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Abstract

The main goal of the article is to identify the basic patterns of the formation of human capital
(HC). An especially valuable and scarce resource of the modern economy is becoming a creative
skilled worker capable of generating ideas, as well as creating and implementing new technological
solutions and products.

The development of the economy leads to significant transformations in the generation of resource
potential, and changes in the role of individual resources. Human capital begins to play a dominant
role in the resource hierarchy. It is the HC that sets in motion the production processes and
determines the efficiency of using the entire resource potential.

The methods of aspect analysis and of apperception used in this study made it possible to identify
modern patterns peculiar to the formation of human capital in the economy, and to emphasize its
objective importance and ability to significantly influence the development of society.

During the research, the authors proved that human capital acquires the status of the main
resource in the economy, the quantitative characteristics of the workforce capacity give way to the
role of qualitative characteristics, and the development of STP requires a new employee formation
to dominate the intellectual component.

How to cite: Hrydziushka, A., Hrybau, A., & Kulakou, V. (2021). Patterns of Human Capital
Formation. Olsztyn Economic Journal, 16(1), 5-16. https://doi.org/10.31648/0ej.7302.
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Abstrakt

Gléwnym celem artykutu jest identyfikacja podstawowych wzorcéw ksztattowania sie kapi-
tatu ludzkiego. Szczegdlnie cennym i rzadkim zasobem wspélczesnej gospodarki staje sie tworcezy,
wykwalifikowany pracownik, zdolny do generowania pomysléw, tworzenia i wdrazania nowych
rozwiazan technologicznych i1 produktéw.

Rozwdj gospodarki prowadzi do znaczacych przeobrazen w generowaniu potencjatu zasobowego,
zmian roli poszczegdlnych zasobéw. Dominujaca role w hierarchii zasobéw zaczyna odgrywacé kapitat
ludzki, ktéry uruchamia procesy reprodukeji i w najwiekszym stopniu decyduje o efektywnosci
wykorzystania potencjatu zasobdéw.

Zastosowane w badaniu metody analizy aspektowej 1 apercepcji pozwolily na zidentyfikowanie
nowoczesnych wzorcéw charakterystycznych w ksztaltowaniu sie kapitatu ludzkiego w gospodarce
oraz podkreslenie jego obiektywnego znaczenia i zdolnosci do istotnego wptywania na rozwdj
spoteczenstwa.

W trakcie badan autorzy wykazali, ze kapital ludzki zyskuje status gléwnego zasobu w gospo-
darce, iloSciowe charakterystyki zdolnoSci sity roboczej ustepuja roli jako$ciowych, rozwéj STP
wymaga pracownikéw nowej formacji z przewaga sktadnika intelektualnego.

Introduction

In an industrial type of economy, the main elements of the resource potential
are material and financial resources. Primarily these are long-term assets, such
as buildings and structures, machinery and equipment, etc. For this reason,
investments in long-term assets have served as the basis for increasing the
resource potential, but subsequently their growth has slowed and their volumes
have decreased. The industrial development of the economy exhausts itself as there
are objective limits (obsolescence, depreciation, diminishing of soil fertility etc.)
to the use of the potential of material resources. These resources are limited and
rare, but human capital continues to grow, primarily by means of new knowledge.
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The essence of the transformation of the processes of resource potential
generation in the modern economy lies in the fact that land and capital only create
conditions for the implementation of economic activity. Economic development
becomes possible as a result of the formation and effective use of human capital,
which determines the appropriate directions of economic activity, forms the
structure of the resource potential and ensures its rational use.

The goal of this research was to identify the main patterns of human potential
formation. As a result of the research, the following patterns of human capital
formation were revealed:

— significant enhancement of the role of human capital in the structure
of resource potential;

— the structure of the labor market is changing: the share of executive
and reproductive labor activity is decreasing and the share of intellectual and
innovative labor activity is increasing;

— scientific and technical progress requires improving the quality of pro-
fessional training of employees, accumulating the educational potential of the
workforce;

— the processes of human capital formation require increased investment
in the systematic development of scientific knowledge, and in both fundamental
and applied research.

Analysis and interpretation of results

Pattern 1. The role of human capital in the structure of resource
potential is significantly increasing

Changes in the types of economic development of society lead to significant
transformations in the structure of resource potential and changes in the value
of individual resources. Human capital begins to play a leading role in the
resource hierarchy.

Human capital is a complex multifaceted economic category. The analysis
of the research has made it possible to identify the structural elements of human
capital inherent in an individual (Konstantinov, 2003; Lutokhina, 2008;
Vankevich, 2000):

— natural and biological potential (age, state of health, mental endowments,
performance level);

— educational potential (educational background, skill level, knowledge
of foreign languages, propensity to self-education and self-development);

— sociocultural potential (focus and degree of work motivation, culture
of relationships with colleagues, cooperativeness, social and industrial
adaptability, ability to cope with stress, specific traits of mentality, professional
and geographic mobility);
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— moral and ethical potential (responsible attitude to work, degree of discipline,
sense of justice, honesty and integrity, moral values, insistence and selflessness);

— creative potential (observancy, analytical abilities, independence of judgment,
critical thinking, intellectual curiosity, ability to hypothesize, striving for
innovation).

In recent years, among the factors that characterize the labor potential of the
population, the national mentality has been emphasized, in particular since the
labor mentality reflects the results of the socio-economic, cultural and spiritual
development of the people and the country. This also involves the national and
religious traditions of the population of a particular country in the field of labor.
In this regard, the labor mentality is an important factor in the formation and
development of labor potential and its quality (Pashkevich & Lyovkina, 2020).

The generation of human capital, like the accumulation of traditional capital,
requires the diversion of funds from current consumption in order to obtain
additional income in the future. The most important types of investments in HC
include expenses for childbirth and childcare, education, training at work,
migration, and acquiring information (Chuiko, 2007).

In a contemporary society, the person, as a bearer of human capital, cannot
be an object of market purchase and sale. As a result, the labor market only
sets prices for the “rent” of human capital (in the form of wages). Human capital
is capable of functioning in both market and non-market sectors, and income
from it can take both monetary and non-monetary forms.

However, it should be clarified that there are only a few idea generators,
individuals who have the makings of leadership and talent, and are able
to organize teams for success. The process of training highly qualified personnel
1s long and costly. It is easier to lure ready-made talent from countries and regions
that do not have adequate employment opportunities, support and employee
retention (Gusakov, 2018).

In the industrial economy, the main element of the resource potential
1s primarily long-term assets. The basis for increasing the resource potential
is investment in this type of asset. The development of the economy at this stage
1s exhausting itself due to the restrictions on the use of the potential of material
resources.

The formation of a new post-industrial type of economy was marked by the
information revolution of the late twentieth century. This has led to the widespread
use of information technology in the real sector. It has been calculated that the
dissemination of information using Internet resources is 720 times faster and
330 times cheaper than by the typical postal and telegraph method (Lutokhina,
2008, p. 24).

The essence of the transformation of the processes of resource potential
generation in the modern economy is that land and capital only create conditions
for the implementation of economic activity. Social and economic development
occurs due to the formation and effective use of HC, which determines



Patterns of Human Capital Formation 9

the appropriate directions of economic activity, forms the structure of the resource
potential and ensures its rational use.

Human capital is reproduced on the basis of the development of science and
education in order to produce certain types of goods and services, generate
income, improve living standards, and solve the problem of uneven development
of industries and regions.

Under modern conditions, human capital as the main resource for creating
economic goods is understood as the power of a thoughtful and creative mind,
the amount of knowledge, information, experience, qualifications and number
of employees.

The basis of human capital is the intellectual constituent. The increasing
role and importance of the intellectual component is determined by the following
circumstances:

— widespread implementation of knowledge intensive and information
technologies in economic processes, which requires expanding the boundaries
and deepening the knowledge and skills acquired in the educational process;

— predominance of the importance of qualitative characteristics of the staff
over quantitative attributes, which is reflected in the priority of building up
mental and creative abilities that require education and initiative;

— transformation of the educational process from the assimilation and
memorization of existing knowledge to a deep analysis with creative solutions
with regards to socio-economic problems.

