shirokova and Naidenysheva, 2017), and
(Mednikov et al., 2017).

2.2. Mathematical Background: Representation of Increasing Positively
Homo Generous Functions

As a basis of utility functions, we consider functions defined on characteristics of goods
introduced by (Lancaster, 1966). We will assume that such functions possess constant returns
to scale (CRS) property; such an assumption can be substantiated by empirical studies such as
(Ackerberg et al., 2007). It follows from the results of (Rubinov and Glover, 1998) and
(Rubinov, 2001) that any increasing positively homogeneous function G(x1; x2;...;xn) of n
positive arguments which is not identically +oo has the following representation:

G(x1; x2; ...; xn) = max min  lix; @)
IeA i=1,2,..,n

where A is a support set (defined in a natural way) of function G: In the present paper we apply
this approach to utility functions on characteristics of goods. Sidestepping, let us mention
briefly some earlier successful attempts to apply representation in macroeconomics and growth
theory. Examples of the recent papers that use the representation (1) in macroeconomics and
growth theory are (Ledn-Ledesma and Satchi, 2019) and (Growiec, 2018).

Matveenko (1997) and, independently, (Jones, 2005) propose a way of representation of
production functions. In case of two inputs, capital K and labor L; this representation is

F(K, L) = max min{l;K,1; L} 3)
1EA

where, A is the technological menu, IK and IL are the efficiency coefficients of the factors
(“local” technology), and min{l;K,1; L} is a “local” Leontief production function.

Representation is interpreted in the following way. A firm (or a country) has an available
set of Leontief technologies - a technological menu. Given production factors K;L. The firm
(country) chooses from the technological menu such Leontief technology which provides the
maximal output. As a result of using the technological menu, the production function standing
on the left-hand side of the equation is obtained.

Thus, the production function appears to be a result of a choice of Leontief technology
from a corresponding technological menu. In such a manner, the Leontief function is found to
be an elementary brick forming the foundation of any neoclassical production function.

Representation is different from the classical understanding of production function, in
which the (global) production function is per set of a primary object, a recipe of utilized inputs.
In the max-min model, we can think that a firm possesses a set of local production technologies
- the technological menu A - and chooses the best one at each point (K; L).

COMPLIMENTARY COPY



46 Andrei Matveenko, Aleksandr Volodin, Andrey Druzinin et al.

2.3. Representation of Utility Functions

We will use the mathematical structure proposed by (Rubinov and Glover, 1998) and (Rubinov,
2001) for the representation of CRS utility functions on the characteristics of goods. Though
the mathematical analysis is not very different, from the economic point of view as this
representation of utility functions assumes a new model of the agent's behavior.

We begin with a brief recall of what is understood under utility function on the
characteristics of goods. Those characteristics include both accurately measurable physical
properties of goods, and, as noted by (McClean and Postlewaite, 2004), more subjective
characteristics such as public prestige achieved through consumption of certain goods - the so-
called status symbols.

Three main assumptions of Lancaster theory of utility functions on characteristics are the
following (Lancaster, 1966):

1. The consumer does not obtain utility from goods themselves, but goods possess
characteristics and consumer enjoys characteristics.

2. Each good can have several characteristics and the same characteristics can be shared
by different goods.

3. Goods in combination can have different characteristics than the same goods but are
consumed separately.

Utility functions on characteristics of goods are broadly used in empirical
economicanalysis and marketing. The empirical researchers consider CRS as a merit of the
functional forms used in such analysis. For this class of functions, an important fact described
by the following mathematicaltheorem takes place which is a specification of more general
mathematical results due to (Rubinov and Glover, 1998) and (Rubinov, 2001).

2.3.1. Theorem 1

Let {1,2, ..., n} be the set of characteristics under consideration, and z = (zy, 5, ..., z,) - any
vector of quantities of characteristics corresponding to the consumed products. For each
increasing CRS utility function U(zy, z,, ..., z,,) there exists a set of vectors of weights of
characteristics (behavior menu) A such that

U(le ZZ: ,Zn) = ‘)2% min{llzl, 1222’ . lnzn} (4)
(Ui lz)ln) EN

Representation may be interpreted as the following model of consumer choice. The agent
possesses a feasible set of attitudes -behavior menu A; each attitudel = (14,15, ..., 1,) € Ais the
vector of the weights of the characteristics. A smaller weight increases priority to the
corresponding characteristic.

