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Abstract

Research background: Sustainable development is one of the main
priorities of the global economy, which is especially important in a
geopolitically complex. One of the key points of sustainable development
is green economy. Although the application of green technologies has a
basis from the perspective of ecology, biology and other earth sciences and
has its own economic efficiency, it can create problems in such areas of the
economy as food and energy security. In particular, the examples of Ghana
and Sri Lanka clearly demonstrate that even quite successful countries can
lead to an economic crisis due to the non-competitive introduction of green
technologies. Otoh, green technologies make it possible to develop export-
oriented import substitution within the framework of proactive industrial
policy.

Purpose of the article: The purpose of the research is to analyse the
economic policies of several countries and identify the success factors of
economic policies aimed at achieving sustainable development.

Methods: Such methods as building a matrix of competitiveness of
territories and the Balassa index for analysing the prospects for export
orientation are used.

Findings & Value added: Conclusions are drawn that the implementation
of green technologies should be based on an adequate economic policy,
otherwise the country's economy may not withstand this transition. Using
the example of Russia, the article shows how to apply the Balassa index in
assessing sectoral prospects for the implementation of an export-oriented
industrial policy strategy and how such a strategy allows achieving a high
level of food and energy security.

Keywords: sustainable development; green economy; economic security;
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1 Introduction

Sustainable development is one of the main priorities of the global economy, which is
especially important to promote in a difficult geopolitical environment. One of the pillars of
sustainable development is the "green" economy. The “green” economy is understood as a
dynamic process of transforming the economy towards low-carbon development, increasing
resource efficiency and the well-being of the population through the use of technologies
and innovations that create new jobs and reduce environmental risks in the long term
(Zomonova, 2016). Note that in order to achieve its goals, the green economy must be
development-oriented: in 2011, the World Bank describes the "green" economy as an
economy in which economic growth and environmental responsibility mutually reinforce
each other, while at the same time supporting progress in social development (Simpson,
2011). However, over time, the situation begins to change: already in 2016, the World
Bank, defining “green” growth, focuses, firstly, on the problem of resource conservation
(efficiency in the use of natural resources); secondly, on environmental cleanliness
(minimizing environmental pollution) and, in fact, moving away from such postulated
sustainable development goals as the elimination of hunger (goal number 2) and affordable
and clean energy (goal number 7). Such an interpretation changes our understanding of
sustainable development and becomes the basis of the so-called “environmental
revolution", when, contrary to data and common sense, ecology is declared a "global trend™,
and everything that is "not environmentally friendly™ is subject to almost immediate
destruction. Such "environmental chauvinism™ not only makes sustainable development
unsustainable, but also leads the economies of countries using this approach to a crisis.

Even though the use of green technologies is justified from the standpoint of ecology,
biology and other geosciences and has its own economic efficiency, it can create serious
problems in such areas of the economy as food and energy security. Let's take a look at
these questions in more detail.

1.1. Green economy and energy security

The core of the introduction of green technologies in the energy sector are renewable
energy sources, because ecology and the economy are closely related, and more than ever,
this topic is very relevant today, both in the field of economics and in ecology. Every year
more and more countries begin to switch to "green™ energy. Each country tries to choose
the best option available to it. Consider the main types of alternative energy and their
contribution to economic activity (Table 1).

Table 1. The main types of renewable energy sources and their characteristics.

Type of Estimated Tw TW Use Environmental
. Household .
energy capacity Use problems impact
Not evenly
Solar energy 100000 0,3 distributed in Close to acceptable
space and time
Virtually absent
Th.?sgrl];:%vyir?;..the 0,001 no on the surface of no
the Earth
: Significantly
Tidal energy 1 0,01 Nlarrow spatlal transforms the
ocalization
landscape
High capital costs Significantly
Water energy 3 ! during the transforms the
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construction phase landscape, and
sometimes the
climate
Geotr_]ermal 30 0,01 Narroyv Spat'al Close to acceptable
springs localization
High maintenance
Not evenly and disposal costs
Wind energy 2000 0,5 distributed in ISP '
. climate change
space and time h
possible
Technological
problems, very
The energy_of 10 no high costs during no
earth magnetism -
the construction
phase
th':?nilc‘leslzc?lgir High costs during en\I:/)i?gr?slre?lT[al
300 10 the construction Lo
power pollution in case of
A phase .
engineering accidents
. Drive up global
Biofuel 1000 30 food prices weak

Source: BP Statistical Review of Global Energy (2019), Alternative energy: prospects for the
development of the renewable energy market in Russia (2021)

Today in Europe there are radical changes in this area. The supply of oil, gas and other
extracted resources was stopped for political reasons, and the majority of own sources of
non-renewable resources were withdrawn from circulation or do not allow meeting all
needs. The situation is aggravated by the negative policy of the European Union towards
non-renewable energy sources. The transition to such resources is good enough for the
environment, but such a drastic transformation (the European Union decided to achieve a
fully renewable energy by 2026-2030) has already led to an increase in energy prices
(which is contrary to sustainable development goals) and the raw materials needed for its
production. Prices for many green energy feedstocks and transport costs continue to rise.
From 2020 to March 2022, the price of polysilicon for solar panels increased by 4 times,
steel increased by 50%, copper by 70%, aluminium by 2 times, and transportation costs
increased by almost 5 times. As a result, the total investment costs in the construction of
solar and wind power plants increased by 15-25%. On the face of it, the competitiveness of
renewables is enhanced by the much more dramatic increase in the cost of gas and coal. But
these sources cannot provide continuous generation during the day and, moreover, provide
a constant necessary amount of energy for the operation of factories. Electricity prices in
the EU are breaking historical records: wholesale prices in Germany, France, Italy and
Spain have increased by more than 6 times compared to the average values of 2016-2020.
As Bloomberg postulates in its European Energy Outlook report, the EU is rapidly
descending into a deep energy crisis (Elbahrawy, 2022). It cannot be resolved quickly and
by market methods, which makes the EU economy less and less efficient. At the same time,
theoretically, a replacement for Russian gas for the EU can be found no earlier than within
five years, and this will be an extremely expensive alternative without a guarantee of
uninterrupted supplies.

It looks like the European Union has followed Ghana's path in abandoning economic
efficiency. Ghana is a newly prosperous state in Africa, a fast-growing economy, and a net
exporter of electricity in 2014. In 2015, the World Bank adopted a program for its energy
transformation and economic efficiency (supported by grants from the World Bank and
various non-profit organizations), which was aimed at the dominance of green energy. As a
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result, since 2021, there have been constant power outages in the country in the regions,
residents are left without electricity and even water (after all, electric pumps are used).

1.2. Green economy and food security

“As the world is moving into a sustainable era, achieving zero hunger has become one of
the top three Sustainable Development Goals, applying a considerable amount of pressure
on the agri-food systems to make decisions contemplating the sustainability dimensions,”
writes Professor Chethana Kumari Chandrasiri et al. (Chandrasiri et al., 2022). However, in
fact, this, unfortunately, is not true, which is clearly illustrated by the example of Sri Lanka.
"Environmental chauvinism™ leads to huge problems in the field of food security. Thus, in
2016, Joseph Stiglitz called on the government of Sri Lanka to switch to “highly productive
organic farming” to reduce the differentiation of society (Stiglitz, 2016). In 2019, a new
president, Gotabhaya Rajapaksa, came to power in Sri Lanka, who was a supporter of
organic farming and banned the purchase of fertilizers starting in 2020 (under the pretext of
budget cuts due to the pandemic and the fight for the environment). Rajapaksa wanted to
turn Sri Lanka into the world's first country with agriculture without fertilizers and
pesticides, with completely organic agriculture. As a result, in 2 years he managed to bring
a prosperous country to default, plunge the country into an energy crisis (ho money to buy
fuel), turn a food exporter into an importer and cause the largest riots in the history of the
country. (Mammadov, 2022)

It should be noted that there is no consensus in the scientific community with the basic
climate models (Goulet Coulombe and Gobel, 2021) and tools used to green the economy.
It seems that the attempt to apply modern technologies of the green economy and the
attempt to present "non-green™ technologies as economically inefficient - climate finance
(Fang et al., 2021) - is grossly disrupting the movement towards sustainable development.
What can be done here? It is possible to study the experience of Russia, which implements
a proactive industrial policy (Kirillovskaya et al., 2016) and managed to significantly
increase the efficiency of the economy.

1.3. Ways to solve the problem of food security: export-oriented import substitution
(case of Russia)

In the context of the ongoing sanctions confrontation between Russia and Western
countries led by the United States, as well as the consequences of the COVID-19
coronavirus pandemic, pushing the world towards a global economic crisis, the issue of
increasing the country's competitiveness in the international arena and ensuring its
economic security does not lose its relevance. Thanks to the policy of import substitution
since 2014 (the beginning of the sanctions confrontation), several Russian industries have
not only overcome their critical dependence on imports but have also built up a significant
export potential.

As for the dynamics of exports, it can be noted that for most commodity groups, the
share of the Russian Federation in world exports, albeit slightly, has increased. However,
product groups that account for more than 1% of world exports still account for only 1/3 of
the total. At the same time, high positions (more than 5%) remained in the export of timber
(6.12% against 5.6% in 2014) and cereals (7.84% against 5.89% in 2014). At the same
time, fertilizers (12.57%), mineral fuels and oils (9.4%), as well as nickel and products
from it (13.28%) consistently demonstrate the highest export rates (more than 9%).

Based on this, it is possible to single out commodity groups that have the greatest export
potential (see Table 2).
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Table 2. Groups of goods with the greatest export potential (% of global exports)

2014 2015 2016 2017 2018 2019 | 2020

10 | Cereals 589% | 543% | 581% | 7,21% | 9,30% | 7,50% |7,84%
Mineral fuels, mineral | 11,40 | 11,95 0 10,75 0 10,71 0
27 oils % % 9,10% % 9,49% % 9,40%
31 | Fertilizers 13,78 14,19 13,31 14,13 13,96 14,68 | 12,57
% % % % % % %
44 | Wood and products; 561% | 508% | 514% | 584% | 6,08% | 6,33% |6,12%
72 | Castiron and steel 4,98% | 4,65% | 4,68% | 5,04% | 552% | 4,92% |4,92%

. 13,27 10,57 10,89 10,41 10,19 10,79 | 13,28
75 | Nickel and products % % % % % % %

81 grt:s;ctrs”etals; Cermet, | 4 0% | 475% | 4.80% | 432% | 4,88% | 4,.82% |4,94%

Source: author's calculations

However, the progressive development of the domestic economy was noticeably
hampered by the spread of the coronavirus infection and the massive sanctions of the
collective West. Sanctions, the pandemic and quarantine measures against it caused a
significant reduction in the income of a significant part of the population, a sharp decline in
domestic demand, and an increase in inflation. Nevertheless, even despite the general
decline in foreign trade indicators, the dynamics of exports and imports shows that Russia’s
potential is by no means exhausted, especially strong increments are given in 2021 and,
especially, in 2022, the sale of energy resources and grain gives (in full accordance with the
concept sustainable development). In order to show whether this is actually the case and
which sectors of the Russian economy are the most promising for the implementation of an
export-oriented industrial policy strategy, let us turn to the calculation of one of the most
indicative indices in this respect - the Balassa index.

2 Methodology

The Balassa Index (RCA) is a calculated value of any country's revealed comparative
advantage in producing and exporting a full range of products in a given year. Country A is
said to have a revealed comparative advantage in a given product i when the ratio of
exports of product i to total exports of all commodities exceeds that of the world as a
whole.
Xai
YjepXaj
RCAy; = X =1 1)

Yjep Xwj

Where:
P — the set of all products (with i € P),
Xai — export of product by i country A,
Xwi — global product export i,
Yjep Xaj — total exports of country A (of all products j in P),

Yiep Xwj — total world exports (of all products j in P).
5
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When a country has a revealed comparative advantage for a given product (RCA>1), it
is assumed to be a competitive producer and exporter of that product compared to a country
that produces and exports that good at or below the world average. A country with a
revealed comparative advantage in product i is considered to have a strong export position
in that product. The higher a country's RCA value for product i, the higher its export power
for product i.

3 Results

According to UNCTAD, industries and products with a revealed comparative advantage
(RCA>1) can be classified (see Table 3):

- food products, among which various grain crops (first of all, wheat and barley), as well
as fish and seafood have the greatest export potential;

- non-food raw materials (except for fuel), primarily nickel ores and concentrates, whose
export potential has increased by 5.7 times over the years of the sanctions confrontation
(1), as well as timber and primary wood products (note the growth in exports of finished
wood products under a slight decrease in roundwood exports, which indicates an
increase in the value added of exported products); in addition, crude fertilizers and
sulphur products have a tangible competitive advantage;

- mineral fuels, in the field of export of which Russia's competitive advantages have
significantly increased (despite the decrease in natural gas supplies). In particular, one
can note the high potential for the export of petroleum oils and coal, as well as peat,
coke and residual oil products;

- animal and vegetable oils, whose comparative competitive advantage increased from
2.18435 to 3.98205 during the period under review;

- chemical products, where fertilizers are the absolute leader;

- processed products classified primarily by material, primarily iron or steel ingots,
nickel, cast iron and sponge iron, silver and platinum, as well as veneer, plywood and
other wood products;

- machinery and transport equipment (although the growth of competitive advantages
compared to 2014 can only be noted in terms of exports of railway vehicles and related
equipment).

Table 3. Calculation of the Balassa Index (RCA): Export Groups with the Largest Comparative

Advantage

2014 2015 2016 2017 2018 2019
Wheat and meslin 427287 | 488233 | 6,00043 | 6,887619 | 8,797597 | 6,99467
Barley, unground 377664 | 576215 | 3,59545 | 5202693 | 5742415 | 4,68420
Timber raw 3,64950 | 4,47495 | 486645 | 4,102285 | 3,438093 | 3,14632
Wood of simple
processing and 334472 | 394240 | 451597 | 445156 | 4,282913 | 4,94447
sleepers made of wood
Raw fertilizer 3,51895 | 4,21639 | 6,05509 | 5,098861 | 4,322635 | 4,46214
;;ﬁgranduncmcmEd 377263 | 3,73175 | 3,42266 | 3,202774 | 3,099833 | 3,1932
Nickel ores and 0,00083 | 0,11828 | 2,66838 | 5192144 | 5012873 | 5,71398
concentrates
Brown coal and peat | 1,09917 | 1,70562 | 253789 | 3,672645 | 3,960903 | 4,303
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Coke and coal residue | 2,57053 | 3,59582 | 3,15959 | 3,466369 | 3,06591 | 3,55565
Petroleum oils,

bituminous oils, 3,95729 | 534476 | 585408 | 5135951 | 4,877404 | 521674
materials, raw

materials

Petroleum oils or

bituminous minerals > | 448772 | 511957 | 568675 | 4,936486 | 4,10363 | 4,01479
70% oil

Residual oil products | 0,59549 | 1,07130 | 1,60283 | 1,774019 | 2,873339 | 3,89249
Coal 453674 | 6,03106 | 6,39290 | 5,696008 | 5,762039 | 6,26266
c}i/ggetab'e fats and 218435 | 2,40048 | 2,94294 | 3,006416 | 2,835319 | 3,98205
Castiron and spiegel, | 4 5g065 | 521802 | 546939 | 4.657255 | 4684749 | 4,26514
sponge iron

Silver, platinum, other | ga715 | 1 googy | 350578 | 3.674137 | 3463278 | 414763
platinum group metals

Source: UNCTAD (https://unctadstat.unctad.org/).

Thus, over the years of sanctions opposition, the Russian Federation has built up a
significant export potential in such industries as the agro-industrial complex, metallurgy,
the chemical industry and the timber industry, as well as mechanical engineering. Exports
of grains (wheat, barley and corn), fertilizers, refined petroleum products, wood products
and metal products have particular comparative advantages. Based on the latest data on the
growth leaders in exports of industrial and agro-industrial products of the Russian
Federation (see Table 4), it is safe to say that these comparative advantages will continue

even despite the global economic downturn caused by the coronavirus pandemic.

Table 4. Growth leaders in 2020

Growth, million Export, million Growth
usD dollars rate
Mechanical engineering
Specialized vessels 315 324 3580%
Passenger cars 88 194 82%
Special vehicles 85 451 23%
Electric motors and generators 75 349 28%
Steam boilers 58 94 162%
Chemical industry
Polyethylene 449 823 120%
Foam propylene 285 659 76%
Diagnostic reagents 51 92 126%
Metallurgy and precious metals
Gold 12773 18536 222%
Platinum 2714 7842 53%
Timber industry complex
Paper and cardboard packaging 114 316 56%
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Pharmaceuticals

Medicines packaged ‘ 195 ‘ 718 56%
Light industry
Special textiles | 38 ‘ 71 13%
Oil and fat industry
Sunflower oil 605 2811 27%
Soy oil 84 482 21%
Meat and dairy products
Pork 132 265 99%
Frozen beef 49 74 199%
Meat and poultry offal 101 427 31%
Cereals
Wheat 1780 8186 28%
Barley 323 1086 42%
Corn 81 699 13%
Other agricultural products
Sunflower 308 564 120%
Soy 210 487 76%

Source: Russian export centre (https://www.exportcenter.ru/).

Nevertheless, the Russian Federation categorically cannot stop there, because.
agricultural and raw material specialization without the progressive development of first
capital-intensive, and then science-intensive industries will not lead to sustainable
economic growth in the long term.

4 Discussion

This model can be applied to analyse various situations related to economic policy. At the
same time, there are certain limitations associated with both the analysis of sustainable
development and the features of the model itself.

First, statistics reflect the state of the economy in past periods. Therefore, if there has
been a qualitative change in the economic environment or the introduction of
fundamentally new instruments of economic policy, then in the short term, an incorrect
result may be obtained.

Second, some of the sustainable development goals may be achieved with a long-time
lag, and negative results may reflect “exogenous heterogeneity in the timing and scale of
benefits”, as noted by Gollin et al. (2021), rather than be the result of a fundamental
restructuring of the entire economy.

Thirdly, food and energy security are critical policy areas, which give rise to often
untimely and populist actions (as noted, for example, by Rodrik (2018), Harstad (2020)),
exacerbated by fake news (Massey et al., 2018) and often leads to research bias, as
emphasized by Rubin and Rubin (2021).

Fourth, despite the high level of development of the topic of climate change, a number
of the models used are oversimplified, as emphasized by Philippe Goulet Coulombe and
Maximilian Go6bel (Goulet Coulombe and Gobel, 2021), which clearly demonstrate the
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errors of the models used (Stips et al., 2016). Therefore, the original results may not be
entirely true.

Fifth, regulation of the greenhouse gas market is very difficult: as early as 2019, Severin
Borenstein, James Bushnell, Frank A. Wolak, and Matthew Zaragoza-Watkins (Borenstein
et al., 2019) warned that the market price of greenhouse gas allowances will not be
determined by market methods, but by an administrative price floor or price cap, with “a
unilateral carbon tax resulting in a loss of welfare” even for highly developed countries
(Baylis et al., 2012).

Sixth, the success of the export-oriented development model when applying the import
substitution policy requires the implementation of a proactive industrial policy that is
closely related to achieving critical economic security parameters and taking into account
social risks (Kirillovskaya, et al., 2016; Kliestik and Dengov, 2015). However, this factor is
often not taken into account when analysing the situation.

5 Conclusion

To achieve the goals of sustainable development, it is necessary to focus on the
evolutionary nature of the ongoing changes. It is important to take into account that the
replacement of obsolete and less environmentally efficient tools with others is possible only
when innovative tools become economically profitable and make it possible to support
social production and a comfortable existence of citizens. Attempts to politicize the
problem and "“cancel” non-renewable energy sources to please voters or global financial
institutions are doomed to failure.

As a result, it can be argued that in order to achieve economic growth, it is impossible to
focus solely on import substitution, abandoning efficient technologies in the energy and
agriculture sectors. it is usually limited by the capacity or purchasing power of the domestic
market, and also reduces the competitiveness of enterprises protected by protectionist
support measures. Further development can only be ensured by integrating into global
production chains. At the same time, the training of highly qualified personnel, support for
fundamental R&D and further stimulation of proactive export-oriented businesses seem to
be of fundamental importance.

Using the Balassa index, it is possible to identify the key success factors of styrene and
make the most competitive industries the basis for the application of proactive industrial
policy and export-oriented import substitution.

In addition, in addition to the already existing export promotion tools, it is worth
improving the system of state strategic planning in terms of developing short-, medium-
and long-term plans and development scenarios not only for the economy in general, but
also for foreign economic activity in particular, based on the successful experience of China
and countries "Asian tigers".
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Abstract

Research background: The modern model of the economy, with its
glaring inequalities in the distribution of income and wealth, a bet on the
development of the financial sector, a high level of consumption with a
low level of production, has put society in the face of fundamental
challenges that require the development of a model adequate to the new
reality. The current world order in the context of financial turmoil is
particularly painful for countries whose financial markets are among the
developing ones.

Purpose of the article: The main purpose of this article is to analyse the
problems faced by developing countries (for example, Russia) in the
modern economic model, and ways to solve these problems.

Methods: To conduct the study, we used official statistics data, the
analysis of which allowed us to determine the degree of mutual influence
of key parameters of economic development.

Findings & Value added: Determining the directions of implementation
of the new economic policy, it seems important to build a two-circuit
model of economic management based on the compatibility of the planned
system and private interest. Such a model should combine two
components. The first component is the mobilization, administrative and
command economy, aimed at ensuring its stability in the face of external
challenges and priority support for strategic industries. The second
component is a market economy, where private entrepreneurship would
deal with the problems of saturation of the domestic market due to import
substitution.

Keywords: economy policy; model of the economy; finance system;
emerging markets

JEL Classification: E52; E62; E64

1 Introduction

The emerging geopolitical situation and the sanctions of Western countries have
exacerbated the risks and contradictions in economic policy that have been accumulating in
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the Russian economy in recent decades. We are faced with fundamental challenges that
require the development of a model which is adequate to the new reality.

For almost three decades, the Russian economy has struggled to become an equal part
of the global economic community, by getting involved as much as possible in the
processes of globalization. Meanwhile, despite the ambiguity of the definition of the
category "globalization" in modern economic theory (Novy, 2015), most authors agree that
it not only carries a positive potential for the world community, but also increases the risks
and threats to its development (Soltes & Stofko, 2015). Globalization processes contribute
to the increasing of the contradictions in the development of the world community
(Tokérova, 2015), the growth of the interdependence of national economies (Kramarova &
Valaskova, 2015), and their increasing dependence on a relatively small number of
transnational corporations (Harumova, 2015). One of the most important features of these
processes has become the widespread financialization of the economy, which enslaves
society and subordinates the entire economy to its logic. As a result, the financial sector no
longer performs the function of optimal allocation of capitals and risks and contributes to
the further development of "casino finance". Due to these circumstances, the economy
stops to play its role and contribute to social welfare (Bernards, 2019, Bresser-Pereira,
2019). According to a study (Van Velthoven et al., 2019), income inequality caused by
finance (financial development, financial liberalization and banking crises) is associated
with more income redistribution than inequality caused by other factors. Meanwhile, the
growing social bundle of society and economic inequality are considered by many leading
economists as one of the key global threats not only to economic development, but also to
the whole world community (Nordhaus & Romer, 2019, Piketty T. et al., 2019, Stiglitz J.,
2015, Sen A., 2015).

In this way, the Western model of economic development with a stake on the
development of the financial sector, a high level of consumption with a low level of
production has turned the economy of the golden billion into a destabilizing factor in the
world economy. In May-June 2020, the President of the World Economic Forum, Klaus
Schwab, proclaimed the “Great Reset”, the main goal of which is the transition from
current capitalism to the so-called inclusive supranational world capitalism, under which a
new slave-owning system is hidden. (Katasonov, 2021)

Until recently, Russia was involved to the maximum in the described processes and
acted as a vivid example of how the dominance of the “golden billion” countries and their
largest companies damages the national interests of less developed countries.

2 Research methods

The methodological basis of the research is the dialectical materialistic and concrete
historical method. At the same time, the dialectical-materialistic approach is the initial
principle of research. As applied to this study, this means that, on the one hand, the
dialectical method allows to know the essence and causes of the processes considered in the
most adequate reflection of their dynamic integrity, on the other hand, any theoretical
research should be supported by historical practice and statistical data. In this regard the
empirical basis of the analysis is statistical materials and specific economic and statistical
studies.

3 Results and Discussions

Modern economy, with its blatant inequalities in the distribution of income and wealth, has

gone down the wrong path. While some take away value and pump wealth out of national

economies, others act as resource providers and wealth creators, but do not receive anything
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from this wealth. The current development model, which encourages "rent seekers" rather
than true "wealth creators”, stimulates the desire to generate income not by producing
something new, but by imposing a premium on top of the competitive environment and
undermining competition. Rent-oriented activity is aimed at taking value from creators. The
financial sector has enormously diversified, and its total volume has increased significantly.
This is especially true for such segment as asset management, which has become one of the
fundamental characteristics of modern capitalism. Financial markets simply distribute
income generated by activities in other areas and add nothing to those incomes. There is no
way to change this, financial regulation must be used to help steer the financial sector
towards the real economy, encouraging long-term investment through a tax on financial
transactions.

Around 1970, the system of national accounts, which gives picture of one or the other
economy, began to include the financial sector in the calculation of GDP as the total value
of goods and services produced in the economy. Taken together, these changes have
increased the influence of the financial sector over the real economy. So, the contribution of
the financial sector to the economy in the UK is 7.2% of GDP, and in the US, it is 7.3%.
Today problem is not simply in the size of the financial sector and its superiority over the
non-financial sector, but its impact on large segments of the economy that have become
financialized. The financial sector acts as a rentier - a value miner which is interested in
short-term income. «For large banks and speculative funds, the satisfaction of private
interests is increasingly at odds with the common good and interests of the economy»
(Rampini and Viswanathan, 2018).

Starting out from 2008, the global financial system solved any problems by issuing
additional money and increasing public debt, which did not solve the accumulated
structural problems, but created new ones. Measures to support the global economy during
the pandemic have exacerbated the situation. The Fed, by having printed an additional 7
trillion dollars, deprived itself of the possibility in the future of the usual tools for dealing
with the next crisis. The aggravation of the geopolitical situation and its consequences
associated with rising food and energy prices gave rise to a new global crisis comparable to
the scale of stagflation in the 1980s.

The Fed's balance has grown from almost $1 trillion to $9 trillion from 2008 to 2022.
The same trend was observed in the economies of Europe, Japan, Canada, Australia, Great
Britain and Switzerland. As a result, the total balances of all the listed Central Banks grew
from $4.5 trillion to $29 trillion by the beginning of 2022. Global inflation began to gain
momentum since 2020. In the structure of the inflation index, energy and food are the most
rising in price groups of goods.

According to the IMF, at the end of 2021, US GDP amounted to 23.0 trillion. dollars,
equal to a quarter of the world, and the volume of US debt has already exceeded 30 trillion
dollars, and this is clearly not the limit. The debts of developed countries such as the USA,
Italy, France, Japan exceeded 100% of GDP. They can be served only at zero rates. Rising
inflation in these countries, approaching the double-digit mark, will increase the price of
new borrowing and lead to a tightening of monetary policy, the development of a debt
crisis, which is fraught with the potential for a global destruction of the world economy
with a slide into a financial disaster.

In the face of financial turmoil, the current world order hits especially hard countries
whose financial markets are among the developing ones. Minor disturbances in the world
markets lead to capital escape to the "quiet" dollar haven, which destroys their currency
systems and causes inflation. We observed such a scenario in the context of global crises in
1998., 2008., when a massive outflow of capital from Russia led to a panic in the currency
u and stock exchanges, increased ruble inflation, suppressed real investment, which led to a
drop in real incomes of the population and an increase of unemployment.
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Thirty years of integration into the global financial system, which can rightfully be
called the offshorization of the Russian economy, is over. The Russian Ministry of Finance
was proud of the share of non-residents in the OFZ market, borrowing rubles at double-
digit rates, while giving the euros and dollars earned by the country at 2-3% growth. A high
key rate made the bond market attractive and gave a competitive advantage to foreign
investors who could raise cheap loans at home. Such model was destroying the domestic
industry, which did not have the same available cheap financing. The most popular type of
foreign business in Russia was the "carry trade" operation when they were engaged in loans
at 2% in their homeland and issued to the Russian Ministry of Finance at 10%. "Structural"
and "institutional reforms were carried out, because of which 20% of the shares of Rosneft
were owned by BP, 40% of the shares of Sherbank - by non-residents, control over a dozen
strategic industrial and infrastructure enterprises - by Western countries, creating threats to
economic security with what we are facing in today's conditions.

However, after Russia's exit from the global financial web, our economic system and
the whole economy are being reformatted. Let’s decide with the changes and priorities of
economic policy in the new conditions.

Firstly, the outflow of capital from the country has stopped, which gives hope that these
funds will now be used within our economy. The only important macroeconomic parameter
in such conditions will be the size of the trade balance. If earlier we tried to have a trade
balance surplus, a significant part of which either turned into an outflow of capital or
accumulated into reserves that ensure the conditions for the stability of our economy, now
in the new conditions the question arises of how to manage these surpluses. It no longer
makes sense to increase the export of energy resources, receiving the currencies of
unfriendly countries for them. The domestic economy was annually deprived of
investments from 100 billion dollars due to the formation of foreign exchange reserves, the
replenishment of the NWF and the export of capital. It is fundamentally important, while
supplying our energy carriers to these countries, to receive a return flow maybe in a smaller
volume, primarily of goods, not money, what will help to achieve a balance of our ability to
monetize exports for the required volume of imports. In March 2022, exports exceeded
imports by two and a half times. Therefore, the ruble is strengthening against the dollar and
the euro. The inflow of foreign currency to the domestic market increases because of the
introduction of the mandatory sale of 80% of export foreign exchange earnings in rubles,
but as the ruble strengthens, 50%. The freezing of the Central Bank's reserves in the
currencies of unfriendly countries in the amount of more than 300 billion dollars made it
necessary to switch to paying for 100% of Russian gas exports in rubles, which will
stimulate the trade partners of the Russian Federation to accumulate ruble reserves. The
ruble ceases to be a currency of exclusively domestic consumption since it can be used to
buy something in global economic activity. There is a vital need to develop a new monetary
system with the ruble pegged to real monetary assets or to a basket of export goods that
have a currency value. Russia accounts about 40% of the world's stocks of goods that have
both commodity and monetary properties. It is impossible to underestimate Russia, which
occupies 25% of the world energy raw materials market, provides about 15% of world grain
exports, has strong positions in the metals, uranium, etc. Based on these goods, index of
multi-commodity price stability is formed, which allows to create commodity-currency
reserves as a replacement or supplement to existing gold and foreign exchange reserves.

The development of a national currency strategy within the framework of the ideas of
the Breton Woods system of the new version, which involves pegging national currencies
to real assets, is a condition for ensuring one's own independence as a global economic unit,
and not a colony of the world dollar system.

14



Globalization and its socio-economic consequences 2022 — University of Zilina, Faculty of Operation and
Economics of Transport and Communications, Department of Economics

As a result of the economic measures taken by the authorities, citizens' confidence in the
ruble has grown and the volume of deposits in Russian banks now stands at about 30
trillion rubles.

Secondly, in the conditions of the new reality, the size of the budget deficit should
become the main parameter. Before the well-known events, the most important postulate of
budget policy was a balanced budget. Additional oil and gas revenues, within the
framework of the budget rule, were accumulated in special sovereign funds, being
converted into reserve currencies of unfriendly countries. In the current conditions, such
construction is no longer acceptable and there is a need to move to deficit budget financing.
At the same time, the deficit should play the role of a development budget aimed at
stimulating the restructuring of the economy. The size of the deficit should be regulated
considering the possibilities of domestic, market, non-equity financing. Here we have a
reserve - this is a low amount of public debt (external and internal) of just over 20% of
GDP, where 13% is domestic).

Thirdly, among the most important measures, must be noted the transition from the
financial and economic justification of investment measures to the socio-economic one, the
key parameter of the effectiveness of which can be employment and income growth. At the
end of 2021, commercial banks earned a record profit for the entire post-Soviet period (see
Table 1) - about 2.4 trillion rubles, more than the net financial result of agriculture,
construction and transport combined. Like any intermediaries, banks do not create added
value. By attracting deposits and issuing loans, banks are engaged in the purchase and sale
of money and appropriate for their services a part of the GDP created by the real sector of
the economy. The sources of super profits of banks were the working capital of enterprises
and the funds withdrawn from citizens through loans. In the conditions of the most acute
geopolitical crisis, the formation of available financial resources for import substitution
becomes a matter of national security.

The urgent need for changes in the financial sector has led to the fact that over the past
three months, the Russian financial authorities have done more to develop the country's
domestic financial sector than in a decade. The most important thing that was done was that
the Russian financial authorities had to block the channels of capital outflow from Russia
and disconnect the country from the external financial circuit.

Table 1. Key indicators of the Russian banking sector for 2014-2021.

Year 2014 | 2015 | 2016 | 2017 | 2018 2019 2020 2021
Indicator
Bank assets to GDP, % 108,7 | 99,7 | 930 | 925 | 90,8 88,4 96,9 92,1
The share of loans to the 57,2 52,8 47,7 45,6 46,5 47,0 60,6 58,8
economy in GDP, %
The share of loans to the 526 | 529 |513 |491 | 513 53,2 62,5 63,8
economy in the assets of
banks, %
The profit of the banking 589,1 | 191,9 | 929,6 | 789,6 | 1344,8 | 2036,0 | 1909,7 | 2363,0
sector in billion rubles

Source: Bulletin of Banking Statistics 2015,2016,2017,2018,2019,2020,2021, 2022.

Fourthly, the final goal of the medium—term economic policy may be the structural and
technological restructuring of the Russian economy based on the domestic market and exit
by 2025, at a steady pace of sovereign economic growth, building a self-sufficient economy
capable of providing itself with 90% of everything necessary and only 10% of imports in
relation to GDP. Before the well-known events, this share ranged from 20 to 30%.
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Since the beginning of the military special operation, the budget surplus amounted to
more than a trillion rubles, the foreign trade balance surplus was $190 billion, the exchange
rate of the ruble against the dollar strengthened to 60 rubles against the backdrop of
growing payments for gas under the scheme proposed by Russia, the global food market is
increasingly degree depends on ours. But these successes should not lead to euphoria and
put off for the future - the restoration of a full-fledged industrial system with production
chains deeply integrated into our economy. Now we do not know how to produce complex
special equipment for road construction, we almost do not have our own high-quality motor
fuel, we do not grow durum wheat, we do not produce silk or wool, we do not have our
own fine chemistry in order to make high-quality medicines and cosmetics, and we don't
even produce nails. Medium business in Russia is waiting for sectoral programs of
consistent import substitution.

At first glance, it may seem that huge funds are needed. But if we convert the reserves
we lost into rubles and divide them by the years that we accumulated them, we will find out
that every year we have taken more out of the economy than was necessary for consistent
import substitution. Now we have lost most of the foreign exchange reserves, but at the
same time did not feel the strong consequences. So, it is not about the money. It is just that
in some minds of the Russian elite there is a consciousness that sanctions will be weakened,
and everything will return to its former life, or there is a desire to replace one import with
another.

The cost of existing demand in the context of recovery instead of importing production
chains is estimated by analysts at 18-20 trillion rubles, while investments in the creation of
such new volume of value should be approximately 30% of GDP annually, which will
ensure economic growth at a rate of 7-9% per year and the growth of the well-being of the
majority of the population in Russia. We have the potential to achieve such sustainable
economic growth. The gap between gross savings and gross savings is up to 10% of GDP
(see Table 2). This result was due, among other things, to the insufficiently efficient work
of banks in investment lending to the economy. A high propensity to save on the part of the
population gives a negative effect to the investment multiplier. Kaigorodova et al. (2018)
showed in their study (2018) that in Russia there is a tendency to increase the amount of
money left outside the sphere of consumption or investment. This situation has developed
in our country due to the low level of trust on the part of most people in commercial and
government structures, many people are not sure about their future and prefer to save
money "for a rainy day."

Russia, with its low standards and structure of household consumption and
underfunding of investment projects, is still far from meeting its basic needs: the level of
housing provision and provision of cars is three to four times lower than in economically
developed countries, the provision of durable goods is significantly lower, the lag in the
level of development of transport infrastructure is multiplier, the gap in the consumption of
some essential foodstuffs remains significant (Kotsofana, 2007). In this regard, the idea of
effective management of aggregate demand is especially important since long-term
economic growth is impossible without its expansion and increasing of investment.

In conditions of investment hunger, with falling consumer demand, the real sector can
accumulate money emission without pressure on the foreign exchange and consumer
markets. And it is right time for the Bank of Russia to follow the path of most developed
countries, where governments and central banks provide systematic support to their
economies through the form of financial injections and the provision of government
guarantees. (Rusc¢akova, 2015). At the same time, they see deflation rather than inflation as
the main threat to the stability of their economies (Jary, 2015). And this is completely
justified, since an important parameter for the economy is not inflation, but real interest
rates for the non-financial sector and the volume of lending to the non-financial sector
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(Domashcenko, 2016), which grows in proportion to the money supply. There are studies
proving that the correlation between inflation and economic growth is not significant,
especially in the long run (Bhaduri, 2015). As for the dependence between the growth rate
of the money supply and the rate of consumer inflation, it should be noted here that the
growth of the money supply, on the contrary, leads to a decrease in consumer inflation
(Altunyan, 2015). And here we can agree with Bresser-Pereira (2020) in fact, that «Money
is an endogenous variable that does not cause but just validates a going inflation».

Table 2. GDP, savings, investments in 2014-2021.

2014 | 2015 | 2016 | 2017 | 2018 2019 2020 2021

GDP in billion rubles 79030 | 83087 | 85616 | 91843 | 103861 | 109241 | 107390 | 131015

Gross savings as % of | 30,2 30,5 28,2 28,9 319 30,5 29,8 32,0
GDP

Gross accumulation as | 22,4 22,1 23,1 23,8 21,9 22,7 239 22,4
% of GDP

Gross fixed capital 21,4 20,6 21,9 22,0 20,6 21,1 21,7 19,8
accumulation as % of
GDP

Investments in fixed 17,6 16,7 17,2 17,4 17,1 17,6 18,9 17,5
assets as % of GDP

Investments in fixed 3,3 -0,1 6,1 8,7 10,9 8,7 5,0 13,0
assets in % compared
to the previous year

The degree of 49,4 477 48,1 47,3 46,6 37,8 39,0 39,0
depreciation of fixed
assets in % at the end
of the year

Source: http://gks.ru/free_doc/new_site/vvp/vvp-god/tab24.htm

4 Conclusion

In this way, defining the directions for the implementation of the new economic policy, it
seems important to build a two-loop model of economic management based on the
compatibility of the planned system and private interests. On the one hand, the
mobilization, administrative-command economy, aimed at ensuring its stability in the face
of external challenges and priority support for strategic industries. On the other hand, the
market, where private business would deal with the problems of saturating the domestic
market through import substitution.
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Abstract

Research background: Smart technologies and Internet are an integral
part of every day life making it more convenient and transforming the way
employees work. While it allows employees to work when and where they
want, it increases the risk of employees working later in the evenings of
letting the work into weekends.

Purpose of the article: The purpose of the paper is to identify the
effectiveness of work in the evening and on weekends and propose
sustainable development solutions. The aim of this research is to analyse
the impact of work in the evening or on weekends on productivity per
capita, life satisfaction and happiness in countries of Eurozone.

Methods: Data were collected from Eurostat database 2017-2021.
Correlation analysis and descriptive statistical methods are used to analyse
the nature of association between the variables.

Findings & Value added: Working in the evening and on weekends is
beneficial neither for the economy nor for well being of employees in
Eurozone. Nevertheless, work on Sunday has positive impact on life
satisfaction, however it decreases the feeling of happiness what can reflect
on employee productivity during the week.

Keywords: work in the evening; work on weekend; life satisfaction;
happiness; four days workweek

JEL Classification: J8; J81; M16; M54

1 Introduction

Human progress is very closely linked to the development of technology and intellectual
revolutions. This phenomenon is perceived as a fact when the speed of growth and
development overtakes the very needs of people. On the other hand, the satisfaction curve
is influenced by factors that directly affect the productivity and efficiency of processes. In
principle, there is an equation, the better people are, the more they expect in their favor.
With the goals of very rapid growth, a turning point is occurring, which in the past was
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focused on sustainability - primarily human resources. In these cases, a social system was
developed, employee protection was developed, working hours were shortened, working
conditions were improved, or various alternatives and flexible forms of work organizations
were introduced.

The limitation of resources and lack of inputs is beginning to show in some industries,
which forces us to think about the very setting of processes and production. In recent years,
general progress has focused on the concepts of ecology and sustainable growth. Many
problems in the form of rapid global warming or the ongoing energy crisis are the result of
disproportionate and uncontrolled development at the expense of nature.

Not only GDP growth and positive numbers in graphs, but real benefits and satisfaction
on the part of organizations and employees can contribute to permanent development.

1.1 Effectiveness of evening work and work on weekends

Continuous operations or production (on weekends and during the night) is economically
beneficial for organizations, therefore considered as an advantage, but is this still valid?

The price of inputs and the cost of continuous operations or production are lower than
the price for the product itself. Another positive effect of this shift setting is the need to hire
more employees what results in a reduction of unemployment or is able to create
opportunities for other types of employees (Heyes and Tomlinson, 2021).

It is true that manufacturing and industrial countries have more evening shifts and
weekend work in an effort to continuously produce and meet production plans, especially in
Central and Eastern Europe (Trif et al., 2021). In services, the main point of weekend and
night hours is to provide continuous services or availability at a time when customers
expect it and have the opportunity to use their free time. Many services aim at the weekend
or night work, where this form of work cannot be avoided. Therefore, it is still true that
many employees choose this type of employment (an atypical work schedule) as a solution
to their situation when other circumstances prevent them from working in a standard
employment relationship. Hence, employees can possibly earn extra money and use the
"regular day" for other activities. Productivity of employees, however, faces its limits and
an unstable regime has adverse effects in the long term (Pereira et al., 2021).

On the other hand, at low input and energy prices continuous operations and production
is the most reasonable solution. The pressure to save, in addition to economic, ecological
solutions, has been intensifying in the Eurozone in recent years (Kyriakidis, 2022). The
goal of sustainability and the circular economy is to approach models that have an impact
on production and services (Riforgiate and Kramer, 2021) that we do not inherently need.

Currently, the rising price of energy is becoming a more significant factor, when
organizations begin to re-evaluate their activities in order to achieve maximum efficiency.
Many organizations have decided to adapt flexible forms precisely according to the
performance of the economy and their objectives.

The impact of setting working hours for employees has an impact on their overall
performance, job satisfaction and happiness. A long-term setting can have an impact on
health, so it is advisable to have a clear separation of the workweek and the weekend
(Ginoux et al., 2021). To be effective means to perform all tasks that have been set without
negative effects. Employees prefer flex time, which is limited to weekends and free time
when they can relax, but also have space to complete all tasks (Demsky et al., 2021).

Weekend work and night work have their advantages and disadvantages. Due to the
influence of ongoing macroeconomic changes in this research, we focused on their impact
on the economy and on satisfaction and happiness in the individual countries of the
Eurozone.
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2 Methods

The purpose of the paper was to identify the effectiveness of work in the evening and on
weekends and propose sustainable development solutions. The aim of this research was to
analyse the impact of work in the evening or on weekends on productivity per capita, life
satisfaction and happiness in countries of Eurozone.

The Eurozone is considered the highest form of integration, cooperation, unity and
maturity. Based on the same currency from the point of view of the EU, it helps to
recalculate all numbers more easily without losing the conversion rate.

2.1 Data

Data were collected from Eurostat database 2017-2021 for 19 countries in Eurozone. For
research purposes, 1ISO 3166-1 Alpha 2 country codes were used to represent the studied
countries in figures and tables.

Table 1. ISO 3166-1 Alpha 2 country codes Eurozone
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Source: https://www.iban.com/country-codes

Overall work in the evening (Eurostat, 2022a) in Eurozone was decreasing during the
studied years (from 16.7% - 13.7%). However, slight increase was recorded in 2021 in
Belgium, Estonia, Greece, Spain, France, Luxembourg, Portugal and Finland what could be
the result of the pandemic and work from home safety measure. Work from home during
the pandemic offered employees not only place but also time flexibility. The highest rates
(more than 30%) of evening work during the studied period were in Greece.

Largely, work on Saturday (Eurostat, 2022b) had the highest rates in Eurozone.
Between 2017 and 2019 the rates were around 28%. In 2020 and 2021 the work on
Saturday decreased to approximately 24%. Majority (approximately 40%) of people
working on Saturday were in Greece.

Work on Sunday (Eurostat, 2022c) in Eurozone was stable (about 15%) between 2017-
2019 and slightly decreased to 12.6% in 2020-2021. Since 2017 the highest rates
(approximately 20%) were reported in Netherlands that decreased to 10% in 2021.

GDP per capita as the macroeconomic indicator capturing the national economic
activity was slightly increasing since 2017, but decreased in 2020 (Eurostat, 2022d). In
2021 the values were increasing to the pre-pandemic years. On average, Luxembourg,
Ireland and Netherlands reported the highest economic outcomes during the studied period

Data for life satisfaction (Eurostat, 2022e) were available only for year 2018. The
highest reported life satisfaction (approximately 8%) was in Ireland, Austria and Finland.
Data from Greece, Latvia, Lithuania and Portugal showcased the lowest life satisfaction
(approximately 6%). Life satisfaction in the remaining countries from Eurozone was
approximately 7%.

The latest data on the frequency of being happy in the last 4 weeks in Eurozone were
from 2018. Happiness was measured on a scale from always — most of the time —
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sometimes — rarely — never (Eurostat, 2022f). Spain had the highest rates of people being
always happy (almost 30%). More than 50% of people living in Belgium, Germany,
Ireland, France, Luxembourg, Malta, Netherlands, Austria and Finland were happy most of
the time. More than 30% of people who reported being happy sometimes in the last 4 weeks
were in Estonia, Greece, Italy, Cyprus, Latvia, Lithuania and Slovenia. More than 10% of
people in Estonia, Greece, Cyprus, Latvia, Lithuania and Portugal felt rarely happy.
Countries with the least happiness rates in 2018 were Latvia and Greece. Almost 7% of
people in Latvia and more than 5% in Greece never felt happy in the last 4 weeks.

2.2 Data Analysis

Correlation analysis and descriptive statistical methods were used to analyse the nature of
association between the variables. Additionally, regression analysis and analysis of
variance (ANOVA) were computed. Statistical modelling was used to estimate the
relationship between work in the evening or on weekends on productivity (GDP) per capita,
life satisfaction and happiness in countries of Eurozone using MS Excel add-in program
Analysis ToolPack.

GDP, life satisfaction and happiness as the dependent variables were analysed. Taking
GDP Per Capita as an indicator for economic growth, life satisfaction and happiness as an
indicator of employee well-being, the studied research question was: How effective and
sustainable is work in the evening or on weekends in Eurozone? Accordingly, the
hypotheses were written:

Ho1: Working in the evening has no effect on GDP in Eurozone.

Ho2: Working on Saturday has no effect on GDP in Eurozone.

Hos: Working on Sunday has no effect on GDP in Eurozone.

Hoa: Working in the evening has no effect on satisfaction and happiness in Eurozone.
Hos: Working on Saturday has no effect on satisfaction and happiness in Eurozone.
Hos: Working on Sunday has no effect on satisfaction and happiness in Eurozone.

3 Results

The most important parameters from the regression analysis, ANOVA and correlation
analysis necessary to accept or reject the hypothesis are summarized in Table 2 and Table
3.

3.1 Work in the evening, on weekends and its impact on GDP per capita
Table 2. Work in the evening, on weekends and GDP per capita in Eurozone [2017-2021]

GDP per capita
Parameter 2017 2018 2019 2020 2021

F 0044 0068 0111 0.114  0.006
. df 18 18 18 18 18
Wg\g‘n'irr‘];he 0051 -0.063 -0.081 -0.082  0.019
p-value 083 0797 0743 0740  0.940

t 0210 0261 -0.333 -0338  0.077

F 0000 0046 0009 0004 0016

Workon  Of 18 18 18 18 18
saturday 0000 0052 0023 -0.015 -0.031
p-value 0999 0832 0927 0952  0.899

t 0001 0215 0093 -0.061 -0.128

Workon F 0002 0525 0263 0262 0176
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Sunday  df 18 18 18 18 18
r 0010 0173 0123 0123 0.101
p-value 0967 0479 0615 0616  0.680
t 0042 0724 0513 0511  0.419

Source: own elaboration

Ho1: Working in the evening has no effect on GDP in Eurozone.
Based on the correlation coefficient (r) in all studied years it can be concluded that between
the work in the evening and GDP is a very weak relation. While from 2017-2020 the
correlation was negative, positive correlation can be observed in 2021. Despite the
correlation the p-values (p>0.05) do not support a rejection of the null hypothesis (Table 2).

Hoz2: Working on Saturday has no effect on GDP in Eurozone.
Work on Saturday and GDP between 2017-2019 are in a very weak positive correlation (r)
and negative correlation (r) in years 2020 and 2021. Considering very high p-values in all
studied years (p>0.05) the relation is not significant. Hence, data does not support a
rejection of the null hypothesis (Table 2).

Hos: Working on Sunday has no effect on GDP in Eurozone.
Correlation coefficient (r) measuring the relation between work on Sunday and GDP per
capita from 2017-2021 suggests a very weak to weak positive relationship between the
variables (Table 2). However, according to p-values (p>0.05) the relationship is of no
significance and does not support a rejection of the null hypothesis.

