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Study of Strategies for Sustainable Production and Consumption
in the Economic Conditions of Ukraine

Abstract. Modern requirements for companies and consumers include the stability of financial performance amid increasing
environmental attractiveness. Companies need to cover such seemingly diverse interests as profitability for owners,
concern for staff, interest for partners and consumers, and actions for environmental protection. It is essential to consider
the growing role of conscious consumption, which is a direct regulator of production activity. Today, this is especially
important for Ukraine, considering its transition to sustainability and the implementation of sustainable development
goals in the sphere of sustainable production and consumption. The aim is to formulate a strategy and recommendations
for combining sustainable initiatives in production and consumption in the context of European integration processes in
Ukraine. The research object is sustainability in production and consumption. The article proposes a strategy combining
sustainable production and consumption into one cluster. It will allow sustainable initiatives are focused on systemic
changes and essential areas of production and consumption. The work used the method “Sustainable value of the business”.
This method includes detailed reporting on the sustainable development of production with relevant ratings and indices.
It’s recommended for use in decision-making, investment management for business development, comparative analysis,
and communication with stakeholders; it also provides a comprehensive view of the company’s impact on six standardized
parameters. The result is a proposal to create an algorithm to combine sustainable production and consumption into
one cluster. It will allow sustainable initiatives to focus on systemic changes in crucial production and consumption
areas — energy, transport, housing, agriculture, and food. The practical value of the approach is in a strategy that includes
measures stimulating environmental and socio-economic policy of production. It will allow moving from relative disunity
of actions to technological standards. The proposed approach can be implemented in recommendations for improving
programs on changing behavior from a gradual transition from individual consumers to broader initiatives to change the
entire system — production and consumption

Keywords: environmental accounting and reporting, sustainability, sustainable activity, environmental aspects, conscious
consumption

Article’s History: Received: 01/05/2022; Revised: 02/16/2022; Accepted: 03/14/2022

INTRODUCTION

Today, the efforts are aimed at analyzing current environ-
mental problems and their correlation with the most sus-
tainable levels of social development. Thereby, it was rec-
ognized multisystem approach that combines measures: to
study the anthropogenic impact, assess trade-offs between

use efficiency. Ultimately, transformational changes emerge
in the global economy to reduce humankind’s impact on
the environment to a sustainable level. At the same time,
investors, clients, regulators, and the media are increasingly
paying attention to the companies’ efforts in sustainable
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environmental protection and human activity; improve
computational methods; assess maximum sustainable levels
of the ecological footprint; comparative analysis of resource

Suggested Citation:

development.
For instance, the research [1] identifies the regulation
of taxes, subsidies, and support for social communications,
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education, and public procurement as the main goals for
policies that promote sustainable production and con-
sumption at the present moment. However, there is a need
to link sustainable consumption initiatives with policies
aimed at making production more sustainable on national and
international levels. In addition, it is necessary to enlist
the help of consumers in incentivizing producers to sus-
tainable production and achieve sustainable development
goals. Weber and coauthors note that experiential market-
ing tools help accomplish these goals. In particular, they
allow sustainable enterprises to promote their products to
local and remote consumers [2].

Meanwhile, researchers [1-3] note that not all con-
sumers understand their rights and responsibilities or have
insufficient knowledge about the impact of using the goods
and services on the environment and, all the more, on pro-
ducers. Thus, there is a need to form a sustainable worldview
among consumers. It is necessary to educate consumers on
the basics of conscious consumption. In works [3; 4], the
authors state that companies themselves can take the ini-
tiative in raising consumer awareness by offering infor-
mation about the environmental and social meaning of
consumption and its results. In this case, companies help
consumers make conscious decisions [4].

E. Assadourian, S. Sakarya, et al. [4; 5] argue that
socio-cultural, worldview, mental, and other factors influence
the environmental choice of consumers. Consequently, it is
necessary to change consumers’ attitudes to the formation
of the need itself. As a result, consumers’ conscious choices
of ecological or less harmful products for the environment
are more probable. Scientists also insist on the significant
impact of companies on sustainable development goals
achievement. However, complexities in the production and
sale of products and services and logistics organizations
decrease the efficiency of companies’ work [5]. In the re-
search [6], H. Leleu focuses on the mandatory support of
these activities by the central and local government, with-
out which it will be impossible to achieve significant chang-
es in the “conscious production — conscious consumption”
system. Effective initiatives on sustainable production and
conscious environment use can only be realized by the col-
laborative actions of producers and consumers. Such coop-
eration may stimulate consumers and producers to make
their activities more conscious [7]. In this regard, some
authors propose to implement the information that influ-
ences behavior change and structural measures to promote
sustainability in the eco-activities of producers and con-
sumers through education. Namely, education contributes
to sustainable worldview formation and, as a result, sus-
tainable consumption [8].

According to the above, the aim is to create a strategy
and recommendations for the unification of sustainable
initiatives in the field of production and consumption in
the context of European integration processes in Ukraine.
The novelty of the research is in the strategy of sustainable
production and consumption development. The method al-
lows controlling the “sustainable production-consumption”
system for both in production and the sale of products.

THEORETICAL FRAMEWORK
Any production has a variety of environmental, social, eco-
nomic, and other impacts, which can be both positive and

Economics of Development. 2022. Vol. 21, No. 1
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negative. Minimizing the negative consequences of aggre-
gate influences is called sustainability. Sustainability can be
high or low. Today, it can be measured the value of prod-
ucts, technologies, and production due to sustainability
mechanisms. In addition, sustainability allows us to predict
the result of introducing new technologies or products to
assess ones on the market. Such an assessment will provide
new opportunities for both the output and the business in
attracting investments, new partners, and consumers. For
now, conscious consumers are the control link determining
greening business and production profitability and expedience.

Companies can demonstrate sustainability by pre-
senting the benefits of products compared to similar prod-
ucts through their own or partner information and educa-
tion programs. It shouldn’t be forgotten about the indirect
benefits of sustainable indicators that can be “activated”
with the help of other independent organizations. For ex-
ample, the Ministry of Health of Ukraine can support the
manufacturer by confirming the health benefits of the
eco-friendly properties of a product or technology, etc. It is
also possible to turn to the ideas of a sustainable compro-
mise. In this case, the dilemma of comparing the value of
the application results of a specific technological process
in different conditions is solved. For instance:

- compare the funds invested in reducing emissions
with the cost-effectiveness of the results for human health;

- to compare the efficiency of using eco-friendly pack-
aging of goods with not eco-friendly ones in terms of the
cost of their disposal and recycling.

Sustainability is suitable for companies of various
scales. However, if the end link of the product is the other
company, then the companies control values by themselves.
And only after that, the consumer supervises deals because
of the mandatory mechanisms of the production process
transparency inherent in a sustainable business. Investors
can use sustainability to compare companies from differ-
ent industries, setting cut-off values of environmental in-
dicators for themselves. According to this, investors will
develop sustainable investment strategies. Sustainability
indicators can be a part of tax adjustments to encourage
sustainable industries as their business model already in-
cludes environmental and health costs. Promoting such a
policy will undoubtedly affect the European integration
processes in Ukraine. Moreover, the EU is implementing
an Action Plan on environmental technologies, for which
sustainable consumption and production are a priority [9].

Thus, this aspect should become the basis for future
studies bearing in mind the European integration processes
in Ukraine.

Perhaps, the first step towards sustainability is the
refusal of individual responsibility; and the recognition of
collective responsibility for sustainability issues. In other
words, there is a shared responsibility for environmental
problems and joint actions to eliminate them and prevent
the emergence of new ones [10]. Today, almost no ecolog-
ical issues can be considered concerning to one company
or industry. Long-term development and economic growth
depend not only on producing and consuming goods and
services but also on the eco-friendliness of all produc-
tion components. It requires more efficient and eco-safety
management of the entire production process, including
the production cycle, consumption, and disposal [11].

9 -.I



Study of strategies for sustainable production and consumption...

The reporting practice in sustainable development
began in 1989 with the first report on the social and environ-
mental assessment of the current ecological situation [12].

Following the first debate on the human right to a
pollution-free, healthy and sustainable environment in the
1990s at the UN Human Rights Council, it has become com-
mon to call on companies to report their impact on human
health and the natural environment [13]. Since 1999, these
activities have resulted in sustainable development reports
provided by many large companies [14].

With the creation of the first reporting mechanism
to ensure that companies adhere to the principles of re-
sponsible environmental behavior, in 2000, the indepen-
dent international organization Global Reporting Initia-
tive began to publish its recommendations for reporting on
sustainable development [15].

Today, many large European companies offer and
implement corporate sustainability responsibility reports
in compliance with environmental, social, and corporate
performance standards. Independent companies publish
ratings and indices of the stability of enterprises and keep
records of their corporate responsibility [16]. For instance,
EU rules on non-financial reporting currently apply to
large companies with more than 500 employees. In do-
ing so, approximately 11,700 large companies and groups
throughout the EU are covered, roughly 96% of European
companies [17].

The Institute for Governance and Accountability (G&A),
the leading environmental, social, and corporate governance

organization in the United States, has released sustainability
study results for 2021. The study recorded continued growth
in sustainability reporting for the S&P 500 (companies with
the largest capitalization). Thus, corporate sustainability
reporting is used as a best practice in 92% of the largest public
companies in the United States [18].

Corporate responsibility reporting is carried out
according to several standards selected by companies [19].
They include:

- reporting forms of the Global Reporting Initiative (GRI,
since 1997);

- integrated reporting standards of the International
Integrated Reporting Council (IIRC, since 2010);

- standards of the Sustainability Accounting Standards
Board (SASB since 2011).

The standards are divided into environmental, social,
and economic categories; they depend on the industry field
and include quantitative and, in some cases, qualitative in-
dicators; they are used for reporting and are targeted at
providers of financial capital. These reporting standards
are comparable among themselves, but they are often not
commensurate with the internal activity of the enterprise.
Usually, the suitable standard choice presents difficulties
for enterprises with mandatory reporting [20-22].

Along with reporting, ratings and sustainability in-
dices have been used to measure business sustainability
since 1990 [23]. They include assessments of all risks and
data on economic, environmental, and social indicators
(Table 1-2).

Table 1. Indicators of sustainability indices

Sustainability index

Indicators

Dow Jones Sustainability Indices (DJSI) [24]

It represents 10% of the 2,500 largest global sustainability leaders
identified by S&P Global in the Corporate Sustainability Assessment
(CSA). It takes into account long-term economic, environmental, and
social criteria

FTSE4Good (Emerging; ASEAN 5; IBEX; Developed
Minimum Variance; Bursa Malaysi; Taiwan ESG) [25]

It measures the results of environmental, social, and governance (ESG)
activities of companies. It’s used to create and evaluate sustainable
investment products

Euronext Vigeo Eiris [26]

Companies with top-ranked as measured by ESG

STOXX ESG-X; ESG ot Sustainalytics [27]

European companies that use an eco-responsible policy. It helps
reduce reputational and idiosyncratic risks.

The software allows companies to focus on essential ESG indicators
enabling efficiency and focus on resource use

Thomson Reuters / S-Network [28]

Companies with socially responsible investment and corporate
responsibility

Kirchhoff Consult Good [29]

Sustainable Development Communication

Corporate Knights [30]

Research and financial information products to promote a sustainable
economic system that includes social, economic, environmental costs
and benefits

MSCI KLD 400 [31]

Information for investors on comparing social and environmental
factors for investment

Table 2. Sustainability rating indicators

Sustainability Rating

Indicators

Annual List A CDP [32]

List of 300 companies that achieved maximum sustainability in their operations.

Carbon Risk Rating [33] emissions

Rating of companies for investors based on the analysis of risks associated with CO,

Newsweek Green Ranking [34]

It measures the environmental performance of 500 large well-known companies. Eight key
indicators of efficiency are used for analysis

Corporate Human Rights
Benchmark [35]

It analyses the corporate behavior of the largest companies in the field of human rights

Il- 10
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Table 2, Continued

Sustainability Rating

Indicators

Workforce Disclosure Initiative

(WD) [36] climate in production

They accumulate data on the methods of working with personnel. They contribute to
developing practical proposals for solving personnel problems and improving the social

Bloomberg Gender-Equality Index
(GEI) [37]

Access to social data and strategy in the area of gender equality policy

Thomson Reuters Diversity and
Inclusion [38]

It analyses data on the racial and ethnic diversity of employees in the largest companies
around the world. Equality in education and justice

Since the early 1990s, the essential method for as-
sessing a business’s sustainability was to consider a com-
pany’s sustainable development [39]. Currently, there are
various methods of accounting for sustainability. They
compile traditional financial statements supplemented by
external factors that positively or negatively affect aspects
of production activity, from profitability or loss ratio to social
and environmental impact on the environment, economy,
and society [40].

Unfortunately, methods for assessing sustainability
do not differ in the universality of criteria for estimating
an external effect considering industrial sectors and the di-
versity of regions [41]. However, sustainability accounting
methods are often criticized for their complex adaptation
to modern technologies or new products. If sustainable ac-
counting can be relatively easy to use for large companies,
its usage in setting priorities for enterprise development is
challenging.

MATERIALS AND METHODS

Existing approaches to sustainable valuation of produc-
tion and consumption have certain disadvantages. Often
there is an inconsistency between the proposed sustain-
able initiatives and the manufacturer. There is also a low
speed of response to the needs of stakeholders from the
end consumers. The lack of information about the entire
company’s business and specific technological cycles and
investment decisions creates some problems in applying
sustainable approaches. It is necessary to note the issue of
the lack of universality in reporting standards in the field of
sustainable production, which creates difficulties in their
comparison and, accordingly, problems in the qualitative
assessment of production and final products. The applying
ESG (Environmental, Social and Corporate Governance)
indicators provide information about the effectiveness of
various environmental, social, and economic factors but do
not allow comparison of these factors and are not indica-
tors of impact. Sustainable production development at the
current stage of eco-economic relations requires new ap-
proaches to reveal all the prospects for controlling positive
and negative corporate effects.

The European Commission is trying to solve this is-
sue through the Sustainable Foods Initiative, among the
essential elements of which are mandatory disclosure re-
quirements for sustainability-related activities, specific
ecodesign rules for sustainable products, and EU-specific
rules for sustainable public procurement [42].

Together with the Boston Consulting Group, Merck
has developed a new production valuation method called
“Sustainable Business Value” [43]. The proposed method-
ology makes it possible to assess, among other things, the
social impact of business on the economy, the environment,
and society as a whole.

Economics of Development. 2022. Vol. 21, No. 1

Based on these methods, the direction of similar stud-
ies and calculations for Ukraine was formed under the in-
tegration of the Ukrainian economy into the European one.
It picked out the importance of the relationship between
sustainable production and consumption, which ultimately
provided a comprehensive analysis of six standardized eco-
nomic sustainability indicators. This standardization allows
for a wide range of comparisons from different products and
services to entire companies.

RESULTS AND DISCUSSION

Today, business sustainability assessment does not cover
all environmental, social, and economic factors that affect
positive and negative impacts of production. There are also
problems with a lack of coherence between eco-initiatives
and production structures. In turn, these problems affect
the promotion and implementation of specific environ-
mental technologies and investment decisions. There is no
universality in the reporting standards for the sustainable
development of enterprises. There is no information on
sustainable consumption. Sustainability indicators provide
information on environmental, social, and economic pol-
icies but cannot compare and contrast these factors [44].

There is a need to develop a method for assessing
sustainability in business. The procedure should be under-
standable, universal, uniform, and flexible and analyze as
many indicators as possible. It will allow realizing the com-
parisons covering all production and consumption aspects.
It is necessary to provide a holistic view of the enterprise’s
activity and consumption issues to adjust their impact on
the economy and all stakeholders in the sustainable op-
eration of the enterprise: partner companies, investors,
suppliers, employees, customers, and consumers; without
overlooking the environment and social aspects.

Many studies have claimed interdisciplinary ap-
proaches but have not accounting the interrelationships in
the “producer-consumer” system. However, it is such a sys-
tem that is capable of self-control. Sustainable production
is in demand only by sustainable consumption; therefore,
sustainable consumption exists where there is sustainable
production. All other efforts in sustainability are not able to
significantly affect environmental performance. Usually, the
reports present studies that address the problem of sustain-
ability in production [11; 14; 40] or the social issue of a con-
scious sustainable consumers’ choice [13; 19; 23]. Based on
the method “Sustainable value of the business” and theoret-
ical methods such as abstraction, critical analysis, and syn-
thesis, a “Sustainable production and consumption strategy”
was proposed. The strategy allows controlling the system of
“sustainable production-consumption” both during produc-
tion and during the sale of products. This approach is com-
patible with the requirements of the greening of production
and the socio-environmental activities of modern humans.
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The sustainability of production can be determined
by indicators — a set of rates and assessments along the en-
tire chain of creating a company’s value. Rates of a company’s
sustainability also include the impact of its technological

CLIMATE NEUTRALITY

Green energy
Sustainable transport
Sustainable food systems
Sustainable waste

e o o o

management, repair, environment
prevention of waste excess gglggAuil/?ﬁI?II-(‘)EN « Conscious consumption
« Ecosystem services

SUSTAINABLE
PRODUCTION

processes, products, and services. It provides a multi-vector
perspective of their impact (Fig. 1). It is important to note that
the sustainability of production and consumption is based
on climate neutrality and inclusive growth.

INCLUSIVE GROWTH

Accessible healthcare
Accessible education
Financial security

Favourable urbanised

Figure 1. Basic sustainability indicators

The first group of indicators is related to produc-
tion and consumption climate neutrality. Climate change
threatens ecosystems and biodiversity and affects the dis-
tribution of freshwater resources, the functioning of ur-
ban areas, and the number and extent of extreme weather
events. It severely affects agricultural production, human
well-being, socio-economic activity, green growth, and
sustainable development.

The green energy indicator denies burning any fuel
type. It is valued at the price of electricity produced, green-
house gas emissions at all stages of the technological cycle,
availability of renewable sources, energy conversion effi-
ciency, land and water requirements, and social impacts.
The cost of electricity, greenhouse gas emissions, and power
generation efficiency vary widely for each facility, mainly due
to differences in process technology and geographic latitude.
The social impacts of green energy projects are assessed by
individual effects, including health, conservation of the nat-
ural environment, etc. According to this, wind energy is the
most sustainable. Next comes small hydropower and photo-
voltaic energy. Geothermal energy is in last place [45].

The importance of the “transport sustainability” in-
dicator is caused by the fact that it is the primary source of
pollution in urban areas and greenhouse gas emissions and
creates significant problems due to congestion, noise, and
accidents. In addition, transport is vital to the national and
international economy and generates substantial profits for
individual companies and private individuals; for instance,
it influences employment, prices, and economic growth [46].
Today, the following categories are additionally classified
as transport sustainability: proximity to public transport,
accessibility of opportunities, and characteristics of an ur-
banized area. In other words: how long do people spend in
transport, how many jobs are available within one route,
and how compact is the settlement organized [47]. Un-
doubtedly, transport sustainability plays an essential role
in achieving integrated sustainability.

Sustainable food systems are the world’s largest
employer. They form an essential part of the national gross
domestic product (GDP), provide food security, solve health
problems associated with malnutrition or obesity and af-
fect the well-being of the natural environment. Most of the
United Nations Sustainable Development Goals (SDGs) for
the period up to 2030 are related to the efficiency of global
food systems [48]. At the same time, the global food system
is the largest consumer of freshwater, is responsible for a
third of total greenhouse gas emissions, and covers about

half of the earth’s surface. Sustainable food systems will
bring humanity closer to the norms of healthy nutrition,
and agricultural production will be sustainable and cli-
mate-neutral [49].