The traditional formula of the production function includes three production
resources:

Q=f(K, L,N) @
where:
K — capital,
L —labor,
N —land.

In the industrial economy, about 90% of its results were determined by the
factors “capital” and “labor”. In modern conditions, in this formula, intellectual
capital (IK) should be put in the first place as a factor that creates knowledge
and information, and determines the efficiency of using the resource potential.
Afterwards, the formula for the production function in the post-industrial economy
takes the form:

Q=fIK,K, L, N) 2)

According to American economists, in the second half of the 1990s new
knowledge and information generated 75% of the industrial value added to the
US economy (Lutokhina, 2008, p. 26). Consequently, in the modern economy,
the efficiency of resource potential employment is determined by the level
of development of human and, above all, intellectual capital.
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Currently, it is not usually the products that ensure the success of the
commodity producer, but the processes and technologies for creating these goods
that provide the best conditions for the creation and use of resource potential.

In view of this, the world economy is undergoing a transition from its industrial
type to a new post-industrial or scientific-informational form. Intellectual labor
and innovation are changing the structure of resource potential. Traditional
capital (buildings, machines, financial resources, etc.) is giving way to a new
form — human capital.

The formation and effective use of resource potential relies on knowledge.
Bulk production is ceasing to be the primary source of wealth. The new primary
sources of wealth are the industries that produce new knowledge: science,
education, and culture. Therefore, the concept of capital, inherent in the industrial
paradigm, acquires a new meaning. Human capital, introduced by neoclassical
economic theory, comes to the fore. The main elements of HC are competence,
qualifications, and the ability to use knowledge and skills. The main factor
of economic development is not knowledge itself, but the way in which it is used
(Vorobieva, 2008, p. 37; Coleman, 2001; Radaev, 2002; Solodovnikov, 2009, p. 33).

Pattern 2. The structure of the labor market is changing: the share
of executive and reproductive labor activity is decreasing and the
share of intellectual and innovative labor activity is increasing

The widespread use of knowledge-intensive and information technologies
in production changes the qualification requirements for an employee.
The qualitative characteristics of personnel come to the fore in comparison
to quantitative attributes due to the intellectual component, which requires
a high level of education and ongoing professional development.

According to the calculations of American economists, the share of people
working with information in the United States from 1990 to 2000 increased
from 17% to 59%, and the share of people working with raw materials decreased
from 83% to 41%. In the labor market, there is a cheapening of physical labor
and an increase in the cost of intellectual labor. Since the 1970s, education wage
surcharges have become widespread. Experts have calculated that each additional
year of worker-related education gives an increase in labor productivity by 2-3%
(Lutokhina, 2008, p. 30, 31). The implementation of additional payments for
education has changed the labor market and the educational system. In order
to increase the chances of finding a job and to get a higher salary, people tend
to rely on education. Recruiting firms have been developed. They have taken
on the function of selecting highly qualified specialists for employers, including
those from other countries.

The processes of development in the post-industrial economy has caused deep
shifts in the structure of the resource potential. They are set in motion primarily



Patterns of Human Capital Formation 11

by changes in the needs of people, the goals of their activities, and the economic
and technological basis of society. Fundamental in this context is a paradigm shift
in growth priorities, which is that the production of tangible goods is increasing
at a slower rate than the production of intangible services. Thus, it can be argued
that there has recently been “a cardinal shift towards the production of intangible
services and information, with a relative reduction in material production;
a transformation of scientific knowledge into a direct production resource, which
underlies all significant social innovations; a sharp increase in the importance
of professions related to the use of knowledge” (Katsuk, 2004).

Previously, agriculture was one of the main industries in terms of the number
of labor resources. Its intensification has led to the fact that the number of people
employed in the agricultural sector in developed countries is 1-3% of the total
number of employed. According to experts, in the near future the share of people
employed in industry will also significantly decrease and will drop to 15%
(Chuiko, 2007).

Analysis of the above information allows us to conclude that at present
there is a significant reduction in employment in the branches of material
production. This is because the level of technology and labor efficiency in the
sphere of material production allows a rapid increase in the volume of labor
efficiency and allows the creation of a product necessary for consumption by the
entire society (Bazyleva, 2006).

Some authors (Makovskaya, 2020) have analyzed modern Belarusian
institutions that form the conditions for the behavior of participants in the
Belarusian labor market; presented the characteristics of the peculiarities of the
functioning of the Belarusian labor sphere through the mechanisms of job search
and the spread of employment channels; have studied low-paid employment and
the formation of the institution of reserved wages and social risks. However,
it is advisable to supplement these studies by including the classification of the
labor market by spheres of labor activity (executive-reproductive and intellectual-
-innovative), which will emphasize significant structural changes towards an
increase in the intellectual component.

Pattern 3. Scientific and technical progress (STP) requires improving
the quality of professional training of employees, accumulating the
educational potential of the workforce

N.G. Nikitenko notes, the main economic resource of the modern economy
is knowledge and information that ensure the development of the potential
of a person’s personality on the basis of the continuity of education and the
growth of its scientific intensity. This resource provides an increase in the
quality of labor force and the possibility of long-term growth of the organic
structure of production, and, consequently, an increase in its intensification



12 Aliaksandr Hrydziushka, Andrei Hrybau, Vasili Kulakou

and efficiency on the basis of STP. In a 1963 report to the President of the
United States, a special committee of the Office of Science and Technology
noted: “The welfare and defensive capacity of the country is now determined
not by raw materials, not by mineral and other natural resources, and not even
by capital. Knowledge is increasingly becoming a decisive source of economic
growth. A country that does not have an education system, the ability to train
highly qualified personnel, inevitably lags behind in engineering and technology”
(Nikitenko, 2006, p. 107-110).

According to foreign experts, in modern conditions, there have been noticeable
changes in the structure of factors that traditionally determine the competitiveness
and position of countries in the world market. In the first instance, this refers
to a decrease in the importance of cheap raw materials and cheap labor factors
and a strengthening of educational inputs.

Improvement in the quality of the labor force determined 14% of the growth
in real national income in the United States, and since the most obvious indicator
of the quality of the labor force is the level of education, education itself is one of the
sources of economic growth in any society. The difference between the average
incomes of people of the same age is 3/5 determined by the level of education, and
the rest by personal abilities and other circumstances (Dorofeev, 2006).

Transition to a new economy in the late XX and early XXI centuries has
caused significant changes in the education system, especially higher education.
Such trends are primarily stipulated by the fact that the rate of knowledge
renewal has significantly increased. If in the mid-twentieth century knowledge
was updated after 7-10 years, now knowledge is updated every 2 years.

A. Marshall noted that the expediency of spending public and private funds
on education should not be measured only by its immediate practical results.
Such investments pay off by the fact that it opens up much greater opportunities
for the masses of people than they usually can provide for themselves. Education
provides many people with an opportunity to develop their potential abilities,
and the economic benefit from using one major industrial discovery is quite
sufficient to cover the costs of education for an entire city, because one such new
idea may provide a very significant increase in production capacity (Marshall,
2008, p. 246).

Pattern 4. The key aspect of a qualitatively new process of resource
potential formation is investment in the development of a system
of scientific knowledge, in fundamental and applied research

Scientific knowledge becomes generally accessible and is mastered with
much less effort and resources than those that were spent in their production.
They can serve the society for a long period of time. Science is a producer
of new knowledge as a specific resource. The level of development of countries
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is determined not so much by the availability of natural resources, but by the
level of scientific and technical potential, and the efficiency of its use. The basis
for the formation of resource potential lies in the level of development of science,
in the quality of structures of machines and equipment, in the qualifications
of the labor force, and in the adaptability of the management system. Hence,
the increase in resource potential depends on the degree of development of human
capital, which is the ability to invent, namely via science, the ability to turn
scientific knowledge into innovation, specifically via technology, and the ability
to competently manage resources.

The efficiency of using the resource potential is decisively determined by
the pace and scale of development of priority areas of science and technology,
the level of training and qualifications of personnel, the degree of progressiveness
of the scientific and production labor equipment, and the volume of investments
allocated for these purposes.