3.2 Work in the evening, on weekends and its impact on life satisfaction and
happiness

Table 3. Work in the evening, on weekends and its impact on life satisfaction and happiness in
Eurozone [2018]

Life

satisfaction Happiness

Most of Some-

Always the time times Rarely Never

Parameter 2018
F 0.046 0.003 0.014 0.025 0.125 0.001
Work in  df 18 18 18 18 18 18
the r -0.052 0.013 0.029 -0.038 -0.085 0.009
evening  p-value 0.833 0.956 0.906 0.877 0.728 0.972
t -0.214 0.056 0.120 -0.157 -0.353 0.035
F 0.397 1.027 0.019 0.131 0.273 0.087
Work on df 18 18 18 18 18 18
Saturday r 0.151 0.239 0.033 -0.087 -0.126 -0.072
p-value 0.537 0.325 0.892 0.722 0.608 0.771
t 0.630 1.013 0.138 -0.362 -0.523 -0.296
F 5.280 1.193 2.592 2.226 4,983 2.030
Work on df 18 18 18 18 18 18
Sunday r 0.487 0.256 0.364 -0.340 -0.476 -0.327
p-value 0.035 0.290 0.126 0.154 0.039 0.172
t 2.298 1.092 1.610 -1.492 -2.232 -1.425

Source: own elaboration

Hoa: Working in the evening has no effect on satisfaction and happiness in Eurozone.
Work in the evening is in a very weak negative correlation (r) with life satisfaction and
happiness experienced sometimes or rarely. Very weak positive correlation (r) can be
observed between work in the evenings and happiness experienced always, most of the time
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or never. However, since the p-values are very high (p>0.05), the relation is not significant.
The data does not support a rejection of the null hypothesis (Table 3).

Hos: Working on Saturday has no effect on satisfaction and happiness in Eurozone.
As per the results, work on Saturday is in a very weak negative correlation with the feeling
of happiness experienced sometimes, rarely or never and in a weak positive correlation with
life satisfaction and feeling of happiness experienced always and most of the time. Due to
high p-values (p>0.05) the relation is not significant and does not support a rejection of the
null hypothesis (Table 3).

Hos: Working on Sunday has no effect on satisfaction and happiness in Eurozone.
Work on Sunday is in a positive correlation with life satisfaction and in a negative
correlation with rare happiness. Both relations are significant (p<0.05). Therefore, the data
partially support a rejection of the null hypothesis. Other studied outcomes are in a positive
and negative correlation, but the relationship is not significant (p>0.05) (Table 3).
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Figure 1. Work on Sunday and life satisfaction in Eurozone
Source: own elaboration

Work on Sunday is in a positive correlation with life satisfaction (F = 5.280, df =
18, r = 0.487, p < 0.05, t = 2.298) (Table 3). With increasing work on Sunday, life
satisfaction increases (Figure 1).
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Figure 2. Work on Sunday and rare happiness in Eurozone

Source: own elaboration
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However the relationship is in a negative correlation with rare happiness (F = 4.983, df
=18, r = -0.476, p < 0.05, t = -2.232) (Table 3). In another words, increased work on
Sunday decreases employee feeling of rare happiness (Figure 2).

4 Discussion

Working in the evening and on weekends is not beneficial for the economy nor for well-
being of employees. In essence, this research has shown that weekend or night work has no
major impact on the economic activity. It does not increase productivity in terms of the
economic growth, however it certainly maintains production or the provision of services
(Becker et al., 2020).

Nevertheless, according to results work on Sunday has positive impact on life
satisfaction. This can be explained by the VVroom's expectancy theory. Working on Sunday
(exerted effort) results in a favourable performance (completed work). Favourable
performance will result in a desirable reward (money, promotion, sense of accomplishment,
appraisal). If the reward satisfies an important need then the desire to satisfy it will be
strong enough to exert the effort. Consequently, meeting the desired needs can result in a
feeling of life satisfaction.

On the contrary, work on Sunday decreases the feeling of happiness. It can be argued
that it might be associated with less free time. As research shows, happy employees are
more productive; hence, decreased happiness can negatively reflect on employee
productivity during the week (Wang et al., 2022).

Furthermore, long working hours or work on weekend increases the energy
consumption what leads to environmental problems. Though, reducing work in the evening
or on weekends might be a significant problem for countries whose economy is based on
production or services, for example Slovakia or Czech Republic. In the case of production,
the reduction of weekend and evening shifts could be offered as a preventive measure,
keeping morning or daytime shifts. These measures could help fulfil organizational goals,
such as sustainability, efficiency, productivity and well-being of employees. In terms of
services, shortened opening hours or changed mode of operation might manifest the
measures. Adriano and Callaghan (2020) mentioned that in the less escalated periods it is
also possible to use part-time employees and temporary employees who prefer to work on
weekends because they have other responsibilities during the week or can earn extra pay.
Many organizations can proceed with the transfer of services to the online space when they
are closed (on Sundays or during holidays) based on the legislation in individual countries.
Services are driven by customer demand, so the trend is to introduce days off when there is
less demand for services (Monday) and extend opening times when there is demand for
services (weekends, holidays).

On the basis of the current energy crisis and the sustainability of the business the
question is which direction the organizations in individual countries will choose?

One of the sustainable development solutions in the global energy crisis seems to be a
4 days workweek. However, if the work of 5 days is crammed into 4 days with longer
hours, it may not achieve the full range of benefits. Hence, it would be suitable to
implement one of the following plans:

1. 4 days (8 -10 working hours) workweek,

2. 4 days (8 -10 working hours) workweek with 2 hours work from home every day,

3. 4 days (8 working hours) workweek with 5 day work from home.
Option 2 and 3 represent a hybrid-compressed workweek.

Another solution could be to offer flexible working hours to departments that need to
work only in the specific time of the month, such as accounting or payroll. Many
organizations in countries that are focused on manufacturing and services that cannot be
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performed online do not have such extensive opportunities to implement a hybrid work
model or to flexible working hours (Greve, 2019). Therefore, since communication is the
driving force of employee satisfaction, the organization effort to show interest in employee
needs will be valued more than benefits (Cingalova, 2020).

The aforementioned solutions could offer many economic and ecological benefits
especially in the times of the energy crisis. A very negative approach will be the closing of
factories and establishments that will not be able to pay their costs. In neutral cases, it will
be switched to online mode mainly due to savings, which can have a negative effect on
work life balance, as it was during COVID-19. The optimistic approach would be to
continue mainly with option number 3. This approach is strengthened by the research from
the pandemic period and could contribute to greater happiness.

In essence, it is quite clear that the mood and satisfaction of employees will change, the
question remains in which direction (Perez et al., 2019) and whether the next few years will
not be marked by macroeconomic aspects and the uncertainty of energy poverty. This
would essentially cause a shift away from flexible forms of work organization, efficiency
and happiness towards goals such as survival in the market.

4.1 Limitations

Further studies on work in the evening and on weekends and their impact on life
satisfaction and happiness are required due to limited dataset. An extended dataset (for year
2022) would offer an interesting opportunity for further analysis. In 2022, an increased
relevance of factors such as inflation, energy crisis or the need for sustainability of
economic performance can change values to extremes.
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Abstract

Research background: If the task of internal communication is to
influence the company's business activities positively, then it has to be part
of the company's strategic planning linked to communication and business
goals. At the same time, it requires an understanding of the importance of
internal communication and its potential for increasing the performance of
companies associated with its application to management processes.
Purpose of the article: The article aims to research the impact of
innovative tendencies, which, under the pressure of globalization factors,
increasingly influence how internal communication is managed in the
company. We pay special attention to the formation of the bottom wave
and direct contact with the information source, such as employees, because
it is the employees who are an essential information source for the
company, which requires constant monitoring, impact evaluation and
flexible reaction in interactions with the bottom wave.

Methods: To achieve the set goal, domestic and foreign published sources
were analyzed, and case studies and research were used for deeper
analysis. Synthetic-analytical and inductive-deductive methods were used
as well.

Findings & Value added: We expect the results to provide insight into
innovation implementation within internal communication, while
considering the bottom wave in the global environment context.

Keywords: globalization; internal communication; bottom wave;
employee; human resources

JEL Classification: M1; M4; L1; L2

1 Introduction

The business environment is changing rapidly and, under the influence of globalization,
creates a problematic complex of relationships and connections. Globalization directly
affects and influences all business entities. These tendencies are much more visible if
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companies try to penetrate beyond the borders of their country and enter the environment of
international markets. In globalization, multinational companies are becoming decisive
players, but smaller businesses that can respond flexibly to market changes also get a
chance. (Lesakova, 2008) Entering international markets naturally increases the pressure to
introduce innovations, increase the productivity and competitiveness of the company.
Competition and global rivalry are growing in the movement of trade and resources across
national borders. (Balaz, 2001) Nowadays, the competitiveness of companies is no longer
just a relation to the products and services offered (Watson and Popescu, 2021, Mae et al,
2021).

2 The influence of globalization tendencies on the business environment

The globalization of the economy brings along new ways of doing business. It introduces
innovations into internal company processes, mainly due to the development of
communication and information technologies, the implementation of strategic business
management, which nowadays has a fundamental impact on the company’s success (Grant,
2021; lonescu, 2021; Hopkins and Siekelova, 2021). Increasing employment brings with it
a new level of competition in attracting qualified and motivated labour as an essential
capital of the company. In this area, we also observe a shift in the direction of maintaining
the workforce, increasing employee satisfaction and motivation.

2.1 Global trends in keeping workforce and employment

Technological progress, higher mobility of production factors, liberalization of international
business, as well as the constantly growing number of countries entering the competitive
relations of global business reduces the dependence of companies on the conditions of the
domestic market and significantly motivate them to accept the conditions and trends
prevailing on the global market. Just as globalization is a reaction to the oversaturation of
domestic markets, it is also an effort to gain a foothold in prospective sales markets and the
search for new and cheaper material and human resources. (Lesdkova, 2008) In this
process, international trends in human resources management come to the fore as a
necessary and irreplaceable capital of the company. Employee orientation can be
understood as a natural reaction of companies to the situation in the labour market because
it is necessary to consider turnover and the resulting costs associated with another
fulfilling job position. It is, therefore, necessary to create a system that ensures long-term
cooperation between the company and its employees to prevent fluctuation. (Mruk et al.,
2005)

Global trends in workforce retention include, among others, the efforts of companies to
achieve a balance between work and private life and work-life balance. (Reed et al, 2020)
A study researching international trends in employment and human resources on a sample
of 738 top managers from the world’s most developed regions such as the United States,
Europe and Asia points to specific findings related to the retention of talented and
experienced employees. Across all organizations in the studied regions, the following
strategies for maintaining a qualified workforce and increasing employee retention come as
the most important:

- achieving optimal compensation and benefits for attracting new and retaining current
talented employees,

- the creation of employee engagement plans and open communication channels,

- creating and maintaining the environment of a learning society through education and
development,
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- implementing a talent management system for managing all aspects of the employee
experience, from employee recruitment to maintaining long-term satisfaction.
(Manhertz, 2011)

2.2 Global trends in human capital development in business practice

In human resources management, there is an obvious need to introduce the concept of
"European-type" management, including its application in everyday practice. In this area,
the following aspects are particularly preferred:

1) Transformation of personnel activities - represents the transfer of operative tasks to
the hands of line managers. However, transforming a personnel manager from an
administrator to a consultant is not without issues. They often show a reluctance or
inability to perform personnel activities, while they may feel a weakening of their
position, even a loss of control.

2) Strategic planning, measurement and benchmarking — in this area, it is essential to
transform individual activities into human resources management. To obtain an up-to-
date overview of the state of human capital in the company and the effectiveness of
individual activities in people management, it is necessary to start from an overview of
incurred costs, productivity indicators and indicators of effective management in certain
areas of HR. The company should also follow them when planning its future goals, and
they can also be used for external benchmarking.

3) Outsourcing personnel activities — closely related to monitoring the effectiveness of
all activities of HRD. It is very popular nowadays to use a supplier to ensure several
processes inside the company through external cooperation. It means that the external
supplier will take responsibility for certain company activities. Several experts agree
that outsourcing in HRD is one of the fastest-developing segments within the entire
outsourcing market. It represents a revolutionary change in the delivery of services
within the company. It helps to eliminate all repetitive activities, the added value of
which is negligible for the enterprise. In this way, the company can focus on more
critical activities. At the same time, there also exists the assumption that, based on the
new structures, it will be possible to support a higher degree of innovation and
flexibility. However, there are also certain risks, such as failure of outsourcing, lower
quality, higher financial costs, leakage of know-how, leakage of strategic information,
loss of control over HRD activities, etc. Despite the disadvantages above, outsourcing
personnel activities is becoming a critical trend that determines the future of HRD.
(Vetrakova, 2011)

4) Personnel marketing — is a way to find and recruit quality personnel, stabilize them
and strengthen their feeling of belonging to the company. With the help of personnel
marketing, only those applicants who meet the predetermined conditions of the
company are approached. This requires, in particular, analysis and evaluation of jobs, an
analysis of potential job seekers' wishes, needs, interests and attitudes. The formation of
work potential through personnel marketing leads to the emergence of a specific
corporate and employee culture.

5) Management of work performance -represents a strategically oriented process
enabling the company's employees to understand better what to focus on when
performing their work and what they can achieve at work. At the same time, the
prerequisite for proper functioning is constant communication between the employee
and his superior. The goal of this process is the continuous improvement of work
performance, which includes the planning and monitoring work performance,
evaluation, training and development of the company's human capital and, last but not
least, the method of rewarding them. The prerequisite for such an approach is to
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increase employees‘ work performance by providing information about the company's

strategic goals.

6) Lifelong learning — has become a necessity in companies nowadays. The knowledge of
employees is already becoming a preferred economic category in our conditions, i.e.,
they are an essential factor in the economic prosperity of the company. Company
management must begin to perceive the introduction of education as a primary process
in the company. Determining the company's overall training strategy is no longer
sufficient. Therefore, each employee in each workplace must have a training strategy to
start employee training engagement in the company. The legislation of the Ministry of
Education of the Slovak Republic could also serve to increase the motivation of
employers to train their employees, which should also regulate the employer's right to
participate in the evaluation of the level of informal education and the recognition of the
results of informal education, as well as to use funding sources for lifelong education.
(Sekova, 2013)

The above-mentioned new trends point to the fact that nowadays, more and more
emphasis is placed on the powers of employees to manage the company. It is the proper
way to contribute to the motivation of employees, who will show better work performance,
use their classification more effectively, thus making the work of line managers and
individual HR departments easier. (Kachanakova, 2007)

3 Implementation of innovations within internal communication

Economic entities must be able to adapt and adjust to global conditions. The world is
currently reacting to significant economic challenges, either due to the pandemic or the
social situation. These conditions are transformed into the growth of inflation, the decrease
of disposable income and thus, the employees demand salary increases. Internal
communication faces a great challenge, and it is essential to have it built on regularity,
openness and integrity. (Hrn¢akova, 2022; Ober and Kochmanska, 2022; Castro-Martinez
and Diaz-Morilla, 2021) We can say that internal communication can very quickly connect
with crisis communication in current conditions, the use of which can currently increase. In
solving problems arising from a complicated social and economic situation, companies are
forced to resort to the principles and methods of crisis communication directed at
employees.

Taking care of employees is one of the pillars of socially responsible business and is
also related to internal communication. "Studies by the World Health Organization estimate
that 264 million people worldwide suffer from depression, many of whom also suffer from
anxiety, costing the global economy an estimated $1 trillion a year in lost productivity."
(WHO, 2021) Regarding this adverse trend, companies have to focus more on the issue of
burnout, which threatens their employees. For this reason, the importance of employee
feedback has increased, which could represent one of the indicators of incorrectly set
functioning of the company considering redistribution of tasks or internal communication.
(Duvigneau, 2022) As mentioned, the company needs to set a strategy aimed at optimal
management of employees, which is also transferred to internal communication.

As such, the pandemic has significantly changed the functioning of the entire world. We
conclude that it also affected internal communication. Experts pointed out one of the
significant trends: the effort to inform employees effectively and interestingly. Companies
had to develop a strategy that covered the reach of information to all workers, including
those who work outside the workplace. In addition, companies focused on diversified forms
of communication, which ensured that employees at all levels of management were
adequately informed. (Koliyot, 2022) Solving the pandemic situation in connection with
internal communication has thus brought greater visibility even to workers who are not
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primarily tied to a standard place of performance. Companies were therefore interested and
motivated to link the entire company’s communication and ensure the flow of information.
According to research, adopting digital tools leads to a 67% increase in productivity, a 53%
increase in employee engagement and a 43% increase in revenue. (IBM, 2019) Therefore,
as a result of the pandemic, companies found a way or were forced to find a way to ensure
company-wide internal communication and connect remote employees.

Just as companies change the formats used for external communication according to
current trends and recipient requirements, they should also change the formats used for
internal communication. Companies should perceive the change in format and the use of,
e.g., video content or another visual format, not only as a way to attract new customers but
also as a way to increase productivity and employee engagement. Up to 67% of employees
showed better results in completing tasks when information included text with images or
video than information that contained only text. The research also pointed to faster
absorption of information, by 7%, if the company communicated with a message with an
image and not only with text. (Knott, 2022) We can conclude that companies are forced to
reevaluate their communication strategy aimed at internal audiences and try to
communicate more effectively with their employees.

Up to 67% of employees showed
better results in completing tasks
when information included text
with images or video

Source: (Knott, 2022)

New technologies affect the operation of economic entities as well as internal
communication. An inherent trend that companies will have to adapt to is the Metaverse.
The pandemic has already shown the importance of platforms that connect people. This
platform represents a fusion of the digital and physical worlds in which users will spend
their time. (Michalko, 2022) “It is based on the convergence of technologies that enable
multi-sensory interactions with virtual environments, digital objects and people as virtual or
augmented reality.” (Mystakidis, 2022) By 2026, it is predicted that more than 10 trillion
dollars will be invested in it. (Patel, 2022)

Metaverse can be a tremendous technological milestone to remove physical contact
from the work-legal relationship while at the same time eliminating distance, and formal
meetings can be transferred to an accurate simulation of the office, in which all colleagues
will participate in the prescribed dress code. (Michalko, 2022) Thus, Metaverse will bring
the potential for real-time experiences and connection to a hybrid or remote workforce.
(Patel, 2022) According to experts, Metaverse has the potential for radical innovations in
education, laboratory simulations (e.g., safety training) development of procedural skills
necessary for the medical field or other education. (Mystakidis, 2022)
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In addition, the company Meta Platforms is also working on artificial intelligence
research that will allow people to communicate more naturally using voice assistants or
naturally translate between different languages. (Michalko, 2022) This form can also
influence internal communication and define its future direction.

Of course, the most significant disadvantages of this new platform are the cost.
Businesses will have to invest significant funds in sophisticated software and hardware.
Legal regulation that protects the privacy and information of interested parties is also
essential. Such legislation is currently absent. (Patel, 2022)

4 The bottom wave phenomenon and its shift into the company’s
internal communication

The rise of social networks enabled the interactive exchange of information and
permanently changed the business environment. Social networks have brought new
possibilities to the internal company environment, such as expanding the communication
mix with a new platform. In some cases, they also serve as a sales channel characterized by
constant interaction with the audience. Employers agree that social networks belong to the
workplace, offering employees various internal communication platforms, corporate social
networks that are accessible only to internal users. Thus, users share diverse content in an
enterprise environment, collaborate, communicate, share, give feedback, ask questions and
make recommendations. (Pavithra and Deepak, 2021) With the correct setting of the
internal communication strategy, companies can benefit in various ways from using internal
social networks. Among the benefits, we include an increase in work productivity, an
increase in the motivation and engagement of employees. (Benner and Tushman, 2003)

Organizations must analyse, monitor, and evaluate internal social network data to
understand their employees better. Employees are becoming content creators for the
organization as well as brand ambassadors, as a result of which the boundary between
internal and external communication is constantly shifting. Studies show that when
employees are encouraged to share their personal opinions, expertise and knowledge
through social networks, they become more engaged. (Ewin et al., 2019)

The development of communication through social networks requires the modification
of conventional approaches, including in the field of internal communication, affected by
the significant onset of the bottom wave phenomenon. Succeeding in the bottom line means
listening to your own customers, employees in your company, and people from other
companies who comment on the topic. (Li and Bernoff, 2010) The bottom wave
phenomenon deeply affects the internal corporate environment, as employees obtain
information about their employer from various platforms based on social networks. When
researching the phenomenon of the bottom wave in the company's internal communication,
it is necessary to mention that the bottom wave is associated with informal communication
using unofficial communication channels. Informal communication creates the basis for the
growing social phenomenon of the bottom wave. (Svec et al., 2021)

5 Methods

The contribution is processed on the basis of a detailed analysis of secondary sources, while
the aspect of relevance and topicality was followed. Domestic and foreign resources were
used, such as scientific monographs, specialist periodicals related to the topic and scientific
contributions from journals and conference proceedings. The paper used the inductive-
deductive method, analysis, and synthesis.
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6 Results and Discussion

We can state that labour-legal relations from the point of view of communication are
subject to inherent changes. The pandemic contributed to changes in internal
communication, as it was an inevitable step. The pandemic supported the implementation
of several changes. Work-life-balance is a global trend in the field of maintaining the
workforce. We consider this trend to be one of the key ones, as it has set a new approach to
working life. Also based on this trend, changes took place in internal communication.

An integral part are trends that are increasingly used in company communication
towards employees. The use of new technologies is a never-ending process that is
inevitable. In our opinion, innovations in the field of communication are moving forward
very quickly and the question is how companies will be ready to implement them. The
financial and time aspects of implementation will be crucial for companies.

Companies must not forget the natural development of internal communication.
Organizations must analyse, monitor, and evaluate internal social network data to
understand their employees better. It is necessary to analyse social networks and monitor
the interests of employees from the point of view of the means of communication used. We
consider this an important step

The role of internal communication is to positively influence the company's activities,
and thus it has to be part of the company's strategic planning, which is linked to the goals.
Internal communication has potential for company performance associated with its
application to management processes. It is essential that there is a constant examination of
internal communication and an understanding of the required formats and options from the
perspective of employees. If the company wants to progress, it is important that it has
primarily functioning internal communication. Communication is subject to constant
dynamics. Constant innovations and new trends bring improvement for companies. We
assume that the constant influx of new trends will be crucial for companies, and it will be
necessary to introduce these innovations into the company's operations.
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Abstract

Research background: The COVID-19 pandemic has had an impact on
the entire contemporary globalized world. One of the areas most affected
by the pandemic was education at all levels. The rapid transition to online
teaching and self-study was a big challenge for students and their teachers.
The COVID-19 pandemic has affected education around the world.
Purpose of the article: The aim of this paper is to evaluate the impact of
the global COVID-19 pandemic on the teaching of university students at
selected university in the Czech Republic.

Methods: Primary data were obtained by quantitative research using a
questionnaire survey (n = 306) in 2020 amongst full time bachelor and
master degree students at selected university in the Czech Republic. The
research was focused on the impact of the COVID-19 pandemic on the
teaching of university students. In the analytical part of article was used
testing of statistical hypotheses.

Findings & Value added: Teaching at the university level has been
moved to online mode. Distance learning has fully replaced face-to-face
learning. This method of teaching brought with it pros and cons. For more
than 60% of respondents, the possibility of collaborating with other
students in subjects in the online mode was worse than with the normal
teaching style. Only 30% of the respondents felt as part of the study group
as with the regular teaching style. Interest in studies, subjects and their
content was the same for 45% of respondents. The transition to online
learning during the global pandemic crisis brought with it challenges and
obstacles for both students and educators.

Keywords: globalized world; impact; online teaching; student; teaching;
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1 Introduction

The Covid-19 pandemic has undoubtedly affected the entire globalized world. The crisis
has affected all areas of life, including education at all levels. Higher education, where
teaching has its own specificities, was no exception (Ashour, El-Rafae and Zaitoun, 2021;
Daniels, Geodan and Parker, 2021). The crisis brought with it new challenges and new
possibilities in teaching. At the time of the most severe crisis, it was necessary to close the
faculties and switch from face-to-face teaching to online teaching (Daumiller et al., 2021).
In the spring of 2020, educational institutions began to gradually close throughout the
globalized world. At all levels of education, there has been a shift towards a distance
learning style (Abumalloh et al., 2021).

The Czech Republic was no exception. For the first time ever, education was transferred
to an online environment on such a scale. Online learning environment is completely
different from regular classroom learning. Changes occur in all areas, including student and
teacher motivation, satisfaction, but also the interaction between student and teacher and
students together (Gopal, Singh and Aggarwal, 2021; Selvaral et al., 2021; Muthuprasad et
al., 2020).

As stated by many authors (Habib et al., 2021; Yunusa and Umar, 2021; Su and Chan,
2020), in the last two years, the most technological platforms for teaching support have
been adopted at the level of higher education. These tools are considered indispensable and
very important during the pandemic - they provide many functions - administration,
organization of lessons, classification, testing, communication with students (Turnbull,
Chugh and Luck, 2019). As they stayed (Agyeiwaah et al., 2022) “Nonetheless, questions
about the specific online attributes such as ease of use, attractiveness, practicality, and
efficiency that have a significant impact on their learning satisfaction have received limited
academic inquiry”, this is confirmed by many other authors (Wang, Liu, & Su, 2021;
Dhawan, 2020).

The aim of this paper is based on primary research conducted at selected university in
the Czech Republic to evaluate impact of the global COVID-19 pandemic on the teaching
of university students. This article contributes to the theoretical, practical and
methodological understanding of university students' satisfaction with online teaching
methods, which have become an irreplaceable tool in education in times of crisis.

The theoretical framework is presented in the Introduction. The Methods chapter deals
with the method of performing the primary research and the description of the surveyed
sample of respondents in terms of basic sociodemographic characteristics. The Results and
Discussion chapter presents the results of the survey and includes a discussion and a
comparison of the outcomes of our research with similar surveys in terms of the
investigated issues. The most important findings are shown in the Conclusion chapter.

2 Methods

The theoretical framework of this article has been elaborated through the method of
document research using scientific articles, books and data from internet. Primary data were
collected using a questionnaire survey. The questionnaire survey was realized on-line in
2020. The respondents were full-time students at selected university in the Czech Republic.
In total, 306 (n = 306) respondents took part in the primary research.

Basic sociodemographic factors of the reference group of respondents were as follows
in the Table 1:
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Table 1. Sociodemographic factors of respondents, in %

Gender Female 70.59
Male 29.41

Bachelor's degree (BD) 55.88

Level of study Master’s degree (MD) 4412

Source: own research (2020)

2.1 Statistical Tools for Analysis

The contingency table is used it for transparent visualization of mutual relations of two
statistical variables. The type of the contingency table is given by the number of rows r and
the number of columns s, it means r x s (Hendl, 2009). Obviously, y2is a measure of the
overall dissimilarity of n;; and m;;. The greater the difference between the observed and
the expected values, the higher the test statistic x2.
n.mn;

1)

ml-j n
r N

X" = (nij - mij)2 /my; @)
i=1j=1
i and j are indices of rows and columns, nij are observed frequencies, ni and nj are marginal
totals, n is grand total of observations, mij are expected frequencies. We compare x2 to the
critical value x? with a chi-square distribution of (r-1) (s-1) degrees of freedom at the
chosen level of significance (a = 5%). We reject the hypothesis if x? is larger than the table
value. This test is valid asymptotically and, thus, can only be applied if there are enough
observations. All expected values ought to be higher than one [9]; at the same time, the
table should not contain more than 20% of theoretical incidence rates (frequencies) of less
than 5. Where zero values occur in any of the fields, we proceed to analyse a derived table,
created by merging a small number of categories (Hindls, 2007). Cramer's V was used to
determine the degree of association between the variables. Additionally, the method of
adjusted residuals was applied. The calculation of adjusted residuals indicated precisely the
location of the dependency. The results of adjusted residuals are included in the tables for
zero hypotheses. The principle of adjusted residuals is based on comparing the values in the
cells of the contingency table with the critical value of 2 (or 1.96). The comparison was
performed and, considering that wherever the value in a cell equals or exceeds 2 (-2) a
statistically significant difference exists, the dependency was confirmed. This method was
enhanced by the sign scheme. Information on where the assumption of independence of
both the compared characteristics was violated could be obtained through this method.

The data analysis was focused on the following tested hypotheses.

HO1: The motivation to successfully complete a course in online teaching does not
depend on the gender of the respondent.

HO02: The motivation to successfully complete a course in online teaching does not
depend on the level of study of the respondent.

3 Results and Discussion

In this chapter, the results of the primary research in the field of online teaching are
presented, including comments. The next part is discussion, where the comparison of the
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final results of the own research with similar studies in the context of the issue is carried
out.

First, it was determined whether students are generally satisfied with the various aspects
of online teaching that have been used at the university. Of the total number of respondents,
71.57% (219) are satisfied with online teaching and 28.43% (87) are not.

Table 3 shows the opinion in opportunity to collaborate with other students in subject.
The possibility of cooperation with other students in a study group is crucial in some
subjects. In this case, it can be seen from the results that this option was limited during
online teaching - which was stated by more than 61% of respondents. Almost 30% of
respondents said that this opportunity is the same for them, and less than 10% of
respondents consider the opportunity for cooperation to be better.

Table 3. Opportunity to collaborate with other students in subjects, in %

Gender/ Same as face- tr?aer:t?arc/egg-?‘gze t\tlw\{elonrf‘géelisos- Absolute Relative

response to-face study study face study frequencies | frequencies

Female 19.61 % 6.54 % 44.44 % 216 70.59 %
Male 9.48 % 2.94% 16.99 % 90 29.41%
Total 29.08 % 9.48 % 61.44 % 306 100 %

Source: own research (2020)

Table 4 shows the interests of students in the content of taught subject. In terms of
interest in the studied subject, more than 45% of respondents indicated the same interest in
the content of the studied subject as in the classical style of teaching. Almost 17% of
respondents even stated that their interest was higher and less than 38% of respondents
characterized their interest in the content of the studied subject as worse during online

teaching.

Table 4. Interest in the content of taught subjects, in %

Gender/ Same as face- Better / bigger Worse / less Absolute Relative
response | to-face study than face-to-face | than face-to- frequencies | frequencies
study face study
Female 33.66 % 12.09 % 24.84 % 216 70.59 %
Male 12.09 % 4.58 % 12.75 % 90 29.41 %
Total 45.75 % 16.67 % 37.58 % 306 100 %

Source: own research (2020)

Table 5 shows the feeling that | am part of a class / circle that | belong somewhere. The
students' feeling that they are part of the study group has worsened for more than 63% of
respondents. Almost 40% of respondents consider this feeling at the same level. And less
than 7% of respondents spoke in favour of improvement.

Table 5. My feeling that | am part of a class / circle that | belong somewhere, in %

Gender/ Same as face- Better / bigger Worse / less Absolute Relative
response | to-face study than face-to-face | than face-to- frequencies | frequencies
study face study
Female 22.55% 3.92% 4412 % 216 70.59 %
Male 7.84 % 2.61% 18.59 % 90 29.41 %
Total 30.39 % 6.54 % 63.07 % 306 100 %

Source: own research (2020)
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An essential issue of online teaching is also the motivation to study and complete the
subject with successful completion. In this case, 37.1% of the respondents stated that it is
not a problem for them to stay motivated to successfully complete the course during online
teaching, as in the case of regular teaching. However, 36.8% of respondents stated that it is
a big problem for them compared to contact teaching. On the contrary, 26.1% of
respondents state that motivation to successfully complete the subject is less of a problem
for them than with the usual teaching method.

Table 6 contains the results of the tested null hypotheses.

Table 6. The structure of the hypothesis calculation — motivation of students

Hypothesis
No.

2 Critical | HO can be

Wording of the zero hypothesis X value rejected Cramer’s V

The motivation to successfully
complete a course in online
teaching does not depend on the
gender of the respondent.

HO: 9.70 5.99 X 0.06

The motivation to successfully
complete a course in online
teaching does not depend on the
level of study of the respondent.

HO: 5.53 5.99 - -

Source: own research (2020)

HO: - The value of the y2 statistic is higher than the critical value at the 0.05 significance
level. The null hypothesis can be rejected. Thus, the dependence between whether the
motivation to successfully complete a course in online teaching and the gender of the
respondents is proved. The value of Cramer's V is at the level of 0.06, and it is, therefore, a
very weak dependence. HO2— The value of the y2 statistic is lower than the critical value at
the 0.05 significance level. The null hypothesis cannot be rejected. Dependence was not
demonstrated in the case of the variable (level of study).

Student satisfaction is defined as students’ ability to compare the desired benefit with
the observed effect of a particular product or service (Budur, Faraj and Kamir, 2019). In
particular, the quality of the e-learning system contributes significantly to student
satisfaction, which includes attributes such as usefulness, informativeness, good visual
appeal and easy navigation on the educational platform (Perifanou, Economides and
Tzafilkou, 2021; Pham et al., 2019). In terms of motivation for successfully completing the
course, more than 37% of respondents indicated a problem in this area. Similar results were
also encountered by the authors (Vielma and Brey, 2021), who add that the self-motivation
to successfully complete the subject can be impaired by, for example, lack of concentration,
lack of time to watch online lectures, and also the lack of an academic environment that
requires their attention. More than 60% of respondents cited the opportunity to collaborate
with other students as worse compared to classic face-to-face teaching. Likewise, almost
64% of respondents said that they did not feel that they belonged to their study group. Both
aspects were undoubtedly caused by the loss of personal academic interactions — both
between students and between students and teachers (Hill and Fitzgerald, 2020; Vielma and
Brey, 2021).

4 Conclusion

The COVID-19 pandemic has had an impact on the entire contemporary globalized world.
One of the areas most affected by the pandemic was education at all levels. The presented
article dealt with the evaluation of the impact of the COVID-19 pandemic on the teaching
of students at a selected university.
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Overall student satisfaction with online teaching is at a very good level. The area of
cooperation between students has worsened for more than 60% of them. Interest in the
stage of the given subject and its content remained the same for almost 50% of the students
as in classical teaching. The impact of online teaching on the feeling that the student is part
of the study group was critical - here almost 70% of respondents reported a deterioration
compared to face-to-face teaching. The results show that the rapid transition to online
teaching was a challenge not only for teachers, but also for the students themselves.

The research was performed at the selected universities in the Czech Republic only,
which may be considered as a limitation. Another direction of research could be to compare
teaching in the post-covid era - i.e. to return to the classic teaching model.
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Abstract

Research background: The current pandemic era with global overlaps
creates a room for market segmentation. Lifestyle monitoring is based on a
combination of activities, interests, and opinions (AlIO) with respect for
social consequences in order to increase the quality of life.

Purpose of the article: The aim of the paper is to analyse, compare, and
predict the consumer behaviour in the meat market in the V4 countries and
outline the possible social consequences of this consumer demand on the
quality of life.

Methods: The paper will use data from the FAO database on meat
consumption and life expectancy, as well as the results of a survey
conducted in the Slovak Republic. The time span of the research is from
1961 to 2030. The obtained data will be processed by methods of
quantitative and qualitative statistics.

Findings & Value added: The ambition of the paper was to provide a
multidimensional view of consumer behaviour in the consumption of meat,
as statistically proven results in this area encourage a change of lifestyle in
order to achieve a higher quality of life.

Keywords: market segmentation; meat consumption; life expectancy

JEL Classification: M31; E71; 110

1 Introduction

To achieve overall health, everyone needs a healthy diet, regular physical activity and a
healthy body weight. In the recent years, there has been a dramatic increase in overweight
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and obesity levels in the EU population, especially in the children. In the long run, this
trend will have a negative impact on life expectancy in the EU and a reduced quality of life
for many people (MPSR.sk, 2008). Small changes in eating habits and regular physical
activity can have a major impact on quality of life, and also lower health care costs
(Europa.eu, 2020). Food provides us with energy, protein, vital nutrients, happiness, and
joy. On the other hand, if chosen incorrectly, processed food can cause disease, death,
misery and despair in people (Jespersen, & Huffman, 2014). This contrast can also be
influenced by climatic and natural conditions, the administrative division of the country,
denominational contexts, migratory flows and historical events, ie factors that also call for
the formation of the culture of the population (Urbanova and Michalik, 2018). In both
theoretical and practical terms, there is a relationship between food and consumers. The
role of consumer behaviour is also to find a link between people representing a certain
lifestyle and consumption pattern (Chrenekova and Dubcova, 2017). Properties, health,
appearance and quality of food play an important role in the decision-making process and
the purchase of the product itself, which can be considered a decisive criterion shaping the
quality experience, satisfaction or dissatisfaction of the consumer and his future purchase
(Banovi¢ et al., 2009).

Meat and meat products are an integral part human diet (Henchion, et al., 2014). Given
some concerns about the negative effects of meat on the health of consumers, new
functional meat products must be tasty with better nutritional value. The main reason for
the reluctance of European consumers to accept functional food products is the dilemma
between health-promoting values and their natural taste (Grunert, 2010). One of the most
important factors that consumers perceive is meat quality, taste and overall satisfaction
(Verbeke et al., 2010). These factors were added by other authors to their flavour, juiciness,
freshness, leanness, healthiness and nutritional value, and brands or labels referring to
process characteristics or quality control (Banovi¢ et al., 2009). The current level of meat
consumption affects the environment and health, and it is emphasized the need to reduce
meat consumption and increase interest in a plant-based alternative to protein (Stubbs et al.,
2018).

A certain lifestyle represents the way a person lives, and it is helpful in predicting
shopping and consumer behaviour. It is an expression of a person's individuality, a specific
demonstration of an individual or a social group. Connecting the concept to sociology, it is
connected with the terms way of life and standards of living, while these terms, by their
nature, fit into the context of the life quality definition (Chrenekova, & Dubcova, 2017).
Researchers have examined and published exploratory studies looking for a relationship
between lifestyle entrepreneurship and the quality of life. This relationship, complemented
by the attributes of need, consumption, and food safety, is often perceived in a
multidisciplinary way and is linked to global megatrends. Megatrends will lead to
meaningful long-term changes that will affect economic, political, environmental,
technological, but also social issues. They present new and often invisible challenges,
threats and opportunities, the impact of which may vary between the economy as a whole
and individual sectors. Key facts and forecasts include food production and waste
minimization, which have a number of consequences for sustainability (Marcketti, et al.
2006). The shift in consumer behaviour, the growing need for exclusivity and
individualism, more experienced, more critical, and more sophisticated travellers who care
about quality of life are also attributes that influence the direction of not only the country's
economic development (Beresecka et al., 2018).
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2 Methods

The work contains secondary and primary data obtained by the method of a questionnaire
survey. The collection was carried out in the time horizon from January to June 2017. A
total of 931 respondents participated in the survey. For the purposes of processing the
contribution, questions concerning consumer behaviour on the market in meat and meat
products are purposefully specified: Do you consume meat and meat products? How often
do you eat different types of meat - poultry, beef, pork and game? Part of the methodology
was the formulation of hypothesis H: Is there a direct relationship between meat
consumption and life expectancy? The search for answers and processing of the obtained
data was based on the basic approaches used in the statistical analysis of time series, which
serve to explain the development of the investigated quantity, but also to a qualified
prediction of the estimate of its value in the following periods.

The meat consumption data used (beef, game, pork and poultry) were obtained from the
FAO website (FAO.org, 2020). In the case of research in Hungary and Poland, data for the
years 1961-2013 and the Slovak Republic and the Czech Republic for the years 1993-2013
will be processed. Due to the longer time series in the case of Hungary and Poland, it was
possible to statistically express the prediction of the development of consumption of
individual types of meat until 2030. Due to the division of the federal state Czechoslovakia,
it was possible to lay out predictions in these countries only until 2020. The method of
regression and correlation analysis was used to identify and mathematically describe the
statistical dependence between quantitative statistical features. In the case of assuming that
between the dependent variable Y and the explanatory (independent) variables Xi i = 1, 2,
... k the dependence is described by the equation:

Y =f(X1,X; . Xps Bo, B1 . Br) + € 1)
which the authors estimate:
yj, = f(x1j1x2j "'xkj!bOJbllbk) (2)

The null hypotheses tested relate to the significance of the locating constant (Intercept)
and regression coefficients (b1, b2, b3, b4), with the null hypothesis asserting the
insignificance of the relevant coefficient, and the alternative hypothesis asserting its
significance. If the P-value is> 0.05, the coefficient is statistically insignificant, if the P-
value is <0.05, the coefficient is statistically significant (Beresecka and Svetlikova. 2020).

3 Results

The Slovak Republic is a landlocked country in Central Europe. The total area of the
country is 49,035 km2, water areas occupy 931 km2 (i.e. 1.9%) (Europa.eu, 2020b) with
human development index 0.857 (UNDP.org, 2020). The average life expectancy is 77.4
years (2018) (Europa.eu, 2020a). Agriculture in this country is of declining importance. In
animal production, the number of livestock is gradually decreasing. The most significant
decline is in pigs and cattle. Sheep farming is consistently low. The most numerous are
poultry conditions. The Czech Republic has the total area of the state is 78,868 km2, water
areas occupy 2.0% (Europa.eu,2020b) with human development index of 0.891
(UNDP.org, 2020). The average life expectancy is 79.2 years (Europa.eu, 2020a). The
country is known for its old tradition of industrial production and its developed agriculture.
The basis of animal production is the breeding of cows, pigs, poultry, and beekeeping. The
Republic of Hungary occupies an area of 93,011 km2, water areas represent 0.74%
(Europa.eu, 2020b) with human development index of 0.845 (UNDP.org, 2020). The
average life expectancy is 76.7 years (2018) (Europa.eu, 2020a). Agriculture has suitable
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conditions mainly due to favourable climatic conditions and quality soil, which occupies
about 60% of the country's surface. Both animal and crop production is widespread.
Livestock production is dominated by pigs, cattle, horses, sheep, and poultry. The Republic
of Poland has an area of 312,679 km2, water accounts for 3.07% (Europa.eu, 2020b) with
human development index of 0.872 (UNDP.org, 2020). The average life expectancy is 78.5
years (2018) (Europa.eu, 2020a). Poland is an important agricultural country based on a
very strong agrarian tradition. It is the largest producer of poultry meat in the EU in terms
of meat production (MZV sk, 2020).

This section of the paper informs and compares the development of meat consumption
in the V4 countries based on data from OECD (2021). In Slovakia, between the years 2013-
1993, there was a decrease in consumption of beef by 69.49%, game 8.99% and pork by
32.02%. Poultry consumption increased by 120.55%. In the Czech Republic, in 2013-1993,
there was a decrease in consumption of beef by 60.51% and pork by 29.41%. Consumption
of poultry increased by 57.90% and game by 29.30%. The results show that in Hungary,
compared to 1961, beef consumption fell by 8.66% compared to 1961. Consumption of
game in the observed period decreased by 3.51% and consumption of poultry increased by
133.62% and consumption of pork increased by 21.90%. In 2013-1993, there was a further
decrease in beef consumption by 72.35% and also a decrease in pork by 38.84%. On the
contrary, game consumption increased by 14.55% and poultry consumption by 8.29% in the
observed period. In Poland, between 1993 and 1961, consumption of game meat decreased
by 66.15% and consumption of beef increased by 39.78%, pork by 47.21% and poultry by
463.25%. In 2013-1993, a decrease in consumption of beef by 82.15%, game in 36.36%
and pork by 8.33% was recorded. An increase in consumption of 193.16% was recorded
only for poultry meat.

The results of the questionnaire survey indicate that out of all, 785 respondents
(84.32%) consume meat, 112 respondents (12.03%) consume meat only occasionally, and
34 (3.65%) do not consume meat at all. Furthermore, the results of the survey show that
respondents consume poultry the most. This frequency was also reflected in the average
consumption of poultry meat of all respondents (Figure 1). Pork is consumed by
respondents on average once a week, and beef is consumed by respondents on average once
a month. These types of meat have a significantly higher price than others, which is likely
reflected in the infrequent consumption, despite the health-promoting substances that these
types of meat contain. Likewise, respondents rarely consume game.

Rarely
Once a week
Every day
0% 20% 40% 60% 80% 100%
. I do not
Every day .. Multiple Once a week Once a Rarely consume at
times a week month all
Game 0% 2% 4% 10% 53% 31%
Poultry 6% 61% 26% 3% 3% 1%
Pork 1% 24% 39% 18% 11% 6%
Beef 0% 5% 24% 30% 30% 11%

Figure 1. Frequency of meat consumption in the SR
Source: own processing (2020)
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Based on the results of primary research in the Slovak Republic, the authors examined
the consumption of individual types of meat in the V4 countries from 1961 to 2013 based
on the FAO database, and through prediction since 2014. The results are shown in the
following Figure 2. In the predicted period of years 2014-2020 in Slovakia and the Czech
Republic, it is possible to expect a decrease in beef consumption in Slovakia by 113% in
the Czech Republic by 45.66%, and also a decrease in pork consumption in Slovakia by
15.57% and in the Czech Republic by 4.13%. On the other hand, poultry consumption in
Slovakia is expected to increase by 18.39% and in the Czech Republic by 11.11%, and
game in Slovakia by 17.62% and by 9.99% in the Czech Republic.
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Figure 2. Prediction of meat consumption in V4 countries
Source: FAO database (FAO.org, 2020), own processing

According to the data, Poland and Hungary show a longer time development, it was
possible to statistically express a prediction for a longer period of time - until 2030. In
Poland, a reduction in beef consumption by 22.61% in 2014-2020 can be expected and
game by 39.08%, and an increase in consumption of pork by 3.67% and poultry by 11.51%.
In Hungary in 2014-2020, it is assumed that there will be a decrease in consumption of beef
by 30.6% and pork by 4.04%, and an increase in consumption of poultry by 7.74% and
game by 1.5%. In the years 2020-2030, a further reduction in the consumption of beef is
expected by 49% and game by up to 107%, and an increase in the consumption of pork by
6% and poultry by 17.25%. In Hungary, a further decrease in consumption of beef by
73.5%, pork by 7.02%, and an increase in poultry by 11.97% and game by 2.47% can be
expected.

Knowledge of the independent development and consumption of uniform types of meat
in a regional sense is important in connection with consumer behaviour and with lifestyle,
but the weight of importance must be linked to an indicator that is important for citizens.
The present time points to the need for quality in a broader sense, not excluding the quality
of life. The quality of life can also be expressed by the achieved average life expectancy,
the results of which are shown in Figure 3.
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Figure 3. Comparison of development and changes in life expectancy in V4 countries
Source: own processing (2020)

In 2020, an increase in life expectancy is expected compared to 2014 in all compared
V4 countries, but in a different manner in each one. In Slovakia, life expectancy should
increase by 1.2 years (1.59%) to a life expectancy of 77.27, in the Czech Republic by 1.64
years (2.09%) to a life expectancy of 80.21, in Poland by 0.88 years (1.17%) to the level of
76.73 life expectancy and in Hungary by 0.61 years (0.84%) to the level of 73.85 life
expectancy. In 2020-2030, a further increase in life expectancy in Poland is expected to rise
by 1.47 years (2%) to a life expectancy of 78.21, and in Hungary by 1 year (1.39%) to a life
expectancy of 74.88.

Based on the acquired extended knowledge, the authors sought an answer to the
question asked: Is there a direct relationship between meat consumption and life
expectancy? The authors of the paper have obtained a measurable answer by calculating the
dependence, the results of which are shown in the following Table 1.

Table 1. Dependence of meat consumption with the development of life expectancy

Indicator Slovakia Czech Republic Hungary Poland
Multiple R 0.977168 0.9662969 0.9456096 0.985977
R Squared 0.954857 0.9337297 0.8941776 | 0.972151

Significance F 4.039E-2 3.1508E-1 5.981E-3 | 9.323E-5
Intercept 77.41682 83.973184 77.096824 69.97525
beef -0.25076 -0.700954 -0.18929 -0.01976
pork -0.05199 0.3761314 -0.008685 | 0.077349
poultry -0.03026 -0.218404 0.0631573 | 0.307372
game 0.794355 1.1017188 1.1764757 1.099024

Source: own processing (2020)

Value Multiple R (multiple correlation coefficient): the closer the value is to 1, the
stronger the dependence. In our example, there is a high degree of dependence of the
relationship between average life expectancy and consumption of individual species of
meat in all compared V4 countries. The value of R Square is the value of the coefficient of
determination, which after multiplication by 100 (%) indicates, that the chosen regression
function explains the variability in meat consumption to about that percentage; the rest
represents unexplained variability, the influence of random factors, and other non-specific
influences. In the ANOVA part, the null hypothesis is tested, which states that the chosen
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model to explain the dependence (linear model) is not suitable, the alternative hypothesis
states the opposite. An F test was used to evaluate this assertion.

Significance value F in SR = 4,039.10-15 <0.05. The authors reject HO, which means
that the model was chosen correctly. The linear model was suitable for all V4 countries
based on the significance value F.