An economy linked to sustainability allows us to
preserve the value of resources by minimizing waste gen-
eration, turning them into resources that can be reused in
production processes. Sustainable waste management is a
critical issue for most countries concerning climate change
and greenhouse gas emissions. [50]. To solve it, it is neces-
sary to massively implement the reuse of materials, their
processing and repair, and the prevention of excess waste.
Moreover, prevention is the essential step in this chain of
events. For this, it is necessary to consider the environ-
mental perspective and economic and social indicators.
These include value conservation, weight change, and du-
rability [51]. The basis of all activities is the responsibility
of the manufacturer and the consumer.

The concept of ecosystem services shows a steadily
growing appeal to managers. Ecosystem services are used
as indicators in human-economy-environment systems
and represent variables that combine several elements into
a single whole. They are chosen to support specific man-
agement goals with cumulative value, explaining qualities,
quantities, states, or interactions that are difficult to esti-
mate. Ecosystem services are sets of indicators, including
descriptive and evaluative aspects [52]. The assessment of
ecosystems and their services is a crucial action to achieve
climate, agriculture, regional planning, and other purposes.

The second group of indicators is related to inclu-
sive growth. Inclusive growth means human development
and combines economic, social, and environmental dimen-
sions, making it difficult to measure and monitor. No single
indicator is enough to track progress, and there is hardly
a standardized, one-size-fits-all solution. Thus, countries
can choose different measurement approaches and indica-
tors depending on their priorities and capabilities. Today
the world has achieved substantial reductions in poverty,
but many countries face growing disparities in income
and access to services between the rich and the poor. This
situation poses a threat to sustainable growth. Inclusive
growth is increasingly on the development agenda at the
national and international levels. These indicators show the
relationship between production, consumption, economy,
and environment. It is possible to form a strategy for sus-
tainable production and consumption in Ukraine, taking
into account mentioned indicators (Fig. 2).
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CARBON NEUTRALITY

SUSTAINABLE
FINANCING SOLUTIONS

using ESG system

FAIR ASSESSMENT

changes in strategies and
production processes

the rise in price for non-
degradable plastic and
low-quality fuels

SUSTAINABLE
INTERNATIONAL PRODUCTION AND SUSTAINABLE EDUCATION
COOPERATION FOR A CONSUMPTION
SUSTAINABLE FUTURE STRATEGY

overcoming geopolitical
challenges, compliance
with international

ECO-INNOVATION,

priority agriculture, diesel
engines and biofuels

knowledge of sustainable
development principles,
sustainable economic
thinking, conscious
consumption

Figure 2. Strategy for sustainable production and consumption in Ukraine

Ukraine’s ecological and economic situation and the
fulfillment of commitments on SDG 12 [53] were analyzed.
As a result, it was supposed that a strategy for sustaina-
ble production and consumption gets to include six direc-
tions. These are carbon neutrality, sustainable decisions in
the financing, increasing the share of eco-innovation, fair
assessment of non-eco-friendly goods and resources, the
introduction of sustainable education, and international
cooperation in environmental policy.

Thus, there is a clear link between production, con-
sumption, sustainability, and financial performance [54].
Therefore, it is offered economic indicators of business
sustainability for Ukraine, taking into account the principles
of the European Economic Community.

These indicators include:

1. Economic value. It covers individual income (company
profit), social income (taxes), and non-direct income (increasing
labor productivity and reducing general production costs).

2. Customer value. It contains the positive advantages
of the product or its ratio (for instance, the ratio of price and
quality, practical and aesthetic satisfaction).

3. Ethical value. It covers marketing, industry standards,
and business transparency.

4. Environmental value. It defines energy efficiency,
resource-saving, and the possibility of recycling or waste
disposal.

5. Social value. It includes decent working conditions
(microclimatic, environmental, medical, educational, etc.),
the well-being of employees, and a positive impact on so-
ciety as a whole.

6. Management value. It covers team morale, employee
motivation practices, and fair corporate policies.

For example, while expanding sustainable activity, a
company introduced changes in the process and quality of
nutrition. The sustainable food program guarantees qual-
ity and good nutrition at affordable prices, considering its
environmental impact [55; 56].

The organization of high-grade, sustainable nutri-
tion at the enterprise is a part of a comprehensive program
to improve employee health, accounting for the current re-
quirements for sustainable development of personality and
production (Fig. 3).

The contribution to
climate neutrality and
conservation of natural
resources

Improving health fighting
obesity among employees

Increased employee’s
working capacity

SUSTAINABLE
NUTRITION AT THE
ENTERPRISE Development of the local
Promoting the food industry and due to
sustainability of this replenishment of the
agricultural production local budget

Formation of a sustainable
worldview, spreading of
sustainability ideas via social
communication

Figure 3. Economic indicators of enterprise sustainability as a result of the introduction
of nutrition-ergonomic indicators

In this example, the economic parameters of sus-
tainable development are the following:
1. Economic value is achieved through indirect income

Economics of Development. 2022. Vol. 21, No. 1

(increased labor productivity, reduced production costs,
reduced sick leave payments, etc.).
2. Customer value. If the product is manufactured at
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the enterprise with sustainable programs for employees, it
is more attractive to purchase, and the enterprise is more
interesting for investors.

3. Ethical value. A human spends most of the time at work.
Consequently, the workplace is ideal for implementing ef-
fective health and well-being measures that will help reduce
the financial losses associated with reduced productivity.

4. Environmental value. Using locally sourced food
helps stimulate the region’s economy and supports local
producers. Also, this contributes to reducing greenhouse
gas emissions because of transporting food.

5. Social value. The company contributes to its employ-
ees’ sustainable behavioral and social strategies by influ-
encing their awareness, providing information support, etc.
Both individuals and groups of people can participate in
such events.

6. Management value. Changes in enterprise policy can
include simplified access to healthy food (for example, by
changing food offerings in public nutrition places). The en-
terprise may offer additional services to employees, such
as health insurance, benefits for health club members, etc.

Often, the estimation of enterprise sustainability is
difficult to understand for potential investors. Therefore, a
financial justification is required to incorporate sustaina-
bility into the company’s strategy. The economic rationale
shows the impact of various enterprise variables on miti-
gating adverse environmental effects from product releases
and identifies levers to maximize sustainability. In doing this,
the enterprise must understand which way shareholders will
use such estimation as an opportunity for their actions or a
condition for their activities.

CONCLUSIONS

Today, producers and consumers are aware of environmen-
tal problems and are worried about their consequences.
Unfortunately, just worrying isn’t enough today. Every-
one must act at their level. It is necessary to avoid iner-
tia and take responsibility for sustainability, rethink the
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AHApin AHaToninoBudY IBawypa, Onbra ®epopisHa NMpoTaceHkKo,
€BreHia OnekcaHgpiBHa MuxannoBa, OnekcaHap BonoguMmuposu4 CeBepuHOB

XapKiBCbKMM HaLLiOHANbHMI EKOHOMIYHKMM YHIBepcUTeT iMeHi CeMmeHa Ky3Heuda
61166, npocn. Hayku, 9A, M. XapkiB, YKpaiHa

AocnipXeHHA cTpaTeri ctanoro BUpo6HULTBA | CNOXXUBaHHSA
B €KOHOMIYHUX YMOBaX YKpaiHU

AHoTauis. CydyacHi BUMOTM 0 KOMITaHii i CTIOKMBaviB BKIIOUAIOTh CTA0/IbHICTh DiHAHCOBMX ITOKA3HMKIB, HA T/Ti 301/IbIIIEHHST
€KOJIOTiuHOi pMBabMBOCTi. KoMIaHisiM HE0OXiTHO OXOIUTHM TaKi, Ha MepInit OIsH, pi3sHOOIUHI iHTepecH, SIK MPUOYTKOBICTh
IIJIS1 BIACHUKIB, TYPOOTY ITPO IIEPCOHAJ, iIHTepec IJ1s TapTHEPIB i CIIOXX1BauiB, il 3 0OXOPOHM HABKOJIMIIHBOTO CEPEIOBUIIA.
Bask/BO BpaxoBYBAaTH i 3pOCTAIOUy POJIb CBiJOMOTO CIIOKMBAHHS, SIKE € MPSIMUM PETYIITOPOM BUPOOGHNUUOT IisNTbHOCTI.
CpOrofiHi 11e SIK HiKOJIM aKTyaJbHO, Y TOMY UMCJIi ¥ a1t YKpaiHu, 3 ypaxyBaHHSIM ii miepexofy 0 CTaJOCTi i BUKOHAHHS
1IiJIeii CTAJIOro pO3BUTKY Y cdepi BUPpOOHMIITBA i CIIOKMBaHHS. MeTa po60TH — cOpMYJTIOBaTH CTPATETIIO i peKOMeHaallii
00 06’€JHAHHS CTAMMX iHIIIaTMB Yy rasy3i BUPOOHUIITBA i CIIOKMBAHHS Y KOHTEKCTi €BPOiHTerpaliiiHuX MpoIeciB B
Vkpaini. 06’eKTOM IOCTiIKEHHS € CTATICTh Y BUPOOHUIITBI i ClIokMBaHHi. Y CTATTi 3aIIpOIMIOHOBAaHA CTPATETIs, L0 TTOETHYE
cTasie BUpPOGHMIITBO i CTasie CTIOKMBAHHS B OAVH KiiacTtep. Lle ;03BOMMUTb 30CepeuTH CTasli iHilliaTBY Ha O1IbIIT ITMGOKMUX
CUCTEMHMX 3MiHaX i Ha KIIOYOBMX Taay3siX BUPOOHUIITBA i CrIoskMBaHHs. Y POOOTi BUKOpMCTAaHA ifiess MEeTOY ITiJl Ha3BOI0
«Crilika 1iHHICTH 6i3HECY». MeTop BKIIIOUA€E JOKIAHY 3BiTHICTb MPO CTaaMii PO3BUTOK BUPOOHUIITBA, 3 BiIMOBIAHMMM
peiiTuHTaMM Ta iHgekcamy. MeTon peKOMeHI0BaHMIA 10 BUKOPVUCTAHHS TIPY TIPUIHSATTI pillleHb, YIIPaBIiHHiI iHBeCTULIISIMM
IJISI PO3BUTKY Gi3Hecy, MOPiBHSUIBHOTO aHaTi3y, CIIIJIKyBaHHS i3 3al[ikaBJIeHMMM CTOPOHAMM, & TAKOX 3abe3Ieuye BcebiuHe
YSIBJIEHHSI PO BIUIMB KOMIIaHii 3a IIicTbMa CTaHIApTM30BaHMMM IapamMeTpaMy. Pe3yabTaToM po6OTM € TIPOTIO3UILisT
IIO/I0 CTBOPEHHS aJITOPUTMY 06’€ THAHHS CTAJIOTO BUPOGHMUIITBA i CTAJIOTO CIIOKMBAHHS B OAMH KiacTtep. Lle m03BOMUTD
30CepeqUTH CTiliKi iHI[iaTVMBM HA CUCTEMHMX 3MiHAX Y KIIOYOBMX TasTy3siX BUPOOGHUIITBA i CIIOKMBAHHS — eHepreTulli,
TPAHCITOPTI, JKUTIIOBOMY OyIiBHUIITBI, CTbCbKOMY TOCIIONAPCTBI, TPOAYKTAaX XapuyBaHHsI. [IpakTiYHA I[iHHICTb ITiIXOMY ITOJISITAE
y CcTparTerii, 10 BK/IIOYAE 3aXO[M 3i CTMMY/IIOBAHHS €KOJIOTiUHOI i COlia/IbHO-eKOHOMIUHOI MOMITUKY BUPOOHUIITBA Ta
Tepexofy BijJl BiMHOCHOI po3’eAHAHOCTI Mill 1O TEXHOJMOTIYHMX CTaHAAPTiB. [[pOTIOHOBAHA CTpaTEeTis MOKe 6yTH peasi3oBaHa
Yy peKoMeHJallisIX MI0/I0 YIOCKOHAJeHHsSI MPorpam, CIIPSIMOBAHUX Ha 3MiHy TMOBeAiHKM 3 MOCTYIIOBMM I1€PeXOLoM Bif,
OKpeMMX CIIOKMBaUiB [0 MIMPUIMX iHI[iaTUB I[0[0 3MiHM BCi€i cucTeMM BUPOOHMUIITBA i CIIOKMBAHHS

KniouoBi cnoBa: exkosioriunmii 06;1iK i 3BiTHICTb, CTaJIiCTh, CTa/IA AisUIbHICTD, €KOJOTiUHi aCIIeKTH, CBiloMe CITOKMBAHHS

I.- 16 Economics of Development. 2022. Vol. 21, No. 1



ECONOMICS OF
DEVELOPMENT

Journal homepage: https://ecdev.com.ua/

-
o
Z N
—
N N
©
>

UDC 336.71 DOI:10.57111/econ.21(1).2022.17-24

Natalia Reznikova”, Oksana Ivashchenko?, Natalia Hrynchak?, Iryna Dvornyk?

'Institute of International Relations
Taras Shevchenko National University of Kyiv
04119, 38/1Y. lllenko Str., Kyiv, Ukraine

’National Academy of Statistics, Accounting and Audit
04107,1 Pidgirna Str., Kyiv, Ukraine

3Kyiv National Economic University named after Vadym Hetman
03057, 54/1 Peremoha Ave,, Kyiv, Ukraine

Monetary Traps of the New Macroeconomic Consensus:
Problems of Stabilization Policy after COVID-19

Abstract. The relevance of the study lies in the consideration of transmission channels through which the influence
of monetary policy carried out by the governments and central banks of the United States, Japan and Germany was
realized. The purpose of the article is to consider the phenomenon of the monetary trap as a special case of an unforeseen
macroeconomic reaction to the stabilization anti-crisis policy pursued by the state, which is designed to stimulate
economic activity and contribute to the growth of aggregate output. The article identified the potential of economic theory
(with an emphasis on the New Macroeconomic Consensus) to illuminate the current practice of state stabilization policy,
taking into account new historical challenges, as well as modeling the impact of monetary instruments of stabilization
policy on the potential for economic recovery of the United States, Japan and Germany. To achieve the goal of the study,
scientific and special research methods were used, namely: methods of analysis, abstraction and synthesis, induction
and deduction, as well as a system-structural method; hypothetical-deductive method; idealization method; methods of
economic and mathematical modeling. An analysis of the consequences of the state policy to counteract the downturn
in the economic situation as a result of the COVID-19 pandemic made it possible to periodize it and establish that the
stabilization measures at the first stage were mainly of a fiscal nature, while at the second stage they were focused on
monetary containment of the volatility of commodity prices. A regression express analysis of the relationship between
monetary incentives and changes in GDP and inflation in the United States, Japan, and Germany made it possible to
establish that the influence of monetary impulses on price stability manifests itself over a longer period of time and
depends on the influence of many factors, including price fluctuations, changes in nominal wages, exchange rate dynamics
and expectations of economic agents
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INTRODUCTION

There are different views on the interaction of economic  of their role in providing legitimacy and scientific support
theory with economic policy. If economic policy is seen as  for decisions proposed by decision makers. The existing
the result of some rational decisions, there is disagreement  relationship between the economic theories accepted by
about the relevance of economic theories and the definition  the scientific community and the economic policy of the

Suggested Citation:
Reznikova, N., Ivashchenko, O., Hrynchak, N., & Dvornyk, 1. (2022). Monetary traps of the new macroeconomic consensus: Problems of
stabilization policy after COVID-19. Economics of Development, 21(1), 17-24.

*Corresponding author

Economics of Development. 2022. Vol. 21, No. 1 17 -.I



Il- 18

Monetary traps of the new macroeconomic consensus...

government is controversial. Radical approaches are based
on the hypothesis that the goal of economic policy does not
imply reference to economic theories and the application
of their results, and therefore, for adherents of this posi-
tion, economic policy is not an expression of the justice
or truth of economic theory. At the same time, there are
representatives of another approach, according to which
economic theory remains relevant for economic policy, and
the theorists’ reflections turn into the results of real de-
cisions. In some cases, various economic theories can be-
come an effective tool in the struggle for biased intellectual
arguments in favor of making certain political decisions.
And although the theoretical economist is engaged in the
development of economic theory, economic policy does not
look like a way to embody its results, because the theory
is always associated with many other factors, including
politics produced at the supranational level, at the basis of
the decisions made by politicians. This means that the idea
that the economic policy implemented by the government
should reflect the logic of scientific theories is considered
illusory. Therefore, the discussion between representatives
of different scientific schools should be based on the principle
of searching for the optimal economic policy in the existing
historical realities in the context of global uncertainty, which
is characterized by the irrationality of the behavior of eco-
nomic agents, asymmetric information and limited resources.

LITERATURE REVIEW

The New Macroeconomic Consensus (NMC) actually became
a merger of modern macroeconomic schools (new classical
economics and new Keynesian economics), which deter-
mined its influence in terms of shaping approaches to inter-
preting modern macroeconomic processes, and hence the
search for analytical arguments in favor of substantiating
the need for macroeconomic policy. The term “consensus”
indicates that there was an agreement among economists,
in whose positions there is usually no unanimity after the
collapse of the neoclassical synthesis of the 1970s [1-3].
The statement that the history of economic policy ended in
reaching a consensus, is extremely approximative, because
a retrospective analysis of its implementation cannot ig-
nore a number of contradictions, which, depending on a
particular historical context, either become aggravated (in
conditions of the search for an optimal stabilization policy
under the conditions of the existing economic realities and
challenges of the endogenous and exogenous nature of the
stabilization policy) or lose their categorical nature (under
the conditions of the implementation of economic policy
of its allocative and distributive functions) [4]. Since the
1990s, inflation targeting with a strong emphasis on ra-
tional expectations has become one of the central goals of
monetary policy [5]. At different times, researchers belong-
ing to different scientific economic schools have deter-
mined the impact of monetary policy on price stability and
economic growth at various stages of the business cycle,
while coming to different conclusions [6-8]. Hence, the key
elements of the NMC as an exponent of the methodologi-
cal consensus within the macroeconomic mainstream were
the following: 1) the main task of the Central Bank was to
ensure the stability of consumer prices, and the Central
Bank must publicly commit itself to achieving the inflation
target (usually around 1-3%); ) 2) to achieve the goal of

inflation targeting, the Central Bank should be functionally
and institutionally independent from the government or
ministries of finance, which would deprive it of the need
to provide loans to the government; 3) giving preference
to the use of indirect monetary policy instruments (in
particular, interest rate adjustments) as opposed to direct
methods of deficit financing or cash financing, credit control
or management [9].

Such assumptions are taken from neoclassical eco-
nomic equilibrium models with rational expectations, where
equilibrium is reached at the “natural rate” of interest (the
equilibrium real interest rate) when expected savings match
the demand for investment [10]. As pointed out in some re-
search work [11], given that nominal price rigidity and fric-
tion in the labor market (between workers, unions, employ-
ers, and the government that regulates the minimum wage)
limit the achievement of short-term equilibrium, the key
role of the Central Bank is to use the potential of interest
rate policy for the restoration of economic equilibrium [12].
In theory, choosing the goal of achieving low inflation, the
Central Bank automatically guarantees the smallest output
gap (the difference between actual and potential GDP) or
the same level of activity that would be achievable in the
absence of the problem of nominal rigidity (in a situation
of perfect competition) [11], that’s why well-functioning
financial markets facilitate the transmission of monetary
stimulus, and the use of fiscal policy instruments should
be limited not to distort the natural interest rate [13].
And although the founding documents of the ECB recog-
nize the priority over price stability (which could be friv-
olously interpreted as a certain tilt towards the monetary
doctrine), in practice, the central bank, implementing the
inflation targeting policy, is engaged in providing condi-
tions for economic growth. Consequently, for the ECB, both
goals — price stability and economic growth - are equiva-
lent, which leads to a request for a symbiosis of the ideas
of monetarists and Keynesians at the heart of its monetary
regulation [14].