The following are highlights of the features characteristic of investments
in science and education, and in human capital formation:

— investments in the field of education go both to the reproduction of the
intellectual and spiritual potential of society, and to the development of creative
abilities, professionalism of each individual, specifically the accumulation
of human capital;

— investments in education are spent at a certain time, and pay off within
several cycles of the production process, until retraining of workers is needed
again in connection with the increased demands of the economy. Consequently,
these investments take the form of a turnover similar to the turnover of long-
-term assets;

— a duration of the period during which investments in human capital are
transferred to newly manufactured products should be determined by the period
of moral aging of the acquired professional knowledge;

— an educational process presupposes the acquisition of a constantly updated
system of knowledge by students, which determines the expanded reproduction
of human capital.

Science, like any field of human activity, requires funding. However, as
V.G. Gusakov notes, there is a fundamental difference between investments
in the development of science and the financing of any production branches.
In the latter case, there is a redistribution of resources between industries,
which is not related to the growth of the economy as a whole and its efficiency.
The development of science leads to a qualitative change in the productive forces
(Gusakov, 1998). The total volume of goods may increase in the case of growing
production capabilities, which depends on the development of science and the
degree of its application.

With this in mind, S.A. Konstantinov (2003) reckons that it is advisable
for the state to invest budgetary funds not directly in production, but in the
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development of science, since it is the essential factor in increasing production
capabilities and determines the growth of not only the volume of production,
but also its efficiency.

STP is a breaker of the static equilibrium in the economy, and acts as a source
of profit. It creates opportunities for improving the quality of products, and can
create different types of products with new consumer properties. Industries where
the return on capital is higher attract STP. As a result, there is a redistribution
of production resources, and the structure of social production changes.

Scientific and technological progress counteracts the law of diminishing
returns, and weakens the dependence of production on the natural factor.
The use of new means of production with higher productivity leads to an increase
in the volume of production per unit of additional capital spent. The creation
of new varieties of plants, animal breeds, and the use of new technology makes
it possible to obtain higher agricultural yields and produce animals under natural
conditions that were previously considered unfavorable. The use of more productive
equipment makes it possible to perform the necessary technological operations
in the shortest possible time, which reduces the dependence of agriculture
on adverse weather conditions (Konstantinov, 2003, p. 48, 49).

The output of competitive products is ensured through the practical application
of the achievements of scientific and technological progress, specifically the
innovation activities of human capital.

Conclusion

The conducted research allows us to conclude that human capital has acquired
the status of the fundamental resource of the economy.

In the modern economy, the processes of the formation of resource potential
are being transformed. Land and capital are the basic conditions for economic
activity. Progressive socio-economic development is possible with the generation
and effective use of human capital, which determines the appropriate directions
of economic activity, forms the structure of the resource potential and ensures
its rational use.

In business processes, knowledge-intensive and information technologies are
widely used, which increases the qualification requirements for an employee.
The qualitative characteristics of the staff come to the fore in comparison with
the number of employees due to the intellectual component, which requires
a high level of education and regular professional development.

The fundamental difference between investments in the development of science
and financing of any production facilities is that they lead to qualitative changes
in the productive forces and, above all, to the growth of human capital, as the
basis for building up and efficiently using the resource potential of the economy.
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On the basis of the studied material, the authors have identified the main
patterns of the formation of human capital in the economy:

— there is a significant enhancement of the role of human capital in the
structure of resource potential;

— the structure of the labor market is changing: the share of executive
and reproductive labor activity is decreasing and the share of intellectual and
innovative labor activity is increasing;

— objective requirements for the quality of the labor force imposed by scientific
and technological progress are practically embodied by improving the quality
of professional training of workers, and accumulating the educational potential
of the labor force;

— the key aspect of a qualitatively new process of resource potential formation
is investment in the development of a system of scientific knowledge, and
in fundamental and applied research.

It should also be noted that it is advisable to continue research in this
area, taking into account the informatization of certain spheres of the economy,
the mental diversity of people in different countries, the increase in human life
expectancy and the formation of new value orientations after the COVID-19
pandemic.

Translated by Authors
Proofreading by Michael Thoene
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communication is the main advantage of the internet (33.33%), whereas the spreading of hate on
the internet is the major threat associated with its use (24.17%). The main benefit derived from
the global network resources by enterprises is the possibility of obtaining raw materials from the
most profitable sources (28.40%), whereas the major threat identified by them is that a negative
opinion published on the internet can weaken the financial standing of a company or even make
it disappear from the market (55.56%). Nearly 60% of household members found themselves spending
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more time online during the COVID-19 pandemic. Nearly 94% of the entrepreneurs who use the
internet in running their businesses admitted that it helped them to keep their business in the
market during the pandemic.
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Abstrakt

Internet niemal w pét wieku zrewolucjonizowat §wiat, a pandemia Covid-19 przyczynita sie
do jeszcze wiekszego wzrostu jego znaczenia. Z istnieniem sieci globalnej wigze sie zdecydowanie
wiecej zalet niz wad, niesie ona jednak réwniez pewne zagrozenia, w znacznym stopniu oddzialujace
na zycie polskich gospodarstw domowych i funkcjonowanie przedsiebiorstw. Artykut ma charak-
ter teoretyczno-empiryczny. Jego celem jest poznanie zalezno$ci miedzy Internetem a pandemig
Covid-19, tj. czasem spedzanym w sieci w przypadku polskich gospodarstw domowych, natomiast
w kwestii przedsigbiorstw — wptywu tych dwéch czynnikéw na utrzymanie si¢ firm na rynku.
Ponadto subiektywnie zobrazowano najistotniejsze korzy$ci i zagrozenia wynikajace z konsumpcji
sieci globalnej w opinii podmiotéw gospodarczych. Zdaniem ankietowanych wiodaca zaleta Inter-
netu jest utatwienie komunikacji (33,33%), a nadrzedne zagrozenie stanowi upowszechnienie sie
hejtu (24,17%). Zasadnicza korzyscia, jaka czerpig przedsiebiorstwa dzieki zasobom sieci globalnej,
okazata sie mozliwo§¢é pozyskiwania surowcéw z najbardziej optacalnych dla nich zrédel (28,40%),
a za najpowazniejsze zagrozenie przedsiebiorcy wskazali to, ze negatywna opinia opublikowana
w sieci moze ostabié¢ kondycje finansowa firmy lub nawet doprowadzi¢ do jej znikniecia z rynku
(55,56%). Blisko 60% przedstawicieli gospodarstw domowych pod wptywem pandemii Covid-19
zaobserwowalo u siebie wzrost czasu spedzanego sieci. Prawie 94% przedsiebiorcow korzystajacych
w prowadzeniu swojej firmy z Internetu przyznato, ze miat on wplyw na utrzymanie sie ich firm
na rynku w dobie pandemii.
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Introduction

The invention of the internet began the information revolution. The rapid
development of technology and a convergence of data processing methods resulted
in the electronic economy, accompanied by the economic processes in the virtual
network, which resulted in such new concepts as e-trade, e-marketing, e-education,
and e-administration (Flaga-Gieruszynski et al., 2017, p. 5). The evolution of these
new concepts has brought about many new changes in Poland and around the
globe.

The real world then started to move to the virtual world. The propagation
of internet resources has contributed to a range of socio-cultural changes (Tomin
et al., 2020, p. 5) and a revolution in the lifestyle of society, its mindset, ways
of spending free time and transformations in enterprise operation. Although
a considerable part of the society still regards the global network mainly as
a source of entertainment, its importance is much greater, as the development
of the resources has brought about a range of changes in the lives of two out
of three types of economic participants — households and enterprises (Milewski
& Kwiatkowski (Eds.), 2018, p. 30). This has contributed to a transformation
of consumer behaviours, changes in enterprise productivity and marketing, the
creation of virtual products, the modernisation of distribution methods, and the
creation of new professions in the labour market; including innovative fields
of study in Polish universities.

In 2004, 26% of Polish households had access to the internet, with every third
household having this privilege in 2006 (Spofeczeristwo informacyjne w Polsce...,
2008, p. 118), and 90.4% in 2020 (Spoteczeristwo informacyjne w Polsce..., 2020,
p- 132). This increase was not as great in the case of enterprises, as 89% had access
to the internet in 2006 (Spofeczeristwo informacyjne w Polsce..., 2008, p. 63),
and over 98% of them had access to broadband internet in 2020 (Spofeczeristwo
informacyjne w Polsce..., 2020, p. 77). However, the use of internet resources
and their potential in organisational development has changed dramatically,
and the digital transformation has accelerated during the COVID-19 pandemic.