The regression function of Slovakia: y” = 77.41 - 0.25x1 - 0.05x2 - 0.03x3 + 0.79x4

The regression function of Czechia: y" = 79.94 - 0.98 x1 + 0.26 x2 - 0.38 x3 + 0.62 x4

The regression function of Hungary: y* = 75.14 - 0.26x1 - 0.03x2 + 0.01x3 + 0.5x4

The regression function of Poland: y” = 68.25 - 0.06x1 + 0.04x2 + 0.26x3 - 0.74x4

The locating constant is statistically insignificant. This means that with zero
consumption of individual types of meat, the authors of the article cannot expect an
increase in average life expectancy. The P-value for the regression coefficient bl (beef
consumption in kg/person/year) is 7.55.10-5 <0.05 in Slovakia, which confirms the
significance of this coefficient. Its real value is -0.25, which means that with an increase in
beef consumption by 1 kg, a decrease in average life expectancy by 0.25 years is expected.
In each of the V4 countries, the acquisition P-value is less than 0.05, which confirms the
significance of this coefficient, the real values are also negative. In the Czech Republic, its
value is -0.7, which means that with an increase in beef consumption by 1 kg, a decrease in
average life expectancy by 0.7 years is expected, in Hungary a decrease in average life
expectancy by 0.18 years is expected, and in Poland about a decrease by 0.01 year. The P-
value for the regression coefficient b2 (game consumption in kg/person/year) in Slovakia is
7.02.10-6 <0.05, which confirms the significance of this coefficient. Its real value is 0.79,
which means that with an increase in consumption of game by 1 kg, an increase in average
life expectancy by 0.79 years is expected. In each of the V4 countries, the P-value is less
than 0.05, which confirms the significance of this coefficient, but the real values are
positive. In the Czech Republic, its value is 1, which means that with an increase in beef
consumption by 1 kg, it is possible to expect an increase in average life expectancy by 1.1
years, in Hungary, an increase in average life expectancy by 1.17 years, and in Poland by 1,
09 years. The P-value for the regression coefficient b3 (pork consumption in kg/person
lyear) is 0.005 <0.05 in

Slovakia, which confirms the significance of this coefficient. Its real value is -0.05,
which means that with an increase in pork consumption by 1 kg, it is possible to expect a
decrease in the average life expectancy by 0.05 years. In the Czech Republic (0.37) and
Poland (0.07), real values acquire positive values, which means that with an increase in
consumption of pork by 1 kg, it is possible to expect an increase in the average life
expectancy in the Czech Republic by 0.37 years, and in Poland by 0.07 years. Hungary (-
0.008) has a negative coefficient of 0.008, which means that with an increase in
consumption of pork by 1 kg, a decrease in average life expectancy by 0.008 years is
expected. The P-value for the regression coefficient b4 (poultry meat consumption in
kg/person/year) is 0.004 <0.05 in Slovakia, which confirms the significance of this
coefficient. Its real value is -0.03, which means that with an increase in the consumption of
poultry meat by 1 kg, it is possible to expect a decrease in the average life expectancy by
0.03 years. A similar situation is also in the Czech Republic, where the value of the
coefficient is negative, namely - 0.21, which means that with an increase in the
consumption of poultry meat by 1 kg, it is possible to assume a reduction in average life
expectancy by 0.21 years. The situation is the opposite in Hungary (0.06) and Poland (0.3).
With an increase in the consumption of poultry meat by 1 kg, the average life expectancy is
expected to increase in Hungary by 0.06 years and in Poland by 0.3 years.

The results above presenting a high dependence between the examined indicators can be
used in practice. One of the possibilities is to influence the modification of consumer
behaviour through changing the view of meat pricing in the studied countries, of the
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amount of expenses either related to distribution or promotion policies, which can
ultimately have a positive effect on the objective side of quality of life. The objective aspect
of quality of life is about fulfilling social and cultural needs depending on material
sufficiency, social acceptance of the individual or physical health.

4 Discussion

Food as a concept and as a need is often multidisciplinary researched and published. It is
linked to economic indicators that affect food consumption, such as household income and
expenditure, developments and the level of consumer prices, etc. In the study Intelligent
production management - progressive trends, a strong dependence of the development of
the level of food expenditure on household income was statistically proven by regression
and correlation analysis. Expenditures on food and non-alcoholic beverages account for the
largest share of total expenditures, accounting for 19% (Majernik, et al. 2018). In the study
Building food safety into the company culture: a look at Maple Leaf Foods, the authors
Jespersen, Huffman focus on food safety and the introduction of sustainable food safety
behaviour into the existing corporate culture. Decreased public confidence in the regulation
and management of food safety in Europe and beyond and genetically modified foods have
been addressed (e.g. Houghton et al., 2008), dioxins (Verbeke, 2001) and acrylamide
(Marvin, 2009). Other authors have focused on finding and applying Hazard Analysis and
Critical Control Points (HACCP) and Risk Analysis (RA) systems. The HACCP system is a
systematic approach to the identification, evaluation and control of those steps in the field
of food production that are crucial for product safety and is purposefully used in practice
for the purpose of prevention, not control. (Luning, et al., 2002, van Asselt, et al. 2010).

From publicly available publication sources, the authors felt the causality of research,
absence of published studies that would be devoted to finding a broader connection with the
concept, nature, and possibly, the consequence of inappropriate consumer behaviour in the
market of selected foods and meat. It is true that the OECD database offers the most
comprehensive source of comparable statistics from different economic sectors in OECD
countries. It is an essential tool for performing comparative analyses, but it is also
necessary to use appropriate statistical mathematical methods, which are helpful in finding
broader contexts and finding the causes of individual phenomena. The OECD has also
published statistics on the health status of the population of OECD member countries in
2018. The online database of the publication "OECD Health Statistics 2018" is the most
comprehensive source of comparable statistics on health status and health systems across
OECD countries. Expenditure on health care increased in 2016 by an average of 3.4%,
which is the highest rate since 2009, but still lower compared to the pre-crisis period.
Health expenditure in OECD countries averaged 8.9% of GDP in 2016, which should
remain unchanged in 2017. The highest health expenditure is in the US - up to 17.2% of
GDP and the lowest in Turkey - only 4.2% GDP. In 2017, health care expenditures per
capita should average $ 4069. This amount is about 70% higher than the amount that
OECD countries allocate to the education of each population.

The knowledge and the results of the work, which have limits due to its scope, resulted
in the formulation of conclusions, proposals and recommendations. The authors believe that
they form an entity of scientific research that still needs to be further developed in space
and time.

5 Conclusion

Based on the summarization and comparison of knowledge, it can be stated that, if the
inhabitants of the Slovak Republic want to live up to the highest possible age, they should
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prefer the consumption of game and limit or entirely avoid the consumption of pork. Based
on the forecast from 2014 to 2020, the Slovak Republic will record a decrease in beef
consumption by 113% and in game consumption an increase of 17.62%. The primary
research of a representative sample of respondents shows that the Slovak population rarely
buys game, but it is statistically proven that the frequency of purchase and consumption of
this type of meat is welcome and healthiest in these conditions. In the Czech Republic, the
population should consume pork and game, because on the basis of the forecast from 2014-
2020, the Czech Republic had a change in game consumption by 9.99%. The people of
Hungary should prefer the consumption of game and limit the consumption of pork. Based
on the forecast from 2014 to 2020, Hungary had a change in game consumption by 1.5%
and in 2020-2030 an increase in game consumption by 2.47%. In Poland, if people want to
live up to an old age, they should prefer eating poultry and avoid eating game. Based on the
forecast in 2014 to 2020, Poland recorded a change in game consumption, which fell by
39.08%, and in 2020-2030, game fell again by 107%. Suggestions and recommendations
that should result in a change in consumer behaviour when eating meat.

In the case of Slovakia, with an increase in beef consumption by 1 kg, the average life
expectancy will decrease by 0.25 years. If the consumption of pork increases by 1 kg, then
the average life expectancy will decrease by 0.05 years. In the case of an increase in the
consumption of poultry meat by 1 kg, the average life expectancy will decrease by 0.03
years and in the case of an increase in the consumption of game by 1 kg, the average life
expectancy will increase by almost 1 year (0.79).

Taken into account Czech Republic, if beef consumption is increased by 1 kg, life
expectancy will decrease by almost 1 year (0.98). If the consumption of pork increases by 1
kg, then the average life expectancy will increase by 0.26 years. If the consumption of
poultry meat increases by 1 kg, then the average life expectancy will decrease by 0.38
years, and for wild game the average life expectancy will increase by 0.62 years.

By increasing the consumption of beef by 1 kg, the average life expectancy will be
shortened by 0.26 years, in pork the average life expectancy will decrease by 0.03 years, the
life expectancy will be extended by 0.01 year when poultry is consumed and by 0, 56 years
of consuming beef in Hungary.

Finally, in the case of Poland, an increase in beef consumption by 1 kg will be reflected
in a decrease in average life expectancy by 0.06years. Increased consumption of pork by 1
kg contributes to the extension of the average life expectancy by 0.04 years. Increased
consumption of poultry meat by 1 kg, results in an increase in average life expectancy by
0.26 years. Higher consumption of game by 1 kg, contributes to the reduction of the
average life expectancy by 0.74 years.
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Abstract

Research background: In the past decade, the popularity of social
networks has accelerated marketing perceptions. Social networks bring
new challenges and opportunities for marketers to reach their customers.
One-way advertising communication became two-way; businesses are
changing marketing strategies, shifting from advertising messages to
building relationships with audiences. It is then up to the company to
create such messages for its target audience that must be relevant to satisfy
their demands and needs and to choose such marketing channels where
they spend most of their time.

Purpose of the article: We need to think about where the target audiences
are, what they are reading and what they are doing. Recently, more and
more people are using their mobile phones not only as a communication
device, but also as a place where they spend their free time. The purpose of
this study is to examine how social networks and video marketing can help
companies improve marketing adoption strategies, customer engagement,
and business performance.

Methods: The study is based on scientific publications, statistics, and other
relevant sources dealing with video marketing. For the purposes of the
article and to obtain the target information, the data was collected using an
online questionnaire survey technique applied to 260 students representing
the generation of social networks.

Findings & Value added: The article describes the practical advantages of
using video for marketing purposes and ideas for different types of video
content, which help companies find an accurate marketing strategy and
attract a new and loyal audience.

Keywords: digital marketing strategy; social media; video marketing;
content marketing
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1 Introduction

As the Internet has changed from a technological communication tool to a channel for
customer relations and sales, companies have had to change their marketing strategies for
their online presence. For the success and competitiveness of a company, it is crucial that
its brand can be discovered in the virtual world. All businesses want to be as visible on the
Internet as possible and to reach customers not only through computers but also via mobile
phones.

Digital marketing is a wide range of channels that can be used to promote business
interests to potential customers. There are many ways to manage digital marketing
according to business needs and objectives. Especially in times of crisis and increased
competition, companies focus on how to maximize their available marketing budget. The
easiest way to reach consumers is by implementing user-centred approach marketing
strategies. This strategy, called inbound marketing, focuses on creating a marketing style
that people love. This means promoting companies through blogs, podcasts, videos, ebooks,
electronic newsletters, white papers, SEO, social media marketing, and other content
marketing methods. Inbound marketing means marketing activities that bring visitors in,
earning the attention of consumers, making the business easy to be found, and also drawing
customers to the website by generating stimulating content (Halligan, 2009).

Social media are one of the main drivers of today's website traffic. They have spread
throughout the world and are an integral part of daily life for many people today. We
currently live in a digital world and social networks are at the centre of this new reality.
According to (Hootsuite and We are social, 2022), more than 4.7 billion people (59% of the
world's population), of which 227 million are new users from the last 12 months, use social
networks to communicate with others, share information, run, and manage a business,
follow various brands and celebrities, capture what they do or how they feel. The average
daily time spent using social networks is 2h 29m.

Therefore, this is a natural evolution of digitization of marketing efforts. For companies
and brands, social media is becoming an integral part of their marketing activities and brand
building and, as such, must be embedded in the development of any business or marketing
strategy (Atherton, 2019; Li et al., 2021).

The purpose of this article is to present the main directions of modern digital marketing
in the creation of digital content, when one of the most important factors is the
understanding of customer behaviour and their preferences for spending their free time in
the online environment.

For the competitiveness of companies in the age of globalization, it is very important
that they create messages for their target group of customers that are relevant to satisfy their
requirements and needs and that the company chooses marketing channels where their
prospective customers spend most of their time.

2 Theoretical background

Getting found online by the right person, at the right time, is the key concept of a successful
inbound marketing strategy (Halligan, 2009). The content needs to be useful, focused, clear,
and compelling to the target audience. Whichever type of content you choose to create
doesn’t matter, what matters is that it is beneficial and meaningful. (Jefferson & Tanton,
2013). Content plays a major role in pulling people from one stage of the purchase funnel to
another. This purchase funnel is defined as a series of contact points of various marketing
channels and media through which customers go before, during, and after the purchase
(Fishkin & Hggenhaven, 2013; Kranzbuhler et al., 2018; Lemon and Verhoef, 2016).
Generating quality content requires observing the customer and their behaviours to be able
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to meet their needs, because high-quality content is what creates value for customers, rather
than merely promoting the company's products (Jarvinen & Taiminen 2016). Therefore, the
emphasis on creating quality content is crucial and creates another way to gain customers.
Most consumer brands have social media profiles, and advertisers and marketers want to
integrate social media into their digital strategies (Voorveld, 2019; Muninger et al., 2019).

There are many types of content that can be used by companies for their content
marketing. The types of promotions are different depending on the products or services
offered and the target customer. Digital content marketing consists of two broad activities,
customer acquisition and customer optimization. Both are of fundamental importance to the
bottom line of a company. Customer acquisition refers to activities that generate traffic —
attract visitors to online properties; customer optimization means activities that improves
user experience and converts more visitors into customers. The creation of purpose-oriented
content is one of the most important parts of inbound marketing. The most prominent
elements of digital inbound marketing are interactivity and engagement (Opreana &
Vinerean, 2015).

The content marketing creation process starts with the attract stage of the purchase
funnel. The goal of this phase is to attract the right people with valuable content that
engages or creates a trusted advisor to solve their problem. Blogging, publishing content on
social media and a well-optimized website make sure that the possible customer ends up
finding your product or service (Fishkin & Hagenhaven, 2013; Lopes & Casais, 2022).

Marketers have several branding options in the social media landscape, including
placing paid display advertising, participating in social media as a brand personality,
developing customer engagement opportunities on social media, and publishing branded
content (Ashley, 2015). Businesses can use social media marketing as an integral part of
their marketing communications campaigns. Different platforms require contextualized
contents since customer profiles are different on different platforms and the same content
will not be efficient in different content communities (Lopes & Casais, 2022). The quality
of content marketing on social media can be checked by an indicator of the engagement
they feel with a company or brand — how people share their content and how they interact
with it (Balio & Casais, 2021).

The role of format content, e.g. image, video, etc. can generate a different impact on
user engagement behaviour. Video posts encourage users to actively engage with the fan
page by sharing their opinions and comments on business posts, while photo content
stimulates passive user engagement through likes (Shahbaznezhad & Rashidirad, 2021).
Video production, particularly for the B2C context, has proven to be one of the most
effective content marketing techniques (Lou et al., 2019).

In today's increasingly competitive market environment, it is very important to gain
knowledge about customers, their perception of marketing content, which marketing
channels are best to reach them, and what influences their buying attitudes. The objective is
to improve marketing strategies, increase customer engagement, and business performance.

3 Research Methodology and Results

The basis of any good marketing strategy and the creation of quality content not only for
social networks is to obtain as much information as possible about the target market,
available marketing channels, knowledge about customers and their perception of
marketing content.

The weakness of regularly published surveys is their limitation to the selection of the
target group. These are mostly general surveys, and only sometimes with more detailed
data, e.g., according to demographic parameters. For the purposes of this article, we
prepared a questionnaire that focused on respondents' behaviour on social networks and
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their content preferences. the data was collected using an online questionnaire survey
technique applied to 260 students of the University of Pardubice. This target group
represents the young generation, which we can also call the network generation. They are
the key audience on social networks, which determines the future direction of the
development of social networks. They tend to consume content on multiple platforms
through multiple devices and are usually highly influenced by their social groups.
Consequently, marketers should understand how these people consume information and
how to reach them with appropriate marketing messages.

According to current statistical data published by Statista, 2022, there are 5.03 billion
Internet users worldwide in 2022, of which 4.7 billion were social media users; mobile
devices (excluding tablets) generated 58.99 percent of global website traffic. Smartphones
now drive the overall increase in consumers' digital time and mobile is the fastest growing
medium within digital marketing (Mulier, 2021).

BU.S. mCzech Republic Respondents

PC, NOTEBOOK MOBILE

- -
BLET OTHER

;W

Figure 1. Most used devices
Source: Hubspot (2022); AmiDigital (2022); own research

According to the 2022 Social Media Industry Report (Stelzner, 2022), 85% of marketers
indicated that their social media efforts have generated more exposure for their businesses.
As the second major benefit of social media, they point out increased traffic. In the same
report, marketers declared Instagram and Facebook the best platform for developing loyal
fans.

For the preferred social networks comparison, we only bring in data from the Czech
Republic, because there are large differences in user preferences in particular countries. For
example, the social network Reddit, so popular in the US, or Weibo, the most used social
network in China, are almost unknown in the Czech Republic.

YouTube

Instagram

Facebook

Pinterest

TikTok —
Snapchat  ——
Twitler ——
Linkedln | —
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Respondents M Czech Republic

Figure 2. The most used social network in Czech Republic
Source: AmiDigital (2022); own research
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YouTube and Facebook are consistently the most popular among social networks.
However, the most dynamic Instagram is constantly catching up. TikTok and Snapchat,
which influence content trends a lot, can become future stars (AmiDigital, 2022). Their
popularity among the youngest and therefore most active users speaks in their favour This
trend was also confirmed by our survey, as seen in Figure 2. The popularity of these
networks inspires other competing networks. The content and formats used on it essentially
affect trends on other networks, which take over the most popular content formats from
them, such as the Stories format, which Instagram "stole" from Snapchat a few years ago.

According to a survey by AmiDigital (2022), visual content is the most popular among
all user groups. Although posts with photos are the most frequently published content, short
videos are growing in popularity. This is reflected in the expansion of formats such as
Stories or Reels. Also, (Sedej, 2019) also highlights that video marketing is now one of the
biggest opportunities to attract consumers in a real and authentic way because it can engage
consumers' emotions and address their needs.

Video marketing is effective because it can quickly deliver more information in a short
time and therefore better engage attention than just text or pictures. Video is quickly
becoming the preferred tool for most marketers to connect with audiences and reach them.
Each business uses video for a completely different goal, from increasing brand awareness,
educate customers, and boosting SEO. It can be said that the video format is useful for all
commercial objectives pursued by companies. Crestodina, (2018) points out the connection
between the use of the video type and the first part of the marketing funnel. Figure 3 shows
that people in different stages of awareness search for different places and different types of
information and preferred different types of videos. While social media videos tend to
attract attention, content-focused videos aim is to educate or explain certain topics and
usually have a higher conversion effect.

Where is your What are they 3 Types of video
audience? doing there? and their purpose

Social Media
Facebook, Linkedin, Exploring
Instagram

Social Media Videos
discovery, engagement

Search .
Google, YouTube Looking for help %::::t Marketing
Website and iInf on educate, entertain

Blog, Resource Section

:Vel?sne Conversion Videos
ervice pages, .
Abolit pags tell a story, build trust

Figure 3. Types of the video in Inbound stage of the marketing funnel
Source: Crestodina (2018)

Stelzner in his survey (Stelzner, 2022) asked marketers to select the single most
important video format for their business. The result of this survey is shown below in
Figure 4.
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Native video (60
. . > sec. or longer);
Live video; 14% 33%

Stories (short
videos that
expire); 14% Looping short
video (Reels,
TikTok); 24%

Figure 4. The most important video format for marketers
Source: Stelzner (2022)

In accordance with this survey, we asked our respondents to indicate which content they
prefer on social networks and where they have the highest engagement rate. The results
show that 80% of our respondents from the selected network generation prefer purely visual
content (i.e., pictures and video) which is corresponding with the AmiDigital (2022)
survey. Almost 40% of respondents prefer video content over image posts. An interesting
fact is that almost half of the respondents prefer the Stories format, content with a short
expiration.

Text post with
graphic; 16,67%

Pictures; 11,11%

Stories with video;

13,89%

Stories with pictures ;
33,33%

Figure 5. Preferred content on social networks
Source: own research

An interesting fact is that almost half of the respondents prefer the Stories format -
content with a short expiration. For these posts, the quality of the content is very important,
but the quality of the production is not that important. The adoption of “"good enough”
production quality leads to a massive amount of video content created ad-hoc on platforms
such as Facebook, Instagram, Twitter, etc. Social media users explained that their
preference for social media with short-form videos was due to convenience (LemonLight,
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2021). This type of video is attractive and sharable, and many companies can easily execute
it. The important thing is to post authentic content that people want to watch — content that
can be simple, fun, up-to-date, and engaging. Plus, since video is dynamic, it grabs
attention better than static images or walls of text.

Looping short-form video format like Reels is on the rise. According to many social
media marketing experts, short videos are one of the best tools to take your business to the
next level.

4 Conclusion

With the growth of the world's digital population, social media have become more and
more widely used. Social networks are part of everyday life, and they continue to transform
our global interaction, providing users with access to all kinds of information. Social media
has changed the way marketers interact with consumers. It is very important for them to
know where on this digital environment their audience is, what they are reading and doing
there, and build a relationship with them.

This work has shown that the current young generation uses at least one social network
daily. At the same time, we focused on the devices that are used to access the Internet and
what kind of content published on social networks our respondents prefer. As well, our
study confirmed the trends evident from the available statistical data. Reels (short-form
videos) and Stories (visual content with a short expiration) are growing in popularity. Both
formats, which recently appeared as news on the most widespread social networks
Facebook, Instagram, Twitter, etc., were inspired by the young people's preferred networks
TikTok and Snapchat. This is why we should monitor the behaviour and preferences of
young generations, which affect future trends and direction for the development of digital
marketing content, especially on social media marketing.

We believe that social media channels are a key component of any marketing initiative
and video marketing is one of the most important channels to attract consumers. Their
implementation in a company's digital marketing strategy can represent a great competitive
advantage.
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Abstract

Research background: 3D printing encompasses many forms of
technologies and materials as 3D printing is being used in almost all
industries. Currently, it’s still unclear what impact additive manufacturing
will have on globalization. Several trends are planned for as 3D printing
increasingly permeates current manufacturing. Companies that had
material shortages during the COVID-19 pandemic are gradually starting
to use 3D printing options in their companies.

Purpose of the article: The main purpose of the contribution was to
analyse the possibilities of using 3D printing in the manufacturing industry
worldwide, and we conducted a questionnaire survey focused on the
possibilities of using the technology procedures of 3D printing in the
manufacturing industry in Slovakia.

Methods: In order to carry out the analysis, a questionnaire survey was
carried out, the aim of which was to find out in which companies, areas
and what is the application of 3D printing in Slovakia.

Findings & Value added: One of the main findings of the questionnaire
survey was that 3D printing is primarily used for custom print production,
which accounts for up to 48% of responses from the questionnaire survey.
Companies do not produce a large number of products, but they have the
opportunity to produce different variants, which is very close to 3D
printing.

Keywords: industry 4.0; digitization; 3D printing; industrial engineering;
analysis

JEL Classification: 125; 014; 049; L69

1 Introduction

Technologies, rapid progress, innovation, automation are very important from the point of
view of globalization. From this point of view, the topic of using 3D printing in the
manufacturing industry is very topical. The COVID pandemic has changed everyone's view
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of the future. Companies that had shortages of material during the crisis are gradually
starting to use the possibilities of 3D printing in their companies.

A possible reason for the increase in interest in 3D technology is the missing
components in companies, without which workers cannot continue to work and make final
products. (Mani, et al., 2022), (Tan, et al., 2022), (Grznar, 2022). Missing components that
are not supplied by suppliers as a result of the pandemic that has hit us can temporarily
suspend the production of production lines in companies.

These missing components could be replaced through 3D printing. 3D printing objects
are created using an additive process. In the process, the desired object is created by
gradually applying the material layer by layer to the base plate (Lee, et al., 2017), (Lee and
Chua, 2017). (Choo, et al., 2020). This technological process is the exact opposite of
cutting, where we cut pieces using a cutter material. Unlike traditional manufacturing, 3D
printing allows us to create complex shapes using a minimal amount of material.

Additive manufacturing processes include various technologies, including 3D printing
technology. (Lu, et al., 2018), (Rakyta, 2022). This technology, which includes a number of
methods capable of producing 3D products, uses computer software (CAD) in which we
can design products according to our own imagination. The computer hardware has the task
of directing the material so that it is deposited layer by layer in the desired geometric
shapes.

We define 3D printing as an additive manufacturing process in which products are
produced based on a digital design. 3D printing produces a final product identical to the
digital model (Flynt, 2020) (Bubenik, 2022). Using this technology, it is possible to
produce more complex objects in less time and at lower costs. Today's 3D printing
innovations allow us to process small and specific components in detail. This technology
provides us with precision, speed high-quality manufactured products. Modern 3D printing
provides multiple possibilities for using the remaining material, thus avoiding unnecessary
losses. (Wilson, 2020), (Day and Speers, 2020), (Sukalova and Stofkova, 2022).

The use of 3D printing in mass production has still not found its perfect application. The
reason is insufficient automation of this process. Industrial enterprises are constantly
moving forward and trying to automate their lines as much as possible. Companies invest
more and more money in the implementation of additive manufacturing. It's only a matter
of time before 3D printing catches the attention of the wider public on a much larger scale.
(Butt, 2020.)

2 Methods

The following chapter is focused on the analysis of the possibility of using 3D printing in

the manufacturing industry, which was realized using:

- worldwide survey focused on 3D technologies,

- questionnaire survey focused on the possibilities of using 3D printing in the
manufacturing industry (subchapter 2.2) and its evaluation

- information obtained from the event - Spring roadshow of 3D printing and 3D scanning.

2.1 Worldwide survey focused on 3D technologies

In 2020, Admasys created an international survey aimed at the use of 3D printing in
companies in the Czech Republic, Slovakia, Hungary and Romania (Formlabs Form 3B+).
Analysing the survey, they found that businesses that decided to use this technology were
definitely satisfied with the results. This survey also showed them a big change in the
spread of 3D printing technology over the past two years in the Czech Republic (Figure 1).
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Thanks to this company and their initiative, 3D printing has spread much more in the Czech
Republic, even to larger one’s industrial enterprises.

In the coming years, a significant increase in interest in additive technologies such as
3D printing is expected on the global market. An annual increase of 33% is estimated,
which was also confirmed by the companies involved in the Admasys survey. Industrial
enterprises see the prospect in this field and highlight the immediate possibility of printing
on demand.

Comparison of the use of 3D
printing in individual countries

- ] ’]"Ij

Europe Czechia Slovakia {ungaria

year 2018 year 2020

Figure 1. Comparison of the use of 3D printing in individual countries.
Source: author (2022)

We know that currently, the 3D printer is more advantageous for small-scale
production. There is no need to make moulds and provide other special equipment. All
necessary components can be printed on a printer. However, this cannot be said about mass
production. The potential of using 3D printing in this production is currently focused more
on smaller series with restrictions or the production of prototypes.

Automating 3D printing is not easy, despite the efforts to introduce large-volume
printing into manufacturing industries, a human factor is still needed in its operation. The
3D printing production process requires manual steps such as turning on the printer,
transferring files to the printer, inserting the appropriate material and finally starting. This
procedure requires a lot of time but also the skills of the workers, and this causes the 3D
printer not to be introduced into large-scale production.

2.2 Questionnaire survey focused on the possibilities of using 3D printing in the
manufacturing industry

The subchapter contains a questionnaire survey, in which the effort was to find out
information about the use of 3D printing in manufacturing companies throughout Slovakia.
The questionnaire contains 14 questions, which are divided into three sections shown in
Figure 2. 60 companies filled out the questionnaire.

Figure 2. Main areas of questionnaire survey.

Source: author (2022)
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In the first section, the questions focus on the characteristics of the company. In
enterprises, we asked about categorization according to the number of employees, i.e.
whether they belong to the group of micro-enterprises, small enterprises, medium-sized
enterprises or large enterprises. The second question refers to the type of production
introduced in the enterprise. There are options for small series, large series, custom and
continuous production.

In order to be able to evaluate in which area of industrial enterprises among the
respondents 3D printing technology is used, we chose as another question the area of
operation of the given enterprise. The most likely industries to choose from are engineering,
automotive and others. After answering these questions, the questionnaire will let us go to
the second section, to questions focused on the use of the 3D printer.

Section number two contains 8 questions. As the first and key question of the entire
questionnaire, we asked if the company had purchased a 3D printer. The choice was
Yes/No. We consider this question to be crucial, because if the respondent answered
negatively, the questionnaire directed him to finish, i.e. send the answers.

The second question of the 3D printer use section asks about the reason for purchasing a
3D printer, we have 5 answers to choose from, and the last one is to write a different reason
than those listed in the options above. The following question does not have a choice of
options, but it is necessary to add a short answer to the question of what type and brand of
3D printer the company purchased.

Another question is focused on the material used in their printer, there are four options
to choose from: plastic, resin, metal, and colour 3D printing technology. Since the 3D
printer has many advantages, in the following question we aimed precisely at a few of
them. We asked manufacturing companies which of the advantages we listed in the options
convinced them to purchase a 3D printer. If none of the options is suitable, the last option is
to write your own thought. The question that is next in the sequence determines the
possibilities of using 3D printing and therefore whether the company uses it for the
production of spare parts, the production of prototypes or in the production of components
in development and research. Of course, there is also the possibility to add your own
possibility of use in their company.

Question number 11 should find out whether the costs of production using a 3D printer
are lower or higher than the costs of producing the same components without the help of
3D printing, i.e. in the traditional production. The final question of this section explores the
possibility of using 3D printing in corporate departments. He is trying to find out in which
department of the company they see the application of 3D printing, such as the TPV
department, production, maintenance or others. The last section, also called the Conclusion,
finds out whether the companies that participated in this survey are satisfied with the
purchase of a 3D printer. He also analyses whether they want to expand 3D printing or
other additive technology in their company in the future. This question should determine
the interest of businesses in 3D printing and additive technologies and their expansion in
the near future. The last question of the questionnaire is optional, so only those who want to
fill it out. A link is written in it where we can contact their company if necessary.

3 Results

Summary of the possibilities of using 3D printing from a questionnaire survey:

- According to the survey, micro-businesses use 3D printing the most in terms of business
size (1 to 9 employees). This category is represented by up to 41%. This confirms to us
that, according to the number of employees, 3D printing is used the most in smaller
companies.
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- The questionnaire survey showed that 3D printing is primarily used for custom
production. Custom production accounts for up to 48% of responses from the
questionnaire survey (Figure 3). It is the so-called custom production. Enterprises do
not produce many products but have hey do the possibility to produce different variants,
which is very close to 3D printing.

What type of production is implemented in your
company?
60
50 48
40 31
30

20
10 8

B -
) |
small batch mass production custom production continuous
production production

Figure 3. The type of production.
Source: author (2022)

- The largest percentage of enterprises (Figure 4) that participated in the survey in the
field of production (activity) belongs to the engineering industry (31.33%).

What is your field of activity?
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Figure 4. Main areas of questionnaire survey.
Source: author (2022)

- Up to 85% of the companies surveyed have purchased a 3D printer.

- The reasons for purchasing a 3D printer were special production, i.e. the sale of the
device printers, due to the variety of shapes, printing spare parts for machines and
equipment, individual printing according to your own design and others.

- The most frequently purchased printer brands in the survey were Prusa, Zotrax, Creality
Ender or Markforged. Other brands were also mentioned here, for example, EOS, HP,
Max Micron, Flyingbear, Trilab, Anycubic, Formlabs and more. There were several
answers even such that it is their own production. One respondent stated that he printed
the components on another printer and then assembled it to his liking ideas.

- According to the material point of view and the choice of filaments, most of these
companies use plastic 3D printing technology (Figure 5). The reasons are its simple
operation and unnecessary processing or other processing of the component.
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What 3D printing technology do you
use?

m plastic
resinous

= metal

| colored

m other

Figure 5. Advantages of 3D printers.

Source: author (2022)

Low production costs have convinced businesses to buy this 3D printing technology and
used it in their production (Figure 6).

Which of the advantages of a 3D printer
convinced you to buy it?

Figure 6. Advantages of 3D printers.

Source: author (2022)

The companies involved in the survey use 3D printing technology in the largest amount
53% for the production of prototypes.

When comparing the costs of traditional production and production using 3D printing, it
was shown that up to 92% of companies have lower production costs thanks to 3D
printing than they had before it is using.

By analysing the questionnaire, we obtained information that companies see the use and
application of 3D printing, especially in development and research.

The question of satisfaction with the choice and use of 3D printing evaluated up to 98%
of success and satisfaction with its functioning and production.

Currently, 3D printing technology is not as widespread in businesses as we would like
to be imagined. However, up to 90% of companies want to continue expanding additive
technology in their productions.
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4 Conclusions

The development of 3D printing brings constant new possibilities of use in companies and
helps in many types of industries. Today, it is technology at a highly professional level,
which is adapted to the needs of users. People's desire for environmental friendliness is
reflected in the choice of aspects such as food, waste, energy and even the choice of
production technologies. One of these technologies is 3D printing, which is currently
considered highly ecological.

The main goal of the contribution was to analyse the possibilities of using 3D printing
in the manufacturing industry. We analysed the global situation of 3D printing in the
manufacturing industries using a survey from Admasys. We created a questionnaire survey
focused on the possibilities of using 3D printing in the manufacturing industry in Slovakia.
The results of the conducted questionnaire survey showed in which companies and areas
3D printing is used and is widely used in practice. Thanks to participation in the event -
Spring roadshow of 3D printing and 3D scanning, we obtained information for those
interested in introducing 3D printing in their company. It discusses the current situation of
3D printing in the manufacturing industry but also focuses on its future direction and
progress.
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Abstract

Research background: Industry 4.0 was first mentioned in 2013. This
phrase encapsulates the effect that emerging technology will have on the
nation's entire economy. These technologies have an impact on a wide
range of fields that must adjust to the trend as it eventually transforms into
Industry 5.0.

Purpose of the article: Industry 4.0 has an impact in several domains. In
order to successfully implement Industry 4.0 over the world, the article's
goal is to concentrate on the most heavily advertised areas.

Methods: A bibliographic analysis will be utilized to determine which
areas are most impacted by the implementation of Industry 4.0. This
analysis will assess through a map which areas should be the main
emphasis to make the implementation as effective as possible.

Findings & Value added: Countries will be able to develop a strategy that
will assist them to transition to Industry 4.0 more quickly by doing
bibliographic analysis and determining which sectors are most influenced
by the application of contemporary technology to the general functioning
of global economies. Based on the findings, it can be stated that Industry
4.0 is not just concerned with business, but also with the general welfare of
the populace because it also has an impact on Smart Cities.

Keywords: Industry 4.0; Bibliometric analysis; Industry 5.0; The nation's
economy; Business

JEL Classification: L52; M20; P23

1 Introduction

After a symposium in Germany in 2013, the phrase "Industry 4.0" started to be utilized.
Lasi et al. (2014) they assert that this year marked a turning point since it started to discuss
the digitalization of certain market categories. The goal of this digitalization was to reduce
management, production, and management mistakes. Additionally, it was intended to help
the company's departments come together (Xu et al., 2018), make individual operations
more clear, make it easier to fix faults in specific parts, and free workers from physically
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taxing manual labour that might cause a variety of health issues. It is a really smart concept
to link artificial intelligence with societal governance. According to Zhong et al. (2017),
Novak et al., (2021), Lawrence & Durana (2021), Wade & Vochozka (2021) artificial
intelligence has the ability to quickly assess many options and select the one that would be
most useful in the given circumstance. Additionally, it frees workers from a variety of
administrative responsibilities that hinder their productivity. According to Yin and Yu
(2022), businesses that are connected and structured in this way are able to produce a lot
more items since they have fewer processes that divert employees' attention from their main
duties.

2 Literature Review

According to Zhong et al. (2017), Industry 4.0, the next generation of business, promises
greater industrial flexibility together with mass customisation, improved quality, and
enhanced efficiency. With a quick time to market and superior quality, it lets businesses to
overcome the challenges of creating an increasing number of customized items. According
to authors Lee et al. (2014), today's Industry 4.0 production has networked machines that
work together as a community. Ghobakhloo (2020) these developments need the use of
forecasting techniques to systematically transform data into knowledge that explains
uncertainty and helps decision-makers make better "informed" choices. According to
authors Lu (2017), Hopkins & Siekelova (2021), Rogers & Kalinova (2021), Kovacova &
Lazaroiu (2021), Hawkins (2021), Hamilton (2021), Zvarikova et al., (2021), Nica & Stehel
(2021), Riley et al., (2021) Internet of Things (loT), Cyber Physical Systems (CPS),
Information and Communication Technology (ICT), Enterprise Architecture (EA), and
Enterprise Integration are all strongly connected to Industry 4.0. (El). A systematic and
thorough assessment of the most recent research on Industry 4.0 is not yet accessible, even
though it is an active field of study. The primary motivation behind doing the study you are
currently reading was this research. Industry 4.0, also known as "intelligent
manufacturing,” "industrial internet,” or "integrated industry," was coined by authors
(Hofmann and Rusch, 2017). It is a hotly debated concept that has the potential to change
entire industries by altering how products are created, produced, delivered, and paid for.
Industry 4.0, often known as "Smart Manufacturing,” is a recent development in the
widespread application of information and communication technology in manufacturing
processes that provides a preview of how the manufacturing industry will develop over the
next several decades (Siqueira & Devis, 2021, Grant, 2021). Industrial Revolution 4.0 (IR
4.0), according to the authors Cheah et al. (2020), presents a chance to boost the
effectiveness of solid waste management through the use of digital and mechanical
applications, effective waste elimination, recovery, and reuse.

3 Materials and Methods

Collecting as much data as possible that will be useful and have a high volume of data will
produce extremely accurate findings is important to achieve the objectives that were stated
in the previous section of the article. This led to the decision to choose articles from the
Web of Science collection that best represented the specific Industry 4.0 topic. The
VosViewer tool was used to examine the more than 14,400 articles that were found once
the keyword was picked. This produced a bibliographic map that was separated into
clusters that further described the topic, in this instance Industry 4.0.
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4 Results and Discussion

Since 2013, a growing number of scientists have begun to address the topic of Industry 4.0,
working to enhance its general framework and so raise the tool's contribution to both
business and personal well-being (Olesn and Tomlin, 2020). In an effort to address the
various issues that may arise when using this tool, as well as to bring the use of this
apparatus closer to eradicating errors and enhancing the overall position of the company in
competitiveness, the following figure captures the countries that contribute the most to the
improvement of Industry 4.0. As a result, some of the problems that prevent businesses
from progressing will be resolved, and fewer checks will require the time of employees
who may alternatively devote themselves to the success of the business. Because of this,
there is now equal competition between firms that primarily focuses on factors like quality,
pricing, marketing, and services. According to Neumann et al. (2022), one of the primary
drivers of Industry 5.0 is the strain and demands that the quick technical advances of
Industry 4.0 are placing on those who work in automation. Particularly, the creation of
automation software for mechatronic systems is getting more and more difficult since high-
quality and maintainable software need both domain expertise and programming abilities
(Popescu et al., 2021).

W d

Figure 6. Map of nations producing content on Industry 4.0
Source: own processing according to Web of Science (2022)

The major contributors to this problem are Germany, Italy and China. For instance,
India, the United States, Spain, England, Brazil, Poland, Slovakia, Czech Republic and
other nations fall into the category of nations that create less articles than the top group.
Another category includes nations like Saudi Arabia, the Netherlands, Finland, Denmark
etc. Countries like Venezuela, Lebanon, Cyprus, Malta, Palestine, and others are included
in the last group.

Table 1. The number of nations making the biggest contributions to the problem

> 1,000 1,000 < > 200 200<>20 20 >
Amount 3 25 44 58

Source: own research

The phrase "industry 4.0" is frequently used, but it is increasingly morphing into
"industry 5.0," which is also being discussed. Industry 5.0 is a relatively new idea, and in

73



Globalization and its socio-economic consequences 2022 — University of Zilina, Faculty of Operation and
Economics of Transport and Communications, Department of Economics

order to implement it in a high-quality and accurate manner, individuals must be able to
comprehend the substance and meaning of Industry 4.0. The writers of articles, research
papers, and monographs examine a variety of Industry 4.0 issues, dangers, possibilities, and
advantages. They will then produce a piece of useful literature that clarifies the many
aspects of Industry 4.0 for readers all across the world.

Table 2. A summary of the procedures in the provided article
The search

term that I\_/Iomtored Source Amo_unt of Looking Program
timeframe lookup articles through
was entered
Industry 40  2012-2022 D o7 > 14,400 Bibliometric 0.\ iewer

Science™ Analysis

Source: own research

As a result, this article also covers the key components of the Industry 4.0 tool, which
has emerged through time as the foundation of the entire system and has its roots in 2013.
This examination of the word "Industry 4.0" was also done using bibliographic analysis,
which was also used by the authors Hlawiczka et al. (2021) in their study. The following
table of procedures was created in order to obtain the specified outcome, which is depicted
in Figure 2, and to satisfy the proper classification of keywords.
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Figure 7. Key words of the phrase "Industry 4.0" as analysed by the literature
Source: own research

According to bibliographical study, the most common keywords used when writing
articles about Industry 4.0 include items like the Internet of Things, Artificial Intelligence,
Innovation, and the Future. Each of these keywords is composed of additional components
(keywords), which when combined provide the Industry 4.0 tool its overall orientation.
These outcomes were attained using a compilation of all articles published in the Web of
Science database. When generating a bibliographic analysis, researchers must employ as
many papers as they can in order to obtain pertinent data. This requirement was satisfied,
and the VosViewer software showed the key phrases that best describe the subject of the
study.
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Figure 8. Overview of the organizations who publish on Industry 4.0
Source: own research

A bibliographic analysis of companies that publish material on Industry 4.0 was
subsequently produced. Organizations from V4 are also represented, as demonstrated by
their participation in 1,468 publications to date.

5 Conclusions

The goal of this scientific contribution is to compile a bibliographic study of the Industry
4.0 idea. It was crucial to concentrate on this research so that scientific as well as technical
and other authors, employees, or executives could understand Industry 4.0 as a help that can
guide their company to better results. Industry 4.0 is a very interesting concept that has its
roots in 2013 and has many advantages that benefit companies, competitiveness, and also
workers in companies. Despite the fact that many individuals are familiar with the term
"Industry 4.0", many have trouble understanding the specific problem at hand. Whether it is
a broad grasp of Industry 4.0 or its subordinate keywords that complete the entire, the
article refers to keywords and their lower levels of keywords that build the investigated idea
and help the interested individual find the proper route in the provided issue. The
categorization of individual terms into clusters may be seen in the following bibliographic
analysis. This article can be used as a "springboard" for other writers as well as for a more
in-depth analysis of certain aspects of Industry 4.0.
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Abstract

Research background: Faced with the complexity and generosity of
nature, man must orient himself towards respect in connection to the
natural world. The primacy of the natural environment must be
reconsidered by man. Our survival relies on our transformation, not the
surroundings. In the era of globalization, many of the leaders of highly
industrialized nations face sovereign disdain.

Purpose of the article: In light of these stipulations, the purpose of this
paper is to examine the impact of the globalization process on the natural
environment from the standpoint of value theory, recognizing that the
value-utility theory attempted to replace working time with a more
adequate physical support, but failed to explain differences in product
value.

Methods: In all instances, the study that led to these axioms cantered on
how the market disclosed the value in the form of exchange value.
Findings & Value added: The environment may be reflected in a
company's financial sheet as land, in its important contribution via the low
entropy represented by the inherent potential of minerals and raw
materials, as well as in the uncountable goods: water, air, light, and solar
heat. Typically, they are considered among the positive consequences of
production and consumption.

Keywords: globalization; sustainable development; growth; environment

JEL Classification: Al1l; Al4; B16

1 Introduction

The environment is present in the company's financial sheet, represented by land, in its
important contribution via the low entropy represented by the natural potential of minerals
and raw materials, as well as in the uncountable goods: water, air, light, and solar heat
(Dima et al., 2020). These are among the positive outcomes of the production and
consuming processes (Bran et al., 2019).
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Given the immense potential that exists in nature, the contribution of the environment to
the economic process of the enterprise is highlighted as follows: the natural potential in the
form of substance, energy, and information is brought into the enterprise through
extraction, transport, and research energy in order to be used appropriately (Negescu
Oancea, et al., 2019).

2 Current environmental condition — methodological analysis

The present status of the soil relates to the quality of the soil, water, and air in the region, as
well as whether or not the business has technologies that use these environmental
components. In this instance, the corporation must handle meteorological and research
services of water and air quality, as well as geologists, soil scientists, and seismologists
(Rédulescu et al., 2018).

In order to prevent legal and financial repercussions, it is necessary to analyse the
ecological constraints placed on the activity area and beyond. This information determines
establishment - development choices, as well as production decisions (Alpopi et al., 2018).
In addition, they will describe the scale and organization of the consuming process.

At the company level, the consumption process aimed at recovering the environment is
only partly addressed. The majority of it is for the firm, with financial contributions from
the people and other businesses (Jianu et al., 2019).

The firm coordinates the following environmental activities: filtration, water treatment,
garbage disposal, and regulated waste disposal facilities to decrease environmental
contamination. These are investment-type endeavors. Scientific research efforts involving
the redesign of technology and goods to minimize consumption of natural resources and
harmful waste. (Bodislav et al., 2019).

Activities to repair the environment of the enterprise and its immediate surroundings, as
well as remediation of ecological catastrophes caused by the company. These are
transactions involving investments and financial payments. Another activity is the typical
contribution to centralized ecological efforts via the payment of taxes, fines, and taxes
(Angheluta et al., 2019).

2.1 The occurrence of value

The totality of the traits that give an item, a person, or a phenomena its price is its value.
Value may also be interpreted as significance, price, and worth (Shevcenko, et al., 2016).

The value as a concept is defined in DEX as: "Acquisition of certain things, facts, ideas,
and phenomena to correspond to the social needs and ideals generated by them; the sum of
qualities that give value to an object, a being, or a phenomenon that is significant, valuable,
worthy of appreciation, and esteem."

Aristotle defined value in terms of physical, mental, and moral or spiritual requirements,
recognizing in economic value, exchange value, and use value: "The use of every object is
of two types, and in both situations the work functions as such, but in different ways: one
use is its own - as a utility, and the other... as a means of exchange (politics)."

Since ancient times, there have evolved two major orientations for defining value: value
= usefulness and value = labour. In the first instance, the production procedure and
producer's function predominated. In the second instance, the consumer process and
consumer role gained prominence.

In all instances, the study that led to these axioms cantered on how the market disclosed
the value in the form of exchange value (Ozalp, et al., 2018).

This acceptance allows for four forms of value. The direct value, which expresses the
benefit obtained by the user, the indirect value, which expresses the benefit of an indirect
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consumer, the optional value, which expresses the benefit felt by a consumer when he
knows that a particular ecosystem will be preserved, and the value of existence, which
expresses the benefit felt by the existence, but not the recovery, of certain ecosystems,
resources, and landscapes. The entire economic value would equal the sum of these four
values.

2.1.1 The process of acquiring value

The value is the consequence of the changes that occur within human-driven economic
activities such as production, distribution, trade, and consumption. Human activity that
enters the realm of the economy is related with the actions of individuals who are a part of
systems such as the family, company, national economy, global economy, and cosmic
economy (Waldron, et al., 2016). All of these systems include the human life system. They
are in the dynamic states of production, distribution-exchange, and consumption, influenced
by both internal and external influences.

The systems of the economy, society, and natural environment are accountable for the
acquisition and management of value. Economic processes are externalized and manifest as
economic, social, biological, chemical, and physical phenomena.

The complicated nature of the economic phenomena is a result of the inclusion of all
these occurrences. In the form of the economic phenomenon of value, the system for
acquiring and managing value contains the same sorts of occurrences.

In the history of economics, two approaches to defining value have been emphasized:
the theory of value based on effort (TVM) and the theory of value based on utility (TVU).

According to the labor-value theory, value is produced throughout the production
process, and its physical foundation is the length of time spent working (social time
required). Several explanations for the creation of value have been offered in relation to this
notion. Karl Marx believed that anything is valuable if it materializes human work.

Adam Smith believes that labour is the sole source of value and that human activity
generates the quantity of products consumed annually, while Turgot views work as a
manifestation of the degree of regard that man has for the many objects of his wishes.

The idea was established during a time when the technology was underdeveloped and
the issue was to fulfil the requirements of a rising population (Schotter et al., 2017).

The value-utility hypothesis has attempted to substitute appropriate physical support for
working time. This idea fails to explain the disparities in price between various items. The
water-diamond conundrum is the most well-known paradox (Kohlhase, et al., 2020). The
notion of rarity was used to describe this scenario.

3 Operations of the mechanism for generating value

In the mechanism for acquiring value, the economic processes of production and
consumption, as well as the natural processes from the surrounding environment and the
processes unique to social life, are significant. There are two sorts of processes inside the
system for acquiring value: main and complicated.

The first fundamental process is transformation. Referring to the scenario of the Great
Explosion, the original explosion was a process of change that resulted in the organization
of matter and the emergence of low entropy.

Conservation is the second fundamental process. The particles and radiations created by
the initial process have joined the conservation process of these main products as stable
matter structures: substance, free energy, and information.
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Observations of natural events allow us to propose the existence of a third main process,
transfer. Through the transfer, the results of the previous two processes are shifted in space
and time, becoming outputs for one system and inputs for another.

The first complicated process occurred when the equilibrium system of the universe
acquired a dynamic state. The massive explosion converted the pure energy into particles
and radiation, which were maintained as matter, free energy, and information. These have
been transmitted over space and time, becoming training system raw materials.

Similar to the first complex process, the second complex process employs the three
fundamental processes to create complex structures. Thus, this low entropy is perpetuated
in material structure, motion, forces, and high entropy. These outcomes are the services that
will be conveyed over time and space.

The third complicated process concludes the Universe's cycle. Systems that are far from
equilibrium and those that are near to equilibrium are brought to equilibrium. The structural
systems of nature are translated to a transformation process involving a complicated
process (the Great Implosion). The transformation results in the conservation of pure
energy, which is transported over space and time.

In conclusion, the fundamental processes and complicated processes unique to the
general system of Nature are also present in the systems engaged in the mechanism for
gaining and managing value in the following forms: the production process, the consuming
process, and the liquidation process.