It should be emphasized that back in 2012, within
the framework of the OECD initiative “New Approaches to
Economic Challenges” [15], despite long scientific discus-
sions and political disputes, a compromise was reached
towards the formation of a “new economic narrative”. Ac-
cording to the agreements reached, it should consist of the
following three elements: 1) a new concept of economic
progress, which involves a deeper understanding of the re-
lationship between growth, human well-being, inequality
reduction and environmental sustainability, which can be
used in the development of economic policy; 2) new ap-
proaches to interpreting the fundamental generalizations
of economic theory, which involves the use of new economic
policy tools (quantitative easing, helicopter money); 3) new
approaches to the implementation of economic policy, pro-
viding for a wider range of political and institutional reforms
based on new principles and analysis to achieve new social
and economic goals.

Government policies in dealing with the effects of
COVID-19 have varied in strength and impact on the econ-
omy. It was implemented through monetary and fiscal
channels of influence on economic activity, its formal task
was to restore the dynamics of GDP, and a side undesirable
consequence of fluctuations in the price level in the economy.
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The channels of macroeconomic influence on economic ac-
tivity include: cyclical variations in GDP growth affecting
production/demand effects, changes in the country’s terms
of trade and capital flows; monetary shocks, which in turn
determine the level of investment risk, interest rates and
yield curves, as well as capital flows; fiscal shocks that act
like monetary shocks and, in addition, crowd out private
investment; the degree of volatility in key currencies, in-
terest rates and production. The purpose of the article is
to analyze the macroeconomic policies implemented by
the governments of the United States, Japan and Germany,
with an emphasis on the study of the positive and negative
effects of the transmission mechanism created by the mone-
tary authorities.

To achieve the goal of the study the following tasks
were set: determination of the relationship between eco-
nomic theory and economic policy in order to determine
the potential of economic theory to illuminate the modern
practice of the stabilization policy of governments, taking
into account new historical challenges; consideration of
the key characteristics of the New Macroeconomic Consen-
sus to determine the expectations of the effectiveness of
monetary policy to correct the manifestations of the eco-
nomic downturn; periodization of the policy of stimulating
economic activity in the context of the pandemic and de-
termining the defining role of the monetary transmission
channel on GDP growth; emphasis on the role of helicopter
money in the policy of the Central Banks of the USA, Japan
and Germany; modeling the impact of monetary instruments
of stabilization policy on the GDP growth potential of the
USA, Japan and Germany.

On the basis of a comparative analysis of alternative
schools of macroeconomic thought, arguments are pro-
posed in favor of prioritizing the directions of stabilization
policy from fiscal to monetary instruments using the con-
cept of “monetary trap”. The novelty of the study lies in the
explanation of the current practice of stabilization policy on
the theoretical basis of the New Macroeconomic Consensus
and in determining the effectiveness of monetary policy in
correcting the manifestations of the economic downturn.

MATERIALS AND METHODS

A feature of the proposed approach is the study of the phe-
nomenon of a money trap, which is proposed to be consid-
ered as a special case of an unforeseen macroeconomic re-
action to the stabilization anti-crisis policy pursued by the
state, designed to stimulate economic activity and contrib-
ute to the growth of aggregate output. The current monetary
policy of the three developed countries — the USA, Germany
and Japan is considered not only through the prism of em-
pirical facts, but also on the basis of a deep analysis of the
theoretical foundations of economic policy. At the same
time, the role of economic theory as a science in the choice
of monetary policy instruments is not absolutized, but rath-
er is questionable [16-18]. The information base of the study
is the scientific developments of theoretical economists and
practical economists. The study is based on the categories
of theoretical (hypothesis, concept, theory, problem) and
empirical (facts, empirical generalizations, empirical de-
pendencies) levels of cognition, the characteristic features
of which are: objectivity; rationality; high level of general-
ization; universality and use of special ways and methods

N. Reznikova et al.

of cognitive activity. A regression express analysis of the
relationship between monetary incentives and changes
in GDP and inflation in the United States, Japan and Ger-
many made it possible to establish that the influence of
monetary impulses (money supply M2) on price stability
manifests itself over a longer period of time and depends
on the influence of many factors, such as: fluctuations in
prices in the markets of raw materials, energy, food prod-
ucts; change in nominal wages; exchange rate dynamics
and business expectations. To achieve the goal and solve the
problems of the study, scientific and special research meth-
ods were used, namely: methods of analysis, abstraction
and synthesis, induction and deduction, as well as a sys-
tem-structural method (when studying monetary policy as
a policy and practice; when determining new forms of man-
ifestation of monetary policy, when determining the funda-
mental bases for the choice of instruments of stabilization
policy); hypothetical-deductive method (when creating a
system of deductively interconnected hypotheses about the
expansion of monetary policy tools to stimulate economic
activity); the method of idealization (when determining the
conceptual foundations of the New Macroeconomic Con-
sensus doctrine); methods of economic and mathematical
modeling (when assessing the impact of an increase in the
money supply on the rate of GDP growth).

The purpose of the article is to prove that differences
in the effects of monetary policy shocks can be explained
by differences in aggregate demand and aggregate supply
in individual countries. The higher sensitivity of money
demand to changes in the income of economic agents and
interest rates, as well as the lower interest rate elasticity of
total personal consumption spending, contribute to the im-
provement of the effectiveness of monetary policy. The pa-
per hypothesizes that capacity constraints (supply shocks)
and high price revision rates contribute to monetary policy
shocks moving more in nominal terms than in real terms.
Moreover, in open economies, central bank interest rate
decisions can affect international capital flows, leading to
changes in financial conditions and exchange rates in de-
veloping countries and then in macroeconomic variables.

The monetary rule is a function of the reaction of
the central bank to changes in the main macroeconomic
indicators (inflation, output and exchange rate) through a
change in the monetary policy instrument. Empirical ex-
perience [15; 19; 20] has shown that, in contrast to devel-
oped countries, in developing countries the equation of the
monetary rule may include both the dynamics of inflation
and aggregate output, and other macroeconomic variables —
in particular, the exchange rate, the unemployment rate
and others. At the same time, the degree of sensitivity of
the base interest rate of the central bank to changes in the
aggregate output and the exchange rate, as a rule, is lower
than to the dynamics of inflation. In the course of this study,
it is planned to demonstrate that the use of a monetary
channel to stimulate economic activity in developed coun-
tries (using the example of the USA, Germany and Japan)
does not give the declared results. Increasing the money
supply and manipulating the interest rate has no direct ef-
fect on total output. This result suggests that the monetary
rule for developed countries in the post-pandemic period
should undergo some changes. Economic theory argues that
in countries with emerging markets, monetary aggregates
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(monetary base, money supply, etc.) are often the key in-
struments of monetary policy. The use of these tools is ap-
propriate in case of high uncertainty in the dynamics of real
interest rates (high inflation or high economic growth rates,
high dependence of inflation on the dynamics of monetary
aggregates, or a complex procedure for estimating a certain
equilibrium level of interest rates). On the other hand, with
a developed financial architecture and a high velocity of
money, interest rate management is the most efficient. The
experience of the stabilization policies of developed coun-
tries shows that in the face of uncertainty and a crisis in the
field of health protection, in the context of a break in value
chains and supply chains, the central banks of the United
States, Germany and Japan, in an attempt to stimulate
economic activity, aggressively used monetary policy tools
that are more characteristic of developing countries [20].

RESULTS AND DISCUSSION
The actions taken to contain the coronavirus have caused
an economic recession in recent human memory and have
upended fiscal and monetary policies of the nations [21].
As part of the policy of countering the economic downturn
caused by the COVID-19 pandemic and restoring economic
activity, it is proposed to distinguish two periods in the poli-
cies of developed countries: 1) an unprecedented increase
in debt financing to counter the crisis; 2) build-up of infla-
tionary processes after the revival of economic dynamics.
The period of increasing debt financing (February
2020 - August 2021). At this time, the governments of
developed countries introduced restrictive measures for
citizens and businesses, recorded failures in various sectors
of the economy, mobilized resources and launched diverse
economic renewal programs. The depth of the recession
due to COVID-19 would have been much greater if mas-
sive economic support policies had not stopped a further
decline in activity. Direct fiscal measures on revenues and
expenditures, programmed for the end of 2020 in devel-
oped countries, were estimated at more than 9% of GDP,

and another 11% in various forms of liquidity support,
including capital injections, asset purchases, loans and
credit guarantees. The opportunities for developing coun-
tries were much more modest, but still significant: about
3.5% of GDP through fiscal channels and more than 2%
through monetary support channels [20].

Not only the scale but also the novelty of the policies
also contributed to the recovery. An illustrative example of
this was the €750 billion package of European Union pan-
demic recovery initiatives, consisting of grants and tempo-
rary emergency assistance. It contained cash and in-kind
transfers to affected firms and households; wage subsidies
to maintain employment; extended unemployment insur-
ance; tax deferral; and regulatory initiatives to ease classi-
fication rules and provisioning requirements for bank NPLs,
while freeing up buffers to absorb losses [22].

During this period central banking activity in advanced
economies extended beyond sovereign debt to broader as-
set purchases and lending to commercial banks, supporting
lending to a wide range of borrowers. The Federal Reserve
also announced changes to its monetary policy strategy,
moving to a flexible average inflation target of 2% with
a time lag.

The period of increasing inflationary processes (Sep-
tember 2021 - until now). In response to it many central
banks are moving to a tighter monetary policy. The tight-
ening came through an increase in nominal interest rates
among sovereign borrowers with developed economies.
In 2022, the main focus is on further increases in interest
rates and contraction of record high central bank balance
sheets. Expectations of a tougher policy led to financial
market instability and downward reassessment of risks. Ac-
cording to the IMF survey, capital outflows from emerging
markets were as large and fast in early March as they were
at the start of the pandemic [23]. The transmission of mon-
etary impulse occurs from the discount rate to GDP (Fig. 1).
By lowering the rate, the central bank stimulates business
activity, resulting in an increase in GDP.
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Figure 1. The main channels of monetary transmission (the case of an increase in the discount rate)

Source: [20; 24]
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Long before the start of the pandemic, the central
banks of the leading countries of the world actively used
the monetary mechanism to stimulate economic activity.
Several central banks provided additional liquidity to fi-
nancial institutions by reducing the bank reserve require-
ment ratio (such as Brazil, China, Malaysia, the Philippines
and the United States) [25]. The Bank of Japan in coordi-
nation with the Bank of Canada, the Bank of England, the
European Central Bank, the Federal Reserve and the Swiss
National Bank enhanced the provision of U.S. dollar li-
quidity on March 15, 2020, by lowering the pricing on the
standing U.S. dollar liquidity swap arrangements by 25 ba-
sis points. Japan also has several important bilateral and
regional swap arrangements with Asian countries. The key
measures adopted by the Bank of Canada include: a) reduc-
ing the overnight policy rate by 150 bps in March 2020 (to
0.25%); b) an extension of the bond buyback program across
all maturities; c) announcing an increase in the target for
settlement balances to $1,000 million from $250 million;
d) together with central banks from Japan, Euro Area, U.K.,
U.S., and Switzerland, announcing further enhancing the
provision of liquidity via the standing US dollar liquidity
swap line arrangements. The Bank of Korea has taken several
measures to ensure continued accommodative monetary
conditions and facilitate financial system liquidity. These
include: 1) lowering the Base Rate by a cumulative 75 basis
points, from 1.25% to 0.5%; 2) making unlimited amounts
available through open market operations (OMOs); 3) ex-
panding the list of eligible OMO participants to include
selected non-bank financial institutions [24].

The rate cut became permanent, as a result of which,
before the start of the covid crisis, rates were at zero in all
the three countries. Therefore, their central banks were
forced to use another monetary instrument — a direct ex-
pansion of the money supply (M2 aggregate) or the issue
of money. The logic was the same: by offering “helicopter
money” to business entities, central banks revive business
activity which stimulates GDP growth [20]. This allows the
authors to put forward the initial hypothesis that there is
a linear effect of the change in the M2 aggregate on the
change in GDP in each of the three countries.

N. Reznikova et al.

While theoretical considerations suggest that heli-
copter money is particularly effective in extreme economic
conditions, it can create difficulties and instability [20; 26].
Some of them are:

1) political-normative: in order to achieve the effect
of “helicopter” money, first, it is necessary to coordinate
the responsibilities of the government and an indepen-
dent central bank. Although this is not difficult in theory,
in practice the government and the central bank may work
on different short and long term strategies to achieve eco-
nomic growth. For example, coordination between the ECB
and national fiscal authorities is extremely difficult, if not
impossible, in the Eurozone due to different fiscal policies,
different objectives and a single monetary policy throughout
the union;

2) spending and saving: Once the money reaches the end
consumers, they may decide to save it instead of spending,
and in doing so, they defeat the ultimate goal of helicopter
money to stimulate consumption;

3) impact on the currency: economists fear that the
printing of money may lead to the devaluation of the na-
tional currency which hinders the recovery of the economy;

4) inflation may exceed expectations and the central
bank may miss the opportunity to control inflation, as
there are concerns about weakening the independence of
the central bank in the course of the application of the policy
of “helicopter money”.

Although in theory the concept of “helicopter money”
seems attractive and correct, there are problems with its im-
plementation. How efficiently the helicopter money will be
distributed, whether the economic agents who receive it
will store or spend the funds, or whether this will lead to
inflationary pressure are just some of the problems of their
implementation. R? is a statistical measure that represents
the proportion of variance for a dependent variable that
is explained by one or more independent variables in a
regression model. Using the F-test, it is proposed to
calculate the probability that there is no critical difference
between the variances of two variances. P-value - the
minimum level of significance at which the main hypothesis
is rejected.

Table 1. Dependence of GDP growth on M2 growth

Country R? F-test Equation of E;Z?il'i:ieesnts
USA 0.379 (09.’010681) GDP=2,261-64.75*M2 8852121
Japan 0.015 (82?3) GDP=0.454-28,83*M2 82;23

Germany 0.256 ((5)’(1)?;;) GDP=3,749-160*M2 88;22

Source: [27; 28]

It follows from the data in Table 1 that in all three
countries there is a weak dependence of GDP dynamics on
monetary impulses. The change in the state of economic
activity is explained by a change in the money supply in
the US by 38%, in Germany by 26%, and in both cases the
relationship is inverse, which seems counterintuitive. For
Japan, the analysis turns out to be irrelevant, the constructed
regression does not overcome the quality check (F-test and

P-value of the regression coefficients). However, monetary
policy (change M2) is better synchronized with GDP, which
is shown by each country with a quarter shift. It follows that
there is an hourly lag (by about 1 quarter) between mone-
tary policy measures and changes in economic activity. A
repeated regression analysis of the relationship between
the change in the M2 aggregate and GDP was carried out,
taking into account the hourly lag (Table 2).
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Table 2. Dependence of GDP growth on M2 growth, taking into account the lag

Country R? F-test Equation of E;Z?fl'i:ieesnts
USA 0.318 (06:2)521350) GDP=-1.19+5,941*M2 8:(2)3315(8)
Japan 0.227 (3}1)2; GDP=-2.29+111.54*M2 8:823;

Germany 0.490 (107?6‘6625) GDP=-5.24+2,262*M2 888;?

Source: [27; 28]

The analysis results are improving for Germany
and Japan, although not enough for the latter to pass the
qualitative test. The logic of the relationship between GDP
and M2 is getting in the right direction: an increase in the
money supply (by 2.3% in Germany or 5.9% in the US) can
stimulate an increase in GDP (by 1%). Although most of the

increase in the latter is still due to other factors. It is possi-
ble to check the likelihood of inflation as a negative conse-
quence of the active use of the monetary channel to stimu-
late the conjuncture by identifying the relationship between
the change in the M2 aggregate and the change in the con-
sumer price index (CPI) for the selected countries (Table 3).

Table 3. Dependence of the CPI increase on the M2 increase without taking into account the lag

Country R F-test Equation of f(;Zt?il'il:::nts
USA 0.055 <8j§§8) CPI=0.65+6.55"M2 8;2‘;85;
Japan 0.066 ((1{(3);3) CPI=0.25-8.42*M2 8;;{33

Germany 0.039 (gﬁg) CPI=0.24+15.18"M2 Do

Source: [27; 28]

The performed calculations indicate that the rela-
tionship between inflation and the increase in the money
supply in the economy is not traced and the regressions are
unrepresentative. Accounting for the time lag does not sig-
nificantly improve the quality of the regression. From the
regression analysis of the impact of the monetary channel
on the dynamics of the economy in the time period from
2018 to 2022, the following conclusions can be drawn for
the group of the most developed countries: the monetary
channel really ensures the transfer of momentum from
money supply to GDP; the influence of the monetary chan-
nel on the conjuncture is not decisive, the study needs to
be deepened to establish the influence of other factors; in
the short term, in a recession, the monetary impulse does
not cause a jump in inflation and the accuracy of the study
can be deepened by expanding the horizon of analysis of
changes in the phenomena.

CONCLUSIONS

The analysis of the consequences of the state policy of
counteracting the downturn in the economic situation as a
result of the COVID-19 pandemic made it possible to carry
out its periodization, which at the initial stage was charac-
terized by an increase in debt financing of state anti-crisis
programs, and at the second stage, by counter-inflationary
measures to prevent possible negative effects from exces-
sive stimulation of the economy. The measures at the first
stage were predominantly fiscal in nature while at the sec-
ond stage they were focused on monetary containment of
the hypothetical volatility of commodity prices.

The regression express analysis of the links between
monetary incentives and changes in GDP and inflation in
the USA, Japan and Germany, made it possible to establish
that the impact of monetary impulses (M2 money supply)
on price stability manifests itself over a longer period of
time and depends on the influence of many factors. They
can be price fluctuations in the markets of raw materials,
energy, food products, changes in nominal wages, exchange
rate dynamics and business expectations.