The study methodology and characteristics
of the study populations

The objective of this study was to identify the relationship between the global
network and the COVID-19 pandemic, i.e. the time spent on the internet by
Polish household members, and the effect of these factors on Polish enterprise
survival in the market. An opinion was also acquired from two business entities
on the greatest internet benefits and threats resulting from its use.
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The empirically applied descriptive study (Apanowicz, 2002, p. 33-37) was
conducted by means of an online survey in August 2020. The study included
120 members of Polish households and 100 entrepreneurs. The respondents
belonged to various age groups. The factors taken into account included the place
of residence, sex, education, professional status and the monthly net income.
Regarding the enterprises, the type of business activity with respect to its size
was taken into account.

The impact of COVID-19 on the time spent
on the internet by members of Polish households

The emergence of the global network has revolutionised the world, with
a consequent range of changes in the sphere of human lives (Krélewski & Sala,
2016, p. 39). Nowadays, even a short interruption in internet access is a cause
for concern. This study has shown that 111 people (92.50%) of the examined
population profited from the internet on a daily basis and the pandemic affected
the time of network use (Fig. 1). In the opinion of nearly 60% of the respondents
(59.17% — 71 people), their activity in this regard has increased. This was
probably a consequence of the restrictions, such as those concerning meeting
family and friends and shutting down entertainment facilities, which resulted
in more time being spent at home. This activity was decreased only in the case
of 5.00% of the respondents (six people), whereas a little more than one out
of four household members (26.67% — 32 people) said that they had not noticed any
change in the amount of time spent on the global network. The other individuals
(9.17% — 11 people) could not identify a correlation between the COVID-19 pandemic
and the time spent on the Internet.

The internet is addictive. The specialist literature under analysis
distinguishes six phases of the evolution of this threat: fascination, discomfort
reduction, regulation of emotional states, disorientation of human contacts,
discomfort resulting from lack of network access and the phase of emerging
personal adversities arising from the pathological use of the medium (Panasiuk
& Panasiuk, 2017, p. 68-70). Warning signs of internet addiction include regular
network consumption at the expense of other interests or of meetings with peers,
signs of aggression if access to the global network proves impossible and not
caring about relations with one’s family or friends (Woronowicz, 2009, p. 476).
Up to 73.33% of the Polish household members (88 people) taking part in the
study confirmed that they could abstain from consuming network resources for
several days at the most, with such time not exceeding several hours in the case
of 156% of the study population (18 people).

The coronavirus pandemic changed the frequency of online shopping by Polish
households. A little over half of the respondents (50.83% — 61 people) reported
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9.17%

59.17%

B yes, my time on the Internet
has increased

@ yes, my time on the Internet
has decreased

O no

O hard to say

26.67%

5.00%

Fig. 1. Opinions of Polish household members on the effect of the COVID-19 pandemic
on the time they spent on the Internet
Source: based on the author’s studies.

doing such shopping more often, whereas 9.17% of the respondents (11 people)
could not give a definitive answer to this question. The others (48 people) did not
reduce their regular shopping compared to the time from before the pandemic.
According to the report prepared by the International Group of Financial
Reporting at KPMG, the largest increase in the frequency of online shopping
by members of the Polish society is observed in food and medicines, followed by
cosmetics (Nowa rzeczywisto$é: konsument..., 2020, p. 5). The shopping method
is affected to the greatest extent by price, convenience and safety. According
to studies, discounts and promotional offers have an advantage over a diverse
product offer in the case of food shopping, whereas the opposite is true for
non-food shopping (Nowa rzeczywistosé: konsument..., 2020, p. 13).

The results show that members of the public use mobile phones to consume
network resources because of their convenience and easy accessibility.
This was the answer given by 94.17% of the respondents! (113 people). The group
of household members that usually used a laptop to use the internet was nearly
20 p.p. lower (75.83% — 91 people). Further places are occupied by: a desktop
computer (26.67% — 32 people), a tablet (20% — 24 people), a smartwatch
(9.17% — 11 people) and a game console (8.33% — 10 people). Other responses
included a TV set (8.33% — 10 people). An e-reader proved to be a niche device
for internet use among the study population (3.33% — 4 people).

The appearance of the internet had a positive impact on the quality of life
in Polish households — that opinion was expressed by 77.50% of the respondents
(93 people). Less than 7% of the respondents (6.67% — 8 people) found the impact
to be negative, whereas the others (15.83% — 19 people) could not decide whether
it was positive or negative.

L A question in which more than one answer could be selected.
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Benefits of internet use as seen by members
of Polish households

As the internet becomes increasingly common, geographical barriers are
no longer important in quick information exchange, regardless of whether the
exchange is interpersonal or uses voice only (Liysik & Machura, 2014, p. 15, 16).
This study confirmed this because “facilitating communication” was mentioned by
the respondents as the most easily observable benefit from internet use (33.33% —
40 people). All types of communicators, like Gadu-Gadu or Tlen several years
ago, and Messenger or WhatsApp now, are helpful in this regard.

Social development is an essential part of growth, as it has an impact both
on people’s competitive advantage in the labour market and on the companies
they work for. The knowledge of the transforming socio-economic environment
is of particular value (Klos & Szura, 2013, p. 218, 219). Millennials, i.e. people
born in the 1980s and 1990s, are the first generation which, owing to the
internet, does not need intermediaries to improve their qualifications. Easy
access to knowledge increases one’s chances for a better-paid job in future and
for improvement of the quality of life (Kisiel, 2016, p. 89). A little more than
17% (17.50%) of household members (21 people) saw this advantage as supreme.
There are internet websites where one can get certificates valued in the labour
market, e.g. in online courses. Importantly, participation in many of them is free
of charge. One of the examples based on the author’s own experience is the website
of the Polish Agency for Enterprise Development, where one can participate in
courses providing basic knowledge of marketing, law, management and finance.

Internet resources give society an opportunity to quickly acquire information
from around the globe (15.83% — 19 people). A little over 8% of the respondents
(8.33% — 10 people) see the global network mainly as a form of entertainment, e.g.
by watching films. The same number of people are of the opinion that it enables
their passions and interests to evolve. Other important benefits provided by the
global network include the possibility of shopping from home (5.00% — 6 people),
handling administrative affairs and online banking (3.33% — 4 people). Some
answers also identified the internet as an opportunity for earning an additional
income for the home budget, as a means for establishing new contacts, as a way
of learning about people’s opinions on a product before its purchase, on a seller,
and as a way of saving money owing to price comparison sites, e.g. ceneo.pl.
According to some respondents, the significance of all the advantages is the
same, or the internet is a source of knowledge with regards to doing something
in a simple manner.
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Threats arising from internet use
in the opinion of Polish household members

New information technologies are often a challenge for older generations,
but for millennials they are an essential part of their lives. A presence in the
network is a complement to the real world for them (Kisiel, 2016, p. 88).
This carries with it some threats. According to the study findings, the spread
of internet hate is the most common of them (24.17% — 29 people). Using the global
network often has a negative impact on interpersonal relations (20% — 24 people).
This is because millennials prefer sending text messages to communicating
by voice. They sometimes even feel anxious before a telephone conversation and
consider it too time-consuming.

Nearly every user can be the author of content published on the internet,
which is why such information is not always true. For nearly 16% (15.83% —
19 people), this disadvantage was a major threat of the global network, and for
15% of the respondents (18 people), the problem was that not all information
is verifiable and that it spreads rapidly, even if it is not true. It can have negative
consequences on many levels, particularly when a person observes some disease
symptoms and makes use of pseudo-expert advice available on the internet instead
of seeing a real doctor. A little over 13% of the respondents (16 people) saw the
risk of addiction as the supreme threat. Other disadvantages associated with
the use of the global network included deterioration of one’s health, especially
one’s eyesight (5% — 5 people), and a tendency to violate copyright laws (4.17% —
5 people). According to several respondents, publishing fake news deliberately
and the time-consuming nature of using the internet were the most important
threats, or all threats were equally dangerous.