The agent obtains the utility from consuming a bundle of goods z = (z4, 2, ..., Z5); how
much utility she will obtain of this bundle depends on how much weight does she put on
characteristics.
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Another possible interpretation of representation (3) is the following. Behavior menu A is
a set of feasible consumption technologies. Each consumption 1 = (1,15, ...,1,) € A is the
vector of the efficiencies of the characteristics.

A smaller efficiency translates into smaller marginal utility with respect to the
corresponding characteristic. The agent obtains the utility from consuming a bundle of goods
z = (24,23, ..., Zy); how much utility she will obtain of this bundle depends on how efficiently
she uses the characteristics. For the sake of definiteness, let us think of vector | as of an attitude
till the end of the paper.

In each situation of choice, the agent chooses simultaneously a bundle of goods z € Zand
an attitude 1 € A to obtain the maximal utility U. Thus, in a particular situation of choice, facing
a choice set Z, the agent solves the following problem

max max  min{l;z,1,7,, ..., 15z} (5)
(21,Z2,-4Zn)E€Z (14,13,...15)EA

Thus, the new approach to utility function and consumer behavior implies that the agent's
problem includes not only the choice in a particular situation of choice of some set of goods
which are feasible for her due to her budget constraint, their personal characteristics, and market
conditions, but also the choice of an attitude vector, i.e., a vector of weights of characteristics
from a set A - behavior menu.

The menu Ais formed by the individual under influence of the their environment, in
particular, their community, family, media, government, etc. The menu is destined to serve in
all potential situations of choice, even in those that are not known a priori when the menu is
formed.

An important moment is that the choice of attitude 1 € A takes place even when the choice
set Z consists of a unique item. In other words, the agent may change her attitude each time
when she possesses a new object. This fact explains the phenomena of self-justification, such
as in “The fox and the grapes” situation, and the endowment effect.

3. Results

Theorem 1 states that there is a mapping from neoclassical utility functions to the set of
behavioral menus. In this section, we will discuss how the mapping operates in the opposite
direction, from the behavioral menu to choice. Namely, we will discuss how different processes
of formation of the menu (costly change of attitude, or external influence) determine the
consumer's choice.

3.1. Endowment Effect

The endowment effect is a behavioral finding that people tend to value the objects which they're
possessing more than the objects which they do not possess.
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Let us assume that there is a single good. The good is described by the values of

characteristics: The agent's behavior menu A consists of three vectors 1; 4,1, = G%)
1,122 = (2,1), 134,13, = (1,2). The cost of switching from attitude i to attitude j is

eyl = J (Uix = L)% + (s — 1j)? 6)

The agent initially uses a vector of attitudes G%) and has nothing to consume, so her

utility level is zero.
If the agent is offered to buy the good, the agent finds it optimal to pay the adjustment cost

g. The net utility gain is2 — g - it is the maximal price for which the agent will buy the good.

If we assume that the agent is possessing the good, the net loss in utility level if she sells it,
is 2.

That is, the introduction of cost for switching between the attitudes can lead to the
endowment effect. Similar arguments can be used to obtain justification for the model of habit
formation and justify the experience effects.

3.2. Mood Induction

There is literature on mood induction (Conte, Levati, and Nardi, 2018), (Hu et al., 2015), (Tan
and Forgas, 2010). One example of experiments of such kind is the following. The experimenter
shows to groups of students fragments of movies of definite content (patriotic, amusing, neutral,
etc.) After watching the fragment the students play one or another game taken from the standard
toolbox of experimental game theory. The experiments show that behavior in the game
(economic behavior) depends on what kind of fragment was watched before the game. From
the point of view of our model, such experiments can confirm the change of the individual's
behavior menu under external influence.