The dynamic states into which all natural systems (environment, society, economy)
enter are identical: consumption, production, and dissolution. These complicated processes
include, in varying proportions, the fundamental processes of transformation, conservation,
and transfer.

4 Discussion and conclusion

In the era of globalization, many leaders of highly developed nations approach
abnormalities in nature with sovereign disdain because they fail to see nature's actual depth.
With such a perspective, it is not unexpected that the West has achieved unprecedented
dominance over the natural environment and irresponsible manipulation. And the
worldwide appreciation for these accomplishments is another threat to the life of the sphere
that develops from the spread of this aggressive and self-centred approach to abandoning
humanity's relationships with the natural environment. (Serban, 2013). In his study on
economic worth, the late university professor Paul Bran said that the environment's
function and size must be revaluated after its gradual demise. The notion of man as an
escape from nature explains his persistent desire to be liberated from the constraints of
natural circumstances. Paul Bran (2002) noted that, as a result of man's drive for
independence from nature, he has succeeded in constructing a highly complex living
environment, as seen by his dynamic heterogeneity (Habersang et al, 2018).

Not only the natural environment, but also the altered one, gets anthropomorphized.
Continuous anthropization of the environment. Man is the creator of more complex artifacts
that often degrade nature by contaminating it with byproducts of production and
consumption. The human environment is very complicated. We do not know whether | was
a part of a worldwide plot; yet, the guy examines the economic and ecological dimensions
of governance.

The economy now has no cure. A first answer may be a new paradigm of ecological
wisdom's significance. Believe the reality of human activity on a global and planetary scale,
but don't employ the "oikos" property (the home of life) and don't consider it to be so
magnificent that one day, nature's destructive forces will give it wings. created. Man does
not need to prove that he can survive without other trophic networks. Everything has a
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beginning, therefore we must refrain from self-destruction and allow nature to flourish so
that we, too, may survive.

In the era of globalization as it relates to the development of phenomena, too few people
comprehended that the 20th century shattered value scenarios. By value mechanism, we
imply the intimate relationship between human civilization and the nature of the Earth's
sphere.

Every human activity has an immediate effect on the natural environment. Our
existence is contingent on our capacity to alter ourselves, rather than the environment. In
the present day, governments must act not on the basis of false scenarios, but on the basis of
an understanding that ignorance of the rules controlling the existence and operation of the
industrial realm makes it difficult to devise innovative solutions to issues. Let us evaluate
the ecology and spirituality of the world while it is still possible.
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Abstract

Research background: The global nature of communication platforms is
due to the fact that they are seen as a way to overcome state-controlled
media and content. The current era is characterized by a high degree of
polarization of society and an enormous increase in intolerance. Radical
views are supported by the targeted presentation of minority views, social
networks are perceived as a balancing force for less important individuals.
Purpose of the article: The purpose of the contribution was to find and
compare research conclusions related to social networks and their global
social significance, especially in the context of manipulating the opinions
of individuals and groups. We also confront these conclusions with the
frequency of occurrences of key words in media and scientific
publications.

Methods: Heuristics and a comparison of the conclusions of available
sources and subsequent synthesis were used for the contribution. At the
same time, extreme and false information in the digital platforms’
environment was mapped and confronted with a confrontation with the
dynamics of information dissemination.

Findings and added value: The research conclusions and comparison
with other sources confirm the strong radicalization of society and the
increasing intolerance in society. Social networks have contributed in no
small measure to this radicalization, mainly thanks to anonymity, but also,
especially recently, in the form of targeted provocations and forgeries. The
added value of the research is the heuristics performed on the ProQust
portal and in the Scholarly Journals databases.

Keywords: globalization; hoax; hate; social networks; Facebook

JEL Classification: F68; L86; M38

1 Introduction

Currently, it may appear that globalization processes are dampened, especially as a result of
the pandemic process and the intensification of the global bipolarity process, which is a
consequence of the Russia-Ukraine conflict and the struggle for energy resources. This
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trend is visible above all in economic processes. Economic globalization is a historical
process, the result of human innovation and technological progress. An integral, often
overlooked aspect of globalization is the exchange of information, along with trade,
movement of people, and movement of capital. Therefore, the multiplier effect of
technological progress and the spread of knowledge across international borders is also an
essential factor in current globalization processes. Subsequently, we can understand
globalization as a form of sharing ideas and opinions. It is therefore evident that, in addition
to the integration of economic processes, there may also be a globalization of authorities
interest, transnational interests conditioned by the globalization of information processes. It
can be stated that these processes are currently growing into a disinformation form, which
is a typical element of the globalization concept of information dissemination. These
processes are technologically supported, in particular, by the sharp increase in the spread of
information through transnational social network platforms and the implementation of
artificial intelligence in these processes. To understand the possible contradiction in the
concept of the meaningful content of information that is disseminated through these
networks, it is necessary to realize that anonymity, depersonalization of the confrontation
and, in particular, the subjective interpretation of value criteria and the inability to define
the values (moral, social, emotional, etc.) of humanity play a significant role here, different
cultures and individuals. It is obvious that the discussion about the truth of the information
is irrelevant, precisely because of subjective perception, similarly to the irrelevant
discussion about truth and justice. However, it is possible to identify and discuss
phenomena that are evoked by the current degree of globalization of information and the
degree of anonymity, especially phenomena that lead to questioning the discussed content
of the information or questioning the credibility of the source. At present, these phenomena
can be traced to an increase in intolerance, aggressiveness, questioning of value standards,
or reversal of the informational value of statements or provocations. For these reasons, the
value of information and disinformation on social networks cannot be identified and
quantified, as they are determined by subjective perception, worldview, belonging to social
class and social status, social and political environment, and the ability to form one's own
opinion (moral and socioeconomic factors). Therefore, only the use of information
marketing means can be discussed, not the value measure. Even if social networks are not
subject to standard forms of marketing and management, it can be stated that certain
characteristic features of these fields are manifested in communication on these networks.
In particular, networks are characterized by operator censorship, group policies and
censorship, and targeted messages with advertising content. However, this advertising
content is not only the supply and demand of goods and services, it is to an increasing
extent mainly the paid promotion of purpose-oriented information, comments on social and
societal phenomena, and economic problems (social marketing). In order to understand the
handling of information content, it is also necessary to realize that we are dealing with
Information Management (a sub-field of management), which has the task of standardizing
procedures and processes in the handling of information, including the management and
distribution of information to one or more users. We can talk about knowledge management
from the point of view of managing human activity in general, based on the use of
knowledge that effectively connects the bearer of knowledge with those who need the
knowledge, by transforming personal (mostly hidden or tacit) knowledge into
organizational (mostly explicit) or formal knowledge, in the form of partially anonymous
communication, engaging in discussion in a defined knowledge environment and sharing
opinions, thoughts, and ideas.

In essence, social networks are carriers of two basic levels of information work. The
first level is the previously mentioned level of information and knowledge management, in
which the globalization character is manifested and the targeted influence of recipients with
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the distributed content of such information, which aims to influence the thinking of a
specific community according to the requirements of the distribution source. The second
level is the targeted sabotage and diversion of disseminated information, the bearers of
which are mainly supporters of different ideological views, often purposefully manipulated
and influenced by the first level (management). The aim of the research was to identify the
frequency of phenomena that can be intentionally and purposefully used for the
manipulation of information, to identify the current level of information manipulation in the
environment of social networks, and to identify the social and societal distortions that can
result from the manipulation of information on social networks, especially aggressiveness,
intolerance, hatred, and chauvinism.

2 Literature revue

Prior to actual analysis, heuristics were performed based on available studies. O'Brien, &
Alsmadi (2021), emphasize that: "...Just talking about this ever-shifting landscape is
confusing, with terms like "misinformation," "disinformation™ and "hoax" getting mixed up
with buzzwords like "fake news"...", for this reason we distinguish between these terms
according to the systematization of these authors. The fact that this is a truly global issue is
proven by many studies, for example Barcelos et al. (2021) identified, based on information
about Covid 19 available on social networks, that 20.1% of fake news related to politics,
19.5% related to epidemiology and relevant statistics on the spread of the pandemic.
Matamoros-Fernandez & Farkas (2021) also state that social media dominates the socio-
political environment in almost all corners of the world. The authors point out that new and
old racist practices are increasingly taking place on these platforms. A typical example is
abuse in the form of reliance on social media as a primary source of news in conjunction
with support for racial politics (Lajevardi et al., 2022). Ndahinda & Mugabe (2022)
mention specific cases where defamation (denigration) on social networks extend from
global to local areas at the level of genocidal processes: "These self-reinforcing networks
spread inflammatory nativist discourses, anti-Tutsi sentiments, dehumanizing language and
calls for genocide". If social marketing and management were mentioned in the
introduction as a form of globalization of the content of social networks, it is confirmed that
hate speech appears as part of political activism on social networks (Melo Filho et al.,
2022).

However, the targeted influence on the younger (adolescent) population is also starting
to become a fundamental problem. Increasingly, there is a specific feature of social
networks referred to as "cyberbullying” (Thun et al., 2022). This can be a serious problem
in the future, because aggressive adolescents can be recruited into the core of social groups
with antisocial behaviour. If we are dealing with methods suitable for analysing social
networks, we can state that "hate speech on online social media platforms is now at a level
that has been considered a serious concern by governments, media outlets, and scientists,
especially because it is easily spread , promoting harm to individuals and society, and made
it virtually impossible to tackle using just human analysis" (Nascimento et al., 2022). As
very suitable for analysing data and facts that are widely disseminated through social media
shows, analytical descriptive research appears to be (Lekik et al., 2020). In their study,
Wani & Jabin (2022) tried to show the possibilities of comparative tools for these
identifications. The previously mentioned global forms of content manipulation highly
count on, and even encourage, this form of amoral behaviour, which can be traced to
relatively little (if any) accountability of social network providers or network group
administrators for fake profiles. The authors use standard cluster analysis based on user
profile information to detect links between profiles and to identify fake profiles to detect
suspicious links within user communities. A qualitatively higher level of analysis consists
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of morphological analyses, statistically significant differences between classes found in
fake and real news articles were used by Kapusta et al. (2020). Due to the dynamic
development of social networks, it is difficult to apply longitudinal analysis methods; there
are studies using this approach (Shin, 2022), even if the study compares values at only two
time points, the research conclusions prove that communication in social networks is
primarily tied with the circle of friends and social background, and for a better
understanding of the influence of the environment, it is necessary to expand the research by
examining social relationships outside the framework of friends. In addition to identifying
profiles, it is also necessary to identify comments, currently there is a significant increase
not only in false information, but especially in hateful comments, referred to as cyber-
aggressive comments. Detection of these social media comments using machine learning
and text mining was performed by Rasel et al. (2018). The proliferation of aggressive
tweets, statuses, and comments on the social networks is gradually increasing. People use
social media as a virtual platform to troll, blame, blaspheme, and slander each other. These
activities spread hatred between race, religion, etc. Therefore, these comments should be
identified and blocked on social media. An analysis through descriptive metrics of scholarly
production on hate speech and social media and an exploration of the interdisciplinarity of
these approaches was conducted by Ramirez-Garcia et al. (2022) in a bibliometric study
based on works indexed in the Scopus database related to the binomial "hate speech” and
"social media" for the period 2001 to 2020. A similar descriptive metric based on the
occurrence of characteristic bigrams (two words) was carried out by Rashid MMO, (2022)
who processed 3,200,747 Facebook comments and identified the frequency of expressions
labelled as "toxic slander”. A rather fundamental starting point can be found in a study
published by Olaniran (2020), the author examines how social media has become a
platform for fake news and propaganda that influences a certain audience towards a certain
way of thinking. In particular, it is an alarming fact that social networks such as Twitter,
Facebook, and Google have the potential to change civic engagement and thereby
essentially distort democracy by influencing individuals towards a certain way of thinking.
In this author's study, there are more than 50 references to sources that can also serve as
starting points for similar research and that confirm that social media is currently a
globalizing tool, expanding the opinion reach of a few like-minded individuals in a way that
shapes policies for societies and nations as a whole. An important feature of social
networks is the manipulation of empathies, especially the manipulation of feelings in the
form of purposefully emotionally distorted information, by subverting feelings, changing
the ability to recognize and understand emotions experienced by individuals and groups in
the form of hiding or amplifying emotional stimuli. In the context of global influences, he
published the results of four studies by Santos et al. (2022), where, based on research on
empathy in intra-party communication and communication between parties (which can be
compared to communication within/outside the group in a social network environment), he
identifies, among other things, specific tendencies in manipulation (for example, the effort
to dialogue is labelled as weakness and concession, or the bearer of the effort to dialogue is
labelled as an agent of a group with a different opinion, or as a collaborator). Therefore,
many authors openly point to the need to identify disinformation links and targeted
fictitious tools (fake profiles, false information, targeted forwarding and mass forwarding of
information, etc.).

3 Methods and data

The actual method consisted of identifying the occurrence of publication outputs based on a
combination of keywords in the Proquest database. Keywords were compared according to
their occurrence in the entire database and then according to their occurrence in
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professional scientific journals. The data was mined in an interval of three consecutive
years, then the total value was determined. The keyword database was a combination of
social platform affiliation (Facebook, social networks, social media). Furthermore, the
occurrences of terms related to misinformation and intolerance in the social media
environment ("hoax", "hate, "populism", "anonymity") were investigated. The identification
of the monitored terms was subsequently carried out in the context of the link to the
keywords "globalization" and "analysis". Following globalization trends, the occurrences of
the terms "marketing" and "management” were also investigated in connection with the
frequency of the term "globalization" and the occurrence of the relevant type of
misinformation. To finalize the obtained data, MS Excel tools were used, in particular,
statistical function, contingency tables and contingency charts were used. Based on
publication data in scientific journals, a percentage of scientific interest was identified. The
data were normalized to the interval <0.1>, whereby the maximum detected value for each
combination was transformed to the value "1", the value "0" was given as a real zero value.
For individual combinations of keywords, the increase and dynamics of the frequency of
individual occurrences of keywords were identified using the SLOPE function (1). This
function returns the direction of the regression line through the specified points in the
y_array and x_array regions. The slope is the vertical distance divided by the horizontal
distance between two points on the line and expresses the rate of change along the
regression line.

SLOPE(known_y's, known_x's) 1)

where "known_x's" is the sequence of years between which the increase/decrease of
values is observed, "known_y's" are the observed values of frequency of occurrence for
individual combinations of keywords. The SLOPE function calculates the slope of the
regression curve based on formula (2). A linear function (straight line) was used as a
regression curve. The values of the last three years were used as data points to determine
the current trend; the data intervals for determining the frequency are from September 25 of
the previous year to September 24 of the current year; the data is based on the update given
by the maximum possible times deadline available for data collection.

I(x=0)(-¥)
b="Sear @

On the basis of the slope, the dynamics of the increase in the value of the frequency of
occurrence of the relevant combination in the last three years is determined. Using the
direction and the intersection with the Y-axis (INTERCEPT function (3)), the relative
distance of the maximum value on the x-axis can then be calculated by the direction shape
of the line (4), which identifies the general dynamics over the entire period in which the
given combination of key terms can be observed, it indicates, how long the relevant
combination of key terms would take to reach the value of the grand total at the current
growth rate.

a = INTERCEPT (known_y's, known_x's) = y — W X = y—SLOPEQx (3)

__ y—-INTERCEPT()

X= SLOPE() )

4 Results and Discussions

Based on the analyses, it was found that in the Proquest database, the term "social media"
(635662 occurrences) is most often represented in the context of the analysed keywords,
followed by the term "social networks" (500852) and "globalization" (98433). In the
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scientific literature, these terms were mentioned in 90.17% of the total occurrences, 84.07%
and 83.06% respectively, the combination "analysis globalization" (83.97%) had a larger
percentage share than the term "globalization". If we compare the occurrence in the last
year, then the term "Facebook" is in third place in terms of frequency (“social media" -
96756x, "social networks" - 71957x, "Facebook" - 9520x", "globalization" - 8734x). The
percentage order remained the same as for the overall values. In the discussion, it is
necessary to return to the original nature of social networks, they are a democratic
environment for alternative information sharing, which was originally intended to serve as a
counterpoint to state-regulated media. Unfortunately, the anonymity and distortion of the
meaning of “freedom of expression” creates fertile ground for ideological and political
activism that can sometimes fuel violent hateful debates that turn these environments into
dangerous and toxic places (Melo Filho et al., 2022). The fact that peer-to-peer structures of
social media platforms shape public discourse and increase the likelihood that citizens will
be exposed to unregulated, false and harmful content is quite often pointed out in the
discussion (Lajevardi et al., 2022). Building on this discussion about freedom of
expression, we examined the occurrence of information sources related to the terms "hoax",
"globalization" and "anonymity". The term "anonymity" appeared on the "Facebook™
platform in 1,173 cases, "hoax" in 843. In "social networks" the frequency was 3,925 and
3,258, "social media" 4,230 and 4,023. It is evident that restrictions on Facebook lead to a
smaller proportion of the term "hoax". Furthermore, the term "anonymity" was linked to the
term "hate" in 933 cases, the term "hoax™ was then linked to "populism and hate™ in 30
cases.

Despite the fact that social networks such as YouTube, Facebook, and Twitter have
internal regulatory policies regarding hate speech and have signed a Code of Conduct for
the Regulation of Unlawful Hate Speech with the European Commission (Alkiviadou,
2019), studies on social networks agree on alarming share hate and misinformation content
in these media. The proliferation of hateful content on social media facilitates interactions
between various actors, including leaders of armed groups, public officials, and diaspora
communities, emerging cross-border identity networks where hateful narratives and
conspiracy theories are created, enhanced, and disseminated (Ndahinda & Mugabe, 2022).
If we compare disinformation and hateful content and the scope of coverage according to
combinations of expressions, then in connection with/without the concept of "globalization”
the frequency for "anonymity" is 14538/0, for "hate" 10190/114555, for the combination of
"hate and anonymity™ 3000 /0, "hate and hoax and populism™ 106/0, "hate and populism"
1278/0, for "hoax™ 0/14074, "populism™ 4855/26055 and for "no information™ there are
565137/1202069 occurrences. Research confirms the relevance and extent of the social
problem and confirms the need to implement proactive measures (Ramirez-Garcia et al.,
2022). The identification of user behaviour in relation to the distribution of information
confirms the conclusions mentioned by Olaniran (2022), especially the fact that social
networks have evolved into a platform for fake news and propaganda, which reinforce
negative and anti-social sentiments. Alarming is the recommendation that appears in
several studies that it is necessary to find a way to maintain reasonable dialogues that
support democratic principles. As an example of the influence and importance of
disinformation, some authors cite the fact that the alternative right group was able to
manipulate the election of President Trump, Brexit, or was able to shift public rhetoric
(Olaniran, 2022). Currently, these tendencies can be observed in the Russia-Ukraine
conflict, or in the opinion pressure on the democratic perception of the Hungarian Prime
Minister Orban. The influence of social networks in the area of the Green Deal and the
energy crisis is also indisputable. An analysis of information distribution proved Olaniran's
(2022) claim about the degree of manipulability. Analysis of the following group of

keywords "populism analysis hoax hate globalization”, "populism Facebook analysis hoax
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hate globalization", "populism social networks analysis hoax hate globalization” and
"populism social media analysis hoax hate globalization" identified 30, 19, 27 and 30
respectively occurrences in the database. If we narrow the selection to scientific
publications, then the frequencies are 6,5,4,6. In scientific publications, there was no
publication in any group of keywords in the last year, during the previous year 12,9,12,12
publications were published in the entire database, in the scientific literature 1 publication
was recorded for all these combinations (Pérez-Curiel & Garcia-Gordillo, 2021), which
demonstrates misinformation and hateful reactions in a global environment. This is how our
research demonstrates the suitability of targeted keyword mining in publication databases.
A significant feature of the current trend of disinformation and the targeted dissemination
of a specific type of information (Hoaxes) to targeted groups is the combination with
automation, such as robots, where social media becomes a tool for digital forms of
propaganda. These forms can be compared to the very known fact of Goebbels propaganda,
where disinformation targeted at individuals led to a change of thinking across society,
provocateurs played the same role in this propaganda, comparable to today's trolling. A
typical sign of social media manipulation is also the targeted distribution of fake news and
propaganda (for example, fake stories spread from fake, fictitious or stolen user accounts),
which is able to generate more engagement than content from real news sources. The
subsequent sharing of false stories has a synergistic effect, where there is not only an
avalanche spread, but also the effect that users are not interested in any news that disagreed
with or deviated from their accepted assumptions and conclusions (PBS Newshour, 2016).
Subsequently, people continue to actively seek out and present unknowingly false
information if it supports their opinion spectrum. In this sense, the global marketing of
information hoaxes is characterized in particular by the effort to convince with its
importance, or by the effort to present shocking information, new dangers. They are also
characterized by an effort to convince that the information (warnings about certain forms of
danger, typically for example about the harmfulness of the Covid vaccination, about
refugees, about the Bolsheviks, about the USA, etc.) is distributed by trustworthy sources,
or that the warning comes from trustworthy sources ("WHO warns...", "the government
warns..." etc.). Very often in global information marketing it is possible to identify
information that is disseminated as an alternative to official information. In this case, it is
usually suggested to the recipient that this unofficial version is censored in some form by
default, and the recipient is offered "original”, uncensored information. This information is
characterized by an avalanche-like spread in specific groups. Very often, the information is
emotionally tinged (“attacks feelings™). The nature of a hoax is supported by the content of
lies and half-truths that an uninitiated person cannot assess with certainty, contains
inaccurate, distorting information, purposefully edited half-truths or a mixture of half-truths
and lies. Some authors (Shin, 2022) even use the term "social contagion”. Also Rasel et al.
(2018) states already in 2018 that the spread of aggressive tweets, statuses and comments
on the social network is gradually increasing. People use social media as a virtual platform
to troll, blame, blaspheme and slander each other. These activities spread hatred between
race, religion, etc. Therefore, these comments should be identified and blocked on social
media. In this context, we can therefore talk about marketing and management in digital
platforms. If we gradually compare the frequencies in relation to the term marketing, we
observed occurrences in the combinations "globalization”, "globalization Facebook",
"globalization social networks" and "globalization social media”. The number of
occurrences was relatively high for management: 62647 (52035), 4570 (2703), 3386
(26430) and 35824 (28295), the value in parentheses indicates the number of identified
references in scientific publications. For marketing, the number of occurrences was 23957
(18746), 2813 (1548), 15000 (10814), 16309 (12017).
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Comparing with the previously mentioned data, it can be seen that the combination
"marketing-globalization” has a similar number of occurrences as "Facebook"
(62647/65555). The identification of relationships and connections is quite complex in
social networks, in order to detect suspicious links within user communities, there is a set of
classification systems based on the identification of fake profiles, the degree of agreement
with the content of shared information, or on the coefficient of mutual clustering and profile
information of users (Wani & Jabin, 2022). Profile information helps find similarities
between users. A considerable number of studies point to the necessity of identifying hate
speech and intensive intervention against such speech. The method of automatic detection
of hate speech in posts on social networks is often challenged by the complexity of
capturing the context of user expression with potential hateful intent. Senarath & Purohit
(2020) note that semantic features can help enrich the contextual representation of word
meanings in a social media post for machine learning algorithms. And make a significant
contribution to the suppression of hateful and disinformation processes on social networks.
We can recommend these trends for the most frequent occurrences of our research: "social
media" (635662 occurrences), "social networks" (500852), "Facebook" (65555),
"globalization" (98433), "analysis globalization" (81766), "management globalization"
(62647), "globalization social media" (49281), "analysis globalization social media"
(45,018), "globalization social networks" (43400) and "analysis globalization social
networks" (40419). There are also studies that question the importance of misinformation in
social media. For example, Allen et al. (2021) states that fake news makes up only 0.15%
of Americans' daily media diet. The authors directly state: "Fake news, broadly defined as
false or misleading information masquerading as legitimate news, is frequently asserted to
be pervasive online with serious consequences for democracy. Using a unique multimode
dataset that comprises a nationally representative sample of mobile, desktop, and television
consumption, we refute this conventional wisdom”.

However, our research and the frequency of published studies on this issue indicate
otherwise. There are also studies that rely on the personal responsibility of network users
and assume that a combination of implemented security rules in the network and an active
civic approach of users (reporting of misinformation and hoaxes, a sense of personal
responsibility) will enable the elimination of hate and misinformation in the networks in the
future (Gagrcin, 2022). , however, this method is problematic because, as was said in the
introduction, the standard truth is not unambiguously declared and can be interpreted
differently by different groups. Some authors call for the creation of a formula for
moderating content on which platforms and public institutions collaborate, from the field of
corporate social responsibility or public diplomacy (Doncel-Martin et al., 2022). the authors
analyse, in the case of the European Union, its "Code of conduct to counteract illegal online
hate speech”, which included the involvement of different social media companies. It is
debatable whether the introduction of self-censorship, censorship, or even legislation to
determine what is safe content is a democratic practice, as it is nothing more than the
introduction of global rules to dictate what is right and what is not. Our analysis did not
confirm a trend in the context of the dynamics of publishing the terms "management" and
"marketing”, which would indicate content moderation from a position of social
responsibility. By comparing the slope of the lines for individual occurrences in the given
time interval, combinations of terms containing "marketing” and "management” have
slopes below the average value (average of 0.152 for the entire database and 0.171 for
scientific publications). The combination of "management globalization social media"
(0.143 and 0.148), "marketing globalization social media" (0.137 and 0.146) had the
highest value. In general, as was said in the introduction, it is very difficult to distinguish
between information and disinformation, it is not an exception that information about
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disinformation is labelled as disinformation, as happened, for example, in a discussion on
the Twitter network with the source O'Brien & Alsmadi (2021).

Conclusion

Some authors (Wani & Jabin, 2022) propose a classification system mapping four basic and
easily accessible functions, work(w); education(s); home city (ht) and current city (cc).
However, it turns out that mapping is not enough with classic methods of analysis, with
cluster analysis, rather it is necessary to apply methods of machine reading, artificial
intelligence and knowledge analysis. Our research showed that the scientific publications
recorded the greatest dynamics in combinations of keywords, especially "populism social
networks analysis hoax hate globalization" (slope of the line 0.250), "populism Facebook
analysis" (0.229), "hoax Facebook" (0.223), "populism Facebook™ (0.221), "hoax Facebook
analysis" (0.220), "populism Facebook analysis globalization™" (0.217), "populism social
media analysis hate globalization" (0.212), "populism Facebook analysis hate
globalization" (0.208) and "populism social networks analysis hate globalization™ (0.206).
Similarly, if we were to observe how many years we would need under the current
dynamics to achieve the same number of published outputs as the current humber of all
published scientific outputs for the relevant group of keywords, then within five years it
would be groups of "hoax" and " populism™ in combination with "Facebook™ and “social
networks", respectively with the keyword "analysis". This fact is alarming, because it points
to a significant dynamism and acceleration of the very means of expression that are used for
misinformation, attacks, insults and intolerance. It is obvious that an ethical process will
have to take place in the environment of digital platforms, but the question is whether the
environment of these platforms does not only reflect the image of the current times. The
negative bias of the media was also confirmed, giving prominence to a rhetoric of
disinformation that overlaps with the theory of populism.
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Abstract

Research background: The previous two summers, i.e., the summers of
2020 and 2021, were not very favourable for tourism. According to the
media and researchers, the global Covid-19 pandemic has hit tourism the
hardest of all industries. After the forced closure of tourist businesses and
countries, the war in Ukraine has hit the global economy, bringing many
problems to the global world. Currently, the gastronomy sector, as one of
the components of the tourism industry, faces not only a lack of qualified
labour but also an energy crisis and rising inflation, which fundamentally
affect the competitiveness of businesses and the demand for gastronomic
services. After the initial positive development after the pandemic, due to
inflation, the hospitality services market is once again in trouble, and this
development can be liquidated for many businesses.

Purpose of the article: The purpose of this article is to analyse the
development of factors that influence the activity of gastronomic services
in the Czech Republic, primarily in the context of the development of the
price level and then the connection between the development of inflation
and the number of visitors to restaurant establishments.

Methods: The research results will be based on the comparison of hard
data, which will be processed using mathematical-statistical data. The basis
for the analysis and comparison was quarterly data for the period 2019-
2022 from the Eurostat database, the Czech Statistical Office, etc.
Furthermore, the conclusions will be supported by primary research
clarifying attitudes towards restaurant attendance at a time of increasing
inflation.

Findings & Value added: Although there is an increase in sales in
gastronomy, it is clear that this increase is caused by an increase in prices.
Increasing consumer prices in the hospitality industry and the financial
burden of meeting basic needs lead to a decrease in demand for restaurant
services. The decrease in attendance is also the result of the formation of
new habits that were already formed during the global Covid pandemic.

Keywords: gastronomy; inflation; Czech Republic; demand

JEL Classification: C19; L83; P44
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1 Introduction

After a relatively long period of paralyzing tourism, all restrictions were terminated at the
end of 2021 (beginning of the pandemic 11.3.2020 - 5.5.2021 end of the pandemic state of
emergency), and tourism (hotel services, gastronomy) could fully resume. The initial
increase in restaurant footfall after the end of covid restrictions was partly dampened by the
adoption of new behaviour patterns by the clientele. As a result of covid measures, many
customers stopped visiting restaurants and started spending more time at home with friends,
many of them started preparing food at home, thinking it was better and cheaper or stuck
with boxed food. The optimistic outlook for the new start of the economy and tourism was
again interrupted by new circumstances; the covid period was replaced by the war in
Ukraine and the energy crisis and a dynamically increasing inflation rate. The results of the
study by Khana et al. (2022), show that terrorism, which hinders peace and security, the
amount of expenditure and rising inflation have a strong impact on the tourism sector.
Tourism is very sensitive to economic fluctuations and trends in the world economy.
According to the WEF (hereafter World Economic Forum 2019), the top nine global
economic risks include: “asset bubbles; deflation; the failure of a significant financial
mechanism or institution; failure/lack of critical infrastructure; fiscal crisis in key
economies; high structural unemployment or underemployment; illegal trade; strong
energy shock; unmanageable inflation” (Asgary and Ozdemir (2019). At present, the
European market is struggling with rising inflation and energy price shocks (propellants,
gas, and electricity). Inflation is an increase in consumer prices, according to Erosa and
Ventura (2002) it is a regressive consumption tax. The increase in prices in tourism is
caused on the one hand by the demand for tourism; on the other hand, supply inflation
pushes tourism prices up. Supply inflation is caused by rising input prices (energy, fuel,
etc.), seasonality or inelasticity of supply.

2 Research literature

The issue of the impact of inflation on restaurant facilities was addressed by Uddin and
colleagues (2020), the authors' group indicated that the American restaurant sector responds
to shocks from food price fluctuations, food price fluctuations will undermine the
performance of the restaurant sector and have homogeneous effects on its performance.
They state that overall inflation may pose less of a risk to the restaurant sector from a
customer perspective than fluctuations in food prices. According to Nakamura (2022), an
increase in inflation leads to a loss of welfare, studies show that inflation affects people on
the poverty line and the middle class the most, which will lead to the possible collapse of
many restaurants In the event that inflation continues to rise, it may mean a constant
increase in prices, which will lead to the denial of goods that are not absolutely necessary
(accommodation, vacations, and other expendable goods). A similar development of the
decline in tourism was manifested in connection with the financial crisis of 2007, when
there were fears of a recession, the rise in fuel prices, and rising inflation led to a reduction.
Research confirms that the effects of inflation on catering services are part of the effects of
inflation on services in general. When analysing dining in restaurants, 55.41% of people
said that the price of food is the main factor before the quality of restaurant service. This
shows that inflation has led people to emphasize the price of food over the type of cuisine,
novelty, and specific menu item. In general, 53.50% of the respondents felt the need to
switch to lower-quality foods due to high prices. This shows that inflation has caused
people to place a high priority on the price of food over its quality. The authors compare
their results with the Nielsen Inflation Survey, which assesses the impact of inflation on the
middle class around the world. In this survey, 85% of the respondents said that rising costs
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have affected their choice of food products, and many said that it affects spending on
activities such as dining, snacks and entertainment. Based on a questionnaire survey,
Asgary and Ozdemir (2019) stated that respondents consider the economic threats of
tourism with serious impacts of uncontrolled inflation, strong energy shocks and fiscal
problems in key economies; from a geopolitical point of view, it is a global conflict with
regional consequences and a failure of governance, which are the focus of economic
threats. Research on factors affecting the sustainability in BRI countries identified a
positive relationship between sustainability and tourism, per capita income (closer to
Iftikhar et al., 2022), and a negative relationship between sustainability and inflation in both
short and long term. It is obvious that the consumption of the population is one of the
important factors of sustainability; the level of income and the price level determine
consumption. It is not possible to look at inflation only from the perspective of customer
priorities (price of food, price of services, purchasing power per capita). It is necessary to
see that an important factor for the use of the service (eating in a restaurant facility) is the
necessary existence of this service, i.e., the sustainability of the service itself, i.e., the
sustainability of the restaurant operation. From this perspective, Kim et al. (2019)
investigated mergers and acquisitions of restaurants and accommodation establishments,
based on 16 macroeconomic factors, the authors showed that inflation (along with the
factors "total activity", "market value", "cost of debt", etc.) significantly affected the
frequency of deals in the segment hospitality. From the customer's point of view, they
confirm the fact that restaurant establishments can undergo restructuring in times of
inflation and maintain an acceptable price level of services for the customer in the event
that inflation is at an acceptable level for both the customer and the operator. It is necessary
to see that an important factor for the use of the service (eating in a restaurant facility) is the
necessary existence of this service, i.e. the sustainability of the service itself, i.e. the
sustainability of the restaurant operation.

3 Data and Method

The aim of the contribution was to analyse the influence of current economic events on the
development of gastronomic services. Above all, this is about the development of inflation.
The data for the preparation of the article were obtained from a search of the professional
literature and the database of the Czech Statistical Office (Public Database CSO), as well as
from the database of the Czech National Bank (ARAD, CNB). Research results are based
on a descriptive analysis of quarterly year-on-year changes from 2019 to 2022. Due to the
availability of data, the time series ends in July 2022. The relationship analysis was then
determined based on the Spearman correlation coefficient (1), which allows one to analyse
the link of data that do not have Student distribution. Correlation analysis was performed
using the SPSS software tool. Acceptance of the relationship is determined on the basis of
the p-value, if the p-value is less than the significance level of 0.05, then the correlation
coefficient can be considered statistically significant. The correlation coefficient takes on
the value of the interval <-1; 1) . The value of the correlation coefficient then indicates
the strength of the relationship, where values up to | 0.7 | indicate a strong relationship, on
the contrary, values up to | 0.5| indicate a medium strength of the relationship, and
coefficients smaller than | 0.5 | represent weak or no linear dependencies. If there is no
relationship between the variables, then it is impossible to deny the relationship, using
correlation analysis we accept the statement that there is a negative (negative value of the
correlation coefficient) or positive (positive correlation coefficient) linear relationship
between the variables (closer Janse, 2021). Furthermore, the research conclusions were
expanded to include surveys of attitudes toward the attendance of restaurant establishments
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depending on the increase in the price level, which were carried out by renowned
companies and by our own preliminary research, in which 50 respondents.
_ 6%, dit, 621 (xiyi—n%yy)

=1 = (1)

nn2-1) nn2-1)

Where: rs — correlation coefficient, n — number of observations, sx/sy standard deviation, X,
y = variables

4 Results

As can be seen from the graph of sales in gastronomy and catering, the year-over-year
development (SOPR =100) records an increase in sales. The restart of Czech gastronomy
was recorded in the second quarter of 2021, specifically in April 2021. This increase was
mainly associated with the revival of the economy, and the end of restrictions on restaurant
establishments. Hunger for social life and long isolation caused the return of guests to
restaurant facilities. The rise in prices in gastronomy was driven by demand (Hradil, 2022).
Accordingly, the new trends identified above manifested themselves here. At the end of
2021 and the beginning of 2022, the situation in restaurant establishments began to
improve, restaurants recorded an increase in visitors, mainly guests went to standard
restaurants and beer food establishments (49%), followed by classic pubs and pubs (41%),
and the lowest increase was then cafes and café bars (35%). The situation in the restaurant
segment was better than in hotel services.

However, the increase in sales in recent quarters is more associated with price increases
on the supply side than with an increase in demand; inflationary pressures cause this from
energy and food prices. A similar development was noted by the American research of
Rizwan (2021), when it was found that with the growth of inflation there was a reduction in
the number of items on receipts (from 3.8 to 3.5); however, sales in gastronomy recorded
growth.
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Figure 9. Development of the economic situation of households in the Czech Republic (left) and

catering and hospitality sales, inflation rate (right)
Source: own processing, data Public Database CSO (2022), CNB ARAD (2022)

Nevertheless, it is necessary to state that the growth of prices in gastronomy is not as
fast as, for example, the growth of fuel, and the prices of gastronomic services are growing
more slowly than the prices of accommodation services. However, Czech inflation is
currently the highest since 1993 (Inflation - 2022, rate of inflation and its development in
the Czech Republic - maximum, 2022, 1993 = 18.2%). According to the Hloch report
(2022), although the number of customers was increasing, the beginning of 2022 was
already associated with a decrease in sales in gastronomy. The increased number of
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customers did not lead to increases in sales, many customers began to reduce spending, and
the decline in sales between 4Q 2021/1Q2022 was up to 3%. Today, many clients give
priority to quality and quantity, there are more customers who order only the main meal and
forego soup and dessert (TTG, 2022).

The main cause of the decrease in sales in restaurants is the cautious behaviour of
visitors, who are forced to face the current development of inflation, especially the rise in
energy and food prices, and the rise in mortgage interest rates, which greatly drain the
financial budgets of households. At the expense of other goods, the reason being the
gradual increase in the price of gastronomic services. Another serious factor limiting
gastronomic services is the development of real wages of residents, even if there is an
annual increase in wages, this is an increase in nominal wages, and real wages are
decreasing year-on-year (see Figure 1). , 2Q/2022-2021: drop in real wages by approx.
10%). The positive development in gastronomy is not supported by the situation where
more and more households in the Czech Republic fall to the poverty line due to the
economy. Since 2019, the level of material poverty in the Czech Republic has almost
doubled (Koslerova, 2022) and we can state that if the government's decisions are not
preserved, poverty in the Czech Republic will continue to deepen.

Based on the correlation analysis (Table 1), it is clear that a decrease in real wages (rs =
0.485, p=0.08) will result in a decrease in sales in hospitality and hospitality. The
correlation coefficient did not confirm a linear relationship. It was also not confirmed
between the year-on-year change in sales in catering services and hospitality and the year-
on-year growth in nominal wages, the year-on-year change in sales in gastronomy, and the
year-on-year growth in sales price increase, Telephone products, Household appliances,
Food and beverages (alcoholic and non-alcoholic), and Food and hospitality. Reverse
binding (rs = -0.708 p =0,005, was "education”, it is replaced by the fact that in the event of
an increase in the possible costs of education, citizens will limit their visits to the restaurant.
On the contrary, sales growth is related to inflation growth, linear links were also confirmed
within the growth of the items listed in table (1).The year-on-year increase (inflation rate) is
most pronounced in transport (2Q/2022, 124%), which also showed the highest correlation
value (rs = 0.86 p = 0.001). It is obvious that if the prices of the products listed below rise
due to the influence of gastronomy as a multidisciplinary industry, the costs of companies
will also increase, which will be reflected in the prices of gastronomic services.

Table 1. Results of the correlation analysis of the relationship between sales and year-on-year
inflation of selected consumer prices

Inflation rate | Housing, energy, water, gas | Health

Coefficient 0,646* 0,675** 0,576*
p-value 0,013 0,008 0,031
Transport Education Other

Coefficient 0,701** -0,708** 0,602*
p-value 0,005 0,005 0,023

Source: own processing

4.1 Customer attitudes towards the visitation of gastronomic establishments at a time
of increasing inflation

The problem with price increases is no longer only low-income groups, and single mothers,
but even now the lower middle class also suffers from financial problems (CT24, 2022).
The fact that the situation for Czech gastronomic businesses will not improve in any way is
confirmed by a questionnaire survey by Generali Investment (CT24, 2022), and Portal
Seznam.cz also came up with similar results (1,034 respondents, Czechs and inflation,
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2022). Both studies indicate that with an increase in the price of common necessities, the
inhabitants of the Czech Republic will reduce their expenses, primarily by limiting visits to
gastronomic establishments (see Table 2). Likewise, the Prima STEM survey for CNN
NEWS states that high prices discourage up to 7 out of 10 potential visitors from visiting a
restaurant (Idnes, 2022).

Table 2. The impact of inflation on the consumption of services by households

Generali List of News (How they see their situation at STEM*:

Investment * the time of rising inflation) * )
Visits to | Visits to restaurants or cultural events (52%) Shopping for groceries
restaurants Buying clothes (46%) (69%)
Buying clothes Grocery shopping (41%) Restaurant visits (68%)
Smoking and Heating (37%) Energy consumption
alcohol Transportation expenses (26%) (66%)
Holiday They will not feel the effects of inflation (24%) | Buying clothes (65%)
Grocery shopping | Call expenses, internet (12%) Sports and culture
Culture Will have problems repaying the mortgage, | (65%)
Presents loans (5%)
Sport Will need to borrow funds (2%)

Source: own processing, CT24 (2022), Cesi a inflace, (2022), CNN Prima News, (2022). * Research
question: Which areas will the citizens of the Czech Republic restrict?

Our own research shows similar results, where up to 80% of people have reduced their
visits (50% definitely agree, 29% "agree" with the statement that they have reduced their
visits to restaurants), and only 9% did not have to reduce the frequency of visits anyway,
and 11% took a neutral position on the matter. Of the 80% of the respondents who reduced
restaurant visits, only 7.1% of the respondents remained within the original range of drink
consumption, and 57% were inclined to limit food consumption. Of those who have already
reduced attendance continuously, they have reduced restaurant attendance due to business
closure during the pandemic (8.9% of respondents).

5 Discussion and Conclusion

Restrictions on restaurant operations are clearly related to a decrease in spending on
consumer goods during the period of rising prices (Ryngaert, 2022). A decrease in the
number of clients, a decrease in sales, and an increase in operating costs will clearly lead to
a decline of hospitality and hospitality operations. The issue of effective business
operations is addressed by a number of authors, e.g. in 2012, Munjal and Sharma (2012)
published a study where they draw attention to the need to look for mechanisms that will
maintain revenue growth in the restaurant services sector. At the same time, the authors
point out that this need is more pronounced in the segment of cheap restaurants. The
authors recommend innovations and innovative practices for the acquisition of beverages,
food, and related raw materials as a tool for the survival of the analysed market segment.
The authors directly state: "The research helps owners and operators draw on innovative
practices and approaches used to achieve better fiscal performance when it comes to
managing food costs without adversely impacting the customer experience and overall
business profitability".

For the sustainability of customers, it is therefore necessary to look for new strategies
and pricing practices that the customer will be willing to accept. For example, Webb et al.
(2022) directly suggest that in order to retain the customer it is necessary to differentiate the
price offer and the service offer, the authors propose the application of the Priority Mixed
Bundle (PMB) strategy, which solves the possibility of customer segmentation, price
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differentiation and price discrimination (restriction of part services to less solvent
customers). Customers can make reservations if they are willing to commit to dining on the
prix fixe menu, while patrons can dine A la Carte. In this way, in the event of a decrease in
the customer's solvency due to inflation, acceptable services can still be provided.

In a number of studies, it can be traced that not only the quality of services but also the so-
called price fairness can be an important factor in maintaining attendance. Along with food
quality, service quality (employee service quality), and physical environment quality, these
are important factors for customer retention (Singh, 2022). The emphasis on the fairness of
prices and the quality of services aimed at increasing customer satisfaction is also stated by
Ahmed et al. (2022), who also mention the term "customer loyalty" in this context, this
factor can play a significant role in the customer's willingness to use restaurant services
even in times of inflation.
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Abstract

Research background: This growing wave of digital transformation gains
more and more strength, especially with regard to accounting practice and
research. The prestigious literature rarely provides evidence of the impact
of digital transformation on accounting practice and research in an
emerging economy.

Purpose of the article: In this article, we tested a research framework
capable of capturing the relationships between digital transformation and
the resilience of accounting practices and research in an emerging
economy, such as Brazil, during the COVID 19 pandemic.

Methods: Primary survey-based data were collected from multinational
companies and federal public universities. The survey was applied to 41
experts with experience in accounting and 41 researchers from Brazilian
federal public universities. Data were treated using data mining techniques.
Spearman's correlation analysis was used to show the effects of digital
transformation (dynamic capabilities) for resilience research and practice
in accounting. The R software was used to perform the tests.

Findings & Value added: The results of our research are as follows: (i)
the resilience of accounting research and practice has been affected by
digital transformation in the COVID 19 pandemic period; (ii) planning and
problem solving skills were the most relevant for accounting practice in
multinational companies; (iii) planning and learning capabilities were the
most relevant for accounting research. Finally, the results can serve as a
guide to improve the performance of accounting practices and research
from digital transformation.
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1 Introduction

The COVID-19 pandemic took the world by surprise in early 2020, and the economy
continues to experience a substantial slowdown, with implications for organizations. These
abrupt changes (such as the one caused by COVID 19) helped to accelerate the processes of
digital transformation of organizations and their network (Queiroz and Fosso Wamba,
2021) by seeking to develop resources and capabilities to enable and improve the resilience
of organizations. In light of the unprecedented global crisis caused by the COVID-19
pandemic, resilient organizations are the most likely to transition into the post-COVID era
(Hadjielias et.al., 2022). Business research and practices have been highlighted in the
mainstream literature as highly desirable because it addresses the urgency of investigating
vulnerability situations. In this context, accounting, as a mechanism providing information
to different stakeholders, was one of the activities that most suffered the impacts of new
technologies since the fourth industrial revolution (Geerts et. al., 2013). These new
technologies favour greater accuracy and interpretation of financial (Alhtaybat and von
Alberti-Alhtaybat, 2018), social and environmental information to support the decision-
making process in organizations. In this sense, the growing wave of digital transformation
is increasingly gaining strength, especially with regard to accounting practice and research.

Digital technologies (blockchain, 10T, Big Data, Al, etc.) are relevant enablers in this
process because they can substantially influence business performance. In addition, the
literature indicates the positive effects of digital transformation to add value to businesses
(Oliveira and Trento, 2021). Gong and Ribiere (2021) included dynamic capabilities as a
determining mechanism in defining digital transformation. Thus, he argues that the results
of accounting practices and research can be improved through dynamic capabilities. And
this is relevant because it can enhance the quality of information provided by accounting to
support the decision-making process (customers, shareholders, suppliers, government and
other stakeholders). Specifically, this study relates the dynamic capabilities and
performance of accounting practices in multinational companies and accounting research
performance in Brazilian public universities. These double collaborative results can
enhance the role of accounting, guiding organizations in their best performance: economic,
social and environmental.

Thus, there is an urgency to identify the most relevant dynamic capabilities to make
accounting practice and research more resilient in their purposes, such as creating value for
customers and other stakeholders (shareholders, suppliers, investors, communities,
governments, etc.). Therefore, this research aims to highlight the main impacts of digital
transformation for the resilience of accounting practices of multinational companies from
different sectors and for accounting research in Brazilian public universities. There are few
studies that address the effects of digital transformations in the field of accounting (Al-
Htaybat et. al., 2018; Geerts et.al., 2013; Burritt and Christ, 2019). This study is original
and presents contributions: a) it improves the understanding of priorities of dynamic
capabilities to achieve the resilience of accounting practices and, with that, improve the
quality of information for decision makers; b) improves understanding of dynamic
capabilities priorities for better accounting research performance; c) improves the
understanding of the priorities of dynamic capabilities necessary for managers to focus their
efforts on enhancing the role of accounting as a facilitating mechanism for decision-making
in organizations; d) improves the importance of understanding the aligned and collaborative
role between universities (research) and Brazilian multinational companies (accounting
practice) to achieve more resilient performance; e) allows advancing the body of
knowledge in the field of accounting practice and research. This article is structured
according to the following sections: Digital transformation, dynamic capabilities and
resilience ; methodology, results and analysis; and conclusions.
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2 Digital transformation, dynamic capabilities and resilience

The prestigious literature highlights some definitions of digital transformation (Ashmarina
et al., 2020). However, its meaning lacks an exact description (Haffke, Kalgovas and
Benlian, 2016, 2017.) However, this transformation is usually defined by researchers as the
organization revolution driven by the development of digital technology changing the way
business is conducted. Reddy and Reinartz (2017) suggest that digital transformation (DT)
can be conceptualized under two strands of literature, the first refers to the traditional sense
that relates digital transformation to the technological advancement of computers and the
internet to carry out a job efficient and effective, the second approaches the broader
knowledge of the transformation from the point of view of organizational performance in
order to analyse the impacts of its application through the way in which they started to
carry out their activities, observing the generation of their wealth by through this process.
As a complement, this process is denoted as the integration of digital technology and
enterprise resources in a digital economy (Liu et. al., 2011) outlining a new way of carrying
out activities that provide sources of value (Bumann and Peter, 2019) .

Gong and Ribiere (2021) unified the concept of digital transformation including
technologies; human, knowledge and financial resources; digital and dynamic capabilities.
From this definition, this study adopts dynamic capabilities as the definition of digital
transformation. According to Teece, Pisano and Shuen (1997), dynamic capabilities is the
ability to integrate, configure and build a series of resources and external competences to
deal with sudden changes in the environment, being classified as an “intensely
entrepreneurial” dimension because in addition to adapt, companies shape themselves
through innovations to business ecosystems, being subdivided into 03 processes (Teece,
2007): ability to detect and shape threats and opportunities (Sensing), ability to enjoy (take
advantage of) the opportunities found (Seizing) and the Ability to Maintain
Competitiveness through Transforming the Resource Base (Transforming). For Gong and
Ribiere (2021), dynamic capabilities can be considered strategic assets to initiate or
accelerate the digital transformation journey, when they can be leveraged, reused,
combined and safely shared with stakeholders. This study adopted the definition of digital
transformation proposed by Gong and Ribiere (2021), who consider technologies; human,
knowledge and financial resources; and dynamic and digital capabilities as an integral part
of this definition. This study adopts dynamic capabilities as a definition for digital
transformation. That is, this study partially adopts the definition of Gong and Rubiere
(2021).