The relationship between the internet, COVID-19
and the survival of Polish enterprises in the market

Regardless of their size, the presence of enterprises on the internet facilitates
consolidation of their competitive advantage and improves their market position,
which i1s extremely important in the consumer market. They use all forms
of internet marketing to reach all potential customers around the globe (Felipa,
2017, p. 41-47). Although the contemporary world is based on modern information
technologies (Krélewski & Sala, 2016, p. 39), nearly one-fifth of the entrepreneurs
(19 people) taking part in this study admitted that they did not use the internet for
their business activities. This may be a consequence of the fact that a considerable
share of the respondents lived in small towns with a population of under
10 thousand, and the approach to operating a firm in such places differs from
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that in big cities. Over 80% of the participants in a further part of the study?
admitted that they used the internet at least once a week for purposes related
to their business activities, and 48 people (59.26%) did it every day. The most
frequently used devices were: a telephone (39.51% — 32 people), a laptop (37.04%
— 30 people), a desktop computer (22.22% — 18 people) and a tablet (1.23%).
The coronavirus pandemic and the related restrictions brought about a demand
shock felt by enterprises. Enterprises in some industries were forced to shut
down temporarily. Others had to face a decrease in demand for their goods
or services and, consequently, a decrease in financial liquidity (Klepacki, 2021,
p. 7-21). As a countermeasure, 32% of the firms (in particular the trade and
service sector) chose to intensify the use of digital platforms or even to start using
them (COVID-19 Business Pulse... 2020, p. 11-16). It was confirmed in many
industries that firms that did not operate on the internet were doomed to oblivion
(Frackiewicz, 2006, p. 11). Up to 93.83% of the respondents (76 people) admitted
that the internet helped their firms to survive in the market at that time, and,
in consequence, they were then asked about the type of contribution (Tab. 1).
It enabled a change in the form of contact with customers3 (64.47% — 49 people),
modification of the methods of sale of the goods or services on offer (57.89% —
44 people), advertising and promoting the business despite the fact that the
firm was shut down (23.68% — 18 people), launching new products (30.26% —
23 people), or it facilitated switching to another industry (11.84% — 9 people).

Table 1

The impact of the internet on the survival of Polish enterprises in the market during the
COVID-19 pandemic*

Ttem Number Percentage
of answers [%]
It facilitated a change in the form of contacts with customers 49 64.47
It facilitated a change in the method of sales of products/services
44 57.89

on offer
The enterprise was shut down during the pandemic, but the 18 23.68
internet facilitated its advertising and promotion ’
It facilitated quick development and launching new products

. 23 30.26
(e.g. e-books, online courses)
It enabled quick switching to a different industry 9 11.84
Other 9 11.84

* A question in which more than one answer could be selected.
Source: based on the author’s studies.

2 The remaining questions in the questionnaire were addressed to entrepreneurs using the
internet in their business activities, which is why 81 people who gave a positive answer to this
question accounted for 100% of the population regarding further questions.

3 A question in which more than one answer could be selected.
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Other answers were related to an increase in the demand for services of the
firm, its development, change of the form of work or with creating this activity
(11.84% — 9 people).

A little more than 90% of the entrepreneurs? (90.12%) were of the opinion
that the global network made enterprise operation considerably easier. The other
respondents were of different opinions or were unable to give a definitive answer.

Benefits of internet use as seen
by Polish entrepreneurs

Skilful use of the internet helps enterprises to accomplish their main objective
— profit maximisation (Milewski & Kwiatkowski (Eds.), 2018, p. 30). The global
network facilitates market research, identification of consumer needs and the
target group, obtaining raw materials from the most profitable sources, addressing
advertisements to potentially interested groups, observing the effectiveness
of promotional campaigns and actions at the stage of developing an innovative
product. Internet advertising is more cost-effective not only because it is cheaper
but also because its target group can be identified more precisely (Felipa, 2017,
p. 47). Internet resources facilitate measuring the effectiveness of advertising
campaigns, for example with the click-through rate (CTR), conversion rate (CR)
and the bounce rate (Mazurek (Eds.), 2018, p. 317, 318).

In the opinion of 23 of the respondents (28.40%°), the ability to obtain raw
materials from the best sources is the supreme advantage of the internet. Easy
enterprise promotion is nearly as beneficial (25.93% — 21 people), and it is followed
by an ability to carry out an advertising campaign without large financial
resources (4.94%). An offer from an advertising firm in the contemporary world
is not sufficient. Winning potential customers’ trust and building relations with
them is an important element of effective marketing and internet resources
are extremely helpful in this regard. Proper segmentation increases marketing
effectiveness and brings profit to enterprises (Leiva & Kimber, 2020, p. 42).
Product promotion by influencers is a particularly effective form of advertising
(van Driel & Dumitrica, 2021, p. 68).

Sales of goods in such large amounts and on such a large scale (18.52% —
15 people), with potential customers being found around the world (12.35% —
10 people), was never possible before the global network became widespread.
The other respondents saw a streamlining of communication with recipients
and opportunities for acquiring knowledge essential for running a business as
the most significant benefits from using internet resources.

4 A question addressed to the entrepreneurs (81) using the internet in their business activities.
5 A question addressed to entrepreneurs (81) using the internet in their business activities.
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Threats posed by the internet in the opinion
of Polish entrepreneurs

Creating the internet contributed to many changes in the nature of goods
production and trade. It is estimated that the fourth industrial revolution that
is currently taking place is going to bring even more changes in this regard,
mainly through the development of the Internet of Things. It is also going to bring
about an increase in its volume with a simultaneous cost decrease (Rymarczyk,
2021, p. 105, 106). The development and propagation of modern technologies are
essential for global transformation (Stroiko et al., 2021, p. 102, 103), but they
also pose many threats to Polish enterprises.

The propagation of the global network is contributing to an increase in unfair
competition practices. According to the study, one such activity was regarded
as definitely the most serious threat arising from the existence of the internet.
One should note that the respondents feared subjective negative opinions about
their enterprises, because they could result in a loss of customers or even bring
about the company’s bankruptcy (55.56%° — 45 people). The spread of dumping
(12.35% — 10 people), the growth of the “grey market” (6.17%) and more frequent
copyright violations (4.94%) were regarded as less significant threats. According
to the other respondents, internet use is not associated with any threats.

Conclusions

Internet development has brought about many changes in all areas of human
life and in the way that enterprises operate. The coronavirus pandemic has
contributed to the acceleration of the digital revolution. This entails many benefits
but also numerous threats. According to experts, this process is not going to slow
down in the very near future. The following conclusions have been drawn from
the experimental results:

1. According to 33.33% of the household members participating in the study,
facilitation of communications is the major benefit of internet use. Entrepreneurs
see an opportunity to acquire raw materials from the best sources as such
a benefit (28.40%).

2. Polish households indicated the growing spread of internet hate as
the greatest threat of the global network (24.17%). From the point of view
of enterprises, it is definitely the fact that publishing a negative opinion, which
may not be authentic, creates a risk of losing financial liquidity or may even
force the firm to shut down (55.56%).

6 A question addressed to entrepreneurs (81) using the internet in their business activities.
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3. In the opinion of 77.50% of the respondents, popularising the internet has
had a positive impact on the quality of life in Polish households. A little more
than 90% of the entrepreneurs admitted that the global network considerably
helped the operation of their firms.

4. The COVID-19 pandemic contributed to an increase in the internet
activity of over 59% of the Polish household members participating in the study.
The frequency of online shopping also increased. For nearly 94% of entrepreneurs
who used the global network in their business operations, it helped them
to ounteract the negative effects resulting from the pandemic-related restrictions,
for example, by changing the methods of contacting customers (64.47%).