Macroeconomic stability in today’s mainstream mac-
roeconomy is understood primarily as price stability. This
opinion was rooted in the period of low macroeconomic
volatility in developed countries in the second half of the
1980s and the first half of the 2000s. The main problem in
the new synthesis models is inflation and its control. It is
price stability, and not the smoothing of output fluctuations
or the achievement of full employment, that is considered
the main and only goal of monetary policy. But as a result of
the global recession unfolding, the assertion that stable low
inflation eliminates the problem of cyclical economic devel-
opment, which became the leitmotif of the new neoclass-
ical synthesis, has lost its empirical foundation. A properly
built monetary policy is the best tool for achieving low price
growth rates, but an important condition for its effectiveness
is the trust of economic agents in the monetary authorities
for the sake of which their actions must be clear, consistent
and predictable. With a simultaneous supply shock and de-
mand shock, as well as the announced start of depression,
central banks should reconsider their targets, taking into ac-
count the challenges that will be placed on governments in
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the face of global uncertainty. In this regard, it is promising  monetary policy, but also its goal-setting which will make it
to continue the study of not only the tools for implementing  possible to predict the further merging of economic thought.
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"HaB4anbHO-HayKOBUM IHCTUTYT Mi>KHAaPOAHWX BiGHOCKH
KuniBcbkoro HalioHanbHOTO yHiBepcuTeTy iMeHi Tapaca LLleBueHKa
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3SKMiBCbKMM HaLiOHaNbHMM EKOHOMIYHWM YHIBEpPCUTET iMeHi Bagmnma leTbMaHa
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MoOHeTapHi NaCTKN HOBOIro MaKpPOEKOHOMIYHOIroO KOHCEHCYCY:
npo6nemu ctabinizauinHoi nonitukm nicnga COVID-19

AHoTaUif. AKTYaJbHIiCTb AOCTII)KEHHS MOJSITa€ y PO3MIsi TPaHCMICiiHMX KaHasiB, SIKUMM Deasi30ByBaBCSl BIUIMB
MOHEeTapHOi TOMITUKM, sKa 3[ilicHIOBajacs ypsmamMu Ta leHTpo6ankamu CIIA, Sdnouii ta HiMmeuunnu. Meta crtaTTi
TIOJISITa€e B PO3IIAi heHOMeHa MOHEeTapHO1 MacTKM IK OKPEMOTO BUITA/IKY Herepe6aueHoi MaKpOeKOHOMIUHO1 peakirii Ha
cTabimi3aliiiHy aHTMKPU30BY IO TUKY, 1[0 TPOBOAMTHCS e P3KaBOI0, IKa IMTOK/IMKAaHa CTYMY/TIOBATY EKOHOMIUHY aKTUBHICTh
i CIpUSITY 3POCTAHHIO CYKYITHOTO BUITYCKY. Y CTaTTi 6y/I0 BM3HAUEHO IMOTEHIIiaJl eKOHOMIUHOI Teopii (3 akIeHTOM Ha
HoBoMy MakKpOeKOHOMiUYHOMY KOHCEHCYCIi) AJIs1 BUCBIT/IEHHS CyYyacHOI MPaKTUKY JepskaBHOI cTabii3aiitHoT momiTuKu
3 ypaxyBaHHSIM HOBMX iCTOPMYHMX BUKIMKIB, & TAKOX MPOBENEHO MOJETIOBAHHS BIUIMBY MOHETApPHUX iHCTPYMEHTIB
crabinizanifiHol momiTMKY Ha IIOTeHIial eKoHomiuHoro BimHoBimeHHs CIIA, dmonii Ta Himewunun. [ DOCSITHEHHS
MeTH Ta BUPIileHHS 3aBIaHb JOCTiIKeHHSI BUKOPMCTOBYBAINCS HAYKOBIi Ta CrieliajJbHi MeTOaM AOCTiIKEHHS, a came:
MeTOIM aHasli3y, abCTparyBaHHs Ta CMHTE3Y, iHAYKIIii Ta AemyKIlii, a TAKOXK CMCTEMHO-CTPYKTYPHUIT METOI; TilTOTETUKO-
IeNyKTUBHUII MeTOH; MeTO[ imeasi3allii; MeToau eKOHOMiKO-MaTeMaTU4YHOTO MOJe/oBaHHSI AHaji3 HaCTigkiB
Jlep>kKaBHOI MOMITUMKY NPOTKUIII cafgy eKOHOMIUHOi cuTyalii B pesynbraTi nanfgemii COVID-19 nosBonus mposecTH ii
nepionu3ariito Ta BCTAHOBUTH, IO CTabiIi3alliliHi 3aX0y Ha MepIIOMY eTarli Maiu epeBaxXHO dicKaIbHUI XapakTep, Ha
IPYrOMY eTarti BOHU Gy OpieHTOBaHi Ha MOHeTapHe CTPUMYBAaHHS BOJIATUIbHOCTI IIiH. PerpeciitHmii ekcripec-aHarti3
3B’I3KiB MOHETapHMX CTUMY/IB 3i 3mMiHO0 BBII Ta iHbnamii y CIIA, Sdnonii Ta HiMeyunHi 103BOMMB BCTAHOBUTH, IO
BIUIMB MOHETapHMX iMITy/IbCiB Ha I[iHOBY CTabiJbHICTh MPOSIBJISIETCS HA GiJIbIII TPUBAJIOMY IEPIOJi Uacy Ta 3aJeXKUTh
BiJ BIUTMBY 6araTbhox (akTopiB, cepe[ IKMX KOJMBAHHS 1iH, 3MiHa HOMiHaJIbHO1 3ap006iTHOI TUIaTH, KypCcoBa IMHaMiKa Ta
OUiKyBaHHSI €KOHOMIUYHMX areHTiB

KniouoBi cnoea: MakpOeKOHOMiUHA MOJIiTMKA, MOHEeTapHa MOIiTHKA, BEPTOJIiTHI IPOIL, LIeHTpaIbHMiT 6aHK, EKOHOMiUHe
3POCTaHHS, eEKOHOMiUHe BiTHOBJI€HHS, PO3BMHEHI KpaiHu
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Dynamics of Formation of Transitional Prices
on the Chain of Sequential Markets: Analytical Model

Abstract. Although the problem of formation of market prices, determination of equilibrium prices within the model
“Demand - Supply” is quite known and a great number of both theoretical works and works that summarize the results of
observations are devoted to its research, this problem remains relevant, especially as to the dynamics of pricing processes
and the stability of equilibrium prices in relation to changes in parameters that characterize the state of the system. Most
studies addressing these issues focus on either a particular local market or the global market for some products in general.
The purpose of this work is to build a mathematical model that would allow us to analyze general issues related to the
formation of transitional prices in the finite N-dimensional chain of sequential markets in accordance with the scheme
of market equilibrium. An analytical model is proposed that makes it possible to study the dynamics of prices in adjacent
markets. Within this model, which is based on the determination of processes using a system of integral equations, it was
assumed that the impact on the chain of sequential markets and the response to this impact are continuous over time. The
dynamic aspect of the proposed pricing model in the vertical sequence of markets is the existence of an “after-effect”, which
is described in an integral form by the delay distributed over time. The issues of adequacy of the model were examined, its
internal coherence was studied, the correctness of the transition from the mathematical model of dynamics as a system
of integral equations to the model in the form of a system of linear algebraic equations was substantiated. The conditions
for the existence of the solution for this system of equations and the area of its stability are formulated. The mathematical
model proposed in this paper allows for a qualitative analysis of the system states (by phase trajectories). Examples of
numerical implementation of our analytical model for two and three sequential markets are given, equilibrium prices for
each link of the chain of sequential markets are determined. Applying simulation modelling, the stability of the solution in
relation to changes in such parameters of the model as the elasticity of demand and supply in the market under study and
cross-elasticities in adjacent markets as well as the impact of these parameters on such dynamic indicators of the market
system as the rate of attainment of equilibrium was examined

Keywords: market vertical, pricing, phase trajectories, Volterra integral equations, model adequacy, simulation modelling,
elasticities of supply and demand
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INTRODUCTION

At all stages of production of goods and services, as well as
their sale, the structures of interaction of economic agents
are quite diverse. However, generally there are two types
of relationships distinguished, according to which the clas-
sification of relations between economic agents is carried
out. Firstly, it is a hierarchical type of relations, i.e. ver-
tical interaction or even integration; secondly, these are

Suggested Citation:

relations of competition or cooperation at the same level,
i.e. horizontal interaction. In the international model of
differentiated goods, the “Rule of Three” market struc-
ture (RoT-market) can be implemented, which allows for
competition both within the country and between firms of
different countries [1]. In this case, the long-term risk of a
firm facing domestic competition may be higher or lower
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than the short-term risk, whereas a foreign monopolist has
less long-term risk.

While the features of horizontal interaction are
explored in many works of both practical and theoretical
direction, the issues of vertical interaction are more com-
plex, at least in theoretical terms, but they are becoming
increasingly relevant due to the rapid development of glo-
balization processes [2]. The problem of vertical interac-
tion in the product market has become especially acute in
recent years due to the COVID-19 epidemic. This has even
led to a failure in economic activity and, as a result, af-
fected the efficiency of participants throughout the mar-
ket vertical [3]. Thus, there is a need to build mathematical
models describing the dynamics of processes in a market
sequence. Thus, in his review “Mathematical Problems of
the Next Century” [4], the leading American mathemati-
cian Steve Smale, an expert in the field of mathematical
economics, identified the problem of introducing dynamics

e International market

o National market

into economic theory as one of such problems (the so-
called Problem 8: Introduction of Dynamics into Economic
Theory, according to his definition). And this theory of dy-
namic equilibrium should be compatible with the theory
(static) of equilibrium, which was laid down in the works of
Leon Walras [5] and acquired its modern appearance thanks
to the works of such scientists as Paul Samuelson [6] and
John Hicks [7].

Sales of many goods including, for example, agri-
cultural products, coal, oil, gas, electricity, are carried out
through sequential markets. Let’s consider the features of
the vertical structure of a market. For the commodity mar-
ket, the links of such chain are extraction of raw materials,
its processing, production of semi-finished products (or
components), production of finished goods, trade (sale),
i.e. delivery to the end consumer. The vertical sequence
of commodity markets can be represented by the scheme
shown in Figure 1.

o Large wholesale

e Small wholesale

o Retail trade

e Customer

Figure 1. The sequence of links of the vertical chain of markets (hierarchical structure)

In its most extensive form, such sequence is most often
observed in commodity markets. However, some types of
services, for example, IT technologies business, also have
a similar vertical structure of the market [5; 8]. Depending
on the type of goods, some chains in this sequence may
be missing. If the hierarchy of service markets is consid-
ered, such chain includes a minimum number of links. The
shortest vertical chains can consist of such levels: 1 -3 -5 -
6 or 2 -4 -5 - 6. In fact, the vertical sequence of markets
reflects a chain of successive stages of value creation. The
total sum of value added generated at each level of this
chain determines the final value of goods.

Numerous studies are devoted to assessing the
quantitative changes [9] that occur in markets as a result of
integration processes, and determining links between fac-
tors [10] that define the direction and speed of these pro-
cesses. Exponential sliding averages may be characteristic
of the system states, and the possible states themselves are
described with Markov chains [11]. But this analysis reveals
mainly the consequences, not the causes of the processes.
In order to understand the possible direction of evolution of
individual links in the sequence of markets and their conse-
quences, it is necessary to take into account the very nature
of qualitative connections between these links as well as to
determine the quantitative indicators characterizing these
connections with a variety of mathematical tools. Then,
based on the analysis of the obtained results, it is necessary
to develop a dynamic mathematical model of the system to
determine the trajectories of the system development and
identify the boundaries of stability of equilibrium states.

Modern theoretical studies of economic and social
problems are based on mathematical models of sufficiently
large dimensionality, with which the dynamics of the sys-
tem states by development trajectories is described, i.e.,
a qualitative analysis of the system is carried out. This
analysis is the basis for predicting the development of
processes that can occur in the system depending on the
implementation of a particular scenario, therefore, on the
value of the parameters that are provided in the model.
Thus, one of the first reports considered at the meeting
of the Club of Rome, namely “Boundaries of Growth” by
Dennis L. Meadows [12], included forecasts about human
population and the depletion of natural resources. The
basis for these forecasts were (this should be emphasized)
dynamic mathematical models, in which the state of the
system was described through a system of differential
equations. The value of this approach is that a compara-
tive analysis of the 1972 mathematical model and the 1993
World3 model made it possible to create a global devel-
opment strategy aimed at stabilizing the system that can
be called “Humanity”. The argument in favor of the effec-
tiveness of the application of mathematical modelling in
economic and social research also lies in the fact that the
analysis of the dynamics of processes that have taken place
worldwide over the past 30 years confirmed the consistency
of forecasts by the Meadows model [13]. This example
most convincingly demonstrates the feasibility of creating
mathematical models of dynamics to determine possible
directions of development of economic and social systems,
the availability of powerful computing equipment allows to
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consider scenarios that are determined by a large number
of variables, and the possibility of their implementation
depends on a large number of parameters. One of the ad-
vantages of mathematical modelling is that this approach
allows to obtain a fundamental solution of the problem,
and by substituting certain values of parameters, you have
the ability to determine the prevailing impact, thus the de-
velopment of the system can be set in the desired direction.

The need to develop mathematical models of the sys-
tem that would take into account as many significant factors
as possible is also explained by the presence of psychological
factors affecting pricing, for example, in the financial mar-
ket [14]. Thus, it has been proved that the need to make de-
cisions in conditions of uncertainty can lead to an increase
in the probability of systematic errors in the pricing process.

If you consider the relations between participants
that determine the pricing process at different levels of the
market vertical [15; 16], then at the lowest level, the re-
lationship between the buyer and the seller has the form
of a one-time agreement, and all information about the
product is reflected by its price. The next step is repeated
transactions, leading to the formation of weak, but certain
relations between the buyer and the seller. However, indus-
trial marketing, especially within the global industry [17],
is generally based on closer long-term relations that rely
heavily on the interaction between market participants.
Such relations are inherent in a higher level of the mar-
ket vertical. Strong partnership relations are also possible;
their formation is associated with the transition to quality
management (which makes products more attractive to the
buyer). A strategic alliance, an example of which is a joint
venture, corresponds to the highest level. At the present
stage of development, this type of interaction becomes an
integral part of a firm’s global strategy, since it accelerates
the development of its technological capabilities, reduces
risks and promotes access to new resources and markets.
Thus, there is an evolution of marketing management
manifested in the transition from viewing marketing as
competition, when the interaction of market participants
takes the form of individual transactions, to viewing it as
cooperation and formation of vertical relations. Although
transactions are considered the most common marketing
relations between actors, vertical integration is considered
the most complete when raw material suppliers and product
sales companies are part of the main product company.
Apparently, the vertical market structure involves different
types of relations between the buyer and the seller.

Although many works are devoted to the issues of
interaction between sequential links of the market vertical,
they all have a predominantly practical direction, and only
a limited range of works relates to the study of theoretical
principles of the dynamics of pricing processes for the market
vertical as a single system.

A. Voronin et al.

The purpose of the work is to build a mathematical
model to determine the formation of transition prices and
equilibrium prices for each link in the chain of successive
markets and, based on the obtained analytical model, to
study the influence of external factors on the dynamics of
these processes. As external factors, the elasticities of the
supply and demand functions within the market of that
link of the vertical sequence for which the study is being
carried out, and cross-elasticities for adjacent markets
(previous relative to the investigated market and the next
after it) will be considered.

MATERIALS AND METHODS

In modern science and technology, models based on dif-
ferential and integral analysis are successfully applied to
model dynamic systems. This approach is also becoming
common in the research of economic and social systems.
Now we can provide examples of a considerable number of
economic problems, for the formalization of which differ-
ential and integral equations are used [18-20]. It should be
noted that models based on the application of differential
equations can be used when the impact on the system and
the system’s response to this impact are measured both at
some fixed points in time and in continuous measurement,
while the application of integral equations implies that this
impact is distributed over time. However, both integral and
differential equations describe the case when the processes
that determine the state of the system are continuous in
time. When time is considered discrete, difference equa-
tions are used to build dynamic models of economic sys-
tems [21; 22]. There are also attempts to apply non-local
fractional operators, which go beyond the traditional use
of elements of differential and integral calculus in building
economic models of dynamics [23]. The processes occurring
in the system can be considered Markov ones, i.e. when at
random moment of time the evolution of the system is de-
termined only by its current state and does not depend on
how the system has reached this state. Markov chains are
applied to determine possible transitions [11]. Functional
autoregressive models are also used for modelling the price
market [24]. Recently, another area of study of dynamic
systems has emerged, which is related to the application of
elements of fuzzy logic in creation mathematical models.
In this case, for example, demand and supply are described
by fuzzy numbers, and the learning function changes with-
in fuzzy limits [25]. Thus, there is a natural interest in the
extended application of mathematical apparatus to the
modelling of economic dynamics in the research of pricing
processes in the system of sequential markets.

This paper investigates the structure of interaction
in sequentially connected markets, the number of which in
general can be equal to N, based on a simplified scheme of
sequential markets, which is presented in Figure 2.

Market Market Market Market Market Market Market
1 2 i=1 i i=1 N.1 No.

Figure 2. Simplified scheme of the system of sequential markets
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To build a deterministic analytical model of sequen-
tial markets, principles of the theory of integral equations,
the Laplace transform, the theory of matrices and deter-
minants were used, and to test the theoretical principles
on the dynamics of the formation of equilibrium prices,
simulation modelling using MS Excel was made within the
framework of this mathematical model.

RESULTS AND DISCUSSION

The organization of each market is based on mechanisms
of the mutual consistency of supply and demand, which
are, respectively, functions of price. Let’s assume that
the demand function D, in each market depends only on
the price p, in that market, i.e. D=D,(p), where i=(1,N).
Whereas the supply function S, will depend not only on
the price p, in the given market, but also on the prices p,,,
and p,, in adjacent markets, i.e. S=S(p,, p, p,.,), where
i=(2,N-1). Let’s consider boundary cases. Thus, at i=1 we
will have S,=S (p,, p,), and at i=N, respectively, we will have
S,=S,(Py.,» D)- To formalize the functions of supply and de-
mand, let’s assume that they have a linear dependence on
price arguments. This assumption, although not expressed,
is taken for granted in the interpretation of market equilib-
rium by both Walras [5] and Marshall [26]. So, let’s write the
functions of supply and demand as follows:

D;=d{ —d;jp;, for i=1N, 1)

Si=cpi1rtapi+bipyy —sifor i=2, N-1, (2)
where constant values d?, s° have autonomous, i.e. inde-
pendent of prices, values of demand and, consequently,
supply functions; parameters d. and q, are elasticities of
demand and supply at a price p,; parameters ¢, and b, are
the values of cross-elasticities at prices p,  and p,,, (prices
in adjacent markets).

In some cases the marginal supply function takes the
form of:

i+1

Sy =apy +bip, — 57, )
or
Sy = CcyPy-1+ anby — S§ - 27
Using the relations (1), (2), (2°) and (2”), it is not difficult
to create a system of algebraic equations for finding equilib-
rium (static) values of the price of goods in each of the markets,
i.e.,thevalue p,"p,’..., p,"provided that D =S, where i=(1,N).

When creating mathematical models of problems of
a non-stationary (dynamic) nature, it is quite common to
apply integral equations of the Volterra type, which have a
variable integration area [27; 28]. The application of inte-
gral equations is a method of mathematical modelling, as
a result of which a relationship is established between the
known source data and the determined characteristics of
the phenomenon under study. Most often, integral equa-
tions are used to model physical processes, but recently
there has been an expansion of their application not only
to other branches of natural science, but also to economic
processes and phenomena. It is this mathematical apparatus
that the authors chose in order to create a dynamic model
of a sequential chain of markets.

The dynamic version of the mathematical model of
the system of sequential markets has a slightly different
basis compared to the static model, since it is necessary to
someway take into account the inertia of price evolution.
This can be done using a latency factor, which in time di-
mension can be either a fixed lag or distributed over all pre-
vious time periods. In this study, when creating the model,
the second option was chosen, i.e. it is assumed that there
is a distributed lateness in a continuous time segment. So,
let’s assume that the demand at a fixed point in time is
equal to the supply over the entire previous period of time:

Dy(pi()) = [, Ki (6 D)8 (P11 (1), (1), Prsa (D)d for i=T,N, (3)

where K((t,7) is the function of the two arguments, which is
the kernel of the integral equation, characterizes the way
the “dynamic memory” about the previous supply values
is organised in relation to the fixed point in time for which
demand is determined. In general, it is a function describ-
ing the system’s response to external influence at a certain
point in time. Obviously, in order to ensure causality, the
time variable for all of these functions must be descending.
The system of integral ratios (3) is the basis for de-
termining the price dynamics in each of the studied mar-
kets. For the sake of simplifying this system of functional
equations, we will consider that all functions K(t,7) depend
on the difference of their arguments in the same way;, i.e.

K;(t,7) = K(t — ) for i=1,N. 4)

With the assumption (4) considered, the system of
equations (3) takes the form:

¢ — dypy(8) = [y K(t = 1) - (@p1 (1) + bypy(7) — s9)dr,

d? — dip(t) = [ K(t = 1) - (Pi-1(D) + @iy (1) + bypis (1) — s?)d, (5)

\df — dupn(t) = fotK(t —1) - (ypw-1() + aypy(7) — sp)dr.

The system (5) is a system of linear integral equa-
tions of the Volterra equation type. It can be solved
by traditional methods of the theory of integral equa-
tions [20; 29]. However, this system contains a very large

number of parameters, so we will look for other solutions.
Let’s each equation of the system is divided by its corre-
sponding d. (i=(1,N), and we get a system of integral equa-
tions with fewer parameters:

[pd (O = [[K(t=1) - (a- py(2) + b p2(x) — a- py)dr,

{pd —pi@® = [ K(t=1) (¢ pea(D) + @ py(r) + b prys (1) — @+ py)dr, 6)
[ et

P —pu(®) = J, K(t =) (¢ py-s(1) + @ py(1) — a- py)dr.