The dynamic capabilities adopted in this research are as follows (Teece, 2018; Day and
Schoemaker, 2016; Teece, Pisano and Shuen, 1997): adaptation, problem solving,
entrepreneurship, innovation, planning, critical thinking, leadership, uncertainty
management, strategy, conflict management, learning and digital. In this way, we believe
that digital transformation, represented by dynamic capabilities. can positively affect the
resilience of research and accounting practice. Resilience can be defined as the ability of
socioecological systems to absorb disturbances and reorganize in the face of change
(Kennedy, Martina, and Linnernluecke, 2022). Academic resilience research has the
potential to improve the learning outcomes of students at risk of school failure, but there is
no standard approach to measuring it (Rudd et.al., 2021). The pressures brought on by the
global COVID-19 pandemic in 2020 have amplified the importance of academic resilience
and highlight the importance of a shared view of academic experiences (Cohrssen et.al.,
2022). Responses to academic papers in this context have received little research attention,
despite their universality during the pandemic. Failing to recognize or “invisible” the roles
and needs of academics during a pandemic is a significant concern (Cohrssen et.al., 2022).
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Firm-level resilience is associated with the ability of organizations to respond and recover
faster (Kennedy, Martina, and Linnernluecke, 2022).

Thus, companies are increasingly trying to increase their ability to improve
organizational resilience in companies and respond to crises, as was the case with the
COVID 19 pandemic (Aksay and Sendogdu, 2022). The concept of resilience suggests the
ability to emerge stronger from difficulties (Bryce et al., 2020). In summary, the term
organizational resilience has been used to explain the organization's ability to respond and
recover quickly against unexpected environmental turmoil and events such as economic
crises, epidemics and disasters (Denyer, 2017; Aksay and Sendogdu, 2022). In this study,
the term resilience is represented by global performance (Khalil and Belitski, 2020;
Makkonen et.al., 2014) for research in federal public universities and accounting practice in
companies. The dominant literature (Akpan, Johnny, and Sylva, 2021) highlights that
dynamic capabilities are positively correlated with measures of organizational resilience.
Thus, we believe that dynamic capabilities increase resilience in companies and in
accounting research. Thus, we present the following hypothesis:

H: Dynamic capabilities positively impact the performance of accounting research and
practice.

3 Methodology

A systematic literature review was carried out to identify the definition of digital
transformation. As highlighted in the literature review, this study adopts the proposed
definition by Gong and Ribiere (2021), in which the authors dedicated their investigation to
finding a definition for digital transformation. 134 definitions for digital transformation
were raised and from these results, the authors presented the following unified definition
for digital transformation: A fundamental change process, made possible by the innovative
use of digital technologies accompanied by the strategic leverage of key resources and
capabilities, with the objective of radically improving an entity and redefining its value
proposition for its stakeholders (An entity can be: an organization, a business network, an
industry or society). From this definition, the approach of this research was based
exclusively on dynamic capabilities. The next step was to select the main dynamic
capabilities from the main literatures (Teece, 2018; Warner and Wager, 2019, Helfat and
Winter, 2011). Finally, in the literature (Khalil and Belitski, 2020; Makkonen et.al., 2014;
Day and Schoemaker, 2016, Schilke, 2014) the different metrics for evaluating capabilities
performance were identified. This study was dedicated to global performance for both
research and accounting business practice purposes.

Once the research was carried out based on the referenced literature, the next step was
to prepare the questionnaire to carry out a field research aimed at evaluating the effects of
the independent variables (dynamic capabilities) in relation to the dependent variables
(global performance) through of consultation to respondents. Thus, the questionnaire was
prepared based on the literature, in which capacities and performance were integral parts of
the aforementioned data collection instrument. The questionnaire was structured in two
parts: general information and technical information regarding the effects of abilities on
performance. It is worth mentioning that we sought to maintain the objectivity and
simplicity of the research instrument, which had, in its characteristics, being semi-open and
having mostly objective questions. In summary, the data collection instruments were
systematized in two sections: The first section in both questionnaires was intended for the
collection of contact data of the professionals of the companies and researchers and general
information, and the second section was responsible for the evaluation of the effects of
Digital Capabilities for Research and Practice in Accounting, containing 12 questions asked
using the Likert scale, as mentioned above, in addition to a discursive question regarding
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the impacts of digital transformation on the work/research environment. Regarding general
information for professionals in the accounting practice, the following were requested:
sector of activity, position in the company in which they work, time of experience in the
company, size of the company in which they work, company name, state and municipality
where the entity is located. For the questionnaire carried out with PhD professors, an
optional discursive question was added so that these professionals could discuss their
process of adapting to technological advances in the midst of the Covid-19 pandemic.

Regarding general information for researchers, the following information was
requested: Maximum degree, area of training, time of work at the university as a researcher,
last research developed and state and municipality in which it operates. Before sending it to
the professionals, three (03) pre-tests were carried out in order to eliminate inconsistencies
identified by the respondents. Soon after this procedure, two invitation letters were
prepared and sent to the researchers of the HEIs (Universities) and also to the professionals
who work in the accounting activities of the Companies. Mappings were carried out to
facilitate the identification of professionals who work in accounting practice and also of
professors involved with research at HEIs. Thus, two field surveys were applied using the
scalar-type questionnaire (Likert), with degrees from one (1) to five (5), with one (1) as the
lowest degree of impact and five (5) the highest degree. of impact. Thus, at first, data
collection was carried out from the professionals of the companies using the professional
network LinkedIn, in which the professionals were selected by technical-scientific criteria,
with vast experience and extensive knowledge about this research object. In this way,
questionnaires were submitted to 280 experts during the months of November (2021),
December (2021) and January (2022). Of this total, 41 questionnaires were answered. In
order to obtain a greater number of consistent responses, the questionnaires were sent back
three times to the experts who did not provide any feedback. Therefore, professionals in the
accounting area such as: Accountants, Auditors, Controllers, Accounting Data Analysts and
Accounting Managers, etc., who work in the state of Rio de Janeiro, Sdo Paulo and Rio
Grande do Sul in small, medium and large, with a view to evaluating the effects of dynamic
capabilities in relation to business performance.

Data collection from HEI researchers was carried out with the objective of verifying the
influence of dynamic capabilities in relation to research performance, it was developed
through various contacts with federal universities. We emphasize that these professionals
were also selected through technical-scientific criteria, with vast experience and extensive
knowledge about this research object. Questionnaires were submitted to 453 researchers
during the months of November (2021), December (2021) and January (2022). A total of 49
answered instruments were returned, that is, returns were obtained from researchers from
10 federal public universities, most of them PhD professors who have been working in the
research area for more than 6 years, trained in Applied Social Sciences. Questionnaires
were resubmitted three times to experts who did not provide any feedback. Soon after this
procedure, data from the characteristics of the sample obtained using descriptive statistics
and Spearman's correlation analysis were analysed.

4 Results and Analysis

In this section, the results obtained through the application of field research and the
underlying analysis of the study will be presented, aiming to evaluate the impact of digital
transformation from the perspective of independent and dependent variables, as described
in the methodological procedures section. Thus, at first, the opinions collected from
accounting professionals and researchers from higher education institutions will be exposed
and then the results will be presented and analysed. These procedures are detailed below.
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4.1 Analysis of the effects of digital capabilities for accounting practice

4.1.1 Presentation of general information of accounting professionals

Through the information collected by the professionals through the elaborated
questionnaire, it was possible to obtain consistent and detailed results. The provision of this
information was important to support and support the results of the present research,
considering that these parameters demonstrate the professional competence of the
participants, being able to determine a level of coherence and consistency of the answers
provided. The data on the characteristics of the sample obtained are detailed below (Table
1).

Table 1. Presentation of General Information for Accounting Professionals.

Accounting Professionals (n = 41) ~ Frequency (%)
Company size
Small 24 58,54
Medium 10 24,39
Great 7 17,07
Business Sector
Financial 20 48,78
Accounting 8 19,51
Audit 6 14,63
Board of Directors 4 9,76
Automation 3 7,32
Position in the company
Counter 26 63,41
CEO 8 19,51
Controller 5 12,2
Accounting Data Analyst 1 2,44
Tax manager 1 2,44
Time of Operation in the Company
More than 10 years 9 21,95
5to 10 years 7 17,07
1to 5 years 15 36,59
Up to 1 year 10 24,39
Brazilian State 37 90,24
Rio de Janeiro 3 7,32
Sao Paulo 1 2,44

When performing a detailed analysis of the information received by accounting
professionals through the online questionnaire, it was noted that:

- Regarding business size, it was found that most accounting professionals are part of
small companies, corresponding to 58.54%, with 24.39% belonging to medium-sized
companies and 17.07% belonging to companies for the most part, this being the smallest
group of respondents to this questionnaire.

- Regarding the sector of activity, it was observed that 48.78% of respondents belong to
the financial sector, 19.51% are from the accounting sector, 14.63% refer to the audit
sector, 9.76% are from the management sector and 7.32% are part of the automation
sector. Thus, most of these professionals are from the financial sector and the minority
from the automation sector.

- Regarding the occupation, it is possible to affirm that the respondents are accountants
(63.41%), CEO (19.51%), auditors (12.20%), accounting data analysts (2.44%) and tax
managers (2.44%). Thus, we can conclude that the majority are accountants and the
minority are accounting data analysts and tax managers.
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- From the point of view of time working in the company, it was found that 36.59% are
from 1 to 5 years in the company they currently work, however 24.39% are less than 1
year, 21.95% are more than 10 years and 17.07% are between 5 and 10 years.

- Referring to the state in which they live, it was observed that the largest number of
respondents are from Rio de Janeiro (90.24%), but we obtained responses from people
who live in Sdo Paulo (7.32%) and Rio Grande do Sul (2.44%).

Thus, based on the responses of the 41 respondents and the parameters indicated in
Table 1, the vast majority of accounting professionals who responded to the questionnaire
work in small companies, work in the financial sector, are accountants, practice their duties
from 1 to 5 years old and are from Rio de Janeiro. The parameters analysed showed that
these professionals are highly qualified to provide coherent and consistent information,
providing a basis and support for the results obtained in this research.

4.2 Analysis of the effects of digital capabilities for accounting research

4.2.1 Presentation of the researchers' general information

The objective of this topic was to identify, through the developed form, general information
about the respondents. In this way, educators from Federal Public Universities were asked
to provide some specific data for a robust and relevant analysis, since it is necessary that the
respondents have knowledge about the subject addressed in order to demonstrate that the
results achieved are reliable. Thus, Table 2 highlights general information about the
researchers.

Table 2. General Information of Researchers.

Researchers (n = 49) Frequency (%)
Degree
Doctorate degree 32 65,31
Master's degree 11 22,45
Post doctoral 6 12,24
Training
Applied Social Sciences 47 95,92
engineering 1 2,04
Human Sciences 1 2,04
Time of experience as a Researcher
more than 10 years 29 59,18
6 to 10 years 15 30,61
1to 5 years 4 8,16
up to 1 year 1 2,04
Brazilian State
Rio de Janeiro 16 32,65
Federal District 6 12,24
Holy Spirit 6 12,24
Minas Gerais 5 10,20
Parana 3 6,12
Paraiba 3 6,12
Sao Paulo 3 6,12
Bahia 3 6,12
Rio Grande do Sul 2 4,08
Santa Catarina 2 4,08

When examining the responses received by the researchers, using an online
questionnaire, it was noted that:
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- Based on the degree of accounting researchers, it was found that most have a doctorate
degree as the highest degree, which corresponds to 65.31%, with 22.45% composed of
researchers who have a master's degree and 12.24% belonging to the respondents, who
hold a postdoctoral degree, which is the smallest group in this questionnaire.

- Regarding training, it was observed that 95.92% of respondents are trained in applied
social sciences, 2.04% belong to researchers who graduated in the area of engineering
and 2.04% refer to those trained in the area of human sciences. Thus, most of these
professionals graduated in applied social sciences and the minority in the human
sciences.

- From the point of view of time of experience as a researcher, it was found that 59.18%
have been working as researchers for more than 10 years, however 30.61% are from 6
to 10 years, 8.16% are from 1 to 5 years and 2.04% are less than 1 year conducting
research.

- Referring to the state in which they live, it was observed that the largest number of
respondents is from Rio de Janeiro (32.65%), but we obtained responses from people
who live in the Federal District (12.24%), in Espirito Santo. Santo (12.24%), in Minas
Gerais (10.20%), in Parana (6.12%), in Paraiba (6.12%), in Sao Paulo (6.12%), in Bahia
(6 .12%), in Rio Grande do Sul (4.08%) and in Santa Catarina (4.08%).

Based on the responses of the 49 respondents and the parameters highlighted in Table 2,
the vast majority of accounting professionals who responded to the questionnaire are PhDs,
trained in applied social sciences and have worked as researchers for more than 10 years in
the institution in which they operate.

4.3 Evaluation of the performance of results

Table 3 shows the robustness test results using descriptive statistics for the impacts of
dynamic capabilities on the resilience (performance) of research and accounting practice. A
legend is presented for the dynamic capabilities — LEGEND: Cl-adaptation, C2 - problems
solution, C3 - entrepreneurship, C4 - innovation, C5 - planning, C6 - critical thinking, C7 -
leadership, C8 - uncertainty management, C9 - conflict management, C10 - organizational,
C11 - learning, and C12 - digital.

Table 3. Descriptive results of dynamic capabilities and resilience in accounting research.

Dynamics capabilities (N = 49) M DP a
Learning 4.0 0.9 0.8

Planning 3.9 1.0 0.8

Critical thinking Entrepreneurship 3.7 0.9 0.8
Problems solution 3.6 0.9 0.7
Innovation 35 0.9 0.7
Organizational 3.4 0.9 0.8

Digital 3.2 1.0 0.8

Adaptation 3.2 1.0 0.7
Leadership 3.1 11 0.8
Uncertainty management 3.0 11 0.8
Conflict management 3.0 0.9 0.8
Entrepreneurship 2.9 1.0 0.9

The results indicated in Table 3 show that capacities have a moderately strong impact
on the resilience of accounting research, with emphasis on learning (M=4.0) and planning
(M=3.9) capacities. The internal consistency of the questionnaire, measured by Cronbach's
alpha, was substantial (M=0.78) as indicated by Landis and Koch (1977). In parallel with
the calculations performed for the mean and standard deviation, the Shapiro Wilk test was
performed to verify the existence of a normal distribution of the data. In case of statistical
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significance, the null hypothesis (H0) is rejected and there is evidence that the tested data
are not from a normally distributed population. For this technique, all capacities had their
null hypothesis rejected (p < 0.05) and do not show a normally distributed population. In
this way, it was possible to apply the Spearman correlation test. Table 4 shows the results
of correlations (Spearman's coefficient) of dynamic capabilities and research resilience.

Table 4. Correlation coefficient (Spearman) between capabilities and resilience in accounting
research
Capabilities C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 Cl1

Cc2 0,7*

C3 05 0,7*

C4 04* 05* 06*

C5 05 05* 05 08*

C6 06 06* 05 06* 08*

C7 0,7 05 04* 04 04 006"

C8 03 04* 02 04 04 04 04*

C9 04 o03* 01 03 03* 03 05 04*

C10 04* 01 03 02 02 03 05 03* 05*

C11 06 05* 04 02 03 05 05 02 04* 05*
C12 05 04> 04 03* 03 04 04 03* 05 04* 0,6*

Note: * significant correlation (p < 0.05)

Most correlations are positive (p>0) and statistically significant (p<0.05) (Table 2); that
is, when one of the capabilities increases its value, the other capability also increases in the
same proportion. The strongest positive and significant correlations are between: C4 -
innovation and C5 - planning; C5 - planning and C6 - critical thinking; C1-adaptation and
C2 - problems solution; C1-adaptation and C7 - leadership; C2 - problems solution and C3
- Entrepreneurship. Some capabilities are positive, but not significant (p>0.05): C2 -
problems solution and C10 - organizational, C3 - entrepreneurship and C9 - conflict
management; C3 - entrepreneurship and C10 - organizational; C4 - innovation and C10 -
organizational. Table 5 shows the descriptive results: mean (M), standard deviation (SD)
and Cronbach's alpha internal consistency coefficient (o)) of capabilities and resilience in
accounting practices.

Table 5. Descriptive results of capabilities and resilience in accounting practices

Capabilities (N = 41) M DP a
Planning 41 11 0,9
Problems solution 4 1 0,8
Adaptation 3,8 0,9 0,8
Learning 3,7 1 0,8
Digital 3,6 1 0,9
Innovation 3,6 11 0,8
Organizational 35 1 0,9
Leadership 3,4 1 0,8
Critical thinking 3,4 0,9 0,9
Entrepreneurship 3,2 11 0,9
Uncertainty management 3,1 1,1 0,9
Conflict management 3 1 0,8
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The results highlighted in Table 5 show that planning (M=4.1) and problem solving
(M=4.0) capabilities are the most influential for the resilience of accounting practices. The
internal consistency of the questionnaire is greater than o>0.8, which is considered
substantial (Landis and Koch, 1977).

Table 6. Correlation coefficient (Spearman) between dynamic capabilities and resilience in
accounting practices
Capabilities C1 C2 C3 C4 C5 C6 C7 C8 C9 Cl0 cCi11

Cc2 0,5*

C3 03* 0,5*

C4 03* 04* 04

C5 03* 04* 04* 07

C6 04* 04* 03 04* 006*

c7 05* 0.2 02 05* 05 04*

C8 05* 05 03* 04* 04* 06* 04*

C9 04* 03* 04 05 04* 04* 06* 05*

C10 04> 03 05 04* 04* 05 06* 05* 0,7*

C11 04 02 03 04 03 04* 06* 03 07 07*
C12 05 03 o04* 05 04* 05 05 04* 05 06* 06*

Note: * significant correlation (p < 0.05)

The results indicated in Table 6 indicate that practically all abilities present positive
(p>0) and significant (p<0.05) correlations. That is, when one capability increases its value,
the other capability also increases its value in the same proportion. The positive and
significant correlations that present stronger relationships with accounting practices are
between the capacities: C4 - innovation and C5 - planning; C9 - conflict management and
C10 - organizational; C9 - conflict management and C11 - learning; C10 - organizational
and C11 - learning. Correlations between C2 - problems solution and C7 - leadership skills;
C3 — entrepreneurship and C7 — leadership, are positive and not statistically significant
(p>0.05). Thus, when one capability increases in value, the other capability decreases in
value.

5 Conclusions

This study examined the impacts of digital transformation for resilience on accounting
research and practice in an emerging economy, Brazil. Using the definition of digital
transformation proposed by Gong and Ribiere (2021): technologies, resources, dynamic and
digital capabilities; this study adopted related the dynamic capabilities and performance of
resilience in research and accounting practice in an emerging economy, in this case, Brazil.
Research hypothesis H: dynamic capabilities positively impact the resilience/performance
of research and accounting practice, was confirmed through the application of a survey
addressed to federal public universities (research) and Brazilian multinational companies
(practical). The results suggest that dynamic capabilities substantially improve the
performance of accounting practice and accounting research, with emphasis on accounting
practices. Learning and planning capabilities are the most influential for resilience in
accounting research. On the other hand, planning and problem-solving capabilities are the
most relevant for the resilience of accounting practices. The findings showed that the
correlations between innovation and planning capabilities; planning and critical thinking
are positive and meaningful, with strong relationships to accounting research performance.
On the other hand, the capabilities that showed the strongest relationships with accounting
practices are among the capabilities: innovation and planning; conflict and organizational
management; and learning and organizational.

113



Globalization and its socio-economic consequences 2022 — University of Zilina, Faculty of Operation and
Economics of Transport and Communications, Department of Economics

This study starts from a gap in the literature and presents implications for management
practice, as it indicates which capabilities should be prioritized to achieve resilience for
accounting practices and research. These results serve as a guide for researchers to focus
their efforts on well-defined strategies to achieve the intended results; and prioritize the
search and sharing of new knowledge. For managers, in addition to focusing their efforts on
appropriate strategies, it is important to adopt appropriate arrangements to solve problems.
Thus, digital transformation (dynamic capabilities) were crucial for universities and
multinational companies to achieve resilience during the COVID 19 pandemic. However,
this research is not free from limitations, as the scope of the sample is limited, since it
applies surveys only with researchers from federal public universities and with accounting
professionals only in the context of Brazilian multinational companies. Thus, it would be
interesting to investigate other universities and multinationals from other countries to
compare the results. This is a static sample, that is, reflecting the current situation. Thus, it
would be interesting to develop a longitudinal study. In this study, dynamic capabilities
were adopted as the definition of digital transformation. It is recommended to include the
dimensions: technology, human and financial resources and digital knowledge and
capabilities in future studies.
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Abstract

Research background: In Europe, there are five types of economic
systems: the social democratic system (which includes the Nordic
countries), the conservative system (continental Europe), the liberal
welfare system, which includes the Anglo-Saxon countries, the
Mediterranean system, which includes the southern countries, and the
"catching-up" system, which includes the new member states and former
communist countries, the latter two being adopted by EU member states.
Purpose of the article: This study article underscores the fact that,
following the economic crisis of 2007, the economies of the United States
and Europe rebalanced differently. The objective was to establish a clear
link between how economic submodels affect Europe's growth rate (the
well-known concept of a Europe with two gears) and if the ultra-
competitive American economy might be held responsible for the lack of
global leadership.

Methods: The European model consists of three elements: economic
growth, political freedom, and social cohesiveness, whereas the American
model only consists of economic growth and political freedom. As can be
observed from the perspective of political freedom, American and
European models are founded on individual discretion, and in terms of
economic development orientation, American and European models
entirely rely on competitive market processes for resource allocation.
Findings & Value added: As has been seen throughout this research, the
state's engagement in social issues in the United States is modest and only
occurs when no other viable solutions exist. Notable is also the fact that the
help provided aims to be materially constrained, with an increasing
emphasis on employment or professional conversion.
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1 Introduction

In Europe, there are five types of economic systems: the social democratic system (which
includes the Nordic countries), the conservative system (continental Europe), the liberal
welfare system, which includes the Anglo-Saxon countries, the Mediterranean system,
which includes the southern countries, and the “catching-up™ system, which includes the
new member states and former communist countries, the latter two being adopted by EU
member states (Bodislav et al., 2020a, b).

The world is today confronted with three models of economy and society, which are
also models of economic and social development: the European model, the American
model, and the Asian model (Negescu Oancea, et al., 2020).

The European model consists of three elements: economic growth, political freedom,
and social cohesiveness, whereas the American model only consists of economic growth
and political freedom (Profiroiu et al., 2020a, b). As can be observed from the perspective
of political freedom, American and European models are founded on individual discretion,
and in terms of economic development orientation, American and European models entirely
rely on competitive market processes for resource allocation (Profiroiu et al., 2020c).

2 Subtypes of economic models — methodological approach

The Nordic submodel inside the European Union has shown to be the most effective
submodel in terms of creating social justice and macroeconomic efficiency (Radulescu et
al., 2020c)

The Nordic sub-model (Scandinavian) consists of Sweden, the Netherlands, Denmark,
and Finland and is characterized by a high degree of redistribution, the most effective social
protection system, social inclusion promotion, the provision of social assistance services to
all categories of citizens, and openness to social dialogue and cooperation between social
partners and government (Angheluta et al., 2019).

The Anglo-Saxon sub-model (Great Britain and Ireland) displays a liberal approach to
the welfare system, where social aid is restricted and the obligation of the state is shifted to
the care of the person, such that he is well-insured against any danger.

France, Germany, Austria, Belgium, and Luxembourg are included in the continental
submodel. In this paradigm, employment is the basis for social transfers, and benefits are
significantly reduced based on prior earning. The state regulates the labour market so as to
decrease the flexibility of employees (Belostecinic et al., 2022).

Greece, Italy, Spain, Portugal, Malta, and Cyprus are included in the southern
submodel. In providing social benefits to only a subset of the population, the state plays a
modest role in ensuring social security. The state controls the labour market, which is
highly fragmented and inflexible. The wage-setting process is centralized. In this submodel,
the family assumes a portion of the state's responsibilities. The family plays a significant
role both socially and economically. Long-term, the unemployment rate among young
people is notably high, notwithstanding the low budget for social spending. The labour
market is stiff because the government is responsible for its regulation.

The Central and Eastern Europe (CEE) catching up sub-model includes the Czech
Republic, Slovakia, Slovenia, Hungary, Poland, Estonia, Lithuania, Latvia, and Romania.
Despite the fact that all of these economies have undergone a transition to a market
economy, there are still substantial disparities in the structure of national welfare systems
(Burlacu et al., 2021; Alpopi et al., 2022). Some nations, such as Hungary and Slovenia,
have opted to increase social protection spending, whereas others, such as the Baltic states,
have relied on keeping social protection spending at a low level and stimulating the process
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of closing development gaps by promoting a taxation system similar to the Anglo-Saxon
submodel.

Since 2000, the European Union has initiated a phase of substantial economic system
reform.

The prevailing paradigm is inclusive and characterized by economic expansion, social
harmony, and political liberty. Its approach to economic growth prioritizes competitive
market mechanisms and freedom of choice. The European model offers help for people and
serves a social purpose, contingent on social cohesiveness (Popescu et al. 2021). With 115
individuals per square meter, the European Union is the most urbanized region in the world;
it has cheap labour and a social framework founded on cultural values (Profiroiu et al.,
2020).

Five sub-models may be distinguished within the EU based on the current disparities in
terms of poverty reduction, labour market participation, and protection against labour
market hazards. The Nordic region is more compatible with the framework of the
modernized European social model enacted by the Lisbon Strategy. This, also known as the
Lisbon Agenda or the Lisbon Process, was an action and development plan for the
European Union's economy between 2000 and 2010 that was drafted in 2000. This
strategy's declared objective is to revitalize Community policies, which serve as a buffer
against two significant issues impacting the economy and society: globalization and the
rapid expansion of the information society. Globalization entails intensifying rivalry in
every area of the economy (Bran et al.,, 2020). The rise of the information society
necessitates a major overhaul of the European educational system and the provision of
lifelong learning opportunities for European people (Angheluta et al., 2021).

These are the five economic submodels:
Nordic submodel

Anglo-Saxon submodel

The continental submodel

Southern submodel

The catching-up submodel

arwdE

2.1. The American design

The American market economic model is situated at the intersection of two major
theoretical models: the neoclassical model (in which state intervention is ruled out) and the
Keynesian model (in which state intervention is only accepted as a decision-making agent).

The 1970s recession exemplifies how prior errors and the Keynesian crises have
contributed to America's strength.

In addition to its economic growth, the country under discussion also exerts global
dominance. This relates to international organizations such as the International Monetary
Fund, the World Bank, the World Trade Organization, and NATO, the leading international
military organization.

The favourable fund, or the privileges from which the U.S. economy would have
profited, consists mostly of the following:

1. Since the end of World War Il, the United States has never stopped accumulating
capital, resulting in an unrivalled stockpile. Within its boundaries, the United States boasts
a vast, modern infrastructure: airports, highways, colleges, industry, and real estate. Outside
the boundaries, US companies own enormous assets that are grossly undervalued due to
accounting practices that frequently disregard current revaluations.

2. In terms of technology, the United States has a significant edge. The most
accomplished researchers, engineers, and students travelled to the United States to work.
They contribute that renowned capital that everyone thinks is the most valuable: the grey
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matter, or intellectual capital. From this perspective, the United States speculates on the
worldwide labour market by obtaining the most qualified professionals from other nations.

The financial advantage, which proves crucial. Since 1945, the dollar has functioned as
the international currency of reference. It is also the principal reserve currency held by the
majority of central banks.

3 Educational systems in the EU vs the US, main findings

Increasing investments in human capital is one strategy for ensuring the international
competitiveness of the economy (Kohlhase, Pierk, 2020). The consequences are not
instantaneous, but may be witnessed over time; hence, more education investment is
required to develop a more qualified workforce.

Regarding the extent of state funding devoted to education, there is a substantial
disparity between the EU and the United States in terms of the proportion of GDP spent on
public education. In 2012, the average unemployment rate in the EU was 5.4%, whereas in
the United States it reached 7.3%. Denmark led Europe by allocating 7.9 percent of its
gross domestic product to education.

These discrepancies between the EU and the United States are the outcome of education
systems that share very few aspects, particularly in higher education.

3.1 The European Union's academic systems

The educational systems in the EU do not reflect the needs of the job market. There are a
significant number of graduates, but there are also a large number of unemployed since
education does not fulfil market demands. In March 2013, the unemployment rate for
young people under the age of 25 in the EU reached 23,5 percent, despite the fact that
almost 2 million vacancies could not be filled due to a lack of young people with the
necessary skills.

Increasing the duration of school is one strategy to improve education. The average
length of an education in Europe is 17.2 years (it is included throughout the period when a
young student is studying, including preschool education).

3.2 The United States’ academic system

The US education system - is one of the world's most lucrative investments. The United
States dominates the official rankings of the most prestigious educational institutions in the
world. By obtaining an education in the United States, one may anticipate a good career in
any nation.

The university system in the United States is regarded as the most sophisticated and
effective in the world. It consists of about 4,300 postsecondary and higher education
institutions that educate almost 14 million students.

3.3 American vs European productivity, unemployment and pensions

Europe's economy is deteriorating and losing strength daily. Spending cannot increase
because Europeans are still attempting to pay off their debts, and aging populations have a
negative effect on consumption. Simultaneously, governments struggle to cut their deficits
and replace economic development incentives with austerity budgets.

However, the true issue is low production. Ten years have passed without Europe
achieving a productivity increase comparable to the United States' rise in a single year.
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The disparity can also be attributed to the lack of skilled personnel in Europe and the
absence of technology in businesses.

It has been established that investments in research and development generate
productivity growth at both the micro and macro levels. Over the past two decades, R&D
spending in the EU has been much lower than in the United States.

The economic crisis has been one of the most significant contributors to unemployment
rate hikes. We have decided to examine the unemployment situation since 2007 for this
reason. Thus, we will examine the consequences of the crisis in the United States and
Europe by assessing the composition and length of unemployment, as well as the size and
development of the labour market in each country.

The rate of long-term unemployment in the United States has risen dramatically,
reaching levels comparable to those in the European Union. The US labour market has lost
its vitality, as not only have dismissal rates increased as a result of the recession, but also
employment rates have fallen substantially. The question was whether these factors indicate
that the US labour market will increasingly resemble the European labour market.

The United States felt the effects of the financial crisis on unemployment sooner and
more strongly than the European Union. In less than two years, the unemployment rate in
the United States doubled, from 4.6 percent of the labour force (June 2017) to 10.4 percent
(July 2017).

The most recent unemployment statistics in Europe are alarming, and it is probable that
the number of jobless will continue to rise considerably by the end of the year, given that
the expected limits for economic development will not be realized.

The primary issue facing the world today is that the global economy is not expanding
quickly enough to produce the tens of millions of jobs that the jobless are counting on.

The most recent statistics from the Eurostat Statistical Office reveals that the continent's
worsening economic slump is rapidly manifesting itself in growing unemployment and a
declining standard of life.

Comparing Europe, the unemployment rate has decreased due to the number of
employed individuals, as well as the removal of individuals from the labour force.

The unemployment rate fell from 7.6 percent in June to 7.4 percent in July, the lowest
level since January 2019, as the number of jobs in the US economy, excluding the
agriculture sector, climbed by 362,000.

However, employers may be impacted since the continual expansion of the economy
drives businesses to hire.

Pension systems are generally governed by individual Member States, limiting the EU's
pension system competence. Regarding pensions under pillar | (public), the EU's
responsibility is mostly confined to ensuring that individuals exercising their right to free
movement do not lose anti-discrimination protections. In addition to these concerns, there
are additional regulations controlling pensions in pillars Il (occupational) and 11 (staff) due
to their pre-funded character and connections with the single market. These regulations are
primarily to prudential requirements and the protection of employees and consumers.

In 2005, the World Bank established the pension pillar, which was implemented by
numerous countries in Central and Eastern Europe.

Due of the uncertainties surrounding life expectancy and financial market risks, Pillar |
focuses on low earnings and insufficient planning horizons.

Pillar 11 is a system encompassing pension funds and defined contribution plans that is
funded by beneficiaries and employers.

The third pillar addresses privately financed volunteer accounts, as well as individual
savings plans and insurance.

To further illustrate the pension system in a European nation, we will select two
countries, one from the former Soviet bloc and one from Western Europe.
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Therefore, a person may apply for retirement in Germany when he or she reaches the
retirement age, has a particular time of qualifying, and satisfies specific insurance criteria.

4 Conclusion

Europe is confronted with obvious but painful options. The first is to address jointly the
immediate task of recovery and long-term difficulties - globalization, resource pressures,
and aging - to compensate for recent losses, to become competitive again, to increase
productivity, and to establish the EU on a road to ascending prosperity (“sustainable
recovery").

As has been seen throughout this research, the state's engagement in social issues in the
United States is modest and only occurs when no other viable solutions exist. Notable is
also the fact that the help provided aims to be materially constrained, with an increasing
emphasis on employment or professional conversion. The American social model differs
from the European one by placing equal importance on the market and the person.
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Abstract

Research background: The rail transport sector is an important part of
mobility within the EU economy. The COVID-19 pandemic had a major
impact on the supply, demand, and economic performance of rail transport.
With its impact, it significantly influenced not only the development of rail
transport in Slovakia, but also the European railway markets in passenger
mobility and freight transport, especially in the first half of 2020. Railway
passenger and freight transport decreased significantly due to mobility
restrictions and the subsequent lower demand for transport. The number of
passengers in domestic rail transport fell by up to 90% in 2020 compared
to the previous year. Several operators, particularly those new to the rail
market, have had to shut down.

Purpose of the article: To face the negative economic effects of the
outbreak of the COVID-19 pandemic, railway companies needed financial
support. The paper deals with the identification of COVID-19 measures
introduced in railway transport and their impact on railway operations in
the Slovak Republic.

Methods: Outgoing and perspectives related to the operation of rail
transport in the future during the next closure measures. The methods used
to address this issue were based on the analysis, synthesis and comparison
of data obtained by primary and secondary research, as well as the use of
methods of deduction and induction, to draw general and specific
conclusions related to the topic.

Findings & Value added: The results of the evaluation reveal the
complexity and complexity of the introduced Covid measures, but the
added value of solving this problem is obtaining important data for the
rational setting of measures during the pandemic.
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1 Introduction

The COVID-19 pandemic in Slovakia is part of the global pandemic of the infectious
disease COVID-19, which is caused by the SARS-CoV-2 virus. The first case was
confirmed in Slovakia on March 6, 2020 (Dedik et al., 2022). The year 2020 was
historically recorded in the history of all mankind, in which the COVID-19 pandemic
spread across all continents. As a result of the coronavirus pandemic, many protective
measures were taken around the world in the spring of 2020. This has greatly changed our
daily life and our mobility (Beck, et al., 2020; lvanov, 2020). It is questionable whether and
how the pandemic and lockdown affected the use of transport modes, attitudes towards
transport modes and ownership of individual mobility options during the lockdown period
(Eisenmann et al., 2021; Abdullah et al., 2021). Restriction and suspension of transport,
commercial or international trains, the deliberate reduction of passenger mobility with the
aim of mitigating the pandemic significantly affected the development of sales in 2020
(Przybylowski et al., 2021; Anke et al., 2021). Significant changes occurred in the
purchasing behaviour of customers who chose train transportation only in the most
necessary cases (Ding and Zhang, 2021; Vickermann, 2021). In 2020, ZSSK transported
40% fewer passengers than in 2019. Passengers who chose the trains of the state carrier
ZSSK for their essential transportation travel significantly shorter distances. In domestic
transport alone, in some months the average transport distance fell by up to 16 kilometres
on average. The biggest year-on-year decrease in sales -82% was recorded in the month of
April, when interstate transport, transport by commercial trains and domestic trains were
suspended for the whole month according to the Saturday timetable (Bulkova et al., 2022).

2 Materials and Methods

Monitoring the development of the railway market is an important tool for obtaining up-to-
date information on individual segments of the railway market and analysing it. This
analysis is focused on the comparison of performances in rail freight transport (train
kilometres, gross tonne kilometres, sales) and in passenger transport (passenger kilometres,
sales). The data and information presented in this article are used from the analyses and
documents of the infrastructure manager and from the information available from railway
undertakings at the end of 2020, focusing on the monitored indicators of the impact of the
pandemic during 2020 (Slovak Republic, 2020).

The COVID-19 pandemic crisis has had a major impact on the supply, demand and
economic performance of rail transport. The largest impact was recorded in the second
quarter of 2020, from April to June (De Vos, 2020). Passenger transport was more affected
than freight transport, with international transport falling by an average of 85% in the
second quarter of 2020, domestic transport falling by 18%, while freight transport fell by
14% in the second quarter of 2020 (Dedik et al., 2022). The reduction in rail transport in the
first months of the crisis was a direct consequence of the public authorities' response to the
COVID-19 crisis (restrictions on passenger mobility) as well as the impact of the global
economic slowdown, which generally led to a reduction in transport demand (Zhang et al.,
2021; Marra et al., 2022). The number of passenger trains within the public service
operated in the network in the period from January to September 2021 is comparable to the
number for the same period in 2019, while in 2020 it was by 7.8% compared to 2019 lower.
However, the number of commercial passenger trains between January and September 2021
was still 21.5% lower than in the same period in 2019, which means that compared to the
same period in 2020, when it was 23.3% lower in compared to 2019, there has been no
recovery. The number of freight trains operating on the network was still 2.5% lower than
in the corresponding period in 2019.
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In passenger transport, performances were significantly affected by the pandemic,
which results from the restriction of passenger transport trains, where it was set from March
2020 by changing the schedule of public transport, the so-called Saturday's performance
regime. The highest decrease in output was recorded in April 2020. Output (train
kilometres) in the given month decreased by 37.60% compared to 2019. The most
significant decrease in train kilometres was recorded in international transport due to
restrictions, even disruption, of international rail transport (ZSSK, 2020). Figure 1 shows
the development of total transport performance in rail passenger transport.

Comparison of transport performance in passenger transport 2019 - 2020
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Figure 1. Comparison of transport performance in passenger transport in 2019 and 2020.
Source: Slovak Republic (2020)

Performance in passenger kilometres in rail transport also shows that the most
significant decrease was recorded in April 2020. Overall, passenger transport performance
in 2020 in the above indicator decreased by as much as 47.10% compared to the previous
year 2019. During the first wave of the pandemic (COVID-19), passenger transport saw
significant declines in the number of passengers transported in national and international
transport. The number of transported persons in domestic transport decreased by 60.90%
compared to 2019 and in international transport by 67.32% (figure 2). The negative value in
April represents the return of the fare. The development of the number of transported
persons in international transport is shown in Figure 2.
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Figure 2. Development of number of passengers carried in international transport.

Source: Slovak Republic (2020)
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The performance in freight transport was not affected by the pandemic situation to such
an extent that it significantly affects the performance of this market segment in the
monitored indicators. Nevertheless, the development of performance before and during the
pandemic was reduced in terms of train kilometres and gross tonne kilometres in 2020
compared to the previous period, while the indicators were not at the level of the freight
transport performance plan. The overall decrease in freight transport performance in 2020
compared to 2019 was by 7.2%. in the train kilometres indicator (Slovak Republic, 2020).
The total performance in freight transport, expressed in gross tonne kilometres for 2019 and
2020, is shown in Figure 3.
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Figure 3. Comparison of total transport performance in freight transport in 2019 and 2020.
Source: Slovak Republic (2020)

The COVID-19 pandemic also affects the management of the ZSSK in 2021. In the
months of January and February 2021, compared to 2020 (January and February 2020 were
not yet marked by a pandemic), we transported 7.9 mil. passengers less (-65.24%), which
corresponds to a shortfall in revenues from passenger transport in the amount of 9.2 mil.
EUR (-71.24%) (ZSSK, 2021)

2.1 Transportation of passengers by the state carrier ZSSK

In 2020, the 46,657,000 people were transported in passenger transport, which was
30,700,000 passengers less than last year, a year-on-year decrease of 39.69%, of which:
- A year-on-year decrease of 27,432 thousand persons (-37.84%) was recorded in domestic
transport, of which a decrease of 587 thousand persons (-71.76%) was recorded in
commercial trains (ZSSK, 2021).
- In international transport there was a year-on-year decrease of 3,338 thousand persons (-
25.27%). Significant changes occurred in the purchasing behaviour of customers who chose
train transportation only in the most necessary cases. The year-on-year decrease in the
number of transported passengers was also reflected in the decrease in transportation
performance in passenger kilometres, which in 2020 reached a total volume of 2,117,957
thousand passenger kilometres. Compared to 2019, this is 1,885,774 thousand passenger
kilometres less (-47.10%). Transport performance in train kilometres, including alternative
bus transport, reached a total of 32,455 thousand train kilometres in 2020. Compared to last
year, traffic performance decreased by 2,048 thousand train kilometres (-5.94%) (ZSSK,
2021).

The development of transport performance in railway passenger transport of the carrier
ZSSK is shown in Table 1.
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Table 1. Development of transport performance in railway passenger transport of the carrier
ZSSK.

Total rail Transport performance
passenger (mld. Passenger Passengers (mid. Transport_ peljformance
; Passengers) (mld. Train kilometres)

transport kilometres)

2006 2,194.20 47.021 32.068

2007 2,147.96 45.598 32.060

2008 2,278.66 47.184 32.002

2009 2,249.07 45.342 31.980

2010 2,291.27 45.004 32.048

2011 2,431.72 45.959 31.331

2012 2,413.49 43.445 30.559

2013 2,421.95 44.287 30.438

2014 2,503.13 47.286 30.791

2015 3,081.25 57.275 31.856

2016 3,193.72 65.606 31.477

2017 3,759.92 72.473 32.641

2018 3,815.15 73.808 33.649

2019 4,003.73 77.357 34.503

2020 2,117.96 46.657 32.455

Source: ZSSK (2021)

Table 1 provides an overview of performance in railway passenger transport of the
carrier ZSSK, where we can see the development of transport performance in passenger
kilometres, in the number of transported passengers and in train Kilometres. In 2020, we see
a significant decrease in traffic performance, as a lockdown was introduced and the carrier
ZSSK had to cancel a large number of trains.

3 Results and Discussion

The spread of the COVID-19 crisis has had a serious impact on rail carriers due to a
significant reduction in demand for rail transport services. Some carriers face significant
liquidity problems, large losses and, in extreme cases, the risk of bankruptcy. As a result of
these adverse changes, Regulation (EU) No 182/2011 of the European Parliament and of
the Council has been issued. 2020/1429 of 7 October 2020 laying down measures for a
sustainable railway market regarding the spread of COVID-19 (Haspra, 2021). All the
measures below have been defined for national rail passenger services. No restrictions have
been and are not imposed on rail freight.

3.1 Measures of EU for a sustainable rail market

Regulation no. 2020/1429 addresses the issue where many railway undertakings in the
context of this emergency may not always be able to pay infrastructure access charges (or
the cost of using the track). One of the tools to mitigate the negative economic impact on
passenger or freight transport should be to allow these charges to be reduced, waived or
deferred. According to Article 31 par. According to Article 3 of Directive 2012/34 / EU of
the European Parliament and of the Council, infrastructure access charges shall not be
lower than the costs incurred in operating the rail service (European Union, 2020).
However, in order to mitigate the impact of the COVID-19 crisis, Member States should be
able to allow infrastructure managers to reduce, waive or defer such charges in a
transparent, objective and non-discriminatory manner over a defined reference period
(Haspra, 2021). In a similar way, the issue of track mark-ups should be addressed, and
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infrastructure managers should be able to assess the market segment's ability to bear this
burden in times of crisis, or to reduce, waive or postpone these mark-ups. The spread of the
pandemic in terms of restricting population movements has caused serious disruption to rail
transport, which in turn has caused widespread disruption of train paths, leading to
temporarily lower capacity utilization. Even in this case, infrastructure managers should
have a relevant option not to collect these charges during the specified reference period
(Haspra, 2021). A reduction in charges granted by Member States in accordance with this
Regulation would lead to a drawdown of part of the funds on the revenue side of
infrastructure managers.

3.2 Measures of ZSSK in national and international rail transport

Measures taken by ZSSK in relation to customers:

- Increased frequency of disinfection of all railway vehicles beyond normal cleaning
(except toilets, disinfection of handles, buttons, door handles, trash cans);

- Complete disinfection of the interior of vehicles with ozone, disinfection of vehicles with
chlorine;

- Increased frequency of disinfection of wagons (one to three times per 24 hours);

- Campaign: WE TAKE RESPONSIBILITY BY TRAIN - #slusnevlakom (COVID-19);

- Support for safe travel, informing about the measures taken and the implementation of

interventions - air, surfaces, personnel (ZSSK, 2021).

Measures introduced in restaurant wagons:

- The entrance to the restaurant car is in the OP mode (vaccination — overcoming), ie
persons vaccinated or after overcoming Covid.

- Customers' seating in the wagon is limited so that every other table is free to maintain the
prescribed distance. Cross-seating also applies in the bar area of the wagon.

- Occupancy of one table for a maximum of 4 people or people from one household.

- Consumption of drinks and meals is only possible in the seating area, in order to ensure a
controlled distribution of people.

- Passengers have the opportunity to take To Go food or order it from their seat via the
Najedzsavovlaku.sk application and it is brought to them by the staff to their place.

- The possibility to order food through the application Najedzsavovlaku.sk is possible only
in domestic suburban transport.

The company has also introduced a series of temporary measures related to off-train
services:

- Closure of all customer centres;

- Closure of the reservation centre for personal equipment;

- Closure of selected points of sale;

- Stopping the transport of consignments marked COURIER,;
- Suspension of the admission of luggage to the depository;

- Ban on sending and handing over found items on the train.

Passengers were allowed to reimburse the full amount of tickets and seats they
purchased after the introduction of these measures from March 2020. From December 2021
until the end of the pandemic, ZSSK limited the transport of more than 350 trains. In
national trains, restaurant cars were not occupied during the transfer. Passengers had the
option of taking food To Go or ordering it from their seat via the "Najedzsavovlaku.sk"
application. Passengers were advised to buy tickets without waiting in line through the e-
shop or the mobile app Ideme vlakom.
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3.3 Measures of Slovak infrastructure manager ZSR

The measures put in place by the infrastructure manager to slow down the spread of the
COVID-19 virus, which have been analysed since 2020, are arranged chronologically. For
passengers, the measures are identical to those used in all spheres of public life during the
2020 to 2021 pandemic, namely cleaning and disinfection of railway station areas, in
particular the surfaces touched by people (door controls, handles, handrails, armrests ,
tables and the like) (ZSR, 2020).

7SR also plans to create premises for the shutdown of trains or their wagons for the
needs of an unexpected shutdown. Employees coming into possible close contact with the
traveling public on the platforms, the dispatchers, as well as the affected switches, shall be
equipped to perform their activities with protective drapes, protective gloves and hand
disinfectants, the distribution of which to the affected workplaces is regularly carried out
(ZSR, 2020).

7SR tightened measures in the fight against the COVID-19 pandemic by suspending the
sale of travel tickets by employees at 67 stations in the Slovak Republic. These are stations
where sales do not take place through ZSSK, until now sales were mediated by ZSR
employees on the basis of contracts (ZSR, 2020). Those interested in traveling by train
from the mentioned stations are advised to purchase tickets electronically. The
infrastructure manager has enabled employees who are permitted by the nature of their
activities to work from home. Even at workplaces where the conditions and nature of the
work allow it, the number of employees present was reduced as part of the change (ZSR,
2020). Another change is characterized by a return to the travel schedule before the start of
the pandemic situation, or by adapting it to the current pandemic situation. Anti-pandemic
measures were designed and implemented based on the number of infectious people, when
the Ministry of Health introduced the so-called COVID machine. Covid Automat is a
system for monitoring the development of the epidemic and taking anti-epidemic measures
depending on the intensity of the spread of SARS-CoV-2. The task of the Covid Automat
monitoring and signalling system is to provide an early warning against the uncontrolled
spread of the disease so that the (public) healthcare system can take the necessary
preventive steps and prevent the uncontrolled spread of the disease in advance, as well as
contribute to its stabilization and gradual improvement during the ongoing critical situation.
The aim of this system is to ensure measures that are: simple, understandable, predictable,
targeted, feasible, safe and in accordance with the legislation. Since the epidemic situation
can be different within the individual districts of the Slovak Republic, the measures reflect
the differences in the needs of the individual measures at the district level. Figure 4 shows
the setting of the Covid machine according to the Office of Public Health, based on which
the established Covid measures are implemented and their impact on mobility.