4. Discussion

When considering this work, of course, it should be understood that there are a number of
nuances for such a research experience:

1. Basically, the work describes the theoretical and methodological part of the research,
which may not always be correct for all practical practices.

2. Even though the authors carried out a number of practical actions on personnel
management, while conducting the research, it is still the collective empirical
component.

3. Generalized works on the subject of consumer choice are very difficult for
application and applicability in small enterprises because despite their scientific
significance and depth, when applied in practice, they often need serious advisory
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support which is especially important in communities that especially significant in
communities that need serious advisory support, especially a fairly close-knit team
with internal problems and goals.

Conclusion

The present paper provides a new representation of a consumer's choice problem. The new
representation accommodates neoclassical utility functions as well as, under some adjustments,
several behavioral phenomena. The key object of consideration in our model is a behavioral
menu. The agent's choice includes both choices of a basket of goods and a vector from the
behavioral menu. The latter choice is interpreted either as a choice of an attitude or a choice of
how to use the purchased basket of goods.

The new representation implies that agents have some degree of freedom in choosing what
to like and sometimes are willing to pay some cost for changing the attitude. As a motivating
example, one can think of a person who decides to learn about wines and tries to develop her
taste for various wine characteristics and sometimes is willing to pay for a special course in
wine-tasting.

Our model can serve as a tool, for instance, for the economics of identity. Moreover, our
model can be used in modeling of consumption habits transmission in society. In the framework
of our model we can talk about the formation of the individual's behavior menu in her
environment, and about the formation of the common behavior menu in the network (the
collective). Another possible direction of research can be in the introduction of uncertainty
about the available vectors in the technological menu. For instance, the situation can be
modeled as a discrete choice problem of a rationally inattentive agent (Matéjka and McKay,
2015) and (Fosgerau et al., 2017) in which the agent is uncertain about her preferences, not the
values of characteristics of goods (Koszegi and Matejka, 2018).
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Abstract

Forming of HR brand includes complex actions of a company directed to attraction,
development and retention of human capital on the basis of unified system of values. HR
branding gained the greatest development in intellect-intensive business spheres (IT,
banks, pharmaceutics, and consultancy services) where a hyper competitive employment
market and a necessity to generate innovations exist. During the Covid-19 pandemic, the
rates of commercial digitalization considerably exceeded the experts’ forecasts. Today HR
branding forms a “digital” mentality of employees, shows empathy to modern generation
(Y, 2), uses diversity-recruiting, adapts Employee Value Proposition for the local markets,
projects and develops employee experience. On the one hand, process of HR brand forming
demands costs, on the other hand, the existing HR branding itself becomes subsequently a
resource of the enterprise. Digitalization demands a restructuring of organization’s
business processes, including HR brand forming. For example, there is a need for
additional investments to improve visual content, skills and competences of online
gamification, as well as to attract the intranet leaders inside the company to support internal
social networks, switching to online formats and mobile training. This research covers the
algorithm of HR brand forming process by means of modern digital communication tools
that includes a full range of HR branding tasks and possesses cyclic character. The study
describes application possibilities of various digital communications in the context of direct
and indirect HR branding forming results, also depending on the stage of company
lifecycle.
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1. Introduction

The HR brand is one of strategic business priorities without reference to the size and the scale
of company activity. HR branding gained the greatest development within innovation and
intellect-intensive spheres of business where there is a hyper competitive employment market
(such as IT, banks, pharmaceutics, consultancy services and others). In the conditions of
digitalization and media space convergence, the employees themselves become a resource for
promoting corporate brands, including HR brand. Visual content (video, pictures, feedback,
opinions) and storytelling with real people create the live atmosphere around the organization.
Forming of HR brand should correspond to the modern digitalization trends of enterprise
activity (Bataev, Gorovoy, and Mottaeva, 2018), be empathic to present-day generation (Y, Z),
use diversity-recruiting, adapt Employee Value Proposition for the local markets (Rudskaia,
2018), project and develop employee experience, create a “digital” mentality of employees
(Deepa and Baral, 2017). Mobile applications are turning into essential platforms for HR tools.
There is an accelerated development of corporate social networks and cognitive technologies
(Barykin, Bochkarev, Dobronravin, et al., 2021; Barykin, Kalinina, Kapustina, Dubolazov, et
al., 2021; Barykin, Smirnova, Sharapaev, and Mottaeva, 2021; Barykin, Bochkarev, Sergeev,
etal., 2021). Intellectualization, robotics and personal approach become an integral part of HR
branding. In the eye of researchers (Dubgorn, A., Abdelwahab, M.N., Borremans, A.,
Zaychenko, 2019), the HR branding digital transformation serves as prerequisite to ensure
future competitiveness through transforming the business from traditional to technological
company.