Il- 28
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The dynamic aspect of the proposed model is the
existence of an “after-effect”, which is described in an in-
tegral form by a distributed time lag. Thus, if the kernel
K(t-7) is not taken into account, the system (6) contains five
parameters, namely:

a= a_: - is relative elasticity of supply as to demand for
the i market;

b= % c =§ — are relative cross (reciprocal) elasticities
of supply as to demand in markets that are adjacent to the
market under study;

A. Voronin et al.

P, = 4 —is price at “zero” demand,;
i

s9

ps =7, - isprice at “zero” supply.

According to the scheme of formation of “Demand and
Supply” market equilibrium by Walras (Fig. 3) prices at zero
demand and zero supply are defined as the points of inter-
section of the graphs of the corresponding functions with
the axis of ordinates.

Q

Figure 3. Market equilibrium model by Walras

It should be noted that this well-known scheme is generally
given to illustrate the concept of an equilibrium point itself as
a point of intersection of graphs of functions describing supply
and demand. In this article, the scheme is necessary for a clear
explanation of the concepts of zero demand and zero supply
which are considered when creating a mathematical model of
market dynamics. Given that the right-hand part of each of the

1+aK(d) bK(A) ... O 0 0
o 0 .. cK() 1+aK(A) bK()
o 0o .. 0 0 0

where K(4) is a fractional rational function of the parameter /.

equations in the system (6) is an integral convolution, it is ad-
visable to apply the integral Laplace transform to this system:

(D) = foooe"”pi(t)dt for i=1,N. @)

As a result, the system of linear algebraic equations
relative to p (1) acquires such a view:

Pa+a-psK(2)

0 0 pi(D) 2
0 0 pl(ﬂ,) _ pd+a«;SK(l) , (8)
cK(1) 1+aK(1) Mo pata-psK(A)
2

parameter is distributed by the exponential law from O to t.

For example, if the kernel is recorded as K(t — 1) = exp —E), Dividing each equation of the system (8) by the value K(}),
then K(2) = - ,11+1 , Where T'is a certain constant characteristic =~ we obtain a new system of linear algebraic equations which
of time, namely the parameter that determines lateness. This  can be presented in matrix form:
D) -P() =F() ®)
where
ay(1) b 0o ... 0 0 p: () 1
() = c ag() b ... 0 0 P(D) = p.(D) P2 = pd.K—l(;)JraAps 1
0 0 0 ¢ ag(h) pr(D) 1
accordingly,
a() = K1) +a.
The matrix equation (9) will have the following solution: Upon converting it, we get the formula:
N+1 N-1
P(L) = d (L) - F(L), (10) Ay = (au+ /a5—4bc) —(ao— a(2)—4bc) (12)

if there is an inverted matrix ®-'(4) for the matrix ®(/). Thus, it
is necessary to check whether the determinant of the matrix
@(4) is different from 0. It should be noted that the matrix
@(4) is a tridiagonal matrix or Jacobi matrix [30, p.34]. There
is a recurrent ratio with the corresponding initial conditions
for calculating the determinant of such matrix:

Ay =aog(D) -Ay_1(A) —bc- Ay, (A) . (11)

Economics of Development. 2022. Vol. 21, No. 1

2N+1-\lu§—4bc

Let’s determine under what conditions the matrix
@(1) becomes degenerate, since in this case the matrix
equation (9) will not have a solution. To do this, we need
to solve the following equation A,(2)=0. Therefore, from
the formula (12) we obtain

e\
ag+_ |a3—4bc
( s ) =1. (13)
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Given that a,(1)=K'(2)+a, this means that:

-1 —_
K tra 2(N+1\)/T, or K*(A) +a=2vbc- cos% for m=0,N.

2-y/bc

In the case where K(1) = %

Hence you can find that:

there is a relationship:

+ (14)
T/'lm+1+a=2\/E-cos;—:"1 for m=0,N. (14%)
Am=%~(—1—a+2m-cos;—:"l) for m=0,N. (15)

Thus, to ensure the fulfillment of the stability con-
ditions for the system (9), i.e. the existence of its solution
(10), it is necessary and sufficient that the following condi-
tion is met: 2 <0. Therefore, as follows from the ratio (15),
it is necessary to solve the inequality:

1+a > 2vbc. (16)

Taking into account the meaning of the parameters,
the condition (16) acquires this economic interpretation.
In order for the system of algebraic linear equations (9)
relative to the price of a particular product in each of the
sequential markets in the market vertical to have a stable
solution, the following condition must be met: the arithme-
tic mean of the elasticities of demand and supply for each of
the markets must be greater than the geometric mean of the
cross-elasticities of supply in their adjacent markets.

Let’s consider how this mathematical model is im-
plemented on the example of a small number of sequential
markets. Further we will examine the sequential chain of
markets, for which the markets adjacent to the studied one
are symmetrical, i.e. b=c as well as k(1) = ﬁ and, respec-
tively, a ,(2)=K'(A)+a.

Example 1 (analytical model). Let there be only two se-
quential markets, i.e. N=2. In this case the system of linear
algebraic equations in matrix form (9) is recorded as follows:

Therefore, you can write down the solution of the
system of equations (17) in matrix form:

21 (/1)) _ 1 (ao(/l) —b ) P @i+Dtans (1
(pz D) @w-»2\ =b  ay(D) 2 (1) ’ (18)
It follows from the ratio (18) that:
_ _ pa(TA+D)+aps _ pg (TA+1)+aps
P =p, () = 3.(a0(1)+b> - Ad-(m+1+a+b) ’ (19)
or
pr(2) = py(R) = PLTEPs (a+b)-pg—a-ps (20)

A-(1+a+b)  (1+a+b)-(A+(1+a+b)/T) "

Using the inverted Laplace transform, we obtain
a formula that determines the change in the transitional
market price over time:

P(6) = Py(8) = pi + CRDEEs o (240 4) - (2)

(14+a+b)

where pi, is the equilibrium price for each of the markets.
This price is determined by the ratio between the price

at “zero” demand, the price at “zero” supply for this market

and elasticities in this market and the ones adjacent to it:

(22)

Example 2 (analytical model). Let there be three se-
quential markets, i.e. N=3. In this case, the system of linear

ao(l) b . pl(;{) _ pa-(TA+D+aps . (1) 17 . . . . .
b a,(W) \p,(1)) ) 1) (I7)  algebraic equations in matrix (9) is recorded as follows:
p1(A) . ag() —b* —ag(H-b b? 1
(TA+1 .

(1) | = P e —ao( b g —ae()-b <1> (23)

p3() e —ao()-b ad)—b2) \1

Therefore, the solution to the system of equations (23) can be written as follows:
p1(A) . ag() —b* —ag(H-b b? 1
(TA+1 .

(1) | = P e —ag )b @) —a() b |- <1> (24)

ps(A) o b2 —ap(D)-b ad)-b2) \1
After the necessary transformations we get the ratio pis= (1:{% (pa+a-ps); (27)

to determine the price in each of the markets:
1+a-2b
=2 tanpy), 28
) = a)-b  pa(TA+D+ap 25) P2 = Grap—aw (Pa ps) (28)
Prstt) = ez z ) . . . . .
and the ratios defining transition regime prices for the first
P, () = ;0((;))‘22; ."d'(“’;”*“"’ﬁ (26)  and third markets:
21

From (25) and (26) we find equilibrium prices for
each of the markets:

I.- 30

N —1-a+by2 —1-a—by2
P s(t) =pis+ A -exp (++‘/_ t) +A, - exp (aff t),
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where:
A = (1+(2-1)b)-pa+a-ps—(1+a+by2) pis.
1= 5
2v2b
A = (VB DD pa-apst (ta-byZ)pis (29)
2 5
22'b

as well as for the transition price in the second market:

. —1-a+by2 —1-a-by2
Py(t) =p5+ Dy - exp(+- tt)+D2 - exp (+ t)
where
(1+(2-2)-b) pgta-ps—(1+a+bv2)p;
D, = ;
2V2b (30)
D, = ((V2+2) b—1)pg—apst(1+a—bv2)py
, = 3
2y/2b

Note that in the general case for the systems (9) and
(10) there are analytical solutions that are based on the ex-
plicit form of the inverted matrix @!(%). Its elements take the
form of Chebyshov polynomials of the second kind [31; 32],
but this issue lies beyond the scope of this work. Based on
the analytical models given in Examples 1 and 2, we will

110
P(t) a=0.2
100 \ a=0.4
90 \\ -a=0.6
30 777\\\ a=0.8
70 ———
60
50
t
40 T T T 1
0 1 2 3 4
a)

analyze the impact of the elasticities of supply and demand
functions on the magnitude of equilibrium prices and the
dynamics of changes in transition market price for the case
of two and three sequential markets using simulation
modelling.

Example 1 (results of simulation modelling). When
calculating the analytical model for two sequential mar-
kets, the following values of the system parameters were ad-
opted, namely: for both markets, the price at zero demand
was taken as 100 percent and amounted to p =100 conven-
tional units, and the price at zero supply was 10 percent
of the price of zero demand, i.e. p=0.1-p =10 conventional
units. Let us remind that the change in transitional market
prices over time for both the first and second markets is
described by the same ratio (21). Figure 4 shows the results
of the study of the impact of “demand-supply” elasticities
that occur in the market under study (Fig. 4a) and in the
adjacent market (Fig. 4b) on the dynamics of changes in
transitional prices.

110
100 | PO :Ezg'i
90 - b=0.6
%0 \ ——b=0.8
\
70 \¥
60 \\\\\
50
40 : : : t
0 1 2 3 4

b)

Figure 4. Dynamics of transition prices in two adjacent markets depending
“demand-supply” elasticities in the market under study (a) and in the adjacent market (b)

As can be seen in Figure 4, the transitional prices in
both the first and second markets decrease monotonically
over time. This result is not unexpected since the ratio (21)
contains an exponent. It should be noted that although the

growth of elasticity “demand-supply” both in the market
itself, for which the study is conducted, and cross-elasticity
accelerate the price reduction, they do not noticeably affect
the speed of reaching the equilibrium price.

1.8

2.2

85 .
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25

65-85
45-65
m25-45

m5-25
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Figure 5. Equilibrium price as a function of elasticities in two adjacent markets
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This can be explained by the fact that with increasing
elasticity the value of the equilibrium price in each of the
markets significantly decreases. Thus, Figure 5 presents a di-
agram showing the changes in equilibrium prices in the chain
of adjacent markets with a simultaneous change in elasticities
both in the market under study and in cross-elasticities.

The features described above are inherent in both
inelastic and elastic markets. It is also interesting to note
that for the case of two sequential markets it was found
that the violation of condition (16) does not affect the re-
sults of the calculations in any way.

Example 2 (results of simulation modelling). In order
to compare the results of calculations, when calculating
the analytical model for three sequential markets the same
values of the system parameters were adopted, namely: the
price at zero demand was p =100 conventional units, and
the price at zero supply was equal to p=0.1-p =10 conven-
tional units. Let us remind that the change in transitional
market prices over time for the first and third markets is

described by the same ratio (29), while for the second mar-
ket the change in transitional market prices over time is
described by the ratio (30).

Let’s consider the dynamics of transition prices in
each of the three markets, depending on the elasticities in
the market under study and cross-elasticities. Unlike with
the sequence of two markets, the change in transitional
prices is not monotonous for a chain of three markets. With
certain elasticities, the price reaches the minimum value
in a short time, and then it increases slightly and reaches
the equilibrium value. As an example, Table 1 shows the
results of calculations of such characteristics as the equi-
librium price in each of the three markets, the lowest value
of the price (min p, ;and min p,) that it achieves throughout
the duration of the study (50 conventional units), the time
period corresponding to the attainment of this minimum
value t(p=min p, ;) and t(p=min p,) depending on the elas-
ticity in the market under study, provided that the cross
elasticities are constant and equal b=0.3.

Table 1. Characteristics of price dynamics in three sequential markets

I.- 32

a 0.2 0.4 0.6 0.8 1.0 1.2 14

Pis 72.86 64.27 57.90 52.94 48.95 45.67 42.90

P 48-57. 46.74 44,54 42.35 40.31 38.45 36.77

minp, , 72.65 64.27 57.90 52.94 48.95 45.67 42.90

min p, 48-57. 46.74 44.53 42.34 40-30 38.44 36.77
tp=min p, ) 3.2 5.0 18.8 15.8 11.6 12.0 10.4
t(p=min p,) 27.8 21.6 4.6 3.6 3.2 3.0 3.0

As shown in Table 1, for the given conditions the
equilibrium prices in all three markets decrease monotoni-
cally with an increase in the relative elasticity of supply as
to the demand in the market under study. For the first and
third markets, this trend was observed at almost any ra-
tio of elasticities in adjacent markets (Fig. 6a), since at low
values of the parameter b, the growth of the parameter a
ensured the fulfillment of the condition (16). Violation of

m 80-90
m 70-80
m60-70
m 50-60
m 40-50
m 30-40
m 20-30

this condition occurred only when combining small values
of the parameter a with large values of the parameter b.
For the second market, a monotonic decrease in the equi-
librium price was found only at small values of cross-elas-
ticities when the condition (16) was not violated. At large
values of the parameter b there was initially a slight in-
crease in the equilibrium price, which was then followed by
its monotonic decrease (Fig. 6b);

m 70-80
m60-70
m 50-60
m 40-50
m 30-40
m 20-30

Figure 6. Equilibrium price depending on the elasticities for the first and third (a) and for the second market (b)
in three adjacent markets
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Let’s note another feature of pricing, which is illus-
trated by the data given in the four bottom lines of Table 1,
i.e. the process of establishing an equilibrium price is not
monotonous in time. It was found that with certain a and
b parameter ratios and the “transition price-time” function
reaches a minimum value in a sufficiently short period of
time and then it reaches an equilibrium value. Thus, when
the a=0.2 difference between the lowest price and the equi-
librium price for the first and third markets is 0.29% of the
equilibrium price, whereas for the second market the tran-
sition price changes monotonically over time and its min-
imum value is equal to the equilibrium price. Conversely,
at a=0.6 (and more) transition prices in the first and third
markets change monotonically. In the second market, the
minimum price is observed at t=4.6, then the price rises to
an equilibrium value. Under these conditions, the difference
between the lowest price and the equilibrium price for the
second market is only 0.01% of the equilibrium price. But
this difference grows with the increase in elasticity in the
market under study and at a=0.9 it already reaches 0.03%
of the equilibrium price. We should also note that the time
period, during which the transition price becomes equal to
the equilibrium price, decreases with increasing elasticity.
This is observed for all links of the chain of three markets, al-
though the equilibrium in the second market is reached in a
shorter period of time than in the first or third ones.

It should be noted that the results in Table 1 are only
one example of the impact of elasticities of “demand-sup-
ply” curves on price dynamics. Similar calculations within
the scope of this work were carried out for other elasticity
ratios both in the market under study and for cross-elastic-
ities as well as for other values of marginal prices.

Let’s compare the obtained results with the findings
of other researchers. As noted in the literature review, the
problem of equilibrium in the system of “demand-supply”
is multifaceted and has a very large number of research ar-
eas. As a rule, they consider the interaction of two actors in
the horizontal market [33; 34]. This is due to the fact that
the interaction of actors in the vertical market is consid-
ered more complex [35]. Game theory [36] and differential
calculus [37] are most often used as a mathematical ap-
paratus for modeling. In this study, we propose a general
model of the sequence of N-dimensional vertical markets,
which takes into account the effect of time-distributed late-
ness, i.e. when present demand is affected by supply in the
past. Unlike other models, this model of economic dynamics is a
system of integral equations. The same distributed lateness
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AHaTonin BiTaninosmnu BopoHiH, IpuHa JleoHigiBHa Jle6eaesa, CtenaH Ceprosud Jle6eaes

XapKiBCbKMM HaLiOHaNbHMM eKOHOMIYHUM YHiBepCcUTET iMeHi CemMeHa Ky3Heuq
61166, Nnpocn. Hayku, 9A, M. XapkiB, YKpaiHa

OAvHaMika dopMyBaHHA nepexigHUX UiH
Ha NaHuUlory nocnigoBHMX PUHKIB: aHaNniTU4YHa Moaenb

AHortauis. Xoua mpobiema hopMyBaHHS pUHKOBUX I[iH, BUSHAUEHHSI PiBHOBaYKHMX I1iH B MeXaX Moyiei «[[omnT - TPONo3uILisi»
€ TOCTaTHbO BiOMOIO, i 11 JOCTiAKEHHIO TPUCBSIYEHO YMMAJIO SIK TEOPETUYHMX POBIT, TaK i pO6iT, B IKUX y3aralbHIOIOTHCS
Pe3yJbTaTy CIIOCTEPEsKEeHb, List TPO6IeMa 3aIUIIAEThCS aKTyaabHO0, 0COGIMBO B Tiif 1i UaCTUHI, IO CTOCYETHCS AMHAMIKU
MPOIEeCiB I[iHOYTBOPEHHSI i CTIMIKOCTi piBHOBaXXHMX IIiH BiTHOCHO 3MiHM ITapaMeTpiB, 1[0 XapaKTepU3yITh CTaH CUCTEMN.
V 6inb1iocTi AOCTiIKEHD, MO MPUCBSIYEH]I MM MUTAHHSIM, OCHOBHA yBara IMPUAISETHCSI ab0 MEeBHOMY JIOKQTbHOMY
PUHKY, a60 I7106aIbHOMY PUHKY AEsIKOI MPOAYKIIii B 1iloMy. MeTow maHoi po6oTH € 1mobynoBa MaTeMaTUYHOI MO,
sika 6 DO3BOJIsIIA Y 3arajJbHOMY BUIVISIAL 3AiMICHIOBATY aHali3 MUTAaHb, 110 MOB’sI3aHi 3 GopMyBaHHSIM MepexigHuX IiH
Ha CKiH4YeHOMY N-MipHOMY JIQHIIIOTY MOCJAiLOBHMX DMHKIB 3TifHO 31 CXeMOI0 PMHKOBOI piBHOBary. 3alpoOIIOHOBaHO
aQHATITUYHY MOJIE/Tb, IO 03BOJISIE TOCTiIKYBAaTH AMHAMIKY ITiH Ha CyMiKHMX pUMHKaX. Y Meskax I1iei Mozeri, 1o 6a3yeThcst Ha
BM3HAUEHHI ITPOIIeCiB 3a JOIIOMOT00 CUCTEMM iHTerpaJbHIUX PiBHSHb, Tepe16avyaioch, [0 BIUIMB Ha JIAHI[IOT ITOCTiJOBHMUX
PMHKIB i peakilisi Ha 1le¥i BIUIMB € HellepepBHUMM Y uaci. [[MHaMiuyHMit aceKkT 3alIpOoroHOBAHOI MO/IeTi I[iHOYTBOPEeHHS
Ha BepTUKaIbHil MOCTiTOBHOCTI pUHKIB IOJIATAE B iCHYBaHHI «eeKTy MiCIsSAii», IKuii B iHTerpaabHiii GopMi OnucyeTbCs
3aMi3HeHHSM, PO3TOAiIeHUM y yaci. PO3rigaHyTi nuTaHHS afeKBaTHOCTI MOJiesli, POBeLeHO NOC/TiIKeHHS 11 BHYTPIllIHbO1
Y3TO[KEHOCTi, 0GIPYHTOBaHa KOPEKTHICTh Mepexoiy Bi, MaTeMaTMUYHOI MOMEeNi OVMHAMIKM SIK CUCTeMM iHTerpalbHUX
piBHSIHBb 10 Mogmeni y ¢bopmi cucteMu JiHiiHUX anre6paidyHux piBHSHb. CHOPMYIbOBaHI YMOBM iCHYBaHHSI PO3B’SI3KY
1iei cucTeMyu piBHSIHB i BU3HAUeHa 061acTh Joro crilfikocti. MaTeMaTHYHa MOJENb, 0 3alIPOIIOHOBAHA Y AaHiil po6orTi,
TTO3BOJISIE 3[IiMICHIOBATH SIKICHMIA aHasli3 cTaHiB cucteMy (3a ¢a3oBUMM TpaeKkTopisiMu). HaBemeHO MpUKIaau YMCeTbHOI
peaJtizallii OTpMMaHOi aHaiTMUHOI MOZesNi IS BUTIAJKY ABOX i TPhOX MOCIiMOBHUX PUHKIB, BU3HAUEeHi PiBHOBasKHI ITiHU
IIJIS1 KOSKHOI JIAaHKM JIAHITIora TOCTiAOBHMX PUHKIB. 3a JOTIOMOTOI0 iMiTalliifHOTO MOAE/I0OBaHHS AOCTiIKyBa/lach CTiliKiCTb
PO3B’513Ky BiJHOCHO 3MiHM TaKMX [TapaMeTpiB MOJIeJi, SIK e/JaCTUYHOCTI TONUTY i TPOIO3uLLii Ha PUHKY, L0 JOCTiIKYEThCS,
i mepexpecHMX eJJaCTUYHOCTeN Ha CyMDKHMX 3 HUM PMHKAaX, 8 TAKOX BIUIMB IMX ITApaMeTPiB Ha Taki AMHAMIUHI TTOKa3HUKNU
PUMHKOBOI CUCTEMM, SIK MIBMUIKICTh TOCSTHEHHST PiBHOBAru