Translated by Autor
Proofreading by Michael Thoene
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Abstrakt

Zarzadzanie tanicuchem dostaw jest uznawane za skomplikowany proces, ktéry moze prowa-
dzi¢ do powstawania bledéw, konfliktéw lub rozpadu wspétpracy. Istotne w tworzeniu tancuchéw
jest uporzadkowanie oraz racjonalizacja sieci wzajemnych powigzan, do ktérych mozna odnieéé
zatozenia takich koncepcji, jak: lean manufacturing, agile manufacturing oraz resilient manufac-
turing. Z tego wzgledu celem badan przedstawionych w opracowaniu byta préba wskazania, jak
wybrane systemy zarzadzania w lancuchach dostaw moga wplywaé na poprawe funkcjonowania
przedsigbiorstw w warunkach zagrozenia oraz wspélczesnych wyzwan. Punktem wyjécia rozwazan
bylo zdefiniowanie pojeé: tancuch dostaw, lean manufacturing, agile manufacturing oraz resilient
manufacturing, a takze wskazanie korzysci plynacych z zastosowania wybranych koncepcji.
W tym celu skorzystano z literatury zagranicznej oraz krajowej. Rezultatem tych dziatan jest opis,
analiza oraz krytyka poszczegdlnych systeméw w odniesieniu do taiicucha dostaw.

Introduction

In the rapidly developing economy of the XXI century, enterprises engaged
in production or services are facing many challenges presented to them not only
by consumers, but also by the market and geopolitical conditions. Regarding
the manufacturing or service activities of enterprises, there are more and more
threats and disruptions (this is particularly evident in the case of the coronavirus
pandemic from 2020) (Morley, 2020). In the conditions of increasingly intense
global competition between enterprises, more and more advanced methods
have been sought to enable them to gain a higher position. For this reason,
entrepreneurs must make the right decisions and change their operating strategies
to maintain their position in the market. According to the considerations
of Chaberek (2011, p. 11; 2014, p. 4-6), no activity of enterprises is possible without
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the provision of appropriate resources, specifically, without the appropriate
logistics services. Citing the above considerations, the objectives of the logistics
service can be defined as 5R, which provides: the right resources in the right
place, at the right time, at the right cost and in the right amount (Chaberek,
2011, p. 11; 2014, p. 4-6; 2020, p. 35-38). Therefore, all the basic processes
of enterprises (production or service) must be supported by the logistic processes.
Therefore, these activities are so important in gaining a competitive advantage,
especially in the situation of threats in the market, that disruptions in demand and
other factors may disturb the activities of enterprises. In this context, reference
should be made to the functioning of supply chains (consisting of a commodity
chain and a logistics chain), which are responsible for the smooth flow of goods
from producers to end customers. The supply chain (SC) can be defined as a set
of activities related to the flow and transformation of products and information
from the moment of extracting raw materials to delivering the final goods to the
customer (Chaberek, 2011, p. 41-43). In this situation, it should be mentioned
that the definition of the supply chain should contain more detailed information
on the commodity chain and the logistics chain as components of SC. The concept
of the commodity chain refers to the total flow of goods. This includes goods
in the economy from supplying entities, through production entities, and through
distribution entities (Swierczek, 2012, p. 33). The goods chain is thus supported
by a logistics chain, which should provide support in accordance with essential
logistics. In other words, logistics processes should function in accordance with
the idea of logistics (Chaberek, 2011, p. 39).

Effective management is related to the use of various concepts, methods
and techniques supporting the organization of activities and decision making.
Changes taking place in the economy favor the emergence of new management
strategies, which are also adapted to supply chain management. In the literature
on the subject, certain trends are indicated in this area, including lean
management, agile management or resilience to interference (e.g. Vonderembse
et al., 2006; Pisarek, 2018). In view of the above-mentioned, the aim of the
study was to characterize three selected concepts that can be used in supply
chain management; specifically, Lean Manufacturing, Agile Manufacturing
and Resilient Manufacturing. An attempt was made to indicate the essence
of selected concepts and the benefits of their application in the management
of supply chains in the changing operational conditions of enterprises.

Methodology

The study has a descriptive character. It focuses on selected aspects
of management throughout the supply chain, their characteristics, and the benefits
of their application. The theoretical description is based on the use of foreign
and domestic literature, its criticism and analysis. Additionally, scientific
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databases were searched according to the subject of the study to better match
the literature review to the presented content. An extensive web-based review
was also performed to obtain better information on the benefits of applying
different forms of management. Based on the collected literature, a description,
analysis, and criticism were made, and then conclusions were presented based
on the entire article.

Lean manufacturing

The concept of lean manufacturing (LM) in the modern economy is an
important issue concerning enterprises. This is in relation to the pillars
of sustainable development, which include economic, environmental, and social
aspects (Varela et al., 2019). In enterprises, it is an important tool of the business
strategy that enables them to maintain a competitive position (Wahab et al.,
2013, p. 1292-1298). The concept was developed in Japan after the Second World
War, when most enterprises wanted to maintain high-quality production with
limited resources (Bhamu & Sangwan, 2014, p. 876-940). An early adopter
of the concept was Toyota Motors, which introduced an automated and flexible
production system into its production in the process of producing products of high
volume and variety (Sharma et al., 2018, p. 4678-4683). Subsequently, other
manufacturers adopted the LM concept focusing on the elimination of waste
in the production halls.

Today, lean manufacturing is widely accepted and used by companies
to improve overall efficiency. Bhamu et al. (2012, p. 288-306) recognize the
following as LM goals: quick response to customer requirements, quick delivery
times, as well as the efficient and economic production of high-quality products.
Muluget (2021, p. 1432-1436) lists the following as the main goals of lean
manufacturing: increasing productivity, improving product quality, reducing
inventories, shortening lead times, and eliminating production waste. Kainuma
and Tawara (2006, p. 99-108) and Bevilacqua et al. (2017, p. 769-794) add that
the elimination of all unnecessary sources of process losses is aimed at reducing
costs, improving efficiency, increasing flexibility, and maximizing the value
generated for customers. Berente and Lee (2014, p. 417-433) argue that lean
manufacturing is an innovative change. Pettigrew et al. (2001, p. 697-713) add
that change is episodic and revolutionary, or incremental and evolutionary.
Biazzo et al. (2016, p. 237-260) suggest that LM offers gradual rather than radical
changes. As indicated by Ghobadian et al. (2020, p. 457-468), companies using
the lean manufacturing concept strive to gradually reduce the amount of waste
by introducing structural changes, modifying, or introducing new processes.
Pettigrew et al. (2001, p. 697-713) additionally mention routine and technological
changes. Browning and Sanders (2012, p. 5-19) emphasize that the LM concept
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in its present shape works best in enterprises where the demand for products
1s high, and the process variability is small and can be controlled. Olhager and
Prajogo (2012, p. 159-165) confirm that the concept works best for forecast-based
mass production. When implementing the LM concept, enterprises should be
based on five principles: identifying value, mapping value streams, creating flows,
establishing a pull system, and striving for perfection (Tortorella et al., 2021).

There are many tools and practices used in the concept of lean manufacturing
(Shah & Ward, 2007, p. 785-805). Jasti and Kodali (2015, p. 867-885) list 26 tools
and practices used in LM, while Marodin and Saurin (2013, p. 6663-6680)
1dentify 37 of them. Table 1 describes 12 selected lean manufacturing tools that
have been developed to maximize the use of production capacity, reduce cycle

Table 1
Characteristics of selected lean manufacturing tools

Tools Characteristics

Quality circles |creating a group of employees whose aim is to analyze processes in terms
of quality improvement

Kaizen the Japanese philosophy promotes continuous improvement because of continuous
effort and commitment of employees

5’s 5’s (selection, systematics, cleaning, standardization, self-improvement), a tool
used to create and maintain a well- organized and safe work position

Cause and effect |a tool for the graphical illustration of the factors affecting the issue, combined
diagram with a storm drain to reach the primary cause of the identified problem

Fmea the method aimed at the prevention of the effects of defects, which may occur
in the stage design and the stage production

Poka-Yoke method of preventing malfunctions derived from mistakes

SMED the method of rapid changeover, the shorter the time, the smaller the losses
in anticipation of the changeover and machine settings

Just in time a management method to reduce work in progress and inventory levels
in production and warehouse processes

Kanban it consists in organizing the production process in which each organizational
unit produces exactly as much as it is needed at a given moment, while limiting
excess stocks and shortages, as well as reducing production and storage space.
A maximum and stable production quantity is determined, and the production
rate is kept constant

DMAIC DMAIC (Define, Measure, Analyze, Improve, Control), engineering quality
based on the data used in order to streamline processes

Time and the technique efficiency of the business, combining study time (monitoring
movement study |time required to complete each phase of activity in the place of work), the study
of motion (observe the steps taken by the worker in order to perform actions)

Value Stream a graphical tool that allows you to visualize and analyze important elements
Mapping (VSM) |of production processes, making it possible to improve the continuity of material
and information flow processes

Source: own study based on Palange and Dhatrak (2021).
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times, and increase the value of the product (Sundar et al., 2014, p. 1875-1885).
Kolla et al. (2019, p. 753-758) emphasize that the effective use of tools depends
on their appropriate selection, authenticity of the collected data and employee
involvement. Particular attention was paid to Kanban. It should be noted that
it was designed as a just-in-time tool. Ohno (1988) described his inspiration as
Kanban, or “pull production”, which has become the hallmark of the Toyota
Production System. Hopp and Spearman (2004, p. 133-148) add that its goal
1s to prevent overloading the entire production system while maintaining high
production rates and volumes.