COVID automat 7 degree COVID automat 5 degree
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of Risk Level
Green {Monitoring Unlimited 0 Colowr . DESTHEA of Risk
Yellow Ist level of wariness |Recommended home-office 1
2nd level of wariness [Recommended home-office 1 Green Monitoring Unlimited 0
1st level of waming |Recommended home-office 1 |Orange | Wariness Unlimited 0

a 3 Highly recommended home- ; =

2nd level of wamning 2 Ist level of threat  |OTP mode 1

office

A Ordered home-office >

3rd level of warning 3 gun 2nd level of threat  |OTP mode 1
wherever possible

Ordered home-office

4th level of waming 3rd level of threat  |OTP mode 1

wherever possible

OTP mode vaccinated - testing - overcoming

Figure 4. Comparison of total transport performance in freight transport in 2019 and 2020.
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Source: authors, according to Ministry of Health of the Slovak Republic

Covid Automat is designed for the Slovak Republic and evaluates and informs about the
current epidemiological situation in a combined way. It informs about risk at the level of
individual districts. Grades in the Covid Automat are defined by colours and scores. As the
score increases, the degree of risk increases and stricter measures are applied. Based on a
predefined COVID machine, all established Covid measures affecting the mobility of the
population in railway passenger transport were comprehensively evaluated. These measures
are evaluated at weekly intervals according to the risk and degree of risk of infection within
each district of the Slovak Republic.

As an example of the use of the Covid machine, we can cite the evaluation of Covid
measures in the Zilina region. Figure 5 shows the execution of the established measures
under the Covid machine during the second wave of the pandemic.
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Figure 5. Evaluation Covid measures in districts of Zilina region according to the COVID automat.

Source: authors

During the first wave of the pandemic, rail transport in Slovakia suffered a significant
drop in transport performance. With the declaration of the global pandemic and a state of
emergency in the Slovak Republic in March 2020, an average drop in performance on all
routes by 61% was observed. The sharp decline in output continued until April, when it
stopped at an average of 87%, compared to the previous year before the pandemic, the
positive trends in rail transport in the Slovak Republic had been evident for several years.
The number of passengers grew every year before 2020, and it can be assumed that after the
end of the pandemic, the growth trend will resume. Functioning railway connections within
the Slovak Republic offer a suitable alternative to the individual automobile transport for
transfer between regional cities. There is a presumption that with the resurgence of cars on
the roads, potential passengers will find their way back to rail transport. The EU’s efforts to
reduce emissions through the financing of greener modes of transport provided by rail can
also contribute to long-term positive developments. With the gradual reconstruction of lines
from sources partially provided by the European Union, the competitiveness of train
transport in Slovakia may increase.

4 Conclusion

The negative effects of the pandemic are more of a short-term threat to rail transport.
Weakened passenger confidence in the sterility of trains and stations is unlikely to persist
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for more than half a year after the end of the pandemic. The transfer of passengers to the
individual automobile transport, combined with the effort to avoid human contact, will no
longer be an attractive option with many cars returning to the roads and opening up the
economy. Regular contact with people at work and leisure is overshadowed by the fear of
contact with unknown passengers during the train journey. The biggest threat to the smooth
development of railway transport in the Slovak Republic is the shortage of financial
resources caused by more than an annual decrease in passengers. The national carrier ZSSK
has an almost monopoly position on the railway transport market within the Slovak
Republic. For this reason, the losses caused by the pandemic could be covered by a state
subsidy. However, it is not clear whether the Slovak government will be prepared to spend
sufficient funds to cover the losses incurred.

Currently, based on this assessment, further research is underway to accurately evaluate
how the introduced Covid measures have affected the mobility of the population in rail
passenger transport in the Slovak Republic. This research are supported by detailed
mathematical and statistical analyses, and their result should be a model that will define the
mobility of the population during a pandemic and then set up a system or a package of anti-
pandemic measures.

Acknowledgements

This publication was created thanks to support under the Operational Program Integrated
Infrastructure for the project: Identification and possibilities of implementation of new
technological measures in transport to achieve safe mobility during a pandemic caused by
COVID-19 (ITMS code: 313011AUX5), co-financed by the European Regional
Development Fund.

References

1. Abdullah, M., Ali, N., Hussain, S. A., Aslam, A. B., & Javid, M. A. (2021). Measuring
changes in travel behavior pattern due to COVID-19 in a developing country: A case
study of pakistan. Transport Policy, 108, 21-33.

2. Anke, J., Francke, A., Schaefer, L. M., & Petzoldt, T. (2021). Impact of SARS-CoV-2
on the mobility behaviour in germany. European Transport Research Review, 13(1).

3. Beck, M. J,, Hensher, D. A., & Wei, E. (2020). Slowly coming out of COVID-19
restrictions in australia: Implications for working from home and commuting trips by
car and public transport. Journal of Transport Geography, 88.

4. Bulkova, Z., Gagparik, J., Dedik, M., & Kampf, R. (2022). Implementation of COVID-
19 measures in railway operation in the Slovak Republic. Cognitive sustainability,
1(2), 1-12.

5. Dedik, M., Zitricky, V., Valla, M., Gasparik, J., & Figlus, T. (2022). Optimization of
timetables on the Bratislava—Zilina—Kogice route in the period after the end of the
COVID-19 pandemic. Sustainability (Switzerland), 14(9).

6. De Vos, J. (2020). The effect of COVID-19 and subsequent social distancing on travel
behavior. Transportation Research Interdisciplinary Perspectives, 5.

7. Ding, H., & Zhang, J. (2021). Dynamic associations between temporal behavior
changes caused by the COVID-19 pandemic and subjective assessments of
policymaking: A case study in japan. Transport Policy, 110, 58-70.

131



Globalization and its socio-economic consequences 2022 — University of Zilina, Faculty of Operation and
Economics of Transport and Communications, Department of Economics

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Eisenmann, C., Nobis, C., Kolarova, V., Lenz, B., & Winkler, C. (2021). Transport
mode use during the COVID-19 lockdown period in germany: The car became more
important, public transport lost ground. Transport Policy, 103, 60-67.

European Union. (2020). Regulation (EU) 2020/1429 of the European Parliament and
of the Council of 7 October 2020 establishing measures for a sustainable rail market in
view of the COVID-19 outbreak. https://eur-lex.europa.eu/legal-
content/en/TXT/?2uri=CELEX%3A32020R1429

Haspra, D. (2021). Impact of the covid-19 pandemic on the railway sector. Scientific
and Technical Proceedings of the Sprdva Zeleznic, 4/2021, 1-18.

Ivanov, D. (2020). Predicting the impacts of epidemic outbreaks on global supply
chains: A simulation-based analysis on the coronavirus outbreak (COVID-19/SARS-
CoV-2) case. Transportation Research Part E: Logistics and Transportation Review,
136.

Marra, A. D., Sun, L., & Corman, F. (2022). The impact of COVID-19 pandemic on
public transport usage and route choice: Evidences from a long-term tracking study in
urban area. Transport Policy, 116, 258-268.

Przybylowski, A., Stelmak, S., & Suchanek, M. (2021). Mobility behaviour in view of
the impact of the COVID-19 pandemic-public transport users in gdansk case
study. Sustainability, 13(1), 1-12.

Slovak Republic. (2020). The impact of COVID-19 on the development of railway
transport in Slovakia in 2020 compared to 2019. Transport Authority.
http://drahy.nsat.sk/wp-content/uploads/sites/3/2021/07/COVID-monitorovacia-
spraeC3%Alva-2020.pdf

Vickerman, R. (2021). Will covid-19 put the public back in public transport? A UK
perspective. Transport Policy, 103, 95-102.

Zhang J., Zhang R., Ding H., Li S., Liu R., Ma S., Zhai B., Kashima S., & Hayashi Y.
(2021). Effects of transport-related COVID-19 policy measures: a case study of six
developed countries. Transport Policy, 110, 37-57.

ZSSK. (2020). Coronavirus 2020. Zelezniéna  spolognost  Slovensko.
https://www.zssk.sk/koronavirus/

ZSSK. (2021). Annual report of ZSSK from year 2020. Zelezniéna spolo&nost
Slovensko. https://www.zssk.sk/wp-content/uploads/2021/10/Vyrocna-sprava-2020.pdf
ZSR. (2020). The activities of the ZSR crisis staff. Slovak Railways.
https://www.zsr.sk/pre-media/vyjadrenie-media/2020/marec/cinnost-krizoveho-stabu-
zsr.html

132


https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32020R1429
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32020R1429
http://drahy.nsat.sk/wp-content/uploads/sites/3/2021/07/COVID-monitorovacia-spr%C3%A1va-2020.pdf
http://drahy.nsat.sk/wp-content/uploads/sites/3/2021/07/COVID-monitorovacia-spr%C3%A1va-2020.pdf
https://www.zssk.sk/koronavirus/
https://www.zssk.sk/wp-content/uploads/2021/10/Vyrocna-sprava-2020.pdf
https://www.zsr.sk/pre-media/vyjadrenie-media/2020/marec/cinnost-krizoveho-stabu-zsr.html
https://www.zsr.sk/pre-media/vyjadrenie-media/2020/marec/cinnost-krizoveho-stabu-zsr.html

Globalization and its socio-economic consequences 2022 — University of Zilina, Faculty of Operation and
Economics of Transport and Communications, Department of Economics

Business Strategies for Increasing Competitiveness by
Integrating Sustainable Innovation

Sorin Burlacu'*, Roxana Sarbu?, Mihaela Diana Negescu-Oancea?, and Catalin Romeo
Cretu*

L Bucharest University of Economics, Piata Romana, 6, 010374 Bucharest, Romania
2 University of Agronomic Sciences and Veterinary Medicine of Bucharest, Bulevardul Marasti 59,
011464 Bucharest, Romania

Abstract

Research background: The current state of the global economy and the
predictions for mid-2022 show that the world economy could be on the
verge of another crisis. The war in Ukraine has thrown the fragile global
recovery off balance. It has caused a terrible humanitarian crisis in Europe,
pushed up food and commodity prices, slowed down global growth, and
made inflationary pressures worse around the world. Uncertainties in
geopolitics and the economy make people less likely to invest or do
business, which makes the short-term economic outlook even worse.
Purpose of the article: The aim of our research is to highlight trends
relevant to the strategic orientation towards sustainability in business
administration.

Methods: The main research method is documentary analysis. In order to
achieve the proposed objective, we analysed several sustainability
strategies according to the correlation with the business strategy. Then we
correlated the obtained results with sustainable performance assessment
methods to identify a possible relationship between innovation and
sustainability.

Findings & Value added: Following the research carried out, we found
that the variables that keep the need for expertise in this subject at a high
level are the extraordinary relevance of the integration of sustainability in
the company, as well as the complexity of this process. The data analysed,
although presented through a large number of researches, brought to light
some aspects that are not fully understood, which could help to integrate
sustainability in business more quickly. The value of the results obtained
by us consists in the presentation of directions and support tools for
management that can evaluate risks and possibilities and, finally, allow the
development of viable business strategies to increase competitiveness
through the integration of sustainable innovation.
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1 Introduction

The current state of the global economy and projections for the middle of 2022 indicate that
another economic crisis may be just around the corner for the global economy (Burlacu et
al., 2022). The conflict in Ukraine has derailed the fragile global recovery, which has
resulted in a catastrophic humanitarian catastrophe in Europe, a rise in the costs of food and
other commodities, a slowdown in global economy (Radulescu et al., 2022a), and an
intensification of inflationary pressures around the world (Radulescu et al., 2022b). The
short-term economic prognosis is made even worse by the presence of geopolitical and
economic uncertainties, which reduces trust in the business and investment sectors (Ladaru
et al., 2022). Commodity markets have been thrown into disarray as a direct result of the
conflict in Ukraine and the sanctions imposed against the Russian Federation, which has
further exacerbated supply shocks (Belostecinic et al., 2022). After a significant
improvement in 2021, it is anticipated that the expansion of global commerce would
decelerate significantly in 2022 (Burlacu et al., 2021a). Energy, food, and commodity
prices all rose since exports of crude oil, natural gas, grains, fertilizers, and metals were all
directly impacted by the conflict (Figure 1). Russia and Ukraine are major exporters of food
stuffs, providing 25% of the world's wheat, 16% of the corn, and 56% of the sunflower oil .
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Figure 1. Major commodity prices, January 2018 to March 2022
Source: UNCTAD

It is estimated that global growth will slow from 5.7 percent in 2021 to 2.9 percent in
2022, which is much lower than the 4.1 percent that was forecast in January 2022. It is
anticipated that it will proceed at approximately this rate. During the years 2023 and 2024,
the conflict in Ukraine will cause short-term activity, investment, and commerce to be
disrupted. As a result, retained demand will decrease, and the government will stop
adjusting their fiscal and monetary policy (Mogos et al., 2021).

This year, the level of per capita income in developing economies will be about 5
percent lower than the trend that existed prior to the epidemic. This shortfall is due to the
fact that the virus and the war both did significant harm (Burlacu et al., 2021b).

Russia's invasion of Ukraine has made the global economy slow down even more,
adding to the damage caused by the COVID-19 pandemic (Popescu et al. 2021; Radulescu
et al., 2021). According to the latest World Bank report on the global economic outlook,
this could be the start of a long period of low growth and high inflation. This raises the
chance of stagflation, which could be bad for both middle-income and low-income
economies (Balu et al., 2021; Sarbu et al., 2021). The conflict in Ukraine has resulted in an
expensive humanitarian situation that needs to be resolved through peaceful means. At the
same time, the economic damage produced by the conflict will contribute to a considerable
slowdown in global growth in 2022 and will contribute to rising inflation. Both effects are
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expected to come about because of the fight. The most vulnerable communities in low-
income countries have been affected the hardest by the rapid rise in the prices of fuel and
food.

After 2023, it is anticipated that the rate of global growth will slow down to
approximately 3.3 percent over the medium term. Because of rising price pressures and the
impact that war has had on commodity prices, economists now predict that industrialized
economies will have an inflation rate of 5.7% in 2022, while emerging and developing
economies will experience an inflation rate of 8.7%.

2 Methods

The main research method is documentary analysis. In order to achieve the proposed
objective, we analysed several sustainability strategies according to the correlation with the
business strategy. Then we correlated the obtained results with sustainable performance
assessment methods to identify a possible relationship between innovation and
sustainability.

2.1 Sustainable development strategies

Climate change, population growth, the spread of disease, global food security, and the
availability of fossil fuels and raw materials are all global problems that need long-term
solutions (Profiroiu et al., 2020a,b). These problems can only be solved by research, new
technologies, and spreading innovations (Negescu Oancea, et al., 2020). So, some countries
have come up with and put into action strategies for sustainable development that can be
used as models by all governments around the world (Bodislav et al., 2020). Next, we'll
look at three strategies that have helped not only with economic and social growth, but also
with protecting the environment (Bran et al., 2020). These are the plans for sustainable
development that Germany, Finland, and China have chosen.

According to Boons and Liideke-Freund (2013), the normative prerequisites for
sustainable innovation at the level of the business model are as follows: the value
proposition supplies the economic value, as well as the social and environmental values,
and all of these values are measurable; the value proposition summarizes the outcomes of
the "conversation™ that took place between the firm and the society; products already on the
market: an equilibrium is achieved when the behaviours of those involved in manufacturing
and consumption are taken into account; producers, consumers, and other stakeholders are
all actively seeking a balance in terms of new product development.

It is expected of suppliers to assume duties comparable to those of the company, which

may involve entering into agreements to comply with voluntary norms about working
conditions, usage of materials, and other matters pertinent to sustainability (Bodislav et al.,
2020). The interaction with customers and consumers encourages those individuals to
assume responsibility for their consumption but does so without shifting those duties to the
company (Radulescu et al., 2020). The financial model considers not only the implications
for the environment and society, but also the appropriate distribution of monetary costs and
gains among the various parties involved (Jianu et al., 2019).
Sustainable business models identified in the specialized literature could be grouped in the
following categories: "The base of the pyramid”, Environmental supply management,
"From swing to swing", Industrial symbiosis and Product-service systems (Angheluta et al.,
2019)
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1. The base of the pyramid

Businesses that are sustainable and produce social and societal value are typically
included in BOP (bottom of the pyramid) models, which target underdeveloped nations
where the potential for development is the highest. Many businesses have been able to
prove that low-income markets present an unprecedented opportunity for the growth and
success of their respective companies by employing cutting-edge business models, enduring
financial losses for a few years, and taking on responsibilities in the areas of education and
awareness. sustainable development.

The "base of the pyramid" is comprised of an incredible number of consumers, over 4
billion persons, who have very modest incomes (less than $1.5 / day). This section of the
pyramid is also known as "the bottom of the pyramid.” It has been calculated that the
combined purchasing power of Brazil's 25 million poorest households amounts to 73 billion
dollars annually. Because poor purchasing power is just one of many obstacles, the success
of the BOP company requires a complete rethinking of the business model that has been
used up until now.

2. Environmental supply management

By substituting materials and increasing the fraction of recycled materials in use, the
goal is to reduce the amount of material that is consumed and the amount of pollution that
is produced. The development of environmentally friendly manufacturing and recycling
technology has been a driving force behind the widespread adoption of the model. The
methodology makes it possible to improve supply stability by fortifying connections with
select suppliers and decreasing the impact of price changes.

IKEA made use of this approach for the IWAY initiative, which formalizes the
company's philosophy of design, which is centred on pragmatism and reducing the amount
of material usage as much as possible. According to him, the design of the product is
developed with the product's price, manufacturing, and logistics serving as the beginning
point, and then subsequent adjustments are made according to this benchmark. IWAY was
initially applied to components that were required for the creation of products, but its scope
was eventually broadened to include those that were not immediately connected to
production. Collaboration with many different organizations allowed for the successful
implementation of IWAY. For instance, UNICEF has aided the company in order to ensure
that it does not buy any materials or goods that involve the use of child labour. In addition,
the organization assisted prospective vendors in implementing the necessary adjustments so
that they could fulfil the prerequisites of the IWAY standard.

3. From cradle to cradle (C2C)

It is a way of conducting business with the objective of improving product qualities that
are important for preserving the natural environment (safety, reuse, recycling). The
ecological principle that states that each substance created by one creature must be able to
be used by at least one other organism requires that the materials used in the production of
the products be capable of being utilized by biological or technological systems. To achieve
a cyclical transformation should always be the first step in the design process for both
products and processes. "Waste is food," "maximizing the utilization of solar energy," and
"diversity conservation" are the principles that underpin the C2C initiative. If all enterprises
were to conform with the C2C principles, then the economy would follow the natural
pattern, which would prevent the depletion of resources and the destruction of the
environment.

4. Industrial symbiosis
Industrial symbiosis is similar to the C2C model in that it promotes cyclicality in the use of
materials but is more complex through the emphasis on business relationships. Industrial
symbiosis (also called industrial ecosystem) is a group of companies that cooperate to make
the best use of resources by mutually recovering the waste they generate (waste produced at
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one company is used as a raw material at another company). At the level of symbiosis that
minimizes resource consumption and pollution. The formalization of collaborative
relationships is often preceded by their formation through the model of environmental
supply management or C2C.

5. Product-service systems (PSS)

SPS stands for "sets of products and services that fulfil the needs of the consumer," and the
primary objective of these bundles is to promote the usefulness of the underlying product.
Within the context of the SPS, the connection between product and service shifts depending
on which aspect contributes more to satisfying customer requirements. The physical
delivery of the product is being replaced by the supply of a combination of goods and
services that are tailored to the requirements of the customer. The manufacturer develops an
interest in all stages of the product's life cycle, including pre-production, production,
distribution, use, and decommissioning, in addition to other products and services that may
influence how beneficial the product is.

PSSs are not sustainable in and of themselves, but they have a high potential to provide
sustainable solutions. This is because optimizing SPSs requires an approach that considers
the system, which enables the expansion of the innovation space and the identification of
opportunities for architectural innovation. SPS are regarded as the most promising "green"
sustainable business models at the European level since they represent alternatives to the
sale of products or services. The significant potential of PSS to contribute to the growth of
sustainable business was also one of the conditions for creating and promoting the circular
economy model (Burlacu et al., 2018a). This was one of the prerequisites for establishing
and promoting the circular economy model.

3 Results

A successful implementation of sustainable innovation is dependent on the following
factors: a familiarity with both the market and the regulations; the ability of consumers to
have the desire and financial means to buy the end-result products or services, the existence
of legislative restrictions on environmental impact and social protection, and educational
campaigns to develop a culture of sustainability in society are all necessary conditions for
sustainable innovation; cooperation across functional boundaries; it is necessary to provide
the conditions for interactions that could potentially be synergistic not only between
departments but also between stakeholders; education with a focus on innovation; aims to
remove cultural barriers that may prevent the identification of market opportunities for
products or services that integrate sustainable innovation; the action that ensures the
premises of the learning process is the critical analysis of one's own actions and the
identification of possibilities for improvement; the funding of research and development
activities (Burlacu et al., 2018b; Bodislav et al., 2019).

Organizations need to make investments in research to develop new technologies, but
also in order to create new products or services; investments in research must aim at
recycling materials, using materials obtained through recycling, extending the life of
products, reducing energy consumption, and other similar goals (Radulescu et al., 2018).
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Figure 2. Global trade trends
Source: https://unctad.org/

Figure 2 shows that the increase in exports from developing nations was around 30

percent higher than in the same period in 2020, whilst the increase in exports from affluent
countries was just 15 percent. As the price of commaodities climbed, growth was stronger in
regions that were major exporters of commaodities.
In 2021, the value of global trade hit a new high of $28.5 trillion, although this figure is
expected to fall in 2022. The fourth quarter of 2021 saw a surge in imports and exports
above the levels seen before to the pandemic in all of the main economies that engage in
international trade. Trade in goods increased more rapidly in the developing world than it
did in the affluent countries. The levels of imports and exports in 2019 were significantly
higher than they were before the epidemic in every major trading economy. The developing
world has seen more growth in the volume of goods traded as compared to the
industrialized countries

4 Discussion

Most of the significant adjustments necessitated by sustainable development's
socioeconomic concerns also have far-reaching financial ramifications. The following are
some current developments in business administration that bear on the strategic orientation
towards sustainability: paying special attention to how income inequality reflects structural
inequalities in terms of gender, race, and age; if economic growth is accomplished without
new job opportunities being created, then the expansion will be unsustainable. As a result
of a lack of leadership at the international level, the world has failed to effectively handle
numerous pressing issues in recent years. Increased pollution in emerging nations because
of industrialization, mirroring trends in the industrialized world. Climate change is
increasing the frequency of extreme weather events. Rising nationalist sentiment as a means
of shielding communities and their values from the unequal benefits of globalization-driven
economic prosperity. The water situation has worsened as a result of rising populations,
diminishing supplies, and widespread poverty. By widening the scope of empirical
research, continuing to organize knowledge, and putting certain ideas and theories to the
test, we think it's important to learn more about: how a business's field of activity, size, and
financial performance affect its long-term strategy; the link between a strategy for
sustainability and being competitive; companies that don't want to incorporate sustainability
into their business; how to do research on how to talk about sustainability; how
stakeholders are affected by communication plans for sustainability; factors that affect how
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sustainable leadership shows up and how a sustainable organizational culture grows;
competitiveness and sustainability, both in terms of what "cause™" means and what "type" of
cause it is; the effects of new, sustainable competitors on existing ones, broken down by
sector; the integration of sustainability into business in Romania and how it could help raise
the country's level of competitiveness; innovative, sustainable business models can be
copied in different ways depending on the industry and the country's social and economic
situation; putting together open innovation ecosystems to help businesses be more
sustainable.

In conclusion, the variables that retain the need for expertise in this subject at a high
level are the tremendous relevance of integrating sustainability in company, as well as the
complexity of this process. The data that were analysed, while being presented by a very
large number of research, brought to light several issues that are not fully understood,
which could assist a faster integration of sustainability into business. In addition to this,
there was a demand for the development of management support tools that could evaluate
risks and possibilities as well as establish strategies for the sustainability of businesses.
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Abstract

Research background: In terms of its economic content, the financial
system is presented as a set of financial relations that manifests itself in the
process of formation, distribution and use of funds. Thus, there are two
major subsystems: the public financial subsystem, which represents the set
of financial relations through which public funds are formed, distributed
and used, with the public authorities managing these funds in the public
interest; the private financial subsystem, considered as a set of financial
relations through which private financial funds are formed, distributed and
used, having in the foreground the entities and private persons that manage
the respective funds in private interest.

Purpose of the article: This paper proposes to present the most important
theoretical and practical aspects of the two opposing systems, but also
related in many respects, namely the public and the private. By
comparison, we can see interdependencies between the two, but also their
impact at the macroeconomic level.

Methods: Mix research technique has been used. While qualitative
research entails in-depth literature readings and reports, quantitative
analysis entails presenting data via graphs and tables.

Findings & Value added: Following these researches, the connection
between the public and the private system was found and the magnitude
they brought to the economic phenomenon, both at national and global
level. The article adds value through the analysis performed at European
and Romanian level and through the interpretation of statistical data related
to these interdependent sectors.
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1 Introduction

In Romania, for a long time there was no well-cohesive and organized financial system.
Concerns for financial science have existed since the nineteenth century, Dimitrie Sturdza,
Petre Carp and lon Ghica, being among the first to try to define the notion of finance (Jianu
etal., 2019).

Thus, the following financial subsystems are distinguished: the public financial
subsystem and the private financial subsystem, which can be characterized both at the
individual level and from the perspective of their interdependence (Radulescu et al., 2020;
Francu et al., 2021).

Corporate finance is a subsystem that expresses the financial relationships, through
which the capital and the funds managed by these entities are set up, used (Acemoglu et al.,
2019; Burlacu et al., 2021). Those who participate in these relations are enterprises or
economic and social entities (Allen et al., 2020; Bodislav et al., 2021; Burlacu et al., 2022)

The state budget and local budgets represent certain relations of redistribution of GDP
regarding the establishment of budgetary funds but also their distribution, all to meet public
needs (Ghardallou, 2021). Here the participants are individuals and legal entities only as
taxpayers (Burlacu et al., 2021; Srinivas, 2021). The private financial system seen as a
whole through the financial relations through which the private financial funds are
constituted, distributed and used, having in the foreground, as participants, the private
entities and persons that manage the respective funds in private interest (Javheri & Gawali,
2022).

The bank loan aims at mobilizing financial resources but also redistributing them
through the principle of repayability and interest payment for the borrowed amounts
(Sacchi & Salotti, 2015). Here are found natural and legal persons in the role of creditor or
in the role of debtor, private financial-banking institutions having the role of financial
intermediaries (Curran et al, 2019).

Household finances include financial relationships involving institutional entities
(families, singles, various consumer communities, etc.) that generate income and use it
according to their needs to procure the goods and services needed for consumption,
including saving and investing money (Hassan et al., 2022).

2 Methodology

This paper proposes to present the most important theoretical and practical aspects of the
two opposing systems, but also related in many respects, namely the public and the private.
By comparison, we can see interdependencies between the two, but also their impact at the
macroeconomic level. Mix research technique has been used. While qualitative research
entails in-depth literature readings and reports, quantitative analysis entails presenting data
via graphs and tables

3 Results - Analysis of the functioning of the public financial system
Table 1- The state budgets

Name Year 2017 2018 2019 2020 2021
Incomes 76.485,1 78.698,1 144.012,1 97.846,2 141.023,2

Source: General State Budget for the analysed period for revenues
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As can be seen in the period analysed from the point of view of income, the year that
had a maximum threshold was 2019, as a result of some regulations, we have a minimum
threshold at the beginning of the period.

During the analysed period, there is a gradual increase in the first 3 years, and a
declining step in 2020, and then to increase spending due to certain external factors, in 2021
the year of the pandemic, spending was needed from the state budget to counter this
pandemic. (Kolodiziev, O., Telnova H., et al., 2021).

The execution of the budgets of institutions and public activities financed entirely or
partially from own revenues follows an upward trend, as shown in the table above.

Thus, revenues increased by 45.3% compared to 2018 and 14.6% compared to 2018,
and expenditures increased by 48.3% compared to 2017 and 16.7% compared to 2018.

Significant increases compared to the previous year in these budgets are in personnel
expenses (+2 billion lei) and capital expenditures (+1 billion lei), increases that are located
mainly in the field of health, respectively in the health units under the coordination of the
authorities. local public administration (Andrews et al., 2017).

300000
250000
200000

150000

100000
o I I I I I

0
2017 2018 2019 2020 2021

EIncomes M Expenditures

Figure 1. Revenues and expenditures from the state budget

Source: Data taken from the State Budget (MFP)

At the same time, these budgets registered in 2020 a surplus of 107 million lei, lower
than the surplus at the end of 2019 which was 286 million lei. The internal and external
credit budget is decreasing compared to 2019, respectively by 6.5 percentage points.
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Figure 2. Upward and downward trends in income and expenditure
Source: Data taken from the State Budget (MFP)
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Compared to 2019, when 51.6% of these loans were used to refinance local government
debt (loan repayments and interest and commission payments), in 2020, the amounts of
loans were used to make public investments of interest for the pre-financing and/or co-
financing of projects benefiting from external non-reimbursable funds from the European
Union and for the payment of subsidies related to the supply of thermal energy to the
population in the cold season (Alford et al., 2017). The phrase local budgets include all
local budgets of communes, cities, municipalities and the own budget of the county,
respectively of the sectors and of the municipality of Bucharest (Profiroiu et al., 2020).

The chart above shows the upward and downward trends in revenue and expenditure.
for certain needs in the areas of the residences. In terms of the surplus, the year 2017 was
521 million lei, compared to the previous year, on the one hand, the local budgets registered
a higher surplus in 2017 by 818 million lei, and on the other hand the expenditure on loans
decreased by 68.7%, so that the deficit induced by these expenses was significantly lower.

2.1. Social Security Budgets

Table 2. Data processing for income and expenditure

Year 2016 2017 2018 2019 2020
Name
Incomes 39.325 42.700 63.800 45,068 80.766
Expenditures 39.095 42.554 63.560 46.303 82.360

Source: Data taken from the State Budget (MFP)

During the analysed period, it observes an ascending trend for revenues in the first three
years, following in 2019 a decrease of 18,732 million lei, and then to have an increase in
2021. From the point of view of expenses and income, there are small differences for the
analysed period, which is why the contribution to CAS, related to the public pension system
equivalent to 10.5% of the taxpayer's gross salary, did not affect the budget much.
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Figure 3. Evolutions and involutions of the social budget
Source: Data taken from the State Budget (MFP)

The graph above shows the evolutions and involutions of the social budget, the biggest
pillar is represented by the year 2021, in which the difference between the two (income and
expenditure) represented a deficit of 1,594, due to technical unemployment, and certain
availability of population at work.
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2.2 Analysis of the functioning of the private financial system

The Commission for the Supervision of the Private Pension System CSSPP is the body
designated by the Romanian Parliament, under whose control it is, as the autonomous
administrative authority for the regulation and prudential supervision of the private pension
system (Profiroiu et al., 2019).

The pension system in Romania is structured on three pillars of pensions, as follows:

- Pillar I - public pension system (state contribution)

- Pillar I1 - privately managed pension funds

The system of compulsory pensions administered privately is regulated by Law no.
411/2004 on privately managed pension funds amended and supplemented by Law no.
23/2007

They are mandatory for persons up to 35 years of age, who are insured according to the
provisions of art. 6 para. (1) of Law no. 263/2010 on the unitary public pension system, as
subsequently amended and supplemented, and contributes to the public and voluntary
pension system for persons up to the age of 45, who are already insured and contribute to
the public pension system.

- Pillar 111 - optional pensions.

Voluntary contributions, you save in an account opened in your name. Private pensions
can be provided by banks and other pension funds (Dirzyte & Patapas, 2022). The average
contribution to the mandatory private pension is currently about RON 106, which in a
period of 20-30 years, at an average annual return of 5% means an accumulated asset of
53,000-116,000 lei. Total assets related to privately managed pension funds (Pillar 1)
started an upward trend at the beginning of 2020, but later, starting in March, all pension
funds decreased their total assets compared to the value at the beginning of the year.

Since the beginning of May 2020, the assets of private pension funds have reached the
level before the outbreak of the COVID-19 pandemic, maintaining a growing trend so far
(Radulescu, C.V., Burlacu, S.; et al., 2021).
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Figure 4. Pillar Il - optional pensions

Source: Own processing after State Budget (MFP)

2.2.1 Family budget

The budget generally refers to a list of all revenues and expenditures (Andrews, et al.,
2017). Budget is an important concept in microeconomics and is represented graphically by
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a line to illustrate the exchange between two or more goods. Budgets are increasingly seen
as old-fashioned and are being replaced by complementary or monthly forecasts (Burlacu et
al., 2019).

Personal budgeting is one of the most important concepts in private finance (Hepburn,
O’Callaghan, et al., 2020). All sources of income and expenses are identified in a personal
budget and a plan is developed for excess income to be spent or saved, or is a source of
funding in the event of a shortage (Belostecinic et al., 2022). The family budget is the
difference between a family's income and expenses (Burlacu et al., 2021).

In addition to short-term purchasing decisions, there are major financial decisions that
most people will have to make over a lifetime when starting a family (Mohanty, 2022).

To make a budget correctly, you need to see, and in this case, what the income-
expenditure ratio is, this time at the family level (Balu et al., 2021). First, a record is made
of the income that can result from: the salary of both spouses, collaborations, interests,
dividends, income from rents or leases, children's allowances. After recording the amounts
of these incomes, calculate the total disposable income per family.

Then there are the expenses: food, maintenance, utilities, transportation (from
transportation passes to daily gas), rent, consumer loans (e.g. car loans or credit card
instalments), or mortgage, children's schooling, doctor, dentist, entertainment, clothing,
others. If you differentiate between total income and total expenses, you will get the
amount that your family can save or invest to achieve a major goal (Sarbu et al., 2021).

2.3. Comparative analysis of the two financial subsystems

The difference between the public and the private financial system takes into account both
the form of ownership in which the respective assets are managed and the type of interests
that satisfy the financial relations (Radulescu et al., 2021).

Corporate finance is a major provider of public financial resources in its forms: taxes,
fees, social security contributions. Such an example will be presented in the field of
transport (Litra & Burlacu, 2014).

C.F.R. - Passengers - S.A

CFR Cilatori is a state-owned railway passenger transport company in Romania. It
receives over one billion lei annually from the state budget in order to ensure the activity of
rail passenger transport.

Table 3. Budget for the period 2017-2020

Years 2017 2018 2019 2020
Name
Incomes 2.232.524 2.271.997 2.093.709 2.277.660
Expenditures 2.231.289 2.270.522 2.454.499 2.632.169

Source: CFR Statistics

Transferoviar Passengers

A subsidiary of Transferoviar Grup is a private railway operator in Romania whose
main activity is public passenger transport which is provided on 7 non-interoperable lines
as well as on interoperable infrastructure (public administration).

The difference between the two companies is primarily the type of funding, so CFR
Passenger is underfunded by the state, while TFC Passenger is funded from their own
budgets. CFR is auctioning off sections of railways that are no longer profitable, and has
been managed by private companies.

And in their case, in our case TFC pays the rent to CFR. Apart from TFC, there are
other private companies that operate on the railway sections of the state company.
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3 Conclusion

In short, private financing is believed to be the foundation of the whole financial system,
provided that they are organically integrated and play a key role in the economic process,
S0 as to create new value in the activities of the private sector that are affected by financial
distribution.

Financial relationships are based on the fact that they are made as new resources that
create value (respectively as a gross national product-GDP). It includes both private and
public funds, which justifies the consideration that the performance of public finances
depends on their activities. These directly involve private funding. In this respect, this
performance of public finances is a prerequisite for the activities supported by private
finance.

On this basis, the funds will come mainly from public funds, and the latter will be
allocated and spent on actions and objectives considered to be in the public interest.

As a specialized agency for the central public administration, the Ministry of Finance is
responsible for coordinating the entire financial activity and implementing governance
strategies and plans in the field of public finance; fulfilling the functions of the State
Finance Administration; ensuring financial functions and foreign exchange leverage in the
context of market economy requirements. In our country, many people choose private
services, thanks to a much better and more efficient system than the public one. An
example is the medical system.

The private medical system compared to the public one is much more efficient, due to
the material provided by the specialized hospitals or clinics, the ones there are few
consultations settled by CNAS, but the conditions are better.
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Abstract

Research background: Intelligent and economic specialization is a
national priority in the development of Romania both at the national and
regional level, with a major impact on the labour market.

Purpose of the article: We propose to review the strategic objectives of
intelligent and economic specialization in Romania. In the context of
Romania's economic development for the 2021-2027 strategic cycle,
intelligent and economic specialization for regional development is a
priority. The purpose of the article is the analysis of the labour market in
Romania and the EU countries and the elaboration of methodological
proposals in order to build a model of the labour market.

Methods: The study and development of methodological constructions for
the development of a new model of the labour market. Analysis of the
concept of intelligent specialization and economic specialization with the
reflection of comparative advantage, with arguments linking specialization
to economic development. The research method is the dynamic statistical
analysis of the main indicators of the labour market, the bibliographic
study of the specialized literature in the field, the methodological
elaboration of the proposals. In the study, we mentioned that new
technological systems have the potential to change the way people work.
Findings & Value added: Disruption is an opportunity, a challenge, with
new opportunities from digital technologies. In the methodological
construction for the development of the modern labour market, an
important role belongs to innovation in regional and local development, by
controlling variables specific to the region, by means of skills of the
workforce, for various social groups, supporting and promoting creative
work.
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1 Introduction

In the context of the new global transformations, the Covid-19 coronavirus epidemic, and
the war in Ukraine, multiple changes are taking place. Our systems need to adapt as we go
along. These are both social and economic systems, which have long been looking for
functional balance. We are constantly looking for new paradigms, new opportunities and
new strategies and policies that would help us design viable and functional strategies. To
promote real economic and social policies, with results for the population that is waiting for
results from government institutions and central, regional and local administrations. In this
article, we aim to review the evolution of EU labour market results with an increased focus
on the Romanian labour market. We aim to highlight employment in the field of technology
and knowledge. We set out to reflect the concept of smart and economic specialization in
the development of labour markets. In this context, we reviewed the National Strategy for
Research, Innovation and Smart Specialization 2021-2027 (SNCISI) addition; we must
mention that at present all the development regions of Romania have elaborated the
Regional Strategies of intelligent specialization.

At the level of the development regions, the Regional Smart Specialization Strategies is
the policy instrument that is part of the favourable conditions for accessing European
funding available within the political objective of the European Union's Cohesion Policy
"An intelligent Europe” for the period 2021-2027. Regional actors supported, with the aim
of identifying and creating development mechanisms through innovation and knowledge,
starting from existing resources and potential in research-development-innovation. At the
regional level of all development regions in Romania, the regional strategies for intelligent
specialization developed for the period 2021 - 2027, correlated with the National Strategy
for Research, Innovation and Intelligent Specialization (SNCISI) 2021-2027 based on
regional partnerships. In the South-West Oltenia region, the Smart Specialization Strategy
for the period 2021-2027 establishes the priority areas of development, focused on
investments in the EU cohesion policy, correlated with the National Strategy for Research
and Innovation and Smart Specialization (SNCISI) 2021-2027. Based on the regional
partnership of the South-West Oltenia Regional Development Agency with regional actors,
important in identifying the development of the region, the priority directions specific to the
field of Research - Development - Innovation for the years 2021-2027 are established. In
the North-East Region, an important moment is the Strategic vision of development for the
period 2021-2027 of the region, (the scenario with intervention) transfers, creates and
transposes innovation in a systemic manner, in four key sectors: 1. The agro-food sector, 2.
Clothing-textiles, 3. IT&C, 4. Biotechnologies. In the North-West region, the North-West
Smart Specialization Strategy 2021-2027 aims to define the directions of interdisciplinary
innovation that lead to obtaining differentiated products and services based on local
resources. The Strategic Objective is economic transformation through innovation, based
on sectors and economic activities that have innovative potential, and results in the field of
research and development. For the West Region it is characteristic that the Smart
Specialization Regional Strategy, 2021-2027. (RIS West) is at the foundation of the
innovation policy in the West Region. For the coming years, it has the role of promoting the
contributions of research - innovation for regional economic development. The main
objective is to recover the productivity and competitiveness gap of the West Region
economy compared to the EU, by focusing on: the development of the regional ecosystem,
stimulating and supporting Research-Development-Innovation; Building the competitive
advantages of the fields of activity with great potential for regional development, of
increasing the benefit of production/services. In the South-East Region, the Smart
Specialization Strategy of the South-East Region (RIS3) 2021-2027 supports the related
fields and subfields, identified through consultations with regional partners, which ensure
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intelligent specialization and the potential for the development of priority fields:
1.Transport systems. 2. Industrial and materials engineering. 3. The agro-food industry,
which includes food safety, nutritional optimization. 4. Health and wellness, promoting a
healthy lifestyle. The vision - the South-East Region is oriented towards the vector of
development trends at the national level and supporting the improvement of the capacities
and abilities of representatives of the academic environment. In the Centre region, the
Smart specialization Strategy covers the period 2021 — 2027, developed by the Centre
Regional Development Agency, in collaboration with strategic regional partners. The
strategy includes the measures programmed for building the economic culture of
innovation, identifying areas of excellence for the intelligent development of the Central
Region. For the South-Muntenia region, the Smart Specialization Strategy for the years
2021-2027, comes with innovative change, for regional economic development, with the
strategic approach to development by supporting research and innovation. The vision
"South Muntenia Region is the innovation and development of economic competitiveness,
the development of the innovative regional ecosystem, the development of green and digital
transition skills, towards a circular economy, the improvement of conditions for the support
and development of intelligent specialization”. The Bucharest - Ilfov region represents a
developed labour market, with an activity rate of 91.5%, and is the national average. The
region has the highest share of higher education graduates, the highest percentage of the
population of working age, with higher education, above the national and European
average, and represents the favourable factor of economic development based on
knowledge, with the support of intelligent specialization. The Smart Specialization Strategy
of region Bucharest-lIfov in accordance with the classification of the regional innovation
scoreboard, the Bucharest-llfov region classified as an Emergent Plus+ innovator in 2021.
The table evaluates the performance of the level of innovation in European development. In
comparison to the other regions of the country, the Bucharest-lIfov region is the most
developed, although the continuous values reduced compared to the level of developed
countries in the EU.

2 The evolution of the labour market in the European Union in the
period 2012-2021

2.1. The evolution of the labour market in the European Union

The evolution of the labour market in the European Union. Labour markets across Europe
are currently facing various systemic crisis problems, the aftermath of the Covid-19
pandemic crisis, and the effects of the regional crisis (Burlacu et al., 2020; Radulescu et al.,
2021). The evolution of the number of employees in EU countries was increasing in the
period 2012-2021 from 183.244.1 mil employees. The highest number of employees
recorded in 2019, reaching 194,892.2 million employees, with a small drop in 2020 to
191,805.7 million employees, caused by pandemic restrictions, and an insignificant return
to 192,962.3 million employees in 2021 (Eurostat).

Table 1. Evolution of unemployment rates in EU in period 2012 — 2021 (%)

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

EU - 27 / from 2020 109 | 114 | 109 | 101 | 9.1 8.2 7.3 6.7 7.1 7.0

Source: Eurostat, Evolution of unemployment rates by sex, age, level of education and NUTS 2
regions (%)
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Despite the positive performance of the labour market, the percentage of long-term
unemployed among the unemployment population remained high (45.4% in 2012). In this
context, the PES provided free and impartial services to reintegrate jobseekers in the labour
market and to support a better alignment between labour supply and labour demand. In EU
countries, unemployment rates registered a continuous decrease in the period 2012-2021
from 10.9% in 2012, to 7.1 in 2020 and 7.0% in 2021. In the year 2022, it is the forecast of
6.7% and 6, 5 % in 2023. Ukrainian citizens who migrated to the EU due to the war are
gradually integrating into EU countries and gradually entering the labour market, the
tangible effect will reflected in next year's labour market statistics. In the EU, it estimated
to increase the remuneration of employees per capita by 3.9% in 2022, by 3.6% in 2023. As
in 2021, the respective growth rates are much higher those recorded in previous years,
being below the level of inflation growth.

2.2 The evolution of the Romanian labour market in Romania by macro-regions and
development regions

m32012 m2013 2014 2015 W2016 W2017 ®W2018 m2019 W2020 m2021

Vest [[7481° 7469 @ 752,7 724,0 096 7238 7256 7117 686,7
Sud-Vest Oltenia  IISGSNSTNSAAEIN 756/ IEZTI 3042  809.6 8014 6734
Macroregiunea patru  NNGESZENNSTERONNISOZEN 14802
Bucuresti - lifov  SESEGESENT0ssEN 1 080,00 I 11396 11509 11379 11355
Sud - Muntenia | INEDENISEENNTZEEEN 12077
Macroregiunea trei  IEZGEGEIRPGRINNZZOTTNN 2257, 7" BEITE] 23741 23798 23369 72314
Sud-Est  ESEOMNSEEINETTEN 9554 T 9347 9330 9236 B671
Nord-Est E0SOIITAISIINTAETEN 14927 IS 14888 15003 14723 12187
Macroregiunea doi IEEESINZEISIIZEAZENN 2442 1 FETTR) 24335 24333 23958 20858
Centru  ISGHOINSTOEIN 875,50 3895,4 MEIE 9044 9120 9039 8891
MNord-Vest ISEIINPFIINTTIAEN 11204 WK 11517 11415 11225 10962
Macroregiunea unu  ISTGEEEGONONNZ0I0/ZN" 2 01S;5 W 2056,1 2053,5 20264 19853
Romania |EESNGINSETEEINEEsAAN 82348

Figure 2. Employment by sex, age, economic activity and NUTS 2 regions 15 - 64 ani
Source: Eurostat, Employment by sex, age, economic activity and NUTS 2 regions (NACE Rev. 2)

In Romania, the unemployment rate reached 5% in September 2021, decreasing by
0.2% compared to the previous month, according to the information of the National
Institute of Statistics. [18]. According to the INS, the estimated number of unemployed in
September 2021 was 416,000, 12,000 less than in August. For the 25-74 age group, the
unemployment rate estimated at 4.1% for September 2021 (4.2% for men and 3.9% for
women). The number of unemployed aged 25-74 represents 76.6% of the total number of
unemployed, which estimated for September 2021. Unemployment rate for men, from 5.3%
(exceeded by 0.6%) compared to the percentage rate for women - 4.7%. The high level of
the unemployment rate in the social group of young people (15-24 years old) of 19.5%
remains high. By sex, the unemployment rate for women exceeded 0.1%, the rate for men
(from 5.8% for women, and 5.7% for men), and the unemployment rate among young
people (15-24 years) 22. 0 %. The table below reflects the evolution of the unemployment
rate by macro-regions and by development regions of Romania.
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Table 2. Evolution of the unemployment rates in period 2012 — 2021

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Romania 6.8 7.1 6.8 6.8 5.9 4.9 4.2 3.9 5.9 5.6
Macro region 1 6.8 6.5 6.2 5.9 4.7 3.9 34 4 5.3 4
North-West 4.6 4.1 3.8 4.6 4.3 3.6 2.9 3 3.8 3.1
Centre 9.5 9.5 9.2 7.4 5.2 4.2 4.2 5.3 7.1 5.1
Macro region 2 6.3 6.5 6.6 5.8 4.8 4.3 3.8 3.7 4.7 6.5
North-East 4.2 4.4 4.2 3.6 3.0 29 24 2.1 3.0 6.8
South Est 9.4 9.5 10.4 9.0 7.7 6.5 6.1 6.4 7.4 6.0
Macro region 3 8.1 8.9 8.2 8.0 7.0 5.7 4.6 3.7 5.3 5.6
South-Muntenia 9.5 9.5 9.0 10.3 8.9 6.8 5.5 4.7 5.9 7.7
Bucharest-1lfov 6.5 8.0 7.2 5.3 4.7 4.3 3.6 2.5 4.7 35
Macro region 4 5.7 6.2 5.7 7.9 7.6 6.2 5.1 4.4 4.8 6.4
South-west Oltenia | 6.1 7.0 6.5 10.1 9.9 7.7 6.4 53 5.0 9.2
West 5.1 5.2 4.8 5.4 4.9 4.4 3.6 34 4.6 35

Source: Unemployment rates by sex, age, level of education and NUTS 2 regions (%) (on-line data
code: LFST_R_LFU3RT)

The national population number of 20,060,182 in 2021 decreased to 19,706,424 in
2016, with an employment percentage of 61.1% in 2012, 66.2% in 2016. In 2019,
Romania's population was 19,483 .840 citizens, with an employment share of 68.7%,
respectively, in 2020 constituted 19,269,469 with an employment share of 69.1%. On
macro-regions. Macro region 1, in 2012, had a population of 4,957,457 people, with an
employment share of 64.7%, it has decreased to the figure of 4,852,258, with an
employment share of 72.7%. North-West region — 2,597,160 in 2012, to 2,542,829 in 2020,
with the share of employment from 66.7% in 2012 to 73% in 2020. In the Centre region,
from 2,360,297 in 2012, to 2,542,829 in 2020, the respective share of employment has
evolved from 62.6% in 2012 to 72.4% in 2020. Macro region 2. In 2012, from 5,818,277 to
5,539,441, respectively with an employment share of 52.4% in 2012, to 60.9% in 2020. In
macro region 3, in 2012, 5,399,624 citizens, in 2020 5,210,574, South-Muntenia Region,
registered 3,118,827 in 2012, respectively in 2020 2,885,895, with a share of the employed
population of 56.9 % in 2012, to 61.3% in 2020.