KntioyoBi cnoea: pHKOBa BepTHKaJlb, lIiIHOYTBOPEHHS, (Pa30Bi TpaeKTopii, iHTerpanbHi piBHSIHHS BobTeppa, afeKBaTHICTb
MoJieni, iMiTalliliHe MOJIe/TIOBaHHS, e/1TaCTUYHOCTI MOMUTY i MTPOTIO3UITii
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Technology of Determining Motivation Reserves for Management Staff

Abstract. In modern crisis conditions, the development and implementation of a mechanism for motivating management
staff at enterprise faces a number of complications, the main of which is the lack of financial resources. The purpose of
the article is to develop a technology for determining the reserves of motivational influence on the management staff of
the enterprise. To achieve this goal, the following methods of scientific research were used: generalization, comparison,
analysis and synthesis, the method of expert assessments, the questionnaire method, factor analysis, ranking and the
graphic method. Therefore, in order to reduce costs and ensure effective motivation of management staff, it is proposed
to identify reserves of motivational influence using the developed technology, which includes methods of factor analysis
(identification of latent factors influencing work behavior), assessment of the level of job satisfaction (identification
of positions that lag behind the standard) and ranking (arrangement of reserves by degree of influence). The list of
motivation factors includes 16 indicators: organizational structuring of work; professional development, acquisition of
new knowledge and skills; working conditions; financial incentive (salary and bonuses); power and influence; nature
of relations with colleagues; the possibility of success at work; the possibility of career growth; the opportunity to be
informed about the company’s affairs, to take part in the resolution of cases; recognition and approval of work results; high
level of responsibility; the possibility of creative and personal growth; confidence in the future, guarantee of employment,
stability; the nature of the relationship with management; level of work control; transparent assessment of work. The
application of the proposed technology at PJSC “Kharkivenergozbut” confirmed the possibility and necessity of its use for
determining reserves of motivational influence, and therefore, reducing motivation costs, forming an effective mechanism
for motivating management staff
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Numerous studies [1-3] show that Ukrainian enterprises
in the energy sector need a significant reform of the staff
motivation mechanism. The relevance and urgency of this
problem is confirmed by the low level of achievement of eco-
nomic and social goals of both enterprises and employees.
The mechanism of motivation is a complex system, the in-
tervention of which must be substantiated, the effective-
ness of the methods must be proven by applied research. It
is especially important to properly motivate management
staff — managers, employees of the management apparatus,
specialists of structural divisions that ensure the smooth
functioning and development of enterprises and organi-
zations. A significant obstacle in solving the problem of

Suggested Citation:

motivation is also the fact that most Ukrainian enterprises
today have financial problems and are not ready to spend
money on motivation. Such a situation is a closed circle,
because without managers and specialists who will be inter-
ested in the effective functioning of the enterprise in which
they work, the enterprise is doomed. Therefore, it is necessary
to look for the most important factors of motivation and
apply them in the practical activities of staff management.

Recent studies and publications show that moti-
vation does not lose its relevance even now. Many studies
raise the issue of determining the essence and improvement
of motivation in various organizations and enterprises.
Among them, it is possible to note the publications of

Luhova, V., Sotnikova, Yu., Nazarov, N., & Churkin, A. (2022). Technology of determining motivation reserves for management staff.
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J. Breaugh, A. Ritz, K. Alfes, which study the peculiarities of
the motivation of public service [4]; A. Sarandi, L. Kibalnyk,
N. Zachosova, who investigate the theoretical aspects of staff
motivation management, and the place of motivation in
the system of staff policy and staff security [5]; Z.V. Smirnova,
O.I. Vaganova, S. Sirotyk, who propose measures to improve
the motivation system of service enterprises [6]; I.N. Sycheva,
0.Yu. Voronkova, 1.V. Kovaleva et al., who analyze the the-
oretical foundations of the motivation staff of trade en-
terprises [7].

Researchers also pay considerable attention to mo-
tivation factors. L.D. Garmider and L.A. Gonchar list the
motivational factors of the productivity of the company’s
staff and analyze them [8]. Sh. Ritchie and P. Martin sug-
gest managing motivation using 12 motivation factors [9].
J. Taylor, G. Brewer, G. Ripoll, analyzing the motivation of
public service, single out four factors of motivation: pub-
lic-service orientation, legitimacy, merit and support [10].
Some authors offer practical recommendations for creating a
motivation system and a staff reward system [11-13].

The conducted analysis allows us to state that there
are insufficiently studied and unresolved issues of employee
motivation that require further scientific research. Thus,
more attention should be paid to the motivation of man-
agement staff, whose role in modern conditions has grown
significantly. There are practical problems regarding the
determination of the most significant factors of motiva-
tion, because in order to ensure that funds for motivation
are not spent in vain, it is necessary to implement only
those methods and means that will be oriented towards
meeting the most urgent needs of management staff. That
is, it is necessary to determine the reserves of motivational
influence on this category of employees.

The purpose of the study is to develop a technology for
determining the reserves of motivational influence on the
management staff of the enterprise.

MATERIALS AND METHODS

Since motivation is a complex system, which is described
mainly by qualitative characteristics, it is proposed to ob-
tain the information necessary for the determination of re-
serves using the method of expert assessments. This method
is a method of obtaining the information, needed by the
researcher, from experts, that is, the people who are spe-
cialists (professionals) in the field of knowledge, and fur-
ther processing of this data. According to numerous studies
on the application of the method of expert assessments in
management [14-16], experts largely compensate for the
lack of quantitative information about system elements.
And, in addition, their use provides an opportunity:

- carry out an analysis of complex systems, which are
mainly characterized by qualitative, informal processes,
situations, phenomena;

- carry out an a priori determination and ranking of the
most significant factors, that describe the behavior of the
system, in relation to the given criterion;
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- establish the optimal composition of information that
is needed for effective management of objects, including
development and decision-making;

- reveal additional subjective information in case of im-
possibility or difficulty of obtaining objective information;

- increase the effectiveness of mathematical methods
by increasing the accuracy of the definition and assessment
of qualitative aspects that are inherent in these methods;

- increase the reliability of target functions, which
are quantitative or qualitative in nature, by averaging the
opinions of highly qualified specialists;

- set initial conditions a priori and quickly adjust them
in management systems

In this study it is proposed to use the expert survey
scheme proposed in the work [17]. The author proposes the
following stages of an expert survey: selection of experts,
carrying out of the expert survey procedure, processing of
the obtained results. a representative sample of experts

When organizing the survey, care should be taken
to form a representative selective group of experts. Their
number can be determined in formal or informal ways. De-
termining the required number of experts in a formal way
involves the use of special formulas. In addition to this
method, the number of experts is proposed to be chosen
arbitrarily from 10 to 20 people, although in some cases
their certain increase or decrease is allowed [18].

In this study it is proposed to apply a formal method,
determine the number of experts according to the Bernoulli
formula [17, p. 219]. Based on this calculation, a sufficient
number of experts was determined — 10 people. Since there
are methods that allow to determine the number of the expert
group with sufficient certainty, the researchers emphasize
that all efforts should be spent not on increasing the num-
ber of experts, but on staffing the expert group with the most
qualified experts. Motivation as an object of research has a
number of features, among which the most significant is that
it is a component of the employee’s personality, and therefore
the management staff themselves should act as experts.

The form of obtaining information from experts is a
survey. The survey method involves obtaining information
in a situation of social and psychological communication.
In order to avoid conformity and reduce resource costs
(time, human, and financial), a written survey (question-
naire) was conducted. The authors developed a question-
naire that contains a list of questions, ordered by content
and form, related to the importance of various motivational
factors for staff and their level of satisfaction at the enter-
prise. It was distributed among managers, employees of the
management apparatus and specialists of the divisions of
PrJSC “Kharkivenergozbut” (4 women, 6 men). The survey
was conducted in December 2021.

The results of the survey were processed by the
method of factor analysis using the package of statistical
processing of information “STATISTICA”, version 10.0. It is
proposed to determine the possibilities of motivational
influence (reserves) in the sequence shown in Figure 1.
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1 stage

Determination of the quantitative and qualitative composition of experts at enterprise

Substantiation of factors of motivational influence on management personnel

Determination by experts of the level of influence of motivation factors on management personnel

Determination of latent factors of motivational influence on management personnel

- =

2 stage

Determination by experts of the level of actual use of factors of motivational influence at enterprise
(level of job satisfaction)

Determination of the list of reserves of motivational influence on management personnel - factors
that are not sufficiently used at the enterprise

- =

3 stage

Ranking by experts of discovered reserves by level of significance

Development of recommendations regarding the sequence of implementation of reserves of
motivational influence

Figure 1. Technology for determining motivation reserves of management staff
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The sequential implementation of technology stages
(Fig. 1), each of which contains a number of procedures,
ensures the achievement of the goal — determination of re-
serves of motivational influence in the most rational way.
Approbation of the proposed technology was carried out
on the example of PrjSC “Kharkivenergozbut”.

The assessment of the motivational situation at the
enterprise under study is carried out by the method of
factor analysis, which helps to assess the loading of factors
on each characteristic of motivation.

RESULTS AND DISCUSSIONS

The analysis of works devoted to the study of motiva-
tion shows that among researchers there is no unified
approach to understanding the factors of motivational
influence [8; 9; 11]. The classification of motivation fac-
tors by Sh. Ritchie and P. Martin is considered to be the
most successful and the one that corresponds to modern

realities [9]. However it is believed that for employees of
Ukrainian enterprises, especially those who hold manage-
ment positions, these factors alone are not enough, there-
fore, a more extended list of 16 indicators is proposed:
F1 - organizational structuring of work; F2 — professional
development, acquisition of new knowledge and skills;
F3 - working conditions; F4 — material incentive (salary
and bonuses); F5 — power and influence; F6 — nature of
relations with colleagues; F7 — the possibility of success
at work; F8 — the possibility of career growth; F9 — the
opportunity to be informed about the company’s affairs,
participate in solving cases; F10 — recognition and ap-
proval of work results; F11 - high level of responsibility;
F12 - the possibility of creative and personal growth; F13 —
confidence in the future, guarantee of employment, sta-
bility; F14 — the nature of the relationship with manage-
ment; F15 — work control level; F16 — transparent assessment
of work (Fig. 2).

| Factors of motivation |

3 v
Proposed by Sh. Ritchie and
P. Martin Suggested by the authors
! !

financial incentive

financial incentive (salary and bonuses)

physical working conditions

working conditions

structuring

organizational structuring of work

social contacts

the nature of the relationship with management

relationships

nature of relations with colleagues

recognition

recognition and approval of work results

striving for achievement

the possibility of success at work

power and influence

power and influence

diversity and change

level of work control

creativity

transparent assessment of work

self-improvement
interesting and useful work

professional development, acquisition of new knowledge and

skills

creative and personal growth

the possibility of career growth

the opportunity to be informed about the company’s affairs,

to participate in solving cases

high level of responsibility

confidence in the future, guarantee of employment, stability

Figure 2. Comparison of the motivation factors of Sh. Ritchie, P. Martin and the author’s list
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The motivation factors that stood out at the enter-
prise have a special set of characteristics for top and middle
managers and specialists of the enterprise’s structural units.

V. Luhova et al.

According to the results of the survey of managers,
3 factors of motivational influence were distinguished with
a dispersion of 38.64; 26.2; 12.4 (Table 1).

Table 1. Loading characteristics of the indicators according to the results of the survey of the managers
of PJSC “Kharkivenergozbut”

Factors Dispersion, % Indicator code Load
F4 0.790144
F10 0.791152
F11 0.825852
Factor 1 38.6
F12 0.943176
F15 0.825852
F16 0.791152
F5 0.930064
Factor 2 26.2 F6 0.830531
F14 0.930064
F1 0.781703
Factor 3 12.4
F2 0.933438

The most significant is the first factor, which de-
scribes 38.6% of the variance. It included the following
characteristics: material incentive (salary and bonuses),
recognition and approval of work results, high level of re-
sponsibility, creative and personal growth, level of control
over work, transparent evaluation of work. This allows us to
interpret it as a component of achievement in work.

The second factor, the level of dispersion of which
is 26.2%, includes indicators: management style, nature of

relations with colleagues, nature of relations with man-
agement. The structure of this factor allows us to define it
as social interaction. The third factor includes indicators:
organizational structuring of work, professional develop-
ment, acquisition of new knowledge and skills. This allows
us to interpret it as an intellectual component of motiva-
tional influence. As a result of data processing based on the
results of a survey of specialists, three factors with a variance
of 30.7 were identified; 26.6; 15.6 (Table 2).

Table 2. Load characteristics of indicators according to the results of a survey of specialists of P]SC “Kharkivenergozbut”

Factors Dispersion, % Indicator Code Load
F4 0.712196
F5 0.942650
Factor 1 30.7
F6 0.900705
F14 0.942650
F10 0.934909
F11 0.952253
Factor 2 26.6
F15 0.952253
Fl6 0.934909
F1 -0.701765
Factor 3 15.6
F12 0.959017

The first factor is the most influential (explains 30.7%
of the total dispersion) and includes the following indicators:
salary, management style, nature of relations with colleagues,
nature of relations with management. It can be seen that ba-
sis of this factor is social indicators, so it can be interpreted
as a component of social functioning and consumption.

The second factor reflects managers’ desire for justice
and includes indicators: recognition and approval of work
results, high level of responsibility, level of control over work,
transparent assessment of work.

The third factor includes such indicators as orga-
nizational structuring of work and the possibility of cre-
ative and personal growth, which allows us to interpret it
as a component of growth. It should be noted that these

Economics of Development. 2022. Vol. 21, No. 1

characteristics have opposite effects and they cannot be
implemented simultaneously, especially for creativity,
which is difficult to tie to a certain schedule and order.

In order for the managers to fully realize their cre-
ativity, ability to generate new ideas, find new solutions,
it is necessary to implement a more flexible work schedule
for such employees, provide freedom of action and the op-
portunity to acquire new knowledge, acquire new skills and
develop personal qualities.

The use of all significant factors of motivation of
management staff is an ideal option for influencing the
work behavior of this category of staff, but in modern con-
ditions, most engineering enterprises have financial diffi-
culties and are unable to implement it. On the other hand,
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ensuring the effective motivation of management staff is
an urgent necessity, because only high-quality performance
of management functions can lead the enterprise to a new
stage of development.

To resolve this contradiction, it is proposed to de-
termine the level of satisfaction with the use of factors of
motivational influence at each enterprise. This will allow
us to reduce the enterprise’s costs for motivation due to
the implementation of only those factors that are not suffi-
ciently used at enterprise. To determine the level of use of
factors of motivational influence, a program is proposed to
assess the level of job satisfaction based on the indicators
determined at the first stage.

The importance of job satisfaction in the context of
motivation is mentioned in works [4; 19]. The measure of
job satisfaction is a subjective assessment by employees of
the fulfillment of their requirements regarding the con-
tent, character, and working conditions at enterprise. To
determine the level of job satisfaction in our study, a rating
scale from 1 (insufficient provision) to 5 (good provision)
was adopted: completely satisfied - 5 points; satisfied -
4 points; not completely satisfied - 3 points; not satisfied
2 points; completely dissatisfied - 1 point. The positions that
lag behind the standard (5 points) indicate the presence
of reserves of motivational influence on employees. Basic
reserves (satisfaction level from 1 to 3.4 points) and ad-
ditional reserves (satisfaction level from 3.5 to 4.4 points)
can be distinguished. The second stage of the study gave
the following results:

- at the enterprise PJSC “Kharkivenergozbut”, most
of the factors of motivational influence determined at the
first stage of the research are used and allow meeting the
relevant needs of managers;

- there are no motivational factors, the use of which al-
lows to absolutely satisfy the relevant needs of management
staff, both for managers and for specialists, that is, they can
be defined as additional reserves of motivational influence.

For managers, the main reserves are professional de-
velopment, acquisition of new knowledge and skills, salary,
recognition and approval of work results, transparent assess-
ment of work. Additional reserves are the possibility of cre-
ative and personal growth, organizational structuring of work.

For specialists, the main reserves are salary, recogni-
tion and approval of work results, high level of responsibility,
creative and personal growth, level of control over work,
transparent evaluation of work. Additional ones - organiza-
tional structuring of work; leadership style; nature of rela-
tions with colleagues; nature of relations with management.

In order to determine the level of significance of
the discovered reserves, it is necessary to rank them. Let’s
consider the procedures of the third stage of the proposed

technology. A survey of experts was organized in the form
given in the work [15, p. 25], to determine the degree of
importance of reserves

The ranking method involves determining the con-
cordance of experts’ opinions. For this, it is necessary to
calculate the concordance coefficient (W). It is calculated
according to the formula proposed by Kendall [20]:

12€
W= @)
where € is the sum of squared deviations of the sum of
ranks from their average value; N — number of experts; n is
the number of assessment parameters.

A concordance coefficient close to 0 indicates a lack
of concordance, and 1 indicates a complete concordance of
experts’ opinions. For managers, the concordance coefficients
were:

-regarding the main reserves of motivational influence:

12+302 .
= @ 0,60 »

12%50
102(23-2)

- regarding additional ones - w =

For specialists:
- regarding the main reserves of motivational influence

12+1287 .
= =0,74>
102(63-6)

12+306
102(43-4)

- regarding additional ones - W = =0,61.

The obtained concordance coefficients indicate the
existence of consistency of experts’ opinions in both cases:
both regarding the main reserves of motivational influence
and additional ones.

In addition, to assess the significance of the concor-
dance coefficients, the y?[15] criterion was calculated [15]:

¥*=Nmn-1DW, 2)

where W is the concordance coefficient; N — number of
experts; n is the number of assessment parameters

For managers:

- regarding the main reserves of motivational influence
18.12) 11.14;
- regarding additional ones — 10 ) 7.38.

For specialists:

- regarding the main reserves of motivational influence
36.77 ) 14.45;
—regarding additional ones — 18.36 ) 11.14.

The calculated value of y* exceeds the table value,
and therefore, the consistency of the experts’ conclusions
is not accidental. The conducted research allows us to de-
termine the sequence of putting into effect reserves of
motivational influence on managers and specialists at en-
terprise (Figs. 3, 4).