2. Materials and Methods

As a result of introducing remote forms of activity amid the pandemic, companies in various
industries considerably exceeded expert forecasts over the digitalization rates. According to the
research “Actions of HR in a Pandemic Situation” in 2020, 43% of the companies in Russia
transferred internal interviews to online. Avito service has been testing video interviews since
April, 2020; 52% of the companies transferred employment process to online. A number of
measures is planned to be turned into a permanent basis after the pandemic. Figurel
demonstrates the statistical data on new personnel management model implementation (remote
employment, flexitime, and online recruitment).

Onlne Online MNew HFE
educatio filter muodel developm

Figure 1. Planned measures on a permanent basis (“Actions of HR in a Pandemic Situation” 2020).
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Thus, HR branding endures digitalization of communications with the potential and
existing employees (Holzer, 2019; Bejtkovsky, Rézsa, and Mulyaningsih, 2018).
Communication technologies become the defining instrument for employee loyalty forming.
These daysit seems necessary to have theoretical and practical research concerning the use of
digital tools on each stage of HR brand forming process (Sorko, Rabel, and Richter, 2016).

The study made use of general scientific methods: deductions and inductions, analysis and
synthesis, comparisons, ascent from abstract to specific. The knowledge base of the research is
compiled by information from periodical print media, specialized Internet resources, and
marketing research results issued by leading Russian companies (KPMG, Expert RA).

3. Results

In this research we consider HR brand forming as the process that includes a complex of the
company actions directed to attraction, development, and retention of human capital by
developing loyal relation to corporate brand and creating unified system of values. HR
branding, as any enterprise process, is connected with transformation of resources into results
by the means of certain “technology” (Kim and Sturman, 2012). HR brand forming can be
characterized by three interconnected blocks and the availability of functional dependences
(Figure 2) is supposed between these blocks. The enterprise possesses various resources:
labour, financial, organizational, material, temporary, information, intellectual and many
others. Intangible assets along with information and methodical providing can be considered
both as a resource and result of HR branding. Loyalty of personnel and consumers, the relations
in branches, popularity and other aspects is possible to be used in the course of HR
brandforming, that is why it is considered as a resource. The HR brand can be created in the
course of enterprise activity, thus it is considered as a result (Fejling et al., 2019).

imput cuiput
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resources > .
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Figure 2. Interrelation of resources and results in the course of HR brand forming.

It is possible to allocate two main approaches to understand the HR branding result:

— as the direct result connected with realization of HR branding functions; examples of
absolute measures: the number of attracted qualified personnel, level of personnel
turnover, the number of R&D made by personnel, personnel loyalty and satisfaction,
reputation, etc., and also examples of relative indicators: index of personnel
satisfaction, index of HR branddevelopment, relative growth of awareness, and others;

— as indirect (sidewise) result, as a certain contribution to the final results of the
enterprise, to the cost of the company, creation of intangible assets, forming the
competitive advantages, chains of value creation, to the financial results of company:
sales volume, profit, market value of the firm.
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There are various noteworthy concepts and models (Backhaus and Tikoo, 2004;
Macioschek, Katoen, and Nilsson, 2007; Rucci, Kirn, and Quinn, 1998) that describe
connection of HR brand with final indicators of the organization. In this research we want not
only to represent connection between resources and results under the HR branding forming, but
mainly to describe digital communication tools which can be useful to achieve both direct and
indirect results (Figure 3).
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