Table 3. The evolution of the Romanian population, the employment of the labour force by macro-
regions and development regions

2012 % 2016 % 2018 % 2020 %

Total 20060182 | 61,1 | 19706424 | 66,2 | 19483840 | 68,7 | 19269469 | 69,1
Macro region | 4957457 | 64,7 | 4911070 70 | 4879620 | 72,5 | 4852258 | 72,7
North-West 2597160 | 66,7 | 2573079 | 70,4 | 2557114 | 72,7 | 2542829 | 73,0
Region Centre 2360297 | 62,6 | 2337991 | 69,5 | 2322506 | 72,3 | 2309429 | 724
Macro region 2 5818277 | 52,4 | 5707921 58 | 5624713 | 60,3 | 5539441 | 60,9
Northeast 3286812 | 50,8 | 3248746 | 55,5 | 3213370 | 57,7 | 3174470 | 58,1
Southeast 2531465 | 54,6 | 2459175 | 61,1 | 2411343 | 63,8 | 2364971 | 64,6

Macro region 3 5399624 | 66,9 | 5305939 | 71,6 | 5259097 | 74,1 | 5210574 | 745
South-Mountenia | 3118827 | 56,9 | 3018161 | 58,2 | 2948743 | 61,1 | 2885895 | 61,3
Bucharest — IIfov 2280797 | 80,3 | 2287778 88 | 2310354 | 89,4 | 2324679 | 89,4
lIfov 399617 | 69,4 452460 | 58,8 479467 | 60,9 495236 | 60,3
City of Bucharest | 1881180 | 82,3 | 1835318 | 95,5 | 1830887 | 97,2 | 1829443 | 97,6
Macro region 4 3884824 | 62,2 | 3781494 | 65,8 | 3720410 | 68,3 | 3667196 | 68,5
SW Oltenia 2058288 59 | 1983727 | 60,9 | 1939012 | 64,6 | 1901748 | 65,3
West Region 1826536 | 65,9 | 1797767 | 70,9 | 1781398 | 72,1 | 1765448 | 71,9

Source: WwWWw.insse.ro
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The Bucharest - Ilfov region, with a population of 2,280,797 in 2012, to 2,324,679 in
2020, has the highest share of employment, from 80.3% in 2012 to 89.4% in 2020. In the
municipality of Bucharest, the population decreased from 1,881,180 in 2012 to 1,829,443 in
2020, the share of the respective population evolved from 82.3% in 2021 to 97.6% in 2020.
In llfov county, the population increased from 399,617 in 2012 to 495,236 in 2020,
respectively the share of employment, from 69.4% a decrease to 60.3%. In macro-region 4,
in 2012 the population registered with a figure of 3,884,824, and in 2020 it decreased to
3,667,196, respectively, in employment 62.2% registered in 2012, and 68, 5% in 2020. The
South-West Oltenia region registered a population of 2,058,288 in 2012, and in 2020, a
decrease recorded, registering a number of 1,901,748.

2.3 Employment in the field of technology and knowledge

New technological systems have the potential to change the way people work. Disruption is
both a new opportunity and a new challenge, given the new opportunities in the field of
digital technologies, digital platforms. The education system is not yet facing the radical
changes of digitization and implementation of new technologies. In the EU, the number of
employees in the field of new technologies has increased from 5,830,000 in 2017 to
7,291,600 in 2021, in Germany from 1,703,700 employees to 2,223,300 employees. In
Romania, from 256,800 employees, in 2017, it increased to 263,600 in 2021 (Eurostat).
According to Eurostat information, the number of IT specialists in EU countries increased
by 50.5% from 2012 to 2021, almost 8 times more than the 6.3% increase in total
employment. In 2021, 80.9% of men employed in Information Technology in EU countries,
compared to 19.1% of women. About two thirds of information technology specialists
(about 64.5%) in 2021 in EU countries have a tertiary level of education.

Table 4. Employment in technology and knowledge-intensive sectors by NUTS 2

2017 2018 2019 2020 2021
Euro area - 19 countries (from 2015) 5,838.0 5,988.3 6,253.4 6,909.7 7,291.6
Romania 256.8 259.8 249.6 259.7 262.6

Source: Eurostat, Employment in technology and knowledge-intensive sectors by NUTS 2 regions

In the context of the information presented above, from Eurostat data, in the table
below, according to the same Eurostat sources, we present evolution of Romania's
employment, in the field of high technologies and knowledge in the period 2017 — 2021
(Table 5).

Table 5. Evolution of Romania's employment, in the field of high technologies and knowledge
2017 | 2018 | 2019 | 2020 | 2021

Romania 256.8 | 259.8 | 249.6 | 259.7 | 262.6
Macroregion one 56.9 524 | 48.7 | 551 51.0
Northwest 29.9 31.3 294 | 336 | 331
Center 270 | 211 193 | 215 17.8
Macroregion two 26.5 274 30.6 32.1 30.9
North —East 15.8 18.1 229 | 23.2 23.7
South —East 10.7 9.2 1.7 9.0 7.1

Macroregion three 1236 | 1242 | 1214 | 131.7 | 138.9
South — Muntenia 154 | 146 140 | 170 | 169
Bucharest — llfov 108.1 | 109.6 | 107.4 | 114.7 | 122.0
Macroregion four 49.8 | 55.8 | 489 | 40.7 | 419
South-West Oltenia | 6.6 8.9 : : 7.2
West 432 | 470 | 427 | 355 | 347

Source www.eurostat.eu
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3 Results and discussion - bibliographic study of a new model of the
labour market at local level

Consequences of differences in outcomes in different labour markets at the local level.
Author (Moretti et al., 2011) examines the causes and consequences of differences in local
labour market outcomes and labour markets in a country. The author emphasizes the long-
term general equilibrium framework, where workers and firms are free to move to
localities, and local prices adjusted to maintain balance. The author has developed a
general, adaptable equilibrium framework for local labour markets. The concept of
intelligent specialization. (Dzemydaité, 2021) argues: “The concept of smart specialization
was implemented in EU countries in 2014, with the statements that regions must specify
areas of specialization for the development of innovations”. (Mustra et al., 2017) analyse
the effects of smart specialization on regional economic resilience in the EU. The term
popular economic resilience (RER) is quite popular, it addresses the issue of understanding
how regional economies it handles the consequences of high levels of economic dynamism.
The smart specialization (SS) approach offers a number of advantages for the appropriate
design and development of innovation policies from the perspective of regional policy. The
SS approach is compatible with the key features of the regional economy. The resilience
and investigation of its effects on the RER offers new perspectives in the RER literature.
Authors (Gill et al., 2013), argue, today Europe is a continent with shrinking labour
markets. The differences between countries, the existence of a "European model" of work:
almost every European economy has stricter labour protection, generous social benefits, in
North America, Oceania and East Asia. This has led to low labour force participation, high
unemployment, especially among young people, underdeveloped labour markets, and the
rapid onset of population aging. The authors are of the opinion: "It is necessary to change
employment policies. Europe could lose around one million workers every year for the next
five decades, especially after 2030." It is necessary to reform the labour market in close
correlation with social protection. Reforming these policies can prevent some of the decline
in the European labour force, particularly by increasing the participation rate of older
workers and women. The transition from "traditional” regional policies, aimed at bringing
about regional convergence, to new approaches, exploiting the economic development
potential of regions, is the focus of the authors (Vanthillo et al., 2021), which presents the
changing context of regional economic development, the progress of political thinking, the
analysis of the respective problems. Special attention paid to regional development
strategies in this process, where "regions” can defined more functionally than
administratively. Authors (McCann and Ortega-Argilés, 2013) examine the nature,
rationale and logic of cohesion policy reforms in the EU. A particular emphasis placed on
the concept of smart specialization, on using the concept to facilitate the results-oriented
policy agenda. The arguments behind the reforms relate in part to modern thinking about
the role of industrial policy. They relate, in part, to advances in understanding the
relationships between economic geography, technology and institutions. Authors
(Dobrzanski and Grabowski, 2019) analyse the structural and productivity changes of the
countries of Central and Eastern Europe (CEE), (the research period covers the years
following the accession to the European Union, 2004-2018). The respective study aims to
answer the question: What are the effects resulting from integration into the European
Union in terms of the sphere of productivity? The analysis covers two main categories of
labour productivity growth: pure labour productivity growth and structural labour
productivity growth. Both structural and pure productivity growth driven by research and
development spending, imports of information and communication technology (ICT)
goods, and trade openness. The author (Venturini, 2022) describes the fourth industrial
revolution (4IR), with an increasing number of studies investigating the effects of the latest
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generation of new technologies (artificial intelligence (Al), flexible automation,
manufacturing, big data, etc.) defined as smart technologies, considered cutting-edge
innovations, with important effects on different dimensions of economic activity.
Transformations influenced by new technologies can have revolutionary effects on
employment, productivity and other dimensions of the economy. The growing ability of
artificial intelligence (Al), robots, etc., to perform tasks with human-like capabilities —
especially manual, routine jobs, cognitive tasks in the fields of voice recognition, visual
image recognition, translations — explains why the literature specialized focused primarily
on the occupational field. Authors (Evangelista et al., 2018), explore the specialization of
European Union (EU) regions in key enabling technologies (KETSs), assess whether
specialization in these technology areas has an effect on regional growth. The evidence
presented reflects that the regions specialized in KET are concentrated in central Europe.
During the considered period (1996-2011), the less innovative and peripheral EU regions
increased their specialization in these technological fields at the expense of the more
advanced regions. There is evidence that spatial diffusion of KETs occurs in regions
adjacent to each other. The authors (Couture, V., 2015) propose a micro-foundation for
spreading knowledge. Modelling within a city, where free knowledge transfers auctioned
by experts, to entrepreneurs, who auction jobs. The offers of that knowledge resemble the
proposition of consultants to the potential client. Underpinning the model are two
fundamental properties of knowledge: First, disclosure of knowledge is necessary to
demonstrate its value. Second, knowledge is freely reproducible. Bigger cities generate
more meetings between experts and entrepreneurs, resulting in more opportunities for
consultation, information, learning and better results. The importance and extent of smart
specialization strategies (Lankauskiené et al., 2022) carried out in a short period of
cohesion policy in the period 2014-2020, the evaluation of the effect of this complex
process on economic development, mobilization through the implementation of intelligent
specialization of the regions are still pending. The ecological transformations accelerated
by the European Green Deal have highlighted the fact that the strategies for intelligent
specialization of the EU regions is to avoid fragmentation, to reach some complementarities
in achieving the EU's common ambition - climate neutrality by 2050. The study's authors
set out to demonstrate how to identify region-specific pathways for ecological
transformation, aligning them with smart specialization strategies focused on the European
Green Deal in the regions. The conclusions of the study based on the moderate experience
from the two interconnected projects in the area, "LARS" and "GRETA", implemented in
the Baltic Sea region (October 2017/September 2021). The research proposes how
moderated learning, knowledge transfer between mature innovators and young innovators,
embodies place-based path identification, and supports the development of course
recommendations for ecological transformation, solving homogeneity issues of smart
specialization strategies. Technological diversification, associated with more opportunity
discoveries (Aksoy et al., 2022) proximity, diversified technologies in decline is associated
with the reduced number of revenue-generating licenses. In the second case, when
proximity and high technological diversification are associated with more discoveries and
opportunities, with more spreads. In the third case, low technological proximity and high
technological diversification are associated with the best performance during the revenue-
generating licensing period. The authors claim that: "regional decision-makers, who intend
to attract universities as an engine of innovation and regional economic growth, must
consider policies and initiatives aimed at reducing the cognitive gap between university and
industry, by increasing technological proximities, by reducing cognitive distances, by
funding organizations of organizations that cross boundaries."

Research progress in the humanities over the past decade (Feng and Zeng, 2022) has
highlighted the robustness of digital methods, ranging from basic data processing
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techniques to complex tasks. Some of the humanities disciplines have demonstrated
tendencies to depend on digital methods, for examining existing theories/hypotheses, to
participate in the development of skills in dealing with practical problems. The authors
(Zhao et al., 2022) argue that in the last decade, text-as-data methods have gained
popularity among social scientists, digital humanities, business, and governance
researchers. The priority objectives, in the fields of digital learning, vocational training and
social sciences, directed towards, the use of new tools, educational platforms, software
used. To make predictions about the present and future human behaviour in the field of
digitization, robotics, which, through interdisciplinary and transdisciplinary approaches, it
will contribute substantially to the paradigm changes of the future of social sciences,
finding new solutions for social aspects and in the field of the labour market. Authors
(Ruffner and Spescha, 2018), combine two rich firm-level data sets to analyse the effect of
dense geographic concentration of industries on firm innovation and productivity. The
results show that the increased concentration of labour in the same industry is associated
with a higher output of innovation, a higher productivity.

The authors (Castellano et al., 2022) state: “Innovation is seen as a crucial factor for
regional economic growth. Many branches of literature have investigated the role of the
externalities of the agglomeration, of the skills of the workers in the capacity of innovation
of the territory without taking into account their interaction. Using Poisson regression,
models with fixed effects, on official data for 20142019 in the Italian regions, this paper
aims to double. (Braunerhjelm et al. 2020) used the unique data set on Sweden, correlated
"employer-employee”, combined with data on patent applications at company level, and
provided new evidence that the mobility of knowledge workers has a positive and
significant impact on the company's innovation, measured by companies’ patent
applications. The effect is statistically and economically significant for knowledge workers
who have previously worked in a patent firm, while only a limited impact could detected
for companies that lose knowledge workers.

According to the authors (Quintero, S., et al. 2022) the learning approach, understood as
the process by which agribusiness creates knowledge and develops capabilities, is the core
of understanding the firm's effort to acquire the necessary capabilities to compete in the
agricultural innovation system (AIS) to improve the transition to sustainability. Agent-
based modelling (ABM) has proven to be a suitable analysis method for the respective
phenomena. It made it possible to study the dynamics of local learning, the emergence of
specialization models, the improvement of transfer, the adoption of technologies - smart
agriculture, increasing productivity, sustainability and reducing the impact on the
environment in the agricultural innovation system. According to scientific research, (Zhang
et al.,, 2022) adding value to agricultural commodities helps reduce CO2 emissions in
polluted countries like the United States. Additionally, it was relevant that the amount of
CO2 released per unit of energy spent was positively associated with the amount of energy
consumed. Research has shown that adopting renewable energy can help mitigate
environmental damage. The smart specialization in the field will support the actions and
smart management techniques of technological and operational management. (Ng, M.K. et
al., 2022) propose analytical framework to review the critical mode of smart city
development to assess sustainability outcomes from a spatial planning perspective. The
authors argue that historical context and modes of governance, together with holistic
knowledge, provide important clues to understanding the visions, goals, subsequent
objectives, processes and content of smart city initiatives. Importance of creative industries
(Meyer et al., 2022), studied sustainable tourism which in the South Baltic Sea region is a
priority sector, and belongs to the sustainable development model of the Baltic Region
(BSR). The paper proposes the reflection of conceptual ways and practices for the political,
administrative, corporate, business management of SMEs in the revitalization of sustainable
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regional tourism, focused on cultural and creative industries (CCI) that contribute to
sustainable development and economic ecosystems. The author (Komninos,2022), focused
on research on a green digital transition, the transformations of industrial ecosystems in
cities and regions, the identification of ecosystems and ecology based on digital platforms.
Opportunities and enabling methods investigated public administrations and SMEs to
contribute to the current industrial transformation of cities, regions in full process of digital
and ecological transformations and innovations.

3.1 Methodological constructions for the elaboration of a new model of the labour
market

Economic specialization reflects the comparative advantage in this field, with arguments
linking specialization to economic development. For the formation of smart specialization
strategies, the priority issue is to facilitate the success of new future economic activities.
Some regions of the EU have applied the LQ index in the context of the analysis of
specialization in the formation of the smart specialization strategy. Economic specialization
refers to location coefficients, regional concentration of skills and knowledge. It is
necessary to investigate the impact of economic specialization on the development of
regional and local economies, which offer perspectives for identifying prospective areas in
regional economies. The processes of economic specialization, diversification took place in
the EU regions, with a different impact on economic growth. The relative specialization
index of the location coefficient highlights the degree of economic specialization.

By controlling for region-specific variables, the way in which the complementarity of
workforce skills and the productive structure stimulates innovation explored. Second, the
investigation of how innovation processes depend on alternative configurations that derive
from the interactions between the productive structure and the skills of the workers.

Collaborative innovation in labour market inclusion. This article uses the concept of
"collaborative innovation" to discuss the experiences of key stakeholders and service users
on innovative labour market inclusion services. Creative work. Given the high content of
creative work, expertise ensures the competitiveness of companies, acts as a driving force
in economic development. Geographical proximity, together with technology, occupies an
essential place in the functioning of the local labour market, but for the non-market segment
of knowledge flows. Modelling the optimal search strategies for the unemployed, models
the optimal strategies for finding the unemployed in space to characterize local labour
markets. The methodology allows relationships between different areas, while maintaining
manoeuvrability. It is, estimated that labour markets are local, and the attractiveness of jobs
for applicants suddenly decreases with distance. Resilience in the local labour market. The
resilience characteristics of local labour markets usually measured in terms of employment
growth rates, whether absolute or relative to the EU average. Their skills and typology,
participation in the process of generating innovation in the context of MAR specialization,
connected skills positively affect the performance of innovation. Guidance provided, to
help decision-makers and managers who increasingly need place-based regional approaches
to stimulate innovation. The authors found that the local concentration of the creative class
has predictive power for the economic development of a region; it tends to go beyond
traditional indicators of human capital. The results do not support Florida's claim that
creative workers gather where bohemians are.

4 Conclusions

Restructuring of high school and university education systems, adapted to the needs of the
market on digital training and technical and technological sciences, mathematics, physics,
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and natural sciences. It is necessary to penetrate digitization in other sciences on digital
history and archives, digitized geography, digital cultural management, public
administration and digitization, sociology and digitization, archaeology and digitization,
agricultural and forestry sciences with digitization services. Cooperation with social
sciences related to sociology, visual arts, visual arts, have not kept pace with the changing
nature of work, which has led to many employers saying they cannot find enough workers
with the skills they need. In the vocational schools the penetration of digitalization and
programming of computers and robotics in industry, construction, agriculture, transport,
and trade. Digital technologies will replace many jobs, but will also create new jobs in
industries, services, agriculture, construction, and transportation, in the Smart
administration of cities and rural localities. Digital technology will drive sustainable
development, support the green economy, and green jobs, support creativity and innovation.
From a social point of view, through the easy access of social groups in difficulty, they will
be able to support them through access to mobile telephony, access to computers and
internet, which will be able to support access to various information related to access to
public services, education and culture, medical and social services. For localities in
difficulty in areas underdeveloped through digital platforms, it will be possible to ensure
access to online platforms for marketing, promotion and sales, information and vocational
education, entrepreneurial education that will allow new forms of entrepreneurial activity.
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Abstract

Research background: Given the challenges that global warming is
bringing into the agricultural sector especially in developing countries is
important to use the tools available in order to provide farmers with more
options to find alternatives to the current ways of producing the land while
reducing the gap of knowledge and techniques between farmers in the
developed and developing world.

Purpose of the article: The current state of the agricultural methods in
developing countries is anything but modern, that being said the
incorporation of Al for better prediction and account of several factors can
provide these farmers with a better solution to improve their conditions and
ultimately improve their standards of living.

Methods: Collaboration with local University experts and an international
network of collaborators will allow us to collect data from the different
areas to construct the different models that can help us all together to
provide the best outcome to the final users of our model those being the
farmers.

Findings & Value added: The different models of Al models such as
Machine Learning unsupervised and supervised ones or Neuronal
Networks among others provide a level of analysis of data so far widely
spread in the IT industry with applications ranging from translators to
Image Analysis. Farmers in developing countries possess a really low level
of education that ultimately limits their possibilities to implement such
models by themselves, this generates an opportunity not only to improve
their standard of living but also the access to modern tools to help them in
their daily activities.

Keywords: artificial intelligence; developing world; global warming;
agriculture

JEL Classification: Q54; Q200; 0350
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1 Introduction

With the now more than ever hard reality of climate change, it has become clear that
finding ways how to minimize and perhaps adapt to it is one of, if not the most important
task in the coming years. This is unfortunately more time sensitive in developing countries.
During the last decades, it has become the norm rather than the exception to have several
climate events around the globe. Poor countries are more heavily affected by extreme
weather events and future climate changes than rich countries. One of the reasons for this is
the so-called adaptation deficit, which limits the ability of poorer countries to adapt and be
resilient to these events (Fankhauser and McDermott, 2014).

It is a sad, but the reality is that higher income countries are far better prepared than
their less developed counterparts to implement measures to minimize the effect of global
warming. If two countries face the same level of hazard one should expect that the one with
higher income to spend more in precautionary and hence suffer fewer loses if a natural
disaster occurs. (Schumacher and Strobl, 2011).

All these facts combined are causing that the effects in agriculture to worsen by the day,
this is clearly explained in Jagermeyr et al. (2021) when the say that potential climate-
related impacts on future crop yield are a major societal concern, furthermore that maize
productivity could shift from +5% to -6% wheat +9% to +18% potentially linked to
stronger CO- content in the soil which is directly related to the effect of climate change.

Having outlined that climate change and its effect are affecting in a disproportionate
measure developing countries already and even more in the future, the question remains
what can we do to help our farmers and be able to bring new technologies to their processes
while improving their lifestyle without overexploiting the available resources. After all,
farms in developed economies grow until the owner reaches the limit of his or her
managerial capacity, which is clearly determined by a combination of personal intelligence,
education and tools available to their disposal (Bruntrup and Heidhues, 2002).

To address these challenges, the complex, multivariate and unpredictable agricultural
ecosystems need to be better understood by monitoring, measuring and analysing
continuously various physical aspects and phenomena. This implies analysis of big
agricultural data (Kamilaris, 2017)

Table 1. Areas where small farmers need technical advice, in percent.

Today | Want More Support

Business Planning and Farm Management | 48 31
Agronomy and Livestock 49 62
Processing Technologies 13 7

Source: WORLD BANK SURVEY in Moldova, 2000 (LERMAN 2001)

The table above clearly reflects the idea that Business and Planning is one of the main

technical areas in which farmers in developing countries might want and require support in
order to improve their overall economic conditions given the specific circumstances that
they are facing right now and will most definitely face in the future.
Over the current paper we will present the categorization that can helps us better understand
the different factors that are affecting the outputs of the crop yields. Later we will present a
few widely known machine learning models and we will be summarizing the models and
their effectiveness to better understand which ones can helps us with the categories
previously described.
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2 Methodological Framework

There have been several studies that focus on developing artificial intelligence models such
as fusing different arterial intelligence algorithms and its application on specific areas, such
as food security for farm households (Wijk et al., 2014), or on the other hand the economic
impact (Ngoune and Shelton, 2020). But so far there hasn’t been a multi-model, multi-area
approach that would take into account all the factors that can affect farmers. Such a model
can potentially become the tool that will bring to the farmers new tools and information to
better manage their farms from a business standpoint and that will take in to account
potential effect of climate change in their business model.

2.1 Clear definition of the different factors.

There are several factors that play a role in crop and agriculture production. We can
categorize these factors into three categories which are technological, biological, and
environmental (Ngoune and Shelton, 2020). Different approaches in several countries to
minimize the effects of these categories in their crop yield outputs might vary from the
increase in land area to the intensification of cropland management techniques such as
irrigation, and inorganic fertilizers among others. These 3 factors are the ones that will be
analysed and presented in the current paper.

2.1.1 Environmental Factors.

The environmental factors are perhaps the most visible ones since these are directly related
with global warming, which leads to climate change Abiotic stresses adversely affect
growth and productivity. Whereas the opposite is given by biotic factors. Variations in
annual rainfall, average temperature global increase of atmospheric CO; and fluctuations in
sea levels are some of the major manifestations of climate change, which negatively impact
crop yields (Metclfe and Elkings 1980).

CLIMATE CHANGE
DIRECT EFFECTS INDIRECT EFFECTS SOCIO-ECONOMIC

AGRICULTURAL
PRODUCTION AND
VULNERABIITY

Figure 1. General effects in agricultural production.

These factors are also related to abiotic factors. These ones can potentially have
devastating effects on plant growth and crop yield which can affect directly, indirectly, and
socio-economically speaking reduce crop yields by up to 70%. Weather variations present
positive and negative effects in the environment with very high expressions of negative
effects (Raza A et al. 2019).
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2.1.2 Biotic Factors.

This are living organisms that affect their environments, a good example of this are
microorganisms and although this are perhaps not related directly to climate change are
indeed affected by it, examples of this are plant diseases which are caused by several
micro-organisms, unfortunately, these organisms see their multiplying capabilities
enhanced by the variations in climate conditions.

In other words, climate change is affecting the biotic factors affecting the crop yields of
our farmers. Furthermore, the change in temperatures is bringing new types of diseases and
pests for which we don’t have any controls yet, an example of this is maize lethal necrosis
(MLN) has become one of the most devastating diseases in Central Africa causing a yield
reduction between 30% to 100% (Karanja et al. 2018).

ESTABLISHMENT

ABIOTIC FACTORS

[
ke
\
\

BIOTIC FACTORS

: + Growth form
aractions

GROWTH

Figure 2. Relations between biotic and abiotic factors.
Source: (Burylo et al. 2007)

2.1.3 Technological Factors.

Over the years there have been a big number of technological factors like genetic
improvements, and fertilizer technology just to mention a few. This innovation has caused
not only positive changes but also several negative ones, an example is the case in the
Philippines where sugarcane fields develop lime year in the subsoil and banana fields have
excessive potash which ultimately created an imbalance ratio of potassium and magnesium.

In brief, the application of inappropriate agronomic practices such as untimely planting,
incorrect plant spacing, wrong method of planting, poor sowing depth, delayed weeding,
ineffective pest and disease control, inappropriate use of fertilizers, untimely harvesting and
use of low-yielding varieties, will always significantly reduce crop yields (Ngoune and
Shelton 2020).

2.2 Proposed Machine Learning Techniques.

We haves outlined 3 categories that directly affect the overall output of our yields, now we
need to define the best approaches that will helps us determine the most adequate model
that will fit our needs and provide the best output possible.

2.2.1 Artificial Neural Network.

An Artificial Neural Network (ANN) is a network of artificial neurons. It is based on the
human brain’s biological processes. The neural network must be trained once, thereafter
similar patterns in future data can be predicted, for instance, meaningful problem solutions
can be produced even if the input data is incorrect/ incomplete (Mishra et al. 2016).
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Figure 3. Yield Prediction Model

Source: Drummond et.al (1995)

2.2.2 Information Fuzzy Network.

An Information fuzzy network (IFN) is a greedy machine learning algorithm for supervised
learning. The data structure produced by the learning algorithm is also called Info Fuzzy
Network. IFN construction is quite similar to decision trees' construction. However, IFN
constructs a directed graph and not a tree.

2.2.3 Decision Tree.

The decision tree goes over a model that includes several different concepts like nodes,
branches, terminal values, strategy, payoff distribution, certain equivalents, and the
rollback. There are usually three kinds of nodes and two kinds of branches when designing
a decision tree.

Figure 4. Decision tree for influence of climatic factors on soybean yield.

Source: Veenadhari et.al (2011)

2.2.4 Clustering.

Cluster analysis or clustering is the process of identifying objects that are similar to each
other but different from individuals in other groups. It is mainly used for data analysis.
Clustering is used in many fields such as machine learning, pattern recognition, image
analysis, information retrieval, agriculture, etc. There are various clustering algorithms are
there such as k-means, k-medoid, etc. but the common and important clustering algorithm
is k-means. (Mishra et al. 2016).
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2.2.5 Bayesian Belief Network.

A Bayesian belief network is a graphical representation of the underlying probabilistic
relationships of a complex system. These networks are used for reasoning with uncertainty,
such as in decision support systems. This requires probabilistic inference with Bayesian
belief networks.

2.2.6 Time Series Analysis.

Time series analysis is the method to analyse time on parametric, series data to extract
meaningful statistics and other characteristics of the data. Basically, time series forecasting
is @ model to predict future values based on previously observed values. There are various
types of time series analysis methods such as frequency domain and time domain,
parametric or non-parametric, which may be linear or nonlinear, univariate and
multivariate. Which one will be the best for your use case will depend on the specifics of
your case.

3 Comparison of the different Algorithms - Results

There have been several studies considering one or more of the algorithms that have been
described in this paper. In the table below we summarize some of the studies carried out
and the conclusions that those studies have drawn on the application of the given algorithm
to the study.

Table 2. Summary table of the different algorithms.

Model | Application Area Studies Conclusion

Consideration of Rainfall in
the yield for corn and soybean.

(e &1 STyTEETy Compared the ANN approach

ANN gives more accurate

Atrtificial Yield Prediction | < vhe multi-linear regression el

Neuronal model (Kaul, et al. 2005).

Network Forecasting of rice exports in |During the prediction of unseen
(ANN) Thailand between ANN, data, the models performance

Forecasting Thailand

Rice Exports exponential smoothing, and |was poor, as it was able to track

ARIMA models (Co and the non-linearities the model
Boosarawongse 2007). performance improved.
Good results were achieved in

the recovery of planting
material breeders ultimately
thanks to good policy decision-

Creating a decision support
Agriculture-based web|  system for crop selection
decision support  |based on the impact of climate

Inf'c:)rmation Vil change in g/loallgma (Salleh making thanks to the support

e ' system.

Network — YSTEm. —
(IFN) Prototype tool to help ESUTts were mixed, oata

contribution was limited,
advocating for more prototype
tools in order to increase the
amount of data points.

Canadian farmers for their
crop selection (Daryl et al.
2012).

Crop Selection
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Model | Application Area Studies Conclusion

Good results determining major
influencers on Soybean
Soybean Productivity for | productivity. Mayor Drawback

DEHEION || SEyoBn Bhopal District (India) was identified by only being

Tree Modelling.

(Veenadhari et al. 2011). able to detect low and high
predictions of yield but not
middle points.
Comparison of crop prediction
K-means algorithm vs Modified K-means achieved the
Clustering Crop Prediction modified k-means and K- | highest number of good-quality
means ++ (Utkarsha et al. clusters.
2014).
Assessing the effects that
Bayesian Effects of climate climate change and hence - . .
Belief change on potato weather conditions had on E;‘]ﬂmency.was hllghfer 7 u5|Eg
Network production. potato crop production (Yiqun (3 VIR ET) BRSNS

et al. 1994).

Evaluating the Climate The moving average model was

conditions effects over the | regarded as the best option for

province of Liaonning, China | the forecasting model. And the

from 1949-2005 (Hong et al. | biggest plus was that it doesn’t
2012). require a big set of data.

Time Series | Impact of Climate
Analysis Condition on Yield.

4 Discussion and Conclusion

Implementation of Machine Learning and Atrtificial Intelligence models in agriculture is
still not widespread, hence the level of understanding and applications are still in its early
stages.

The extensive review of the different case studies, their results and recommendations it
was determined that although there is more than one algorithm that can fulfil our model
requirements for a given area and crop in particular, the application of more than one of
them will bring more resilience to our model. Now-a-days a growing number of
applications of machine learning techniques in agriculture are required for which a large
amount of data is currently available from many resources this can facilitate the validation
and training of our models in order to validate our research idea.

Moreover, as per the results observed in the studies is clear that there is not such a thing
as “one model fits all” approach, hence throughout the course of our research we might find
that the chosen path at any given time might need to be revisited and perhaps even re-taught
in order to create the best combination of algorithms that will ultimately bring the best
result possible.

Building up a suitable model will have certain merits over the traditional forecasting
method moreover it is important that for the field to keep growing researchers should share
their datasets through different platforms for others to use it for testing, training and
validation of their own models.
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Abstract

Research background: In recent years, the concept of hazards associated
to human-induced, natural, and technological has been the topic of
scientific study. This insight occurs at a crucial point in the evolution of
humanity when the planet is becoming more reliant and fragile. Numerous
hypotheses support the increased chance of causing natural occurrences
with significant societal consequences. Experts in insurance and
reinsurance see human-caused climate change as the primary cause of
imbalance as it becomes more pronounced.

Purpose of the article: The purpose of this presentation is to emphasize
the environmental dangers posed by globalization.

Methods: The documentary study corroborated the view of experts who
brought attention to the fact that catastrophic natural occurrences may have
global, human-wide repercussions and consequences.

Findings & Value added: Globalization expands the reach of multi-risk
impacts beyond the borders of countries, so that in many cases impacted
they are immediately affected by hazards and disasters. If a calamity
strikes a poor country, the international community will react with human
and material aid. The detrimental consequences of natural catastrophes in
least developed nations are felt more in deep across the global economy, as
indicated by significant financial losses.

Keywords: development; environmental protection; globalization; climate
change; hazard

JEL Classification: Al1l; Al4; B16

1 Introduction

According to the processes for evaluating ecological or environmental risk outlined in
official documents, this risk refers to the possible effect of human activities on abiotic flora,
fauna, and environmental elements (setac.org). When it comes to disaster risk, the United
Nations Office for Disaster Risk Reduction associate to this concept ‘the potential loss of
life, injury, or destroyed or damaged assets which could occur to a system, society or a
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community in a specific period of time, determined probabilistically as a function of
hazard, exposure, vulnerability and capacity’ (UNDRR).

In contrast, environmental risk in the business context is defined as the unpredictability
or severity of the financial or non-financial consequences of an environmental hazard
(Bran, et al., 2018). Therefore, we believe that environmental risks may be described as the
effects of natural or anthropogenic hazards that have a negative impact on the environment
and ecological systems (plants, animals, crops, settlements, etc.) (Radulescu et al., 2018).
Numerous hypotheses support the increased chance of causing natural occurrences with
significant societal consequences (Burlacu & Jiroveanu, 2009). Specialists in insurance and
reinsurance are increasingly pointing to human-caused climate change as the primary cause
of a disturbance-causing imbalance (Dima, et al, 2020).

In recent years, insurance industry estimates have been verified (Smolka, 2004). The

tsunami wave in Southeast Asia, Hurricane Katrina, the earthquake in Kashmir, and, more
locally, the extreme floods of 2005 and 2006 are examples of occurrences that support these
data. Add famine in Niger, Mali, and Mozambique to the list of natural calamities
(Bodislav, et al, 2019).
The tsunami in Southeast Asia, the earthquake in Kashmir, and the floods in Romania
exposed the fragility and vulnerability of emerging and transitioning economies, since the
number of casualties was astronomically high. In contrast, Hurricane Katrina drew attention
to the worldwide economic implications of catastrophic climatic events as well as the larger
impact on the underprivileged people. In the not-too-distant future, we may anticipate
several catastrophic catastrophes every year with thousands of fatalities and significant
property loss.

Thus, in the last period of time climate change effects are having a direct impact on
well-being at societal level. The IPCC (2022) acknowledge the need to take urgent actions
due to global and regional risks generated by climate change and increased levels of global
warming.

2 Methods

The documentary study corroborated the view of experts who brought attention to the fact
that catastrophic natural occurrences may have global, human-wide repercussions and
consequences.

2.1 Fundamental research

In this context, we investigate the intriguing structural characteristics associated with
various types of natural hazards and risks. Regarding earthquakes, therefore, experts concur
that the likelihood of human intervention is quite low. The occurrence of volcanism and
earthquakes is the result of plate tectonics dynamics, which is formed by processes that
occur over millions of years. Till now, there are insufficient data collected to establish even
local projections or evaluations of the future development. However, in some cases there
are exceptions, especially when the position of the activity of the seismic centre is already
known like in the case of VVrancea Region (Romania). The effects of the seismic activity
manifested also in the earthquakes in Bucharest area. Based on field observations,
researchers believe that here earthquakes occur with remarkable regularity for such
occurrences, with a 30-year gap between large earthquakes.
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3 Results

When we examine climate threats, the perspective is also changing. Severe occurrences
occur with a far greater frequency, and many times due to human-caused activities or due to
natural disturbances. Climate data can validate some of these hypotheses.

1. Tropical cyclones are present. Since 1960, the number of tropical cyclones of categories
4 and 5 has increased. This may potentially be the consequence of non-periodic
variability, although global climate models clearly show the positive effect of the
ocean's consistent warming on this phenomenon.

2. Storms. Rising sea and ocean levels do not pose a threat of flooding. It is not an
overnight procedure that happens in silence. Strong storms have a negative impact on
the material assets and existence of coastal towns. Experts predict that by the end of the
century, incidents with a frequency of 1/60 years will be considered normal, since they
will occur every two years (Weather, 2006).

Climate is one of the most variable environmental elements. Although elaborate models

were developed, experts were unable to distinguish between anthropogenic and nonperiodic

fluctuations. In this aspect, the EI Nino phenomena presents a difficulty in being estimated
in terms of occurrence being unpredictable. The phenomena happen every three to seven
years because to the extreme warming of the Pacific Ocean's waters. It results in harsh
weather conditions. ElI Nino caused record flooding in Chile in 1997, severe drought in

Indonesia, heavy rainfall in the United States, a dramatic decline in fish catches in Peru,

and spectacular growth in Chile. Over 2,000 people were killed and over 33 billion dollars’

worth of property was destroyed as a result of these catastrophes.
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Figure 1. Weather disaster losses as % of global GDP (Munich Re) (% of global GDP).

Source: Adaptation according to the data of Pielke (2018).

3.1 Information flow analysis

Analysing the information included in a list created by the U.S. Disaster Centre about the
occurrences that have caused the most material damage, we find that floods rank first in
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terms of both the magnitude of the damage and the frequency of the danger (the number of
events in the top 100 of the hazards).

Enhanced susceptibility. Vulnerability, i.e., the degree of exposure of human lives and
material goods to the occurrence that happens, is an additional key factor in resolving the
challenges associated with natural disasters, among others. Population expansion and
urbanization, particularly the emergence of megacities in recent decades, environmental
deterioration and anthropogenic changes are among the characteristics of the globalization
period (Burlacu, et al., 2019).

The population is becoming more concentrated in metropolitan areas (Alpopi, et al,
2018). In 2007, for the first time in human history, more people will reside in urban regions
than in rural ones (Burlacu, S. et al., 2018). These developments have made populations
more vulnerable to natural disasters. The Disaster Centre’s rating becomes meaningful from
this perspective as well. The pace of rise in the worth of the damages rose dramatically
from year to year (Jianu, et al., 2019).

The most “expensive" incident was the 1995 earthquake in Japan, which caused over
$175 billion in material damage. The escalation of risk exposure has insurance firms more
anxious. The capacity of these organizations to endure the strain of rising risks and
vulnerabilities is shown by a 2000 research. Hurricanes, storms, and earthquakes are ranked
according to the insured value of the property (table 1).

Table 1. The costliest natural disasters.

No. The event The region Date (c;?n?gstgg”g::; s
1.| Hurricane Katrina us 2005 167,5
2.| Hurricane Harvey us 2017 130,0
3.| Hurricane Maria US, Puerto Rico | 2017 93,6

& Rep.

Dominican
4.| Hurricane Sandy us 2012 73,5
5. Hurricane Irma us 2017 52
6. Hurricane Andrew us 1992 50
7.| Drought in California us 1988 442
8.| Flooding centre of the US us 1993 37,7

(Midwest)

9.| Hurricane lke US / Caribbean 2008 36,3
1(¢ Drought in California UsS 2012 33,9

Source: https://www.investopedia.com/financial-edge/0311/the-financial-effects-of-a-natural-
disaster.aspx

The escalation of risk exposure has insurance firms more anxious. The capacity of these
organizations to endure the strain of rising risks and vulnerabilities is shown by a 2000
research. Hurricanes, storms, and earthquakes are ranked according to the insured value of
the property (table 1).

Ionita et al. (2009) found that environmental deterioration and anthropogenic changes
also increase susceptibility. For instance, agriculture diminishes the soil's absorption
capacity, which exacerbates the effects of floods, even if the severity of the meteorological
processes remains constant. Destruction of mangrove swamps in Sri Lanka has made
coastal towns more susceptible to tsunami surges. Changes in rainfall distribution and
infiltration may be caused by deforestation, increasing the catastrophic potential of floods
(Burlacu, et al., 2018). There is evidence that environmental changes in the Himalayan
Mountain region increased the quantity of debris and catastrophic floods that caused over
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$2 million in damage to Bangladesh in 1988, 1991, and 1998. In Cameroon, unstable slopes
were constructed on the hills around the towns, resulting in hundreds of casualties from
landslides every rainy season. In 1999, because to a lack of urban planning in Venezuela,
almost 30,000 people perished in the most advanced towers.

The tsunami that occurred in December 2004 was seen as a warning signal. This
catastrophe directly impacted eleven nations and caused damages in more than fifty states,
including those incurred by visitors from northern countries. The oil price was impacted by
Hurricane Katrina for many months; however, the worldwide financial impact was short-
lived.

Scientists call attention to the reality that catastrophic natural occurrences may have

global ramifications and repercussions, affecting all of mankind. Extreme events occur with
extremely low frequency, and their potential consequences include a global economic
crisis, tens of millions of victims, the catastrophic and irreversible destruction of
megacities, the endangerment of global food reserves, the disruption of transportation and
communication systems, and widespread pollution. In addition, these impacts will result in
starvation, diseases, political conflicts, the breakdown of social order and national and
international institutions, war, and perhaps the extinction of humankind.
The rising effect of natural disasters must be seen in the perspective of an increasingly
complex, interconnected, and vulnerable global community. Changes resulting from human
activity and the increased susceptibility of communities are the primary drivers of
economic expansion. However, human-induced climate change is considered a potential
contributor to the rise in the frequency of severe occurrences (Burlacu, Georgescu et al.,
2022).

4 Discussion and Conclusion

In recent years, the hazard of severe hazards and risks occurrences has been the topic of
scientific community. This insight occurs at a crucial point in the evolution of humanity,
when the planet is becoming more reliant and fragile. Globalization looks to be an
irreversible phenomenon, with collaboration, international accords, and the global
community gaining popularity (Alpopi, Burcea, et al, 2022). The countries have
participated in cooperative efforts to address key issues.

This worldwide endeavour has both good and bad examples. The international
cooperation through the Montreal Protocol for the Protection of the Ozone Layer is seen as
a success by both the world community and experts. On the other side, the Kyoto Protocol
remains contentious.

The foundations of success are scientific certainty, the participation of developed and
transitioning nations, and substitutability. The foundations of failure include scientific
ambiguity, bigger dimensions, deep economic repercussions, and restricted physical,
economic, and political substitutability. Principal obstacles are high prices, the decrease of
emissions from big emerging nations (China, India), and adherence to the precautionary
principle.

Globalization extends the impacts of chance beyond the boundaries of countries
immediately impacted (Radulescu et al., 2022). If the tragedy happens in underdeveloped
nations, the international community reacts with material and human aid as well as
solidarity. If catastrophes occur in affluent nations, the negative repercussions are perceived
on a global scale, manifesting as significant financial losses.

Globalization process increases the interconnections and risks exposures on
communities and societies, regions and countries. In this regard, the degree of adaptation
and mitigation processes could address the global challenges and opportunities related to
climate change. Therefore, finding suitable solutions to various types of hazards and risks
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is important to increase the degree of preparedness through developing collaboration and
partnerships at national and international levels.

The reach of multi-risk impacts is extended beyond the borders of countries as a result
of globalization. As a result, countries that are impacted are in many cases instantly
impacted by hazards and disasters. If a disaster befalls a developing nation, the international
community will respond by sending both people and material relief. Significant monetary
losses are one indication that the negative effects that natural disasters have on the
economies of the world's least developed countries are felt more profoundly across the
economy.
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Abstract

Research background: The growing environmental problems with a
global impact on the quality of the environment require attention from all
countries, having international and worldwide dimension, and the urgent
adoption and implementation of established measures to protect the
environment.

Purpose of the article: The presented contribution points to the necessity
of financial resources in the process of improving the environment. It aims
to analyse public expenditures and investments spent on the environment
in the European Union, compared with the situation in Slovak Republic, as
well as to identify the main environmental areas that are supported by
investment funds. The aim is also to assess the effectiveness of the funds
spent in the relation to the selected indicators, focused on the waste
management.

Methods: The main approach to make the determined research is the
analysis of the state and the development of public expenditures and
investments, as well as the analysis of the ways and approaches,
municipality uses for municipal waste management.

Findings & Value added: The contribution results in the finding the trend
of the investment to the protection of the living environment in Slovakia
that can be used for green economy management. The results can be used
for public administration, as well as private investment considering to the
living environment.
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1 Introduction

The pillar of the implementation of Agenda 2030 in the EU is the 8th Environmental Action
Program, which is a plan for people, the planet, and prosperity. The pillar stresses the need
to improve the implementation of European environmental legislation, increase awareness
and communication with the public, ensure the systemic nature of Europe’s climate and
environmental challenges, (Belanova, 2005) as well as the need to accelerate the transition
to a resource-efficient, safe and sustainable economy, production and consumption.
Sustainable product policy can make a significant contribution to reducing waste. Where
waste generation cannot be avoided, its economic value should be exploited and its impact
on the environment should be eliminated or at least minimized (Zaharova, 2019;
Mlynarova, 2021).

These facts need to be addressed at a global level, as the amount of waste is constantly
increasing, and waste is thus becoming one of the most pressing problems of human
existence. This is also indicated in the World Bank’s forecast, which estimates that global
waste production will increase to 2.58 billion tons by 2030, and 3.40 billion tons by 2050,
which presents more than double the growth of the population over the same period. A
rapid increase in waste is expected in low-income countries, where the waste will increase
more than triple by 2050, mainly in East and South Asia and Sub-Saharan Africa. It should
be noted that in these countries, more than half of the waste is currently landfilled and the
growth of waste will have huge consequences for the environment, health, and prosperity.
Mainly solid waste arising from construction activities is a grave concern in many
economies, with heavy regulations by authorities. Vivian and Tam (2013) tried to evaluate
new policies based on the latest waste management philosophies available (e.g., the
reduction, reuse, and recycle principle, and the polluter pays principle) having an effective
impact on the sustainable development of the living environment (see also Mihalikova et
al., 2018). Environmental policies are on the agenda of almost all countries of the world,
connected with modern innovative technologies, used in the area of waste treatment;
however, not all countries and communities give the same priority to environmental policy
(Ladaru et al., 2019; Lobova et al., 2022).

In accordance with the Agency 2030 (EEA, 2020 and Envirostrategy, 2019) for
sustainable development, Slovakia uses the strategic documents. Slovakia, as well as other
member EU states, is trying to maintain and observe long-term competitiveness and to
provide sustainable development in accord with all environmental aspects. The European
Union is also paying close attention to the issue of waste since from 2012 to 2018; there
was a 6.34% increase in waste in the EU. Although municipal waste does not account for a
large proportion of waste in many countries, it is the most difficult to manage due to its
diversity. The investment to the living environment protection is connected with presently
emphasized circular economy, impacted the living environment as well (Busu, 2019 ;
Andabaka et al., 2019).

2 Methods

The environment presents a public good that is financed from public budgets. The base of
the paper is to evaluate public expenditures and investment to the living environment in
Slovak Republic, as well as to identify the main environmental areas, to which the financial
sources flow. The main goal is to evaluate effectiveness of the investment in relation to the
communal waste.

Therefore, during the research we resulted from the data from Ministry of Environment
in the Slovak Republic, where on average, more than two thirds of all expenditures of the
Ministry of the Environment and the Environmental Fund come from EU sources, including
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co-financing. By environmental protection expenditure, we mean funds for all activities
related to the prevention, reduction and elimination of any pollution. The aim of
expenditure is to maintain or improve the quality of the environment, or to reduce adverse
effects.

We considered environmental costs spent on reducing and eliminating environmental
pollution, as well as on prevention itself. These are expenditures arising from air and
climate protection, wastewater management, waste management, soil protection and
remediation, groundwater and surface water, noise and vibration reduction, biodiversity and
landscape protection, radiation protection, research and development (Mihalikova et al.,
2018). Their monitoring and analysis is helpful due to the evaluation and monitoring of
environmental policy itself and from the point of view of ensuring coordination between the
policies of individual member states. In addition to the environmental expenditures of the
Ministry of the Environment, the Statistical Office of the Slovak Republic (Statistical
Office SR, 2020) also systematically monitors financial indicators of environmental
protection for enterprises. The total environmental protection costs and revenues related to
the sale of products, devices, components and technologies intended for environmental
protection, the sale of by-products or waste products and revenues from the provision of
environmental protection services to other entities are evaluated.

The source of the other necessary data for the analysis were data from Eurostat
databases, Public Administration Budgets, published by the Ministry of Finance of the
Slovak Republic, statistical databases published by the Statistical Office of the Slovak
Republic. In the frame of single analysis, we resulted from the continuously published
values of chosen indexes from the portal https://ec.europa.eu/eurostat/data/database in
available years (Eurostat, 2020). Collected data had been registered, sorted and adjusted in
database in MS Excel according to the demand of statistical software JMP, to which
adjusted data had been transported and consequently analysed.

3 Results and Discussions

3.1 Investment of the municipalities to the waste economy

From the point of monitoring by the Statistical Office, economic instruments for
environmental protection also include investments in environmental protection. Investments
for the protection of the environment are considered as investments made for the
acquisition of long-term assets used for the protection of the environment (machinery,
equipment, land, etc.) in the form of purchase or own creation, including technical
improvement. The data of investment are given in the following table 1.

Investments in environmental protection as well as investments in waste management
were volatile. The highest investments were in 2012, followed by a significant decline the
following year. After 2016, however, it is possible to follow their growing trend again.
Overall, it can be stated that the investments of municipalities in the field of waste
management have a relatively strong share, from 31% in 2014 to 65.5% in 2016.

Table 1. Investments of the municipalities to the living environment protection, especially to the
waste management (thousand Euro)

2012 2013 2014 2015

Value | % Value | % Value | % Value | %

Investment to the living environment | 62054 41046 33727 40998

Investments — waste management 33347 (53,7 13752 |33,5]|10488| 31,1 | 24437 |59,6
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2016 2017 2018 2019

Value | % |Value |[% |Value |[% | Value | %
Investment to the living environment | 17129 32944,0 58497 52160
Investments — waste management 11214 165,5(11983 |36,4|26708|45,7|24729|47,4

Source: own processing according to data from Statistical Office, SR

The next development till 2019 is given in Figure 1, where we can see fluctuant trend.
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Figure 1. Development of Ministry of Environment expenses to waste economy in Slovakia

Source: own processing according to the data from Ministry of Finance, Slovak republic, Budget of
public administration, SR (2012—2019).