The use of the lean concept in supply chains is aimed at achieving efficiency
and effectiveness in this aspect. It concerns inter-organizational relations and the
creation of processes in each of the links. The main effect of lean manufacturing,
which is believed to be the basis for creating a lean supply chain, is to refine
the relationship between the links of the chain. As a result, the delivery takes
place in the shortest time, at the lowest cost, and the offered product is of the
highest quality (Kruczek & Zebrucki, 2011, p. 355-364). The concept of lean
manufacturing allows considering the processes implemented in an enterprise
from the point of view of material and information flows (Kruczek & Zebrucki,
2011, p. 355-364). Sustainable implementation of lean manufacturing is possible
by closely linking the principles of logistics with the methods of managing the
quality level in the entire activity of the enterprise, as well as between enterprises.
Ciesielski (2006) claims that the LM concept uses the best and most consistent
application of logistic principles of thinking and acting. Ciesielski and Dtugosz
(2010) add that LM is considered a new manifestation of logistics, especially
in relation to situations that are characterized by a high degree of complexity
and dynamics of information and material flows. Flow control methods such as
Just in Time, the theory of constraints and TQM are widely used throughout
the entire chain. However, it is difficult to use: 5S, Kaizen and TPM methods
(Ciesielski & Dtugosz, 2010). Ciesielski and Diugosz (2010), Sottysik (2003) and
Wincel (2004) list four stages of implementing the lean concept into the supply
chain management process:

— supply chain selection — identifying the chain that will be optimized, setting
a reference target, and correlating with chain performance, defining potential
first-tier suppliers, planning the scope of cooperation, describing the value stream,
determining how each supplier participates in shaping the stream (the procedure
is repeated for first- and nth degree recipients); to measure effectiveness: individual
cost, delivery time, quality, or a combination of these measures;

— assessment of the current state of the chain — assessment of each supplier
and recipient of the first level and the leader (considering previously established
benchmarks), compilation and comparison of the changes taking place, carrying
out calculations and comparisons for nth level suppliers and customers; the results
form a macro description of the effectiveness of the processes carried out in the
supply chain;
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— defining activities — creating a future state project; the project contains
a list of possible measures to be taken to improve the results, proposals should
be developed by all participants in the chain;

— introducing changes — developing a plan for introducing projects that
improve efficiency, implementing projects, measuring, documenting changes
compared to the goals of improving efficiency; changes should be communicated
periodically.

Lean manufacturing is all about developing and using a holistic approach
to shaping the supply chain. Decisions made based on the LM concept include
structural problems (the location of individual chain elements and their placement
in the flow structure) and coordination problems (they include establishing
partnerships, inventory level planning, production planning, and the scope
of information sharing) (Ciesielski & Dtugosz, 2010). The effects of applying
the lean approach in supply chain management relate to the organization of the
structure and improvement by streamlining the flows in terms of sections and
the entire supply chain.

Agile manufacturing

The constant changes taking place in the economy and society increase
the complexity and uncertainty of the functioning of enterprises and pose new
challenges to them. The growing expectations of more and more demanding
customers in terms of product quality and price, as well as order fulfillment time
and delivery flexibility, force enterprises to create value in cooperation with the
customer, to increase the ease of adapting to the changes taking place and the
speed of response to customer needs (Sajdak, 2013, p. 203). Investing resources
in improving efficiency and focusing on continuous improvement of internal work
processes will therefore in many cases be insufficient. Agile manufacturing
(Ramesh & Devadasan, 2007) may be the answer to such changing conditions
in the functioning of enterprises, which is meant to help enterprises become
more competitive and prosperous in a demanding environment where changes
are unpredictable and continuous (Dowlatshahi & Cao, 2006; Gunasekaran
et al., 2017). The concept comes from 1991, when it was described by the so-called
Agility Forum, a joint initiative of the US government, industry, and academia.
The forum was established to develop a long-term strategy by which American
producers could cope with global competition (Ren et al., 2003; Thilak et al., 2015).

There are many definitions of agility in the literature on the subject.
According to Shankarmani et al. (2012, p. 31-37), it is a readiness to respond
to immediate changes in the size and volatility of demand. Moradlou and Asadi
(2015, p. 31-44) emphasized that agility is related to the ability to ensure
customer satisfaction, constant preparation for market changes, appreciating
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information and establishing a virtual enterprise. In the opinion of Dahmardeh
and Banihashemi (2010, p. 178-184), an agile producer is an organization with
a broad vision for the new order of the business world and with the ability to deal
with turbulence as well as to capture beneficial aspects of business. Pan and
Nagi (2013, p. 969-983) noted that agile manufacturing creates the boundary
between the organization and the market, and that an agile enterprise behaves
like a leader, develops affordability, and professionally anticipates changes.

At the strategic level, four key areas that characterize an agile enterprise
can be identified (Goldman et al., 1995, p. 59-67):

— customer enrichment — an agile enterprise is one that is perceived by
its customers as enriching them in a significant way; this requires a quick
understanding of the unique requirements of an individual customer and
providing them with a satisfactory product;

— cooperation — inter-organizational and intra-organizational, cooperation
with suppliers, establishing virtual relationships with competitors;

— organization — enabling development in conditions of change and uncertainty;
flexible, flattened organizational structure allowing for quick configuration
of human and physical resources;

— paying attention to human resources, information, and technologies —
perceiving employees as extremely valuable assets of the company, placing em-
phasis on education, training, and empowerment, supporting the entrepreneurial
attitude.

Agility in the context of supply chain management consists of the ability
to quickly deliver personalized products with unique features to the market in
order to maintain a competitive advantage in a changing environment (Ambe,
2010, p. 5-17). An agile supply chain requires flexibility and adaptability, as well
as an appropriate flow of information supported by advanced ICT technologies!.

For the chain to be agile, it must have four practical features to which they
belong (Hoek et al., 2001, p. 126-148; Kisperska-Moron & Swierczek, 2008,
p. 217-224):

— market sensitivity — obliges us to quickly respond to customer requirements;

— virtual integration — requires companies to exchange information and
knowledge rather than inventory;

— process integration (process integration) — suggests that network companies
delegate basic production modules among themselves based on their relative
competences;

— networking integration — requires that enterprises in the supply chain have
a common identity, which may include involvement in agile practices, structure
compliance, information architecture compliance and cooperation competences.

I The importance of advanced technologies in the case of logistics is described in more detail
in the publication Wieczorek (2020).
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According to Braunscheidel and Suresh (2009, p. 119-140), agility can be
measured based on interdependent dimensions of supply chain maturity, such as
business partnership, complementary resource competence, knowledge transfer,
and effective leadership. Blome et al. (2013, p. 1295-1318) emphasized that an
agile supply chain increases the operational efficiency of an organization and
1s a prerequisite for achieving agile production. Muralidar (2015, p. 145-159)
mentioned that some of the agile manufacturing benefits include: short time to
market, rapid development of new products, fast order fulfillment, low volumes,
low quantities, large selection of products, configurable components, fast deliveries
from suppliers, short lead times, short cycle times, highly flexible processes, highly
flexible machines and devices, use of advanced CAD/CAM, quick changeovers,
and qualified employees.