Salary

Main reserves
of motivational

Improvement of qualifications, acquisition of new knowledge and skills

influence

Transparent assessment of work

Recognition and approval of work results

Possibility of creative and personal growth

Additional reserves
of motivational
influence

Organizational structuring of work

Figure 3. The sequence of putting into effect reserves of motivational influence on managers of PJSC “Kharkivenergozbut”
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Salary

Recognition and approval of work results

Main reserves
of motivational

Possibility of creative and personal growth

influence

Transparent assessment of work

High level of responsibility

Level of work control

Nature of relations with management

of motivational

Leadership style

influence

Additional reserves fl>

Nature of relations with colleagues

VEAYE VA VRV A" " A

Organizational structuring of work

Figure 4. The sequence of putting into effect the reserves of motivational influence on specialists of PJSC “Kharkivenergozbut”

The conducted research allows us to conclude that
there are significant differences in the context of problems
of motivational influence for different categories of em-
ployees at PJSC “Kharkivenergozbut”. Yes, the difference
lies both in the number of main influence reserves and in
their composition. The same can be said about additional
reserves of influence - their number is much lower among
management staff. All this actualizes the expediency of an
individual approach in the process of motivating employees
working at enterprises of the energy complex.

Determining the reserves of motivational influence
and successively putting them into effect in compliance
with the basic requirements, given in previous studies by
the authors [21], allows us to form an effective mechanism
for motivating the management staff of the enterprise.

CONCLUSIONS

Thus, the conducted research confirmed the possibility
and necessity of using the proposed technology, which in-
cludes methods of factor analysis to determine latent fac-
tors, which influence work behavior, determine the level of
job satisfaction to determine the positions that lag behind the
standard and ranking in order to arrange reserves according to
the degree of influence to determine reserves of motivational
influence. The proposed technology allows us to move from
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BikTopiss MukonaiBHa Jlyrosa, IOnia BonoaumMmupisHa CoTHikoBa,
HikitTa KocTaHTMHOBMY HasapoB, AHAPI OnekcaHapoBud YypKiH

XapKiBCbKMM HaLioOHaNbHMM eKOHOMIYHUIM YHiBepcUTeT iMeHi CeMeHa Ky3Heud
61166, Nnpocn. Hayku, 9A, M. XapkiB, YKpaiHa

TexHonoriga BU3sHauUeHHd pe3epBiB MOoTUBaLUii
ynpaBniHCbKOro nepcoHany

AHoTauif. B cyuacHMX KpU30BMUX YMOBAxX pO3po0OKa Ta BITPOBAIKEHHSI MeXaHi3My MOTMBAIIii YITPaB/IiHCbKOTO ITEPCOHATY
Ha TigINPUEMCTBI CTUMKAETHCS 3 PSIIOM YCKIaJHEHb, TOJIOBHMM 3 SIKMX € O6pak (iHaHCOBMX pecypciB. MeTOI0 CTaTTi €
PO3p06IIeHHS TEXHOJIOTIi BU3HAUEHHSI Pe3epBiB MOTMBAIIi/IHOTO BIUIMBY Ha YIIPABIiHCbKII TIePCOHA MigIPUEMCTBA. [IJIst
MOCSITHEHHS 11iei MeTM BUKOPUCTOBYBAIMUCH TakKi METOIM HAYKOBUX MOCTIIKEeHb: y3araJbHEeHHSs, IOPiBHSIHHS, aHAJi3 Ta
CUHTE3, MeTOJI eKCIIePTHMX OLiHOK, MeTOJ, aHKeTyBaHHS, GaKTOpHMIT aHaJIi3, paHXUpPyBaHHS Ta rpadiuamii meton. Tomy
IUISI CKOPOUEHHSI BUTPAT Ta 3a6e3mneueHHs e(eKTUBHOI MOTHBAITii YITPaBIiHCHKOTO MTePCOHATY 3aITPOTIOHOBAHO BUSIBIISITU
pesepBM MOTMBAIIiIfHOTO BIUIMBY 3a JOIIOMOTOK PO3p06JIeHO] TEXHOJIOrI], 1[0 BKIIOUAE MpuitoMu (HakKTOPHOTO aHasIi3y
(BM3HauUeHHSI IaTeHTHUX YMHHMKIB BIIMBY Ha TPYJOBY I1OBENiHKY), OLiHKM PiBHS 3aJOBOJIEHOCTI Ipaleo (BU3HaAYeHHS
MO3MIIiJ, 3a SIKMMM € BiJCTaBaHHS Bif eTajioHa) Ta paHXKUPYBaHHS (YIMOPSIKYBaHHS pe3epBiB 3a Mipoi0 BIUIMBY).
o mepeniky YMHHUKIB MOTUBaIii BBiifuiM 16 MOKasHUKIB: OpraHisalliiiHe CTPYKTYpyBaHHS DOGOTH; MiJBUIIEHHS
kBaiikailii, oTpMMaHHsS HOBMX 3HaHb i HaBMYOK; YMOBM TIpalli; MaTepiajbHe 3a0XOUYeHHsS (3apobiTHa IuaTa Ta
npeMii); Bjaa i BIVIMBOBICTb; XapaKTep BiIHOCUH 3 KOJIeraMy; MOKJIMBICTb JOCATHEHHS YCITiXiB HA pO6OTi; MOXK/IUBICTD
Kap’€pHOT0 POCTY; MOKIUBICTb 6YTM iHPOPMOBAaHMM ITPO CIIpaBy GipMu, IPUITMATH yUaCThb Y BUPILIIEHH] CIIpaB; BUSHAHHS
i cXBaJIeHHSI pe3y/IbTaTiB PoOOTH; BUCOKUIT piBEHb BiITOBiMaIbHOCTI; MOXK/IMBICTh TBOPUOTO i 0COGMCTOrO 3pOCTaHHS;
BIIEBHEHICTb Y MaiiGyTHOMY, FapaHTist 3ai{HATOCT, CTabi/IbHICTh; XapaKTep BiAHOCHMHM 3 KEPIBHUIITBOM; PiBeHb KOHTPOJTIO 38
PO6OTOI0; TPO30pa OL[iHKa IIpalli. 3aCTOCYBaHHS 3alPOIIOHOBAHOI TexHosorii Ha [IpAT “XapkiBeHepros6yT” MmiATBEPOIO
MOSKJIMBICTD i HEOOXigHICTD i1 BUKOPMUCTAHHS 1)1 BUSHAUEHHS Pe3epBiB MOTMBAIliIHOTO BIUIMBY, & OTKe, CKOPOUYEHHSI
BUTPAT Ha MOTMBAILi10, GOpMyBaHHS e(heKTVBHOTO MeXaHi3My MOTHBAIIii YITPaBIiHCHKOTO TIePCOHAITY

KntoyvoBi cnoBa: 1ociifskeHHsI MOTUBAIlii, 3a0BOJIEHICTh Mpalielo, HGakTopy MOTMBAILi1l, eKCIIePTHe OMUTYBAaHHS
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Peculiarities of a Team Leader’s Role Behaviour

Abstract. The article deals with the problem of the distribution of roles in a team at work. The efficiency of the distribution
of roles in the team ensures the efficiency of activities, reduces the conflict of interaction and increases the level of
adaptability of the team to changes in the external environment. The main attention is paid to the team role of a leader,
which determines the organization and peculiarities of the team. Therefore, the purpose of the study is to determine
the problems of the distribution of team roles and the peculiarities of the leader’s role behaviour. The theories of the
distribution of team roles proposed by such authors as R.M. Belbin, R. Schindler, and T. Bazarov were analyzed. Each of the
theories was analyzed and their features, possibilities of use for the study of the leader’s roles and problems of application
in practice were determined. The main problem is the difficulty with the distribution of team roles in functional divisions
(mainly the same types of functions are performed) compared to project teams. By modeling the leader’s behaviour, the
influence of his team role on the functioning of the division and the distribution of roles in it was determined. As a result,
it was identified that the main problem of determining the distribution of roles in a functional division is a significant shift
in the result towards the main type of its activity, which requires clarification or adaptation of the diagnostic apparatus.
It is proposed to distinguish a social and labour role that combines functional (Iabour) and team (social), focusing only on
the type of activity. The following types of social and labour roles are distinguished: executive, adaptive and creative. It
is proposed to apply the same classification to the leader, which will allow his role to be considered inseparable from the
roles of employees, which is especially important for functional divisions. This classification makes it possible to facilitate
the process of diagnosing the predominant roles and determine the features of the basic functions of the division and the
problems of the team’s activity

Keywords: theory of roles, R.M. Belbin’s model of team roles, R. Schindler’s model of rank dynamics, T. Bazarov’s model
of management roles, modeling of leader behaviour, leader’s social and labour roles
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INTRODUCTION

Modern world trends have a significant impact on social
and economic processes. The accelerated development of
science and technology, modernization of technological
processes in all spheres (from manufacturing to everyday
life), informatization and intellectualization of life radically
change the usual ways of work and life. The political, eco-
nomic and social challenges facing Ukraine in the 2020s
have had a negative impact on the scale of unemployment,
the demographic situation, the level of income of the pop-
ulation, and the provision of social standards of living. The
shortage of resources, including financial ones, requires

Suggested Citation:

the search for new ways of increasing efficiency and com-
petitiveness of enterprises. One of these ways is the appli-
cation of the theory of roles [1] in the process of formation
and development of a team. An employee’s performance of
his own role, which most of all corresponds to his aspira-
tions and abilities, allows him to significantly increase his
efficiency.

The distribution of roles in a team has a significant
impact on the efficiency of its activities. On the one hand,
roles ensure high-quality division of labour. On the other
hand, they contribute to the improvement of the process of
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interaction between employees. Therefore, special atten-
tion is paid to the study of the theoretical foundations and
models of the distribution of roles in the team. Employee
relations (both formal and informal) are determined by the
distribution of roles among employees and the balance be-
tween them. Over time, each employee focuses more and
more on performing his own role, gains significant experi-
ence, develops certain skills and abilities. This allows him
to significantly increase the efficiency of his work and in-
teraction with other roles.

However, in theories of team roles, a leader remains
the most difficult element. On the one hand, he influences
the activities of his subordinates, in particular, the distri-
bution of roles in the team. On the other hand, like any
worker, he also has certain preferred roles that he has to
perform or that he has a knack for. This situation proves
the importance of determining the role of the leader and its
adequacy to the tasks and his abilities.

In this regard, the purpose of this study is to analyze
and generalize the theoretical prerequisites for clarifying
the list of roles of team members and to determine the
characteristics of the leader’s role behaviour to increase
the efficiency of interaction in the team.

In the work, the process of the distribution of team
roles as a synthesis of labour and team roles has been im-
proved, which makes it possible to facilitate the diagnostic
procedure and take into account the peculiarities of the
work of the functional division and model the behaviour
of different types of leaders, depending on their role.

LITERATURE REVIEW
The central idea of all role theories is that the main part
of people’s everyday behaviour is the fulfillment of their
social roles. Each role is a set of expectations for actions
corresponding to the social position of its bearer. Role
theories emphasize the perception and understanding of
a person within his social connections and organizations.
According to their concepts, the role a person plays in each
specific situation shapes his attitudes and beliefs. The
person aligns his attitudes with the expectations associated
with a certain role. Each status has certain roles with
corresponding expectations and norms of behaviour. On the
one hand, each person is subject to norms of behaviour and
expectations. On the other hand, people around him evaluate
how the individual adheres to these norms of behaviour.

Ateamrole is a list of the types of behaviour and tasks
that a person is expected to perform in his current position
in a team and organization. Each role has corresponding
responsibilities and rights. Exercising these rights and
responsibilities is a powerful tool for controlling and self-
monitoring of team members’ behaviour. First of all, roles
determine the list of functions and tasks to be performed.
Second, roles identify specific standards of behaviour that
allow it to be evaluated and enable the team to demand
that its members be held responsible for their actions.
Third, roles help the leader determine the degree of reward
for each team member. [1; 2]

The problems of the study of the role structure of a
team are considered in the works of many scientists, but

the classic one is R.M. Belbin [3], who substantiated the
need for the distribution of roles in a team, identified 9 main
roles, which were divided according to the directions of
teamwork, and provided a list of factors that affect the
efficiency of role performance.

R.M. Belbin singles out 9 roles that are focused on
different areas of work (practical, intellectual, interactive).
Factors underlying team role behaviour are as follows:

1. Psychophysiological features of personality.

2. Intellectual abilities.

3. Personal values and principles.

4. External influence.

5. Personal experience, cultural traditions and norms of
behaviour.

6. Degree of mastery of the role [3].

R.M. Belbin groups team roles according to two char-
acteristics: the nature of activity and the directions of team
member’s activity.

According to the nature of activity, R.M. Belbin sin-
gles out the following groups: “People of action” (which
includes motivators, implementers, and controllers); “So-
cially-oriented” (which includes coordinators, resource in-
vestigators, and team workers); “Intellectual roles” (which
are performed by idea generators, analysts, and special-
ists). This feature takes into account the type of activity
that an employee must perform. Thus, “people of action”
focus on conscientious performance of activities (“hand
work”). The difference between the roles is that the imple-
menter simply does the work conscientiously, the control-
ler checks and corrects errors, and the motivator performs
in such a way that he inspires others with his own activity.
The “socially-oriented” provide communication and inter-
action between colleagues (“language work”). Coordina-
tors formulate and distribute tasks, team workers support
internal interaction, and resource investigators search for
information and opportunities for the implementation of
tasks. “Intellectual roles” are aimed at mental work (“head
work”). The difference is that idea generators are engaged
in creative work, analysts deal with analytical and evalu-
ation work and specialists focus on their own specialized
skills [3].

According to the areas of activity, R.M. Belbin distin-
guishes the following groups: “Management and organi-
zation of work” (which includes coordinators, motivators,
and team workers); “Ideas and proposals” (which includes
idea generators, resource investigators, and strategy ana-
lysts), “Performance of work” (which includes implement-
ers, controllers, and specialists). This classification system
takes into account the function performed by a person in a
team. Thus, “performance of work” focuses on the perfor-
mance of ordinary activities. “Management and organiza-
tion of work” ensures the interaction of employees, stimu-
lating their activity, ensuring a comfortable moral climate,
i.e. performing “socially important” functions. The group
of “ideas and proposals” deals with the strategic develop-
ment of the team and atypical or unpredictable problems
that can disrupt the current activities of the team. A com-
parison of roles according to different grouping systems is
provided in Table 1.
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Table 1. R.M. Belbin’s grouping of team roles

. ... R.M. Belbin’ .. ..
Main characteristics of roles € $ | Areas of activity | Nature of activity
team roles
Professional in a narrow field of knowledge Specialist Intellectual roles
Disciplined, reliable, efficient, conservative and practical Implementer Perfoivrgi\l? ce of
Conscientious, notices mistakes and oversights, able to control Controller People of action
Able to listen, diplomatic, capable of compromise Motivator
Mature, confident, formulates clear goals, promotes solutions, . Managgmgnt and
S Coordinator organization of
leader, delegates responsibilities work
Flexible, sociable Team worker Socially-oriented
A dynamic leader, challenges and pushes . Resqurce
investigator
Ideas and
Thoughtful, perceptive, possesses strategic thinking Analyst proposals
. Intellectual roles
Has a rich imagination, knows how to solve non-standard problems | Idea generator

Source: [3]

In the concept of R.M. Belbin, it is distinguished a
separate group of roles which are more characteristic of
the leader (“Management and Organization”). Such a leader
performs one’s duties as efficiently as possible. According
to R.M. Belbin’s model, two main types of leaders are dis-
tinguished: “Motivators” and “Coordinators”. The main
features of the “coordinator” are perseverance, enthusiasm
and the ability to influence subordinates. Such a leader ac-
tivates the team, mobilizes its reserves and is able to lead
the whole team by one’s own example. The “coordinator”
is aimed at the effective distribution of functions and
resources, predicting threats and risks.

However, in addition to the proposed roles, an “intel-
lectual” type of leaders is sometimes distinguished. It pre-
vails in teams with a large number of “intellectual roles”,
where interaction and teamwork are very difficult. Such a
leader combines the approaches of the previous ones, but
tries to act more carefully.

In general, the model of R.M. Belbin is one of the
most common models; it has been tested by many research-
ers [4-6]. It demonstrates the greatest effectiveness in
project teams, where the distribution of various functions
is possible [7-9]. However, its use for functional divisions
requires some clarification.

The model of R.M. Belbin has become the basis for
the development of models by many other scientists who
tried to clarify and improve it for certain areas of use [10-12].
These models leave the general principle of distribution of
roles based on the functions performed by a team member.
The key differences of their models are the clarification of
the list of roles and the improvement of diagnostic tech-
nologies. Nevertheless, the fundamental problem of role
imbalance in the functional division remains.

Another classification of team roles was proposed by
R. Schindler in his rank dynamics model [13]. He places a
special emphasis on the dynamic aspect of intragroup pro-
cesses (typical models of contact behaviour for each team
position were studied by T. Bachmann [14]). This approach
is well suited for finding the “rules of the game” on the ba-
sis of which the dynamics of the team flows and according
to which the therapeutic process proceeds [13]. This model
assumes the allocation of the following roles:
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Alpha is a leader who personifies a group, motivates
it to act, draws up a programme of action, directs, gives it
confidence and determination (everyone looks at him and
goes quiet when he starts speaking).

Beta is an expert who has special knowledge, skills,
and abilities that the group needs or that the group respects.
The experts analyze and consider the situation from different
angles, their behaviour is rational, self-critical, neutral and
indifferent (they ask questions and think a lot).

Gammas are ordinary, easily adaptable members of
the group; most of them identify themselves with the lead-
er and support the idea of the leader. Adaptability and con-
formity in actions are their most important features. They are
the basis of the team, the so-called “working bees”.

Omega is an outsider, the most “extreme” individual
who lags behind the group due to some differences from
everyone else. Their role is to relieve emotional tension.
Sometimes they identify themselves with the enemy of the
group. By their behaviour, they allow the group to direct
group aggressions on them, and not on other team members.

Po is an adversary who actively opposes the leader
and is outside the group. Being a threat to the leader and the
group, they help to develop themselves and the group as a
whole. This model is aimed at the study of intragroup pro-
cesses and interaction between group members. It is weakly
related to labour activity, as it almost does not take functional
roles into account. If it is considered from the point of view
of a team, it is possible to highlight certain features [13; 15].

The Alpha usually acts as a team leader, assigns du-
ties and functions to his own employees, motivates them to
work (according to R.M. Belbin, he is a coordinator, a moti-
vator, and sometimes an idea generator). However, in addi-
tion to this, the alpha must be perceived by the group as the
personification of its essence, key ideas and goals (if the
alpha does not cope with this, the group loses momentum
and may collapse). Thus, the position of the alpha is due to
a value judgement rather than a competence assessment
of the team.

The Beta involves a wide range of personalities who
ensure the current functioning of this team and build its
structure. According to R.M. Belbin’s concept, this can include
specialists, idea generators, analysts, resource investigators,
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and controllers, that is, those who perform specific socially
useful functions. The position of the most betas is more
stable compared to the alpha position, there are fewer ex-
pectations of their behaviour and they have a narrow spe-
cialization. In addition, the betas have their own position
due to compliance with professional requirements, so if
they perform their functions well, there is no point in dis-
missing them, even with a change of the alpha.

The Gamma is the majority of ordinary workers who
do not perform specific functions (according to R.M. Belbin,
these are implementers and team workers, although repre-
sentatives of other functions, especially the so-called “sec-
ond places”, may be included). The gamma position is char-
acterized by a minimum of responsibility, conformity and
executive behaviour. The Gammas rarely express their own
opinion (except in cases of overload or difficulties, where
the Gammas are the first to complain) and expect ready-
made solutions. Unlike the Alpha and the Beta, personal
qualities and quantity play almost no role for the Gamma.
That is, changes in the composition of the Gamma are al-
most imperceptible from the point of view of the entire
team.