The agility concept works best in unpredictable environments where the
demand for diversity is high and the demand is fluctuating, while the lean concept
1s best used in environments with high volume, low diversity, and predictability
(Tab. 2). Ambe (2010, p. 5-17) believes that lean is needed to build agility. Many
authors (e.g., Mason-Jones et al., 2000, p. 4061-4070) emphasize that these two
concepts can complement each other, and it is possible to combine them using
the advantages of both paradigms (the leagile concept).

Table 2
Lean and agile strategies comparison
Characteristic Lean strategy Agile strategy
Objective cost minimization customer service level
maximization
Typical products mass goods fashion goods
Market demand predictable changeable
Product differentiation small big
Product life cycle long short
Customer priority price availability
Profit margin low high
Dominant costs production costs marketing costs
Consequences of stocks agreeable and delayed in time |[immediate and variable
depletion
Logistics orientation waste elimination customers and markets
Cooperation with partners fixed and long-term fluent clasters
Key measures effect measures, e.g., efficiency | ability metrics and customer
and costs satisfaction
Process organization work standarization, norms self-discipline-based operator’s
compliance autonomy
Logistics planning regular prompt reaction

Source: own based on Ciesielski (2011).
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Resilient Manufacturing

Growing customer expectations regarding product personalization,
maintaining a high level of timely deliveries and other requirements make
enterprises face a tough challenge to meet these types of requirements.
In addition, regardless of whether a given enterprise operates in the production
or service industry, they are more and more often disturbed by various types
of phenomena, both natural and man-made (e.g., a shortage of appropriate
resources, or inadequate information transfer in supply chains). Activities aimed
at assessing the company’s susceptibility to the occurring disturbances and
their possible mitigation led to the achievement of production resilience. This
type of resilience can be achieved by implementing measures to return from
an undesirable state to a desired state (Kusiak, 2020). Production activities
in such a case should be supported by a comprehensive approach to ensure
full understanding and modeling of resistance. The full scope of the elements
building resilience include: energy, resources, physical processes, transport,
communication, productivity, and others (Kusiak, 2019). These elements may prove
that a given company will operate within the framework of resistant production,
thus creating resilience within the supply chain within which it operates.

The aspect of resilience can also be directly applied to the supply chain. In its
general meaning, it defines the possibilities of the supply chain to deal with
various changes that may occur in the market (Wieland & Wallenburg, 2013,
p.- 301). In the literature, this type of supply chain is referred to as a Resilient
supply chain (What is a..., 2020). In principle, they should be, in accordance with
their name, resistant to any anomalies, breakdowns or other problems that may
result from changes in the current operating conditions or disturbances in the
flow of the commodity chain or logistic chain (being in a service relationship to
the former) (Stavros & Epaminondas, 2012, p. 922-924; Negri et al., 2021, p. 5, 6).
When this aspect is referred to a manager, it concerns taking actions to limit
or reduce the negative impact of the potential occurrence of a disruptive factor
(Boin et al., 2010, p. 1-6). From the perspective of a third (observer) person, it is
possible to fully determine the efficiency of Supply Chain after a crisis. Specific
actions can be implemented before the emergence of a crisis or in response to it
(Valikangas, 2010, p. 19).

Achieving resilience in the case of supply chain management is now
tantamount to not only the ability to reduce risk, but above all to some forms
of risk management, which should lead to a better positioning of enterprises in
relation to their competitors. This may even lead to gaining some advantages by
using disruptions. In reference to material science, resistance (can also be referred
to as elasticity) is the ability of a material to recover its original shape after
deformation. In the case of enterprises (especially those in production), this skill
refers to the ability to deal with disruptions, e.g., the speed of recovery to a normal
level of performance (in relation to production, services, etc.) (Michelman, 2007).
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According to Michelman (2007), it is possible to achieve resistance on three
main levels. One of the planes concerns ,excesses”. In theory, it is possible to create
a resilient enterprise by creating excess at different stages of the supply chain
through, for example, additional inventory, low production capacity or signed
contracts with different suppliers. However, this form of action is limited only
to temporary and very costly solutions that cannot be used over a longer period.
It is therefore clear that this type of solution should be avoided by focusing
on other types of supply chain management (e.g., Toyota Production System,),
where the production efficiency activities of enterprises are demonstrated by
maintaining low levels of inventory and delivering the product of the required
quality in a timely manner. Meanwhile, redundancy will limit the company’s
ability to achieve such performance.

The second level is flexibility that will allow firms to withstand significant
disturbances and give a better response time to fluctuations in market demand.
The actions a company can take are (Michelman, 2007):

— standardization of production processes involving the use of similar
elements, parts, and assembly designs in different factories, which allows for
possible quick relocation of production in the event of a disruption;

— the use of simultaneous and not sequential processes in the areas of product
development, production, or distribution, which will allow for faster recovery
of operations after market disruptions;

— using postponement in such a way that products are finalized only at the
last stages of the supply chain when a specific demand for a given product occurs,
which will enable better customer service while reducing the costs of maintaining
finished goods in the warehouse;

— adjusting the procurement strategy to the current relationship with
suppliers, primarily by knowing business partners thoroughly in order to detect
a potential problem or in order to rely on them in a situation that requires
assistance. (In a situation where the company does not have close links with
suppliers, it should have an extensive supply network that will build its resilience
and enable dynamic reactions to the situation in the markets).

On the third level, the focus should be on cultural changes. Corporate culture
may be the factor that may determine that a given enterprise quickly reverts
to its core form of operation after the occurrence of disruptive factors. Such
activity manifests itself through (Michelman, 2007):

— constant communication between employees in such a way that they remain
aware of the company’s goals and how the company should operate, so that when
disruptions occur, employees have the knowledge to make appropriate decisions;

— dispersing the causative power in such a way that teams or individual
employees can take appropriate action in a hazardous situation or to prevent
the occurrence of this hazard, e.g., during the production process;
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— employees’ passion for their work, consisting of showing their employees
a sense of a higher idea in the performance of their duties and not only in
performing “repetitive processes”;

— awareness of the occurrence of disruptions, consisting in the fact that
resilient enterprises, because of the occurrence of disruptions, seek motivation
for innovative and improving activities to better cope with them in the future.

The actions listed are examples that can be undertaken by enterprises.
It should be emphasized that the benefits of building “resilient” organizations by
creating these types of supply chains are significant. These types of enterprises
will not only be able to withstand disruptions, but also gain a competitive position
by getting ahead of their competitors as part of a better response to disruptions
(Arora et al., 2020).

Summary

The basic activity of production and service enterprises requires appropriate
logistics services, including the efficient flow of goods and information, which
is ensured by the supply chain. Applying the principles described in concept
development to supply chain management can bring many benefits. The lean
approach focuses on reducing waste and losses, increasing efficiency, reducing
costs and increasing the speed of delivery with the best possible quality. Applying
lean in the supply chain allows you to organize the structure and streamline
flows. As part of agile, the ability to quickly respond to changes in customer
demand and requirements, adapting to external conditions, as well as appropriate
information flow and cooperation becomes key. An agile supply chain allows
you to improve the efficiency of an organization and leads to the achievement
of agile production. The resilient aspect concerns the ability to deal with various
changes and disruptions that may occur in the market, the ability to reduce risk,
and even gain some advantages by using disruptions. A resilient supply chain
is characterized by greater flexibility and the ability to create new connections,
learn, and collaborate. The presented directions of changes in the approach to
management in supply chains are related to their adaptation to the increasingly
demanding operating conditions, which are a consequence of processes taking
place in the economy, including increased competition, technological changes, or
growing consumer requirements. It is worth noting that apart from the concepts
indicated above, the literature on the subject also includes references to a closed-
loop supply chain or green logistics. It should be remembered, however, that
none of the methods is universal, and the legitimacy and effects of its application
depend on the current market situation, as well as the internal conditions of the
enterprise. Individual concepts should be treated as complementary, which can
create synergy effects.

Translated by Andrzej Rzeszutek & Adam Wieczorek
Proofreading by Michael Thoene
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