The Omega is a rather specific and unstable position
in the group. Employees of this group are constantly ex-
posed to powerful psychological influence from other team
members. Therefore, they must have certain psychological
qualities (stress resistance, reduced emotionality, careless-
ness, etc.), otherwise they will be able to perform this role
only for a short period of time (either they leave the team,
or they provoke a powerful internal conflict). R.M. Belbin does
not have an omega analogue (his model is aimed at stable
and flexible work), but the omegas may perform the functions
of implementers, controllers, analysts, and in rare cases they
perform the functions of specialists.

The Po is the opponent of the group, who is outside
its borders. Such an opponent can act as an individual, a
team, or, in general, as an abstract “system”. The Pi’s role is
important when mobilizing the group’s efforts against its
“external enemy” and for its development. In teams, this
function is most often performed by competing divisions
or leaders (divisions of a higher level).

In contrast to the model of R.M. Belbin, the model
of R. Schindler is aimed at the development of the team,
which means ensuring its stability in the long term through
the operation of intragroup dynamic mechanisms (“exter-
nal enemy”, the presence of internal opposition, exclusion
of the non-initiative majority from the decision-making
process). It minimizes the importance of a particular per-
son in the work of the team (in general, even the alpha and
the beta can be replaced). The model of R.M. Belbin is more
sustainable, but it establishes strict requirements for the
qualities of team members [3; 15; 16].

In this concept, the role of a leader is clearly defined
and includes a certain list of functions. However, the flexi-
bility of the model of R. Schindler contributes to the spread
of diversity of types of leaders, which depends not only on
the qualities of the leader, but also on the peculiarities of
interaction in the team, its structure and the distribution
of functions. In case the alpha is not the leader of the team,
this team has problems with the distribution of functions,
potential power conflicts and, in general, becomes very
unstable.

Next, let us consider T. Bazarov’s model of management
roles [17]. Based on G. Shchedrovitsky’s model of manage-
ment activities [18], T. Bazarov developed the model of pro-
fessional and management roles, distinguishing four types
of management tasks, which are connected by a common
logic according to the principle “from specific to general”,
and each management task corresponds to a particular
management role with its competences. He showed that in
order to effectively function in a higher management posi-
tion, it is necessary to possess each of the four professional
and management roles at a certain level:

1) amanager - one of the roles of a manager, associated
with the responsibility for the situation analysis, identifying
priority directions for the development, formulating goals
and drawing up programmes for the development and func-
tioning of one’s division. It is the manager who is responsible
for finding new directions for the development and success of
the division in changing situations or at a time of crisis;

2) an organizer — one of the roles of a manager, associated
with the responsibility for the development of organizational
structures and other forms of organization of personnel ac-
tivities, which are most effective in the given conditions. The
organizer analyzes activities, external situation, goals and
strategy of the organization (division), as well as its personnel
potential, and selects (or designs) the organizational struc-
ture that will be most effective at the moment;

3) an administrator — one of the roles associated with
the responsibility for provision of resources and imple-
mentation of organization (division) plans, ensuring con-
trol over the activities of subordinates. The activity of the
administrator, unlike the activity of all other managers,
takes place in a fairly stable environment. The main task of
his activity is to control the implementation of the plans,
instructions and standards of provision that have been
developed by the organizer to achieve a certain goal;

4) an executive — one of the roles associated with the
responsibility for staffing, correct understanding and ex-
ecution of assigned tasks by subordinates. The success of
management is often due to equally high knowledge of
both the technology of activity and the individual charac-
teristics of employees. As a rule, the leader has a sufficient
level of trust in the team, which is based on informal au-
thority, has the decisive moral right to eliminate contradic-
tions and resolve conflicts between subordinates.

The choice of professional and management roles is
determined by the area of activity they perform. Thus, the
manager is mainly engaged in strategic activities (deter-
mination of development directions and strategy). The or-
ganizer deals with the design of processes, organizational
structures, distribution of functions, etc. The administrator
implements current activities and operational management,
provides and distributes resources, monitors current activities.
The leader works with people — ensures motivation, training,
staffing, conflict resolution and cooperation in the team.

MATERIALS AND METHODS

The theoretical basis of the research includes the concepts
of sociology, social psychology and management, namely
the theory of roles (role theory) [1], according to which the
personality is described with the help of social functions
and behaviour models (roles), which are learned and ac-
cepted or forced to perform by the individual.
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The method of theoretical generalization was used to
define the conceptual apparatus. The paper selected three
of the most well-known theories of the distribution of team
roles (namely, the model of team roles of R.M. Belbin [3], the
model of rank dynamics of R. Schindler [13], and the model of
management roles of T. Bazarov [17]). The theories of team
roles were chosen based on their popularity in the scientific
community and availability of their approval. Each theory
of team roles was analyzed according to the following as-
pects: the principles or criteria for the distribution of roles,
the list of team roles, the characteristics of their behaviour
and functions, the peculiarities of the manifestation of
these roles by a team leader. By comparing and general-
izing the theories of team roles, the key problems of their
practical use in the work of functional divisions (where em-
ployees perform mainly the same type of functions) were
identified. Based on the generalization of the concepts of
various theories and taking into account the problems of
their implementation in functional divisions, the list of
social and labour roles and the principles of their distribution
were proposed and substantiated.

With the help of leader behaviour modeling, the
main problems of the study of leaders’ team roles were
determined. The same method was used to determine the
characteristics of the leader’s social and labour roles based
on the predominant types of activity.

RESULTS AND DISCUSSION

The role of a particular employee is determined by his con-
tribution to the work of the team, the result of his work
and his relationships with others. When assigning roles in
a team, two principles are applied: the principle of compe-
tence and the principle of preference.

The principle of competence emphasizes that in a
team, roles are distributed according to a person’s compe-
tence (that is, the person who can handle it best gets the
role). That is, it ensures a more effective performance of
the role. The principle of preference states that roles are
allocated based on employee preference (allocation based
on self-interest rather than suitability for a particular role).
This ensures greater employee satisfaction and well-being.

However, following the principle of competence can
increase the efficiency of current individual activities, but
reduce overall group results, especially in the long term
(that is, an employee who is dissatisfied with his own role
interacts less with others and accumulates dissatisfaction,
which over time can reduce even his own efficiency). On the
other hand, following the principle of preference reduces
current role performance, but increases employee satis-
faction. Nevertheless, in the long run, performing difficult
activities (or low quality) can deeply demotivate the em-
ployee and colleagues. Therefore, the team leader should
strive for a balance between these two principles when
assigning roles. The best course of action is a gradual com-
bination of the employee’s competence and interests. That
is, it is necessary to help increase motivation to perform
the activity that the employee does best or to teach the
employee to effectively perform the activity that he likes.
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The generalization of the theoretical prerequisites
for the distribution of roles in a group (team), performed by
the authors [2], made it possible to draw the following basic
conclusions and recommendations:

1. The essence of any role is realized through the em-
ployee’s behavioral model, which requires certain functions,
responsibilities, rights and expectations of the group from
the employee.

2. The list of roles, their content and methods of assign-
ment do not have a single standard and may differ signifi-
cantly in different teams.

3. High-quality distribution and performance of roles
in the team ensure increased efficiency, improved interaction
due to the distribution and coordination of work.

4. Each of the employees can perform and, most impor-
tantly, performs several roles, the choice and combination
of which are determined by the situation.

5. The key to successful joint activity is to maintain a
balance of roles, which ensures effective division of tasks,
coverage of all types of teamwork activities, and flexibility
of the group in the face of the external environment.

Based on the generalization of the role theories, it
is proposed to apply the “social and labour role”. This role
focuses not only on functions, but also on interactions be-
tween employees. Therefore, it is proposed to allocate roles
based on types of activities. The main idea is that employees
are forced to perform a wide range of functions. However,
the advantages of one or another function indicate the
specificity of the role and the difference in competencies
that employees should possess [19].

It is proposed to distinguish three types of activities:

1) executive — current performance of labour activities
(performance of basic functions, quality control, etc.);

2) adaptive — ensuring the efficiency of external and
internal interaction (distribution of activities, motivation,
establishing connections, resolving conflicts);

3) creative — development and implementation of new
ideas (determination of activity areas, team development, etc.).

Consolidation of roles is advisable as an employee
is often forced to perform not only a specific function, but
also related ones. Thus, the implementer often checks the
work himself (not necessarily his own work). Also the ac-
tivity of the “coordinator” often overlaps with the activity
of the “motivator”. And the “idea generator” is often forced
to analyze the usefulness of ideas himself. It is clear that
this consolidation of roles is not very appropriate from the
point of view of efficiency (certain advantages of the distri-
bution of roles and specialization are lost), but this may be
due to the functional responsibilities of the employees of
the division. That is, these functions are inseparable from
each other. Therefore, workers in real teams often combine
them. In addition, the distinction between functional and
team roles is eliminated and attention is focused on the
characteristics of the activity. In real teams, most employees
are forced to change their own activities and adapt to new
conditions and requirements.

The model of R.M. Belbin served as a basis for the
proposed model (Table 2).
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Table 2. Division of social and labour roles of employees in a team

Role

R.M. Belbin’s team roles

Implementer

Implementer (practical actions)

Specialist

Controller

Team worker

Adaptive worker (organization of interaction)

Coordinator

Motivator

Idea generator

Creative worker (creative functions)

Analyst

Resource investigator

When choosing the role of the implementer, an em-
ployee is psychologically ready to implement routine, stan-
dard, technologically designed operations at the workplace.
The main characteristics of such an employee include dis-
cipline, reliability, efficiency, orientation to practical tasks.
He is usually a fairly high professional in a narrow field of
knowledge. The manager characterizes this subordinate as
conscientious, capable of constructive control of his work.
When being in the role of an adaptive worker, he positively
perceives the need to interact with colleagues in the pro-
cess of performing work; he is characterized by confidence,
the ability to clearly formulate goals, and organize joint
work; he positively perceives the delegation of authority
related to independent decision-making at work. In rela-
tions with colleagues, he is diplomatic, capable of compro-
mise, and sociable. A creative worker has a rich imagina-
tion, knows how to formulate the essence of an unusual
practical problem and find non-trivial solutions to it. This
employee has strategic thinking and dynamic response to a
situation; he positively perceives non-standard situations,
which he considers as a challenge to test his potential.

The result of the application of this technique is a
profile of the employee, which indicates the functions that
prevail in his activity. In addition, it is advisable to measure
the desired state of the distribution of functions. That is,
the second profile, which will reflect the employee’s aspira-
tions and interests. Obtaining such results for all employees
makes it possible to more effectively distribute their func-
tions in the team. In addition, it will be clear which areas of
activity are poorly developed in the team.

Each of these types of activity requires certain psy-
chological qualities and skills. Thus, implementers need
discipline, attentiveness, responsibility, and deep profes-
sional knowledge. Adaptive workers require sociability,
flexibility, ability to establish and maintain connections.
Creative workers need creativity, skills in working with in-
formation, a global view of problems, and analytical thinking.

However, as with most team role models, there remains
the problem of the interaction of role and job responsibil-
ities. Thus, the leading role of an employee is determined
primarily by his job responsibilities and largely affects the
results of diagnostics. Therefore, some researchers propose
to single out a separate (functional) role, which is connected
precisely with the main functions of the employee [7]. On the

one hand, this approach simplifies the process of comparing
team roles, but on the other hand, it requires an individual
approach to developing a diagnostic system.

The model of T. Bazarov [17] needs special attention,
as his research is focused on management teams. The model is
optimal for cases when it is necessary to assess the mana-
gerial potential, determine the managerial abilities of one
or another employee, and then form a management team,
for example, when forming a reserve of management per-
sonnel. The model helps to form a team that is likely to
cope with management tasks of various types, and to deter-
mine the limits of its authority. In addition, the model can
be used to analyze the management system of the orga-
nization as a whole due to the fact that it describes crucial
management points.

This model is rather difficult to use in a traditional
hierarchical organizational system. The management team
involves the specialization of managers in a certain type of
management activity, which requires a developed collegial
decision-making system. In addition, each of the managers
is considered not only as an individual employee, but as a
representative of an entire area of activity with his subor-
dinates (usually employees of a functional division).

In this model, each of the roles takes into account
not only the characteristics of the manager, but also the
characteristics of the subordinates who help him perform a
certain activity. The problems of the system of interaction
between managers are ignored. That is, the function of in-
teraction between managers is not considered (the activity
of the “leader” is aimed at subordinates, not colleagues).
Therefore, in the event of a conflict between managers, the
efficiency decreases sharply. In addition, there is a limit to
the size of such a team (the more participants are involved,
the less efficient their interaction is).

The peculiarity of the leader’s role behaviour is deter-
mined by the list of functions he performs in the team. In addi-
tion to the organizational functions inherent in the leader, he
can perform certain general functions (functions of control-
lers, idea generators, etc.). Most of the role techniques [13;
17; 20] provide for the allocation of a particular role for the
team leader. However, the leader’s own activity may also be
dominated by certain types of activity. Depending on the
predominant social and labour role, his leadership style will
change. These comparisons are given in Table 3.
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Table 3. Social and labour roles of a team leader

Role type Leadership style Leadership characteristics
. . He has the highest qualifications, the widest experience in the main activity.
Executive Professional - . )
. They often turn to him for help and advice. In fact, he is able to perform the
(practical) roles manager

current work better than anyone else in the team.

Adaptive

(interactive) roles Manager - leader

Aimed at work organization, division of duties, and motivation of subordinates.
Focuses more on making connections than getting things done. Charges others

with enthusiasm. Resolves conflicts.

Creative

(intellectual) roles Creative leader

Aimed at intellectual and creative work. His main area of activity is strategic
planning, idea generation, evaluation and selection of ideas. He may have some
rare skills and knowledge that make him almost indispensable. However, he tries
to delegate current and communication activities to subordinates

A leader, like an ordinary employee, must perform
his functions within the limits of his job duties. However,
the main duties of leaders involve the organization of work,
that is, the performance of adaptive (interactive) roles. This
situation was repeatedly emphasized by the researchers of
team roles [4; 7; 21]. In fact, the leader performs a signif-
icant part of the adaptive roles in the team (according to
M. Chemin, “leaders’ coordination abilities are especially
important in the context of a non-routine cognitive task
which supposes the transfer of knowledge and the flow
of creative ideas” [20]). When diagnosing roles [22], these
roles will prevail in the leader, which complicates the diag-
nosis of other types of roles (executive and creative ones).
Therefore, the study of the leader’s team roles must be
carried out in close interaction with the determination of
the team roles of his subordinates.

CONCLUSIONS

To eliminate the problem of inconsistency between func-
tional and team roles, it was proposed to consider the so-
cial and labour role that combines the labour function and
the team role of an employee, focusing on the nature rath-
er than the content of the activity. The advantage of this
model of social and labour roles is its relative universality.
It is suitable for the analysis of any team (project teams,
working groups, functional divisions, subsidiaries, etc.).
The difference will be only in the degree of application of
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CtaHicnaB MukonauoBud lony6es, NaHHa BonoguMunpiBHa BinoKOHeHKo,
MeTpo NeTpoBHUY XOMEHKO

XapKiBCbKMM HaLioHaNbHMM eKOHOMIYHUIN YHiBepcUuTeT iMeHi CeMeHa Ky3Heuq
61166, Nnpocn. Hayku, 9A, M. XapkiB, YKpaiHa

Oco6UBOCTI poNboBOi NOBeAiIHKU KepPiBHUKA TPYAOBOIrO KONEKTUBY

AHoTauif. B cTaTTi po3IsIHYTO Ipo6iemMy pO3MOLiTy poseit y TpyLoBOMY KoaeKTUBi. EdbeKTUBHICTb po3moniay poseii B
KOJIEKTMBI 3a6e31euye pe3yabTaTUBHICTb JisTTbHOCTI, 3MeHIITye KOHQUIIKTHICTb B3a€MOZii Ta MiaABMUIIYyE piBeHb aAaNTUBHOCTI
KOJIEKTUBY 0 3MiH 30BHIIIHBOTO cepenmoBuina. OCHOBHA yBara mpuaijieHa KOMaHIHil poJli KepiBHMKA, SIKa € BU3HAUAE
oprasi3zaiiito Ta 0co61MBOCTi KOMeKTUBY. TOMy MeTO0 DOCTiKeHHS € BU3HAUEHHSI ITPO6/IeM PO3MOiTy KOMaHIHUX posieii
B KOJIEKTHBI Ta 0COBIMBOCTEN POTbOBOI IMTOBEIiHKYM KepiBHMKA. ByJI0 TpoaHaii3oBaHO Teopii po3Iofily KoOMaHIHUX posieit
Takux aBTOpiB K P.M. Benb6iH, P. [lluuzep, T. Bazapos. IIpoaHai3oBaHO KOKHY 3 TeOpiii Ta BU3HAYEHO iX 0COOGAMBOCTI,
MOK/IMBOCTi BUKOPUCTAHHS JJIS1 HOCTiKEHHST pojieil KepiBHMKA Ta Mpo6ieMy 3aCTOCYBAHHS Ha MPaKTHUIli. TOIOBHOO
Mpo6IEMOIO € CKIAHOIII 3 PO3IOAIIOM KOMaHIHUX posieit B GYHKIIIOHATbHUX MiAPO3/inax (BMKOHYIOTbCS IepeBaskHO
ONHOTUITHI (DYHKIIi1), TOPiBHSHO 3 MPOEKTHUMM KOMaHaamu. IIIIsSIXoM MOJIe/TIOBaHHS MOBEAiHKY KepiBHMKA BU3HAYEHO
BI/IMB /10r0 KOMaHAHOI posi Ha QYHKIIOHYBaHHS MiIpo3Zily Ta PO3MOLia poseit B HbOMY. B pesynbTarTi BU3HaueHo,
IO TOJIOBHOIO MTPOGIEMOI0 BM3HAYEHHST PO3TIOALTY posieit B GYHKI[IOHATbHOMY MiZpO3MAiii € 3HAUHMIA 3CYyB Pe3yIbTaTy
B 6iK OCHOBHOTO TMITY OisSUTbHOCTI MiJpO3[iny, IO IOTpebye YTOUHeHHs abo amamTallii JiarHOCTMYHOrO arapary.
3amponoHOBAHO BULIISITU COL[iaTbHO-TPYAOBY POJIb, IKa MOEAHYE QYHKLiOHATBHY (TPYLOBY) Ta KOMaHIHY (COIia/bHY),
aKkleHTYIOUM yBaru JiMile Ha TUII Ois/IbHOCTi. BUAineHO Taki TUIIM COIlia/ibHO-TPYAOBUX poOJjieli: BUKOHAaBUi, afalTUBHI
Ta TBOpYi. L[1o X kiacudikallio MpomoHyeTbCS 3aCTOCOBYBATH i IO KEPiBHMKA, IO JO3BOIUTD HOTO POJb PO3I/ISIAATHA
HEeBiJI’eMHO BiJ| poJieii MpalliBHMUKIB, 0 BaXKJIMBO came il GYHKIIOHATbHUX MiApo3ainiB. Taka kmacudikaiis 103Bossie
TTOJIETIIIATY MPOLIEC AiarHOCTYBaHHS ITEPEBAKHIMX POJIeii, BUSHAUUTM OCOBIMBOCTI 6a30BMX (DYHKIIii Mimpo3ainy Ta mpobiemu
JisIBHOCTi KOJIEKTUBY

KniouyoBi cnoBa: Teopist poseit, Momenb KoMaHOHUX poneit P.M. Benbina, Mmomenb panrosoi auHamiku P. [lnapgmepa,
MoOJe/b yIpaBaiHCbKuX poseiil T. BazapoBa, MopenoBaHHS MOBeIiHKY KepiBHMKA, COLiaTbHO-TPYAOBI POIi KepiBHUKA
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