3.2 Subsidies to the municipalities from the Environmental fund

Economic instruments are important in the implementation of environmental policy.
Through them, negative effects on the environment of individual polluters can be
compensated. Economic instruments can be negative (fees, fines) or positive (preferential
taxes and levies, loans and subsidies). Among the positive economic instruments to which
we will pay more detailed attention are the subsidies provided for environmental protection.
They contribute to a positive change in the behaviour of polluters. This type of economic
instrument is also indicated in the Database of Economic Instruments used in the
implementation of environmental and natural resources management policy, which is
maintained by the Organization for Economic Aid and Development and the European
Environment Agency (EEA, 2020). At the same time, this is pointed out in the Act, which
states that legal or natural persons who protect the environment or use natural resources in
accordance with the principles of sustainable development may benefit from adjustments to
taxes and levies or the provision of loans and subsidies.

Economic instruments in waste management follow the economic instruments of
environmental policy, which use the price mechanism to achieve environmental goals.
Their aim is to stimulate waste producers to apply environmentally friendly technologies,
more efficiently using production inputs, to support waste recycling and composting
(Culkova et al., 2016). Ofuji (2015) states that economic instruments aim at meeting the
environmental goal, namely the reduction of waste, as well as the elimination of landfills,
which adversely affect natural resources as well as human health. On the one hand, they can
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economically burden the environmentally negative activities of the business sphere or, on
the contrary, favour their ecological behaviour.

Subsidies are generally non-refundable funds that a grant applicant receives, under
defined conditions, mostly for a specific purpose. If they are provided from the state budget
of the Slovak Republic, resp. from the funds of the European Communities, it is necessary
to understand them as one of the forms of state, resp. European support for identified
priorities or development programs. If the state is the provider of the subsidy, the state may
specify the specified conditions, or may determine other conditions that will ensure
maximum economy and efficiency of the subsidy and is obliged to clearly define the
purpose for which the subsidy is provided (Act 523/2004). It should be noted that in the
case of drawing public funds, any provision of subsidies is subject to many conditions and
criteria in order to maintain the effectiveness, efficiency and economy of expenditure.
Subsidies are also used in environmental policy to directly or indirectly limit the use of
something that has a demonstrable negative impact on the environment. In waste
management, they can be used to promote better waste management, waste reduction and
investment in improved waste management. They can take the form of direct subsidies or
tax exemptions. Governments often use incentives and subsidies to induce certain
behaviours between businesses and households. In particular, subsidies and tax exemptions
are often used to support investment in improved waste management infrastructure. Other
incentives include, for example, financial payments to municipalities and waste treatment
facilities that improve the efficiency of waste treatment, municipalities that agree to a
landfill (Israel), payments to companies or households to promote recycling and proper
waste management (Environmental Fund, 2022).

The Environmental Fund was established in order to implement state support for
environmental care and environmental creation on the principles of sustainable
development. The main mission of the fund is to provide funds to applicants in the form of
subsidies or loans to support projects aimed at achieving the objectives of state
environmental policy. The following table 2 provides an overview of requested and
provided subsidies to the Environmental Fund.

The starting point for the provision of support in the form of a subsidy to applicants is
the annual publication of the specification of support for activities in the form of a subsidy
for which applicants can submit applications. During the analysed period, there were the
most applicants in 2017 and in last two years there has been a significant decrease in
applicants for subsidies. However, it should be noted that in terms of the number of
applicants to whom the subsidy was also provided, the situation has improved significantly
over the years. The table 4 shows the annual increase in the number of applicants who
received the subsidy, up to 35.95%.

Table 2. Support of waste economy by subsidies in Slovakia

2012 2013 2014 2015
Number of applicants 299 290 288 227
Applied sum 47381246 |46 071650 |52290815 | 28841277
% from applied subsidies to waste economy 1165 11.96 1007 0.303
from total subsidies ' ' ' '
Number of approved subsidies 1 22 35 32
Provided sum 281 139 2170348 |2638758 |2797526
% from provided subsidies to waste 087 10.28 6.91 1255
economy on total subsidies ' ' ' '
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2016 2017 2018 2019
Number of applicants 231 362 120 153
Applied sum 30466 931 [49804 635 |8437045 10 630 076
% from applied subsidies to waste economy | 10,49 15,265 6,55 9,43
from total subsidies
Number of approved subsidies 49 a7 87 55
Provided sum 5512 876 4 262 058 2570370 3279741
% from provided subsidies to waste|14,9 22,338 7,81 8,489
economy on total subsidies

Source: own processing according to Environmental Fund 2022

In terms of the required amount of subsidies, subsidies for the area of waste
management were requested on average at the level of 10.58% of the total requested
subsidies registered by the Environmental Fund. The highest value was required in 2017, on
the contrary the lowest in the following year 2018. The provided subsidies for waste
management amounted to approximately the same percentage, on average 10.51% of the
total subsidies provided by the environmental fund. The highest value of subsidies was
allocated to waste management from the total subsidies in 2017. The following table 3
shows the success of applicants and subsidies received.

Table 3. Success of applied projects (%)

Success 2012 2013 2014 2015 2016 2017 2018 2019

Value 0,59 4,71 5,05 9,7 18,09 8,56 30,47 30,85

Number 0,33 7,59 12,15 14,1 21,21 12,98 30,83 35,95

Source: own processing according to Environmental Fund 2022

The presented results point to an improvement of the situation. Thirty percent of the
requested funds were also provided in the last two years, although it should be noted that
the value of subsidies decreased compared to 2016 and 2017. Although the situation is
improving in terms of the number of applicants and subsidies provided, many applications
are still rejected. The reason is often the delivery of incorrect documents or failure to meet
the deadline or it happens that the applications do not fall within the submitted call. The
application assessment process consists of the first stage of checking the completeness and
formal correctness of the applications. Applicants with incomplete or incorrectly completed
applications are invited to complete them within the set deadline. Complete applications are
submitted for evaluation by fund staff and external evaluators. After evaluation, they are
submitted to a meeting of the fund's board, which has a recommendation character for the
minister. The Minister decides on the allocation of the subsidy in the form of a written
decision on the provision of support in the form of a subsidy. (Environmental Fund, 2012 -
2019). The development of applied and provided subsidies to the area of waste economy
from European Fund is given in Figure 2.

185




Globalization and its socio-economic consequences 2022 — University of Zilina, Faculty of Operation and
Economics of Transport and Communications, Department of Economics

60000000 6000000

50000000 5000000

40000000 4000000

30000000 3000000

20000000 2000000

10000000 1000000
o 0

2012 2013 2014 2015 2016 2017 2018 2019

I provided sum e gapplied sum

Figure 2. Applied and provided subsidies in area of waste economy from the Environmental Fund
Source: own processing according to Environmental Fund 2022

Finally, we compared the situation in Slovakia with EU countries. As we can see in
Table 4 the range of the published data for individual indexes are significantly different,
while the volume of data connects with data incompleteness in the countries.

Table 4. Structure of data collection in EU

Number of Analysed
Index measurements period
Investment to the living environment in mil.€ 2928 2006 - 2019
National expenses to the living environment protection 3555 2006 - 2020
Environmental donation 77574 2011 -2019
Expenses to the living environment protection per
inhabitant 14796 1995 - 2013
Communal waste 21927 1995 - 2020

4 Conclusions

In the content analysis of the paper, we pointed out the importance of investing in
environmental protection and one of the environmental problems—the growing amount of
waste. We have defined public spending and investment in the environment and pointed to
many authors who have researched this aspect in their scientific papers. The main part of
the paper was devoted to the analysis of trends and comparison of public expenditures and
investments in the EU and Slovakia in individual areas of the environment.

Public spending on the environment presents one of the important economic tools for
achieving environmental policy objectives and can positively influence polluters’
behaviour.

The presented paper examined public expenditures and investments in environmental
protection in the EU and the Slovak Republic and the efficiency of their spending in
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relation to waste management. This category of investment was chosen because one of the
factors that significantly affect the environment in the Slovak Republic and Slovakia still
lags behind the EU average in the evaluation of their indicators is waste. In Slovakia, the
amount of municipal waste is growing at a relatively fast pace, and their high landfill rate is
a negative phenomenon. The main goal of the formulated measures within the
environmental policy is to complete the waste management infrastructure focused on
improving the collection and sorting of municipal waste and, subsequently, on their
recovery, especially material waste. Funding for the mentioned activities comes mainly
from the EU structural funds (90%) and the Environmental Fund (10%) (Bak et al., 2020).
However, financing of the living environment protection is not possible only from public
sources, but demanding also private partnership (Gao et al., 2022).

The aim of the paper was also to point out the relationship between public expenditure
and the rate of recovery of municipal waste. The paper consists of the analysis of the
dependence in EU countries, and it confirmed that with the growth of public expenditure on
waste management, the rate of recovery of municipal waste also increases. This is a signal
of the efficient use of funds to improve waste management indicators. Based on this, we
can conclude the need to evaluate the indicators expressing the management of municipal
waste with a link to the use of funds spent on improving the waste management system.
This will help to assess their effective implementation and the fulfilment of environmental
objectives.
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Abstract

Research background: With the expansion of digital technologies audio-
visual content started to be produced in large amounts and distributed on
variety of digital platforms. For instance, feature films are distributed on
video-on-demand platforms already more than 10 years and this release
window became a global channel for media content and brought more
competitiveness for cinema theatres. Consequently, media conglomerates
put considerable efforts into developing better mechanisms for controlling
where, when, and how audio-visual content is circulated. However, media
company control crystallizes into a market concentration problem, which is
highly noticeable in the film distribution sector across Europe where
Hollywood film production dominates in European cinema multiplexes and
video-on-demand platforms.

Purpose of the article: The aim of the paper is to question the impact of
cultural globalization for the distribution of national film production in
Europe and especially for small film distribution markets such as in the
Baltic States that are constantly challenged and dominated by Hollywood
films and provide new approach and orientation from political economy
towards mission economy.

Methods: Methodology is based on critical analysis of statistical data
taken from official sources —from Estonian Film Institute, Lithuanian Film
Centre and National Film Centre of Latvia.

Findings & Value added: Since national film production and distribution
in Europe is heavily influenced by film policy it requires new approach in
order to bring innovations in fostering national film production and its
distribution through collective process, market shaping, long-term
financing and possible partnerships between public and private sectors.

Keywords: globalization; film policy; film distribution; mission economy;
culture

JEL Classification: HO; D40; P16; Z18
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1 Introduction

Since the film industry is the target of national cultural policies in many countries (Crane,
2014), the dominance of Hollywood film industry in a global film market is considered as
an example of cultural globalization. Looking from political economy perspective, cultural
globalization is associated with cultural imperialism and it questions how political and
economic organisation of media industries affects the production and circulation of
meaning and what consequences different ways of financing and organizing cultural
production can have for public domain and audiences’ access (Golding and Murdock,
2000). Therefore, political economists focus on ownership, finance and support
mechanisms, and on how the policies of governments influence and affect media content
(Hardy, 2014).

Governments engage in media (film) policy in three main ways — through legislation,
regulation and subsidizing. Public support (subsidizing) of the film industry is often
defended on the grounds it promotes the national culture and at the same time protects it
from dominance of other cultures (McKenzie, 2022). In Europe there is a long tradition of
state intervention through all these ways and at the same time the risk of national film
production is transferred to the state (Morawetz et al., 2007). On the other hand, film
policies started to be reconsidered in terms of globalised cultural economy where small
national cinema is constantly challenged by the discourses of transnationalism and
regionalism (Hill and Kawashima, 2016).

One of the examples could be Hollywood film production and its influence over
European national film production and its distribution. There is an argument if European
audiences do exercise free choice in selecting U.S. films over local productions, because
Hollywood control film distribution market (Pardo and Tabernero, 2012). Since the
traditional major studios are international conglomerates that take advantage of economies
of scale and scope and especially in distribution, globalization can be seen as a menace in
terms of standardization of cultural products (Chisholm et al., 2015). Particularly Eastern
European filmmaking was and still may be in a disadvantaged position in regard to
international distribution, because a project may be supported on the production level, but
not necessarily on distribution (lordanova, 2002; McKenzie, 2022).

Since film distribution involves not only the choosing a release date of the film, but also
the design and implementation of advertising campaigns (McKenzie, 2012) and marketing
(Kerrigan and Ozbilgin, 2004), more and more it is considered as a policy (Harris, 2016). In
fact, film distribution is the key zone for profit while in Europe only film policy support for
the production is constantly emphasized.

Another important factor and a challenge for film policies is that traditional film value
chain is challenged by digital disruption, social digital technology that demonstrates its
value as a product, and a service and as a means of distribution (Franklin et al.,2013). The
digital market is growing rapidly, but the EU internal market couldn’t benefit
economically if the single market wouldn’t be maintained (Pelkmans, 2016) and
this is a difficult problem since European film industries are fragmented due to multiple
languages, cultures and traditions and composed of hundreds of small and medium-sized
enterprises that can only operate at the national level, and the national markets for most
European films are too small to make big-budget productions worthwhile (Richeri, 2016).

If we look at a small media markets, they must deal with the following hardships: (1)
the shortage of resources, (2) a small audience and small advertising, (3) dependence and
(4) vulnerability. First, small media markets face limitations on the production side,
and then there are limits on the sales side, because the production costs are similar in
small and in big countries, and the revenues realized from the sales of audio-visual
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production and advertising are too small for the development of audio-visual production
(Puppis, 2009).

The Baltic States and their media markets are among the small ones and still in the
development stage since all Eastern European film industries experienced massive cuts and
withdrawal of secure funding early in the 1990s (lordanova, 1999). Later on when the states
became more rich with the development of their economies they could allocate more
financial support for national and regional production.

On the other hand, if financial support is allocated only for film production while
forgetting film distribution, a significant part of European films might not even be
presented to national audiences. Consequently, film policies in the Baltic States have to be
reconsidered and updated in accordance with a new initiatives that already matched the
100th anniversary of the Baltic States in 2018 where the focus was put not only on
allocating more financial support for national film production, but distribution as well.

This initiative to finance more national film production and distribution could lead to
mission economy orientation since political economy even though stresses the state’s
intentions toward media industries in regard to growth, competition and distribution of its
products, but new political economy (Mazzucato, 2021) is suggested, because of new
approach to public policy, which influence business (Kattel and Mazzucato, 2018) and also:
— value and the collective process involving business, government and civil society,

— markets and market shaping with co-creating and co-shaping them,

— organizations and organizational change through co-operation,

— finance and long-term financing oriented towards societal goals and dynamic
institutions,

— distribution and inclusive growth,

— partnership between business and the state,

— participation and co-creation within creation process, discussions and debates.

For instance, value, markets, long-term financing, partnership between business and the
state and participation and co-creation are interconnected processes in public sector that
could be aligned to foster new areas of markets and focus more not on facilitating change,
but rather on creating change (Mazzucato, 2016). Therefore, there is a need to set a priority
and after setting it (a transformative activity), there should be policy instruments to support
the exploration of the new areas of opportunities as well as coordination devices to assist
the formation of networks and partnerships (Foray, 2018). In regard to film policy not only
quantity of investment has to be considered while developing national film production and
distribution, but quality in the underlying governance mechanisms as well.

2 Methodology and Methods

2.1 Research aim

The aim of this paper is to question the impact of cultural globalization for the distribution
of national film production in small film distribution markets such as in the Baltic States
that are constantly challenged and dominated by Hollywood films and provide new
approach and orientation from political economy towards mission economy.

2.2 Methodology of the research

The calculations of Lithuanian, Latvian and Estonian film distribution and its support are
based on yearly official statistics from Lithuanian Film Centre, National Film Centre of
Latvia and Estonian Film Institute and also secondary statistical source.
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3 Results and Discussion

At first it is important to notice that all three institutions (Lithuanian Film Centre, National
Film Centre of Latvia, Estonian Film Institute) responsible for the formation and
implementation of film policy in the Baltic States introduced new strategies and regulations
to support distribution of national films in 2017 and 2018 that could be associated with
mission-oriented approach. National Film Centre of Latvia established film visual identity,
popularization and accessibility strategy called “Latvian films for Latvian Centenary” in
2017. Estonian Film Institute and Lithuanian Film Centre issued conditions and procedures
for supporting the distribution of national films in 2018.

80000
60000
40000

20000

2017 2018 2019

Lithuania Latvia

Figure 1. Financial support for national film distribution in Lithuania and Latvia 2017-2019 (in
Euros)

Source: author’s calculations according to Lithuanian Film Centre and National Film Centre of Latvia
(2022)

Estonian Film Institute provides information about amount of support for national film
distribution only from the year of 2020 where 23000 EUR were allocated (Estonian Film
Institute, 2022).

Table 1. Market share by admissions of national films in Lithuania, Latvia and Estonia in 2017-2019

2017 2018 2019
Lithuania 21,47 % 27,41 % 19,03 %
Latvia 7,84 % 22,06 % 20,16 %
Estonia 8,04 % 17,85 % 23%

Source: Facts & Figures 2020

While comparing the amount of financial support for national film distribution in
Lithuania and Latvia it is possible to identify that at least one national film, which
distribution was supported by Lithuanian Film Centre was among top-10 most watched
films in cinema theatres that year respectively in 2017, 2018 and 2019 while in Latvia only
one film, which distribution was supported by National Film Centre of Latvia reached top-
10 position among most watched films in cinema theatres in 2018 (Facts & Figures, 2020).

The market share of national films in cinema theatres in Latvia and Estonia have
significantly risen between the year of 2017 and after financial support for distribution was
started to be allocated according to new regulations (Table 1). In Lithuanian case the
market share of national films was already higher and even decreased in 2019 despite the
rising financial support.
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4 Conclusions

Hollywood film industry’s domination in a sense of film production and distribution is an
example of cultural globalization that affect small media and film industries. This
dominance is challenging for Eastern European and particularly the Baltic film industries
that are still developing their film policies.

The year of 2018 was a breaking point for Lithuanian, Latvian and Estonian film policy
development since more financial support was allocated not only for national film
production, but distribution as well. National Film Centre of Latvia was the first one to
introduce the strategy to promote national films through distribution while Lithuanian Film
Centre and Estonian Film Institute issued conditions and procedures for supporting national
film distribution. These film policy measures are the examples how public institutions can
participate in shaping and co-creating markets and start long-term financing oriented
towards societal goals that are also connected to fostering national culture. There is still left
space for the value creation as such, partnerships between business and state and
participation and discussions in film policy since the growth of financial support for film
distribution is only one of the financial instruments that helps to co-create the market and
focus more on mission-oriented approach.
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Abstract

Research background: At present, work practice increasingly requires
competencies or skills that add value to the general education of
employees. Global education contributes to the awareness of global themes
that affect each individual, develops their critical thinking, and deepens
their understanding of areas and topics that affect the whole world. Global
education often requires foreign language skills that can be understood as
part of intercultural and global competences.

Purpose of the article: The aim of the paper is to present the results of the
needs analysis of management students to describe the specifics of foreign
language teaching to develop soft skills for practice in a global
environment. It illustrates the changing needs of the student population.
Methods: At the end of the winter semester of the academic year
2021/2022, a questionnaire survey was conducted among Master's degree
management students aimed at auto-evaluation of their foreign language
skills and weaknesses.

Findings & Value added: Master's students assessed their foreign
language skills in the middle of the assessment scale, with respondents
with poorer English proficiency also identifying a higher number of areas
in which they see their weaknesses and slightly accumulating the causes of
these shortcomings. The results of the survey illustrate the expectations of
management students which can serve as a basis for the LSP course aimed
at the development of global and intercultural competences.

Keywords: global competence; intercultural competence; foreign
language skills; auto-evaluation; LSP

JEL Classification: A12; A20; A22

1 Introduction

Academic literature dealing with foreign language communication has increasingly focused
on topics such as intercultural competence or intercultural communication, which could be
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also seen in a rising number of university textbooks devoted to intercultural communication
(Jeletiova 2014; Ali Taha 2015; Slivkova 2015, 2017; DanciSinova, 2022). Many authors
(Priicha, 2010; Wang, 2020; Yurtsever and Ozel, 2021; Kalaja and Pitkéinen-Huhta, 2020)
believe that foreign language knowledge is part of intercultural competence and dedicate
their research to the development of models of intercultural competence that would not only
focus on becoming an effective speaker but also interpreter (Valencia Alvarez and
Michelson, 2022; Pondelikova, 2022). From the overview of current literature on
intercultural competence, an obvious tendency to analyse intercultural communication in
the environment of international trade can be seen.

The current dynamic nature of society's life and the need for sustainable development
also place demands on the way students are taught and prepared for practice. The idea of
global education is increasingly used in national and international education programmes,
while the beginnings of global education in Slovakia as a response to globalisation
processes are associated with non-governmental organizations (Globalnevzdelelavanie.sk,
2019). Although there is not a homogeneous definition of global education, the website
Globalnevzdelavanie.sk (2019), created as part of a consortium project of three non-
governmental organizations (Clovek v ohrozeni, PDCS, and CEEV Zivica) and a
representative of the university environment (Faculty of Education, Matej Bel University),
defines this educational approach as "cross-cutting discipline covering topics in the field of
sustainable development, human rights, ecological, multicultural, global education." The
aim of this type of education is to understand the relationships between people from
developed and developing countries and to support international cooperation
(Globalnevzdelavanie.sk, 2019). Global education highlights the global context in learning.

In the current globalised multicultural Europe, it is impossible to function without
adequate intercultural communication competence of citizens (Kostkova 2012, p. 9). Lustig
and Koester (2010, p. 1-3) add that in the post-millennial world, people have no choice
whether or not they want to communicate or cooperate with members of other cultures, but
individuals must learn to communicate in the right way and understand the importance that
culture plays in communication. Demographic, technological, economic, and political
changes create a world dominated by cultural differences in a global environment (Osler,
2020; Thesing, Gerritsen and Van Mulken, 2021; Negedu and Ojomah, 2021).

Monceri (2022) claims that intercultural communication is a discipline within a system
of science. Pondelikova (2020, p. 57) describes intercultural competence as the ability of an
individual in an intercultural environment to react appropriately and effectively. Many
authors (Slusna 2012; Abarca Millan, 2021; Ahmadi Safa and Tofighi, 2022; Roiha and
Sommier, 2021; Okken, 2022) claim that there are special methodological procedures in
intercultural education that contribute to the development of intercultural competence, and
the teaching of foreign languages is its important aspect. The aim of the paper is to present
the results of the needs analysis of management students to describe the specifics of foreign
language teaching to management students to develop global and intercultural competences
and soft skills for practice in a global environment.

2 Methods

At the end of the winter semester of the academic year of 2021/2022, a questionnaire
survey aimed at auto-evaluation of foreign language skills was conducted among students
of the Master's degree of study at the Faculty of Management and Business of the
University of Presov (FMB UP). The respondents were management students in the first
and second years of study in full-time and part-time forms of study. The questionnaire was
distributed in an electronic form via the MS Teams platform and was accessible to all
students who enrolled in the Applied Foreign Language for Managers (English) 1 and 3
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courses. 177 students were willing to complete the questionnaire; the distribution was as
follows:

— full-time students, 1st year: 79 (45% of the total number of submitted questionnaires);

— part-time students, 1st year: 9 (5%);

— full-time students, 2nd year: 70 (39%);

— part-time students, 2nd year: 19 (11%).

The total number of students asked to complete the questionnaire was 349. There were
367 enrolled students, but 18 part-time students attended courses in the first as well as the
second year of study. Applied Foreign Language 1 (English) was enrolled by 134 full-time
students and 26 part-time students and Applied Foreign Language 3 (English) was enrolled
by 156 full-time students and 51 part-time students. The questionnaire was filled in by
50.7% of the total number of full-time and part-time students enrolled in courses; the
distribution was as follows:

— 59% of the first year of full-time study (enrolled in the course);
— 35% of the first year of part-time study;

— 45% of the second year of full-time study;

— 37% of the second year of part-time study.

We consider it a representative sample as each student had equal access to the
questionnaire and the reluctance to fill in the questionnaire would also be reflected in the
information quality of the answers. However, the information value is higher for the full-
time form of study.

3 Analysis of results

In the first entry of the questionnaire, students should evaluate their English language skills
on a scale from 1 to 5. The chosen rating scale corresponds to the grading scale used at
primary and secondary schools in Slovakia, i.e., grade 1 is the best, and the quality worsens
towards grade 5, which is the worst rating. The resulting evaluation was an average grade
of 2.47, which corresponds to the average quality of knowledge in the middle of the rating
scale. The best grade 1 was marked by 27 students and the worst grade 5 by only one
student. Better grades of 1 or 2 were marked by 46% of respondents and worse marks of 4
and 5 were marked by 7% of respondents.

0,5
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Figure 1. Auto-evaluation of English language skills (%).
Source: own processing

The second entry of the questionnaire focused on the self-assessment of English
knowledge in the context of its use when students could agree (yes) or disagree (no) with
the statement: | think that my knowledge of English is sufficient for the purpose of its use.
The majority of students (77%) agreed with this statement. In relation to the previous entry
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of the questionnaire, it can be stated that even if students evaluate their knowledge of
English as average, they consider the level of their knowledge to be sufficient in the context
of its use. Analysis of the answers to the first two questions revealed that 90% of people
who rated their English language skills with 1 or 2 grades (46% of the total number of
respondents) agreed with the statement that their knowledge was sufficient for what they
were using it for. These were mainly students in the first year of full-time study (48% of
students who marked 1 or 2 grade).

The third question of the questionnaire was aimed at finding out the purpose of using
the English language, while students could mark more options. The options and the
percentage of the total number of respondents were as follows:

— atschool: 86%;

— for travel: 65,5%;

— atwork: 34.5%;

— social media: 73%;

— playing games: 29%;

— watching movies, series: 79%;
— reading books in English: 21%;
— other: 7%.

Entries 4 and 5 of the questionnaire identified perceived weaknesses and their causes
and students could mark more options. In the fourth entry, students were asked to indicate
one or more options concerning their weaknesses as far as their English language skills are
concerned. The options and their percentages were as follows:

— grammar: 57%;

— vocabulary: 56.5%;

— pronunciation: 37%;

— reading comprehension: 14%;
— conversation: 42% ;

— writing: 13.5%;

— listening comprehension: 22%;
— other: 2.3%.

Students predominantly marked their weaknesses in the area of grammar
and vocabulary, slightly less in conversation and pronunciation. These are traditional areas
of foreign language teaching.

The identified causes of the lack of knowledge, with the options and their percentage of
the total number of respondents, were as follows:

— teacher: 3%;

— lack of motivation to learn: 29%;

— laziness: 43%;

— wrong coursebook: 8.5%;

— few opportunities for improvement: 27%;

— fear of mistakes (ashamed of making a mistake): 51%;
— 'l don't have the cells': 16%;

— it is not necessary for me: 2.3%;

— I don't like the English language: 3.4%;

— other: 7%.

The most common cause of the lack of knowledge regarding the English language was a
feeling of shame and fear of mistakes, which gives interesting information to the teacher
about the affective motivation of students or their emotional stance towards foreign
language learning. Other most identified reasons were also laziness, lack of motivation, and
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few opportunities for improvement. These options are mainly related to motivation to learn
and are of affective nature.

We were also interested in the correlation between the auto-evaluation of student’s
knowledge of the English language (entry no. 1), the identification of weaknesses (no. 4),
and their causes (no. 5). We tested the interdependence through a linear sequential
correlation (Kendall's sequential correlation coefficient) using the Statgraphics XVIII
program.

Table 1. Results of the Kendall correlation coefficient.

Question 1 Question 4 Question 5
' rk 0.3828* 0.2553*
Question 1 n @ )
_ rk 0.3828* 0.4468*
Question 4 n 0 @
rk 0.2553* 0.4468*
Question 5 n an 0

* significant at the level of significance a < 0.01
Source: own processing

Based on the results of the Kendall correlation coefficient, we can formulate the
following conclusions:

1. Respondents with worse auto-evaluation of English knowledge (entry no. 1) see their
weaknesses (no. 4) in a larger number of areas; or respondents with better auto-evaluation
of the knowledge of English see their weaknesses more specifically, i.e., in a smaller
number of areas.

2. With the worsening auto-evaluation of the English knowledge (entry no. 1),
respondents slightly cumulate the causes of these weaknesses (entry no. 5), i.e., the worse
auto-evaluation of the knowledge does not have only one or two reasons, but there are
several identified causes of weaknesses related to the English language knowledge.

3. Causes (entry no. 5) and weaknesses (entry no. 4) related to the lack of knowledge
are positively interrelated, i.e., more causes mean more weaknesses.

In the sixth entry, students should express their expectations about the outcomes of
learning English in the university course of English. They were given several options
concerning the areas on which the teaching should focus, and they could mark more
options. The areas were selected regarding the purpose of teaching and the professional
focus of the students. The options and the percentages were as follows:

— vocabulary: 52%;

— writing a professional text in English: 23%;

— reading comprehension: 35%;

— speaking fluently: 56.5%;

— specifics of English business communication: 48%;

— searching for information in English for professional purposes: 25.4%;
— writing an abstract (final thesis): 21%;

— reading professional texts in the field of management: 18%;

— other: 1.1%.

According to the respondents, the most common area in which foreign language
teaching at universities should focus is teaching students to speak fluently. It's a rather
naive expectation. Professional vocabulary and specifics of business communication, as the
other most frequently identified areas, are already related to the professional focus of
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respondents, and have a rational basis. Approximately one-third of students also gave
importance to reading comprehension.

4 Conclusion

In accordance with the requirement to develop intercultural and global competences, the
LSP courses at the universities should be designed to meet the requirements of the practice.
To design a suitable LSP course, a needs analysis was used to assess the foreign language
skills of management students at the FMB UP. The questionnaire was distributed to all
groups of Master's students in both years and forms of study. However, the largest group of
respondents consisted of full-time students in the first year of study (45%). The resultant
assessment of their knowledge of English was a grade of 2.47, with respondents agreeing
that this level of knowledge is sufficient for what they use it for. The most common purpose
of using a foreign language in this group of respondents was for school, in connection with
the mass media, and for travelling. The identified areas of their weaknesses regarding the
knowledge of English were grammar, vocabulary, and conversation, and the most common
causes of the identified weaknesses were fear of mistakes and shame, laziness, a lack of
motivation, and few opportunities for improvement. By correlation analysis of the
relationships between the auto-evaluation of English, identification of weaknesses, and
their causes, we found out that respondents with worse self-assessment see their
weaknesses in a larger number of areas, accumulate the causes of these weaknesses,
and more causes mean more weaknesses. Students expect English teaching at the university
to expand their vocabulary, improve their ability to have fluent conversations, and develop
knowledge of the specifics of English business communication.
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Abstract

Research background: There is still much debate about whether or not
globalization and economic growth are interrelated, and how governments
and industrial societies in advanced economies are affected, with the end
result being a connection between globalization and corporate and state
welfare in terms of development in the long term. A network economy
without hierarchies is defined as globalization, and this leads us to
hypothesize that global economic growth would be responsible for
deindustrialization, income inequality, or change in the welfare of
advanced states as a result of globalization.

Purpose of the article: Our research aims to answer the question of
whether worldwide syncope is not the result of globalization, what causes
them, and also highlight the main characteristics of sustainable
development.

Methods: The main research method is the review of specialized literature
in order to understand how globalization has been debated in its causal
relationship with economic trends and what conclusions have been reached
so far. This was doubled by a documentary analysis to highlight the main
characteristics of sustainable development.

Findings & Value added: The findings of our research were that
globalization has led to a lack of appreciation for the authentic dimension
of human nature by many leaders of highly developed countries. If respect
for nature was essential to Eastern philosophy, Western philosophy would
only recognize respect for man and his demiurgic characteristics. It would
therefore come as no surprise that the West has enjoyed unprecedented
freedom to plunder, dominate, and desecrate the natural world. Because of
this aggressive and selfish approach to humanity's relationship with the
natural environment, another threat to the continued existence of the
ecosphere would be the management of the planet. The added value
resulting from our research is given by highlighting the characteristics of
successful businesses and the impact of these businesses on the sustainable
development of society.

Keywords: education level; employees; graduates; micro-credentials

JEL classification: 121; 125; J21
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1 Introduction

There are a number of studies that test the correlation between globalization and the global
economy, but there are also a lot of studies that test the result that was obtained: the effect
of globalization on governments and on stratification in advanced economies among
industrial societies. This type of research has as its final deliverable the correlation between
globalization and corporate and state welfare from the perspective of sustainable
development (Bran et al., 2018; Bodislav et al., 2019; Profiroiu et al., 2020; Radulescu et
al., 2020a). The idea that globalization represents the framework of a network economy is
one that emerges from the academic definitions of globalization (without hierarchies). As a
result of this, we are led to the realization that the expansion of the world economy is to
blame for phenomena such as deindustrialization, the widening of income disparities, and
the alteration of the standard of living in developed countries.

Bran et al., 2019, acknowledge that globalization is not the root cause of the global
syncope that we are currently experiencing. The question that naturally arises next is what
is causing these global syncopes. Since the 1980s, the global transformation has been
observable, particularly in the United States, where a series of political reforms led to the
deregulatory of certain economic activities as well as an attempt to dismantle state welfare
in favour of corporate welfare. In the United Kingdom, a series of political reforms led to
the deregulatory of certain economic activities and an attempt to dismantle state welfare in
favour of corporate welfare. To put it another way, the welfare of corporations has
essentially taken the place of the welfare of the state. A hybrid model of transformation
through global interconnection was created starting with the first syncopation, which was
the crisis of the 1970s. This crisis led to the lobbyist empowerment of Main Street by
creating productive but marginally streamlined super conglomerates through corporate
mergers, plant and utility company closures, and national and corporate downsizing that
pursued globalization (Bodislav et al., 2020). This model was based on the transfer of
responsibility for the execution of state financial policy to Main Street and Wall Street.
Wall Street was tasked with being responsible for the financial execution of Main Street's
operations. Main (with a short-term vision) (with a short-term vision). It was determined
that the economy of the United States required a significant amount of upheaval because of
the adversarial nature of the relationship that the United States maintains with Japan. This
conclusion was reached. The difficulties brought on by competition between states could be
reframed as opportunities to quicken the rate at which goods and services are distributed all
over the world. When viewed in this light, the concept of global competition that has been
brought about as a result of globalization can be considered to be a resultant concept (Sarbu
et al., 2021). This is a fact that has led to the pursuit of creating artificial competitive
advantages (without any real basis), in order to maintain a visible position on the map of the
global economic landscape. You can see that the situation has completely changed from
what it was like in the 1970s by looking at the diagram that illustrates the current state of
the economy in the United States of America (Bran et al., 2019).

2 Methods

Our research aims to provide an answer to the question of whether or not worldwide
syncopes are the result of globalization, as well as to the question of what causes them, and
it also aims to highlight the primary characteristics of sustainable development. The
primary research method involves conducting a review of specialized literature in order to
gain an understanding of how globalization has been debated in regard to its causal
relationship with economic trends and the conclusions that have been reached so far. This
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was supported by a documentary analysis that aimed to shed light on the most essential
aspects of sustainable development.

3 Results

In their study titled "Globalization, Governance, and the Environment in the Next Decade,"
Bran et al. (2019) propose that globalization has broken up into three distinct processes,
which are as follows:

1. The expansion of international trade is the first step in the process that characterizes
globalization. As a result of this development, companies are no longer competing with
each other within their own national economies (which are closed), but instead with all
countries that are able to produce a good that is comparable to the one that is traded by the
local company. This alters the global competitive model (at the firm level). Additionally, it
is a challenge for businesses that are under the impression that outsourcing production is
the one and only way for them to expand their profit margin while simultaneously
decreasing their production costs (the transfer of work from the developed area, which
includes transaction costs, to the emerging or preemerging area).

2. The second process that defines globalization, which includes the Asian Tigers and
the inefficiency costs they cause for the United States of America and other developed
countries, is also a problem for these businesses. Even though the global economic crisis
has slowed the rapid expansion of the Asian Tigers, these nations have still benefited from
approximately twenty years' worth of foreign direct investment (FDI) in the target states
that have constructed today's high-performing infrastructure, massive investment in human
resources, political stability, and trade linkages;

3. The global financial flow is the final aspect that defines globalization. This aspect
includes things such as accumulated external debt, equity in global transactions, and
currency exchange risk. All of these factors combine to make the national economic system
more susceptible to unpredictability, which is why the nation's central banks need to devise
new guidelines for the management of exchange rates and put an end to policies that
contribute to the build-up of inflationary pressures (the interest rate is directly proportional
to the inflation rate and they attract speculators to the market).

It has been hypothesized that additional factors, such as globalization and the use of
computers for economic translation, may have a detrimental effect on countries that are still
in the process of developing their economies (Wade, 1990; Shaiken, 1993). This would
result in the loss of employment based on real production, as well as the loss of people with
low levels of specialization, making it difficult for them to be re-employed and producing
"ballast" in the labour market, which would lead to lower wages. The loss of employment
based on real production would also result in the loss of people with low levels of
specialization. In addition to this, this would result in the reduction of employment
opportunities based on actual production (Burlacu et al., 2021; Ladaru et al., 2022;
Belostecinic et al., 2022; Radulescu et al.,2021)

Second, the jobs that are being created as a direct result of the expansion of the global
economy call for a higher level of education than the jobs that are traditionally referred to
as "blue collar" jobs. "Knowledge workers™ is the term that's used to refer to people like
these (Reich, 1992 apud Bran et al., 2019). The fact that these workers have achieved a
higher level of education makes them eligible for a position that pays more, which, in turn,
increases the amount of work that they produce (Fligstein, 1999 apud Bran et al., 2019).
Both of these factors, in their own unique way, are detrimental to the state of the economy.
Because investments in human capital have an inverse relationship to the distribution of
skills, individuals who possess fundamental capabilities that are not currently in high
demand are still located at the bottom of the distribution (Bran et al., 2020). This leads to an
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unequal distribution of income and forces the government to spend money on people who
are considered to be "outside the game,"” also known as misfits. In other words, it forces the
government to spend money on people who don't fit in.

As a consequence of this, two aspects of globalization emerge that deceive governments
into falling victim to their traps (Burlacu et al., 2020). As a result of widespread layoffs
(which have a multiplicative effect because we need to include the families of those who
are fired in the discussion of the problem), as well as an increase in requests for assistance
from families with low incomes, the need for state protection is growing. In order to
provide assistance to these groups, the government implements what are known as
"expansive fiscal policies,” which ultimately leads to the emergence of new challenges.
Governments have difficulty raising taxes and are unable to benefit from these increases
because of the theory of optimal taxation, also known as Laffer's curve, as well as the fact
that corporations will move their headquarters from a tax execution location to an offshore
location if given the opportunity. This is going to happen as a result of companies moving
their headquarters out of areas where taxes are being executed and into offshore locations.
The process of deindustrialization is ultimately sped up by the fact that globalization makes
it harder for individuals to start new businesses (Popescu et al. 2021). Large budget deficits
are therefore the result of social pressure and the inability to implement economic policies,
both of which cause the value of the national currency to decrease as the deficits get larger.
Because of this, interest rates on foreign markets will rise, making it more difficult and
expensive to finance the government's deficit spending (Burlacu et al., 2019). When interest
rates are high, there is a corresponding slowdown in the economy (Negescu Oancea et al.,
2020).

The governments of the world are caught in the web of globalization, which both causes
and forces deindustrialization on the national level and exacerbates social inequality.
Globalization also leads to and compels deindustrialization on the international level
(Radulescu et al., 2020a). The only way out of this predicament is for the national economy
to become more attractive to international investments (globalization is a two-way street).
This can be accomplished by having a fiscal policy that is constrained, having a legal
framework that is efficient and respected, having clearly defined property rights, and
having optimal monetary policy. This is the only way to extricate yourself from this sticky
situation (optimal in the sense of maintaining low inflation). The only thing that the
government can do to stimulate economic growth and bring in foreign investment is to
maintain its level of financial investment in the country's educational system. This is the
only option available to them (Angheluta et al., 2021; Burlacu et al., 2021).

The widespread effects that globalization has on an economy have led to the emergence
of a new type of capitalism, one in which social inequality is growing, governments are
powerless to do anything to fix the problems caused by globalization (due to the fact that
State Unions limit the number of things that can be done to maintain a steady rate of
economic growth), and the pressure of meritocracy will be the defining characteristic of
globalized capitalism in the coming years. However, in order to make sense of the changes
and problems that globalization brings, the emerging or soon-to-emerge area needs an
argumentative norm.

There are two normative issues that could be brought up: first, the globalization's
resistance to openness can be explained by pro-social economic policies that are meant to
protect the internal market; and second, there is the potential for a normative gap. Both of
these normative issues have the potential to be problematic (the labour market, in
particular). However, free trade is the engine of economic growth for national companies
(as long as there are competitive trade relationships, the companies will benefit) and the
wealth of nations. There is no empirical evidence to suggest that eliminating the social
safety net will lead to systemic social insecurity (the creation of a sense of social fear, the
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fear that tomorrow's existence will be limited), which will slow down economic growth.
This is due to the fact that the free trade system guarantees that companies will engage in
competitive trade relationships with one another.

4 Discussion and Conclusion

A prosperous enterprise is one that is built to last by producing goods and services that are
competitive in the market, attend to the requirements and pursuits of customers, and
generate profits for the enterprise. To have a competitive advantage, a company needs to
increase the number of customers it has and improve the quality of the goods and services it
offers. All of this is predicated on the fact that the production process generates more value
than the capital components it employs (Porter, 1990).

Because in business, decisions are followed by actions and the result is either a
successful or an unsuccessful one, the environment of business is very different from the
academic environment the political environment, and the bureaucratic environment. To get
the most out of your efforts to be successful, you should take the risk of failing about the
same on both sides. However, the success that the company has achieved is a contributor to
global economic risk, which is developed as a result of the accumulation of all potential
scenarios involving gains and losses. If you want to be a cog in the machine that drives the
global economy, you have to base your choices on how morally sound they are. If you do
not, you might find yourself in a situation where the immoral economic agent is removed
from the market in the long run. This is the worst-case scenario. This is due to the fact that
the modern economy is structured like a network, which demonstrates how interconnected
various economic agents are (either individuals or corporations).

Quantum physics lends credence to the theory that the realities of different subatomic
particles are distinct from one another; however, each subatomic particle also possesses its
own interactions, which are derived from the potential properties of the particles and not
from the particles themselves. Whether or not they can be seen, the world and all of its
components are composed of the substance and energy that make up the universe. A
holistic understanding of the world is necessary to have complete sensory perception. The
stuff that makes up the world is called matter, but it can also take the form of energy
(Wheatley, 1999).

The animal spirit is what drives passions and interests, and they have a significant
advantage over moral values in that our brains contain more reward receptors for passions
and interests than they do for moral values. A culture that prioritizes "self-interest
considered from the perspective of the whole" over decisions made by individuals or
groups has been shown to be fostered by globalization (Akerlof & Schiller, 2010).

The culture of globalization, which encourages gluttony, was the driving force behind
the rise of a consumer-driven economy (Bell, 1978). Due to their greed, they had a desire to
"possess,” rather than "create.”" Outside the middle class, "adolescence” can be understood
to represent globalization. This is a phenomenon that has emerged in the modern era. On
the other hand, the modern definition of “adolescence” promotes apathy, unrestrained
consumption, and a lack of responsibility, all of which contribute to the deterioration of the
situation over time (Young, 2009).

"Adolescent" globalization was led by Americans, particularly baby boomers, who
succumbed to the greed of those who took advantage of the lack of information to do bad
things. This occurred because there was a lack of information at the time (Enron and
WorldCom). At the beginning of the third millennium, individuals are characterized by
their desire to possess things, and moral values are made to serve the "golden calf" of
unrestrained consumption.
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According to the findings of our study, globalization has resulted in many leaders of
highly developed countries having a diminished appreciation for the genuine aspects of
human nature. If reverence for the natural world were central to Eastern philosophical
thought, then respect for man and his demiurgical qualities would be the sole focus of
Western philosophical thought. As a result, it should not come as a surprise that the
Western world has enjoyed a level of freedom that has never been seen before, allowing
them to pillage, dominate, and desecrate the natural world. The management of the planet
presents yet another danger to the ecosphere's ability to continue existing as it has done so
for as long as it has because of humanity's aggressive and self-centred approach to its
relationship with the natural environment. The contribution that our research makes to
society in terms of added value comes from the fact that it sheds light on the qualities that
define successful businesses and the influence that these businesses have on the long-term
growth of society. These companies would be sustainable because they would produce
competitive goods and services that meet the requirements and interests of their clientele
while also achieving economic success. In this day and age of globalization, it is essential
to take into consideration the importance of striking a balance between the socioeconomic
requirements of humanity, the natural and financial resources of the earth, and the
preservation of the planet as a whole to achieve sustainable development.
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Abstract

Research background: Introduction of the law related to the creation of
the single European railway area has brought with it a deregulation of the
market for entities based in a Member State, meeting the criteria set for the
business in railway transport. With the gradual opening of the market, the
number of railway undertakings providing their services abroad has been
increasing. It concerns both the state and private railway operators, in the
segment of open access services, and in recent years increasingly also in
the field of public services subsidized by the public authority.

Purpose of the article: In this article we focused on the share of
international business in railway transport services in some selected EU
countries. The main aim is to determine the strengths and weaknesses of
the current single European railway area from the perspective of degree of
market opening for foreign entities and transparent conditions of access to
the railway infrastructure.

Methods: To achieve the purpose of the paper, authors used the simple
multi-criterial analysis for evaluating the level of international business of
railway undertakings in chosen EU countries.

Findings & Value added: Based on the final score from multicriterial
analysis it is possible to consider the impact of the individual market
indicators on the overall result in the analysis. The resulting market rate is
depended mainly on the market deregulation level and market share of
foreign railway undertakings on the performance indicators. On the other
side, the model of vertical structure is the least influencing factor. The
boom of this type of business can come especially with the gradual
introduction of public tenders for provision of PSO.
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market deregulation; market share
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1 Introduction

International business of enterprises is in the current global market more and more popular
in the field of the transport as well. Establishment of the single European railway area
through the railway reforms has led to the deregulation of the railway market in Member
States, firstly in the segment of commercial, usually long-distance, and high-speed services.
Uniform conditions for licensing the railway undertakings in EU made it easier for foreign
entities to enter the domestic market as well. There are still several barriers concerning the
different models of structural reforms in individual Member States and regulatory issues in
the process of the railway network capacity allocation. Entry of new entities to the segment
of international passenger railway transport services can help fulfil the aims of the EU
related to the sustainable mobility and quality improvement of the railway transport
services. It also helps to create a healthy competitive environment on the market, which
increases the efficiency of public transport and will bring benefits to end customers —
passengers.

In this paper we have mapped the international business of railway undertakings on the
single European railway market. The main aim is to determine the strengths and
weaknesses of the current single European railway area from the perspective of degree of
market opening for foreign entities and transparent conditions of access to the railway
infrastructure. This is performed by using the multicriterial weight method for evaluating
these several factors in chosen Member States.

Several authors addressed in their studies the topic of railway market deregulation and
access conditions to the railway infrastructure for railway undertakings. Solina &
Abramovi¢ (2022) evaluate the effects of railway market liberalisation from the EU
perspective. Guillen (2022) dealt with a similar topic with focus on new challanges for
future public service contracts. His paper analysed the new legal challenges that public
service contracts will encounter and what their impact will be on the process of
liberalisation or the EU passenger rail market. Alexandersson and Rigas described the
process of railway reforms in Sweden from vertical separation to the entry of the first
railway companies into the market in open access (Alexandersson & Rigas, 2013). Virgen
focused specifically on the entry of new RU’s into the market in open access and the impact
of open competition on price developments (Virgen, 2017). A similar study was carried out
in Central European countries (Czech Republic, Slovakia, and Austria) by Tome§ and
Jandova, taking into account changes in prices and revenues of railway undertakings and
also the range of services operated by individual RU’s (Tome$ & Jandova, 2018). Zou et al.
(2021) dealt with the issue of market access to the high-speed railways and the economic
growth main Chinese prefecture-level cities. Thompson (2021) made a handbook on
railway regulation in terms of concepts and market practice. Knorr & Eisenkopf (2022)
introduced an alternative regulatory approch for long-distance passenger rail services on the
example of Germany. Railways regulation model applied in the United States was adressed
by Russell (2020). Jecny & Kaderabkova (2022) wrote about the role of state in railway
operation in interaction with development of economic in the Czech Republic.

Topic of international business of railway undertakings brought Altieri et al. (2022)
when determining differences in railway strategies on the empirical case of private, public-
owned and third-sector railways in Japan. Jiang et al. (2022) dealt with the role of
boundary-spanning commitment in international joint ventures companies. The complexity
of international business in general has been addressed by Casson and Li (2022) in their
paper. Bauer and Friesl (2022) evaluated the synergy effects in mergers and acquisitions.
Ma et al. (2022) focused on newcomers in the international business, in terms of the issue
of old capital.
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2 Theoretical backgrounds

In the field of international business in railway passenger transport we divide between
various forms of businesses of railway undertakings. In most cases, they establish their
branch in a foreign country in the form of a subsidiary and provide passenger transport
services on their own licence and security certificate issued by the regulation authority of
the country. Otherwise, there are another business models used, based on the nature of the
services and companies participating in their operation. In Table 1 we summarize individual
forms of international business in railway transport known in European Union member

states.
Table 1. Different international business models of passenger transport in EU
Model Characteristic Example of RU/country
Regio Jet — Czech private RU operating open
access services in Slovakia, Austria and
. . Hungary
direct foreign RU operate services Trenitalia — Italian incumbent operating open

participation

through the parent company
abroad

access services in France

NS International — RU with seat in the
Netherlands operating international services to
Germany, Belgium, UK, France

subsidiary

establishment of the local branch
abroad

Arriva — German RU with own subsidiaries in
the whole Europe (Arriva trains, Arriva
mobility solution...)

Flix train — German private RU with the
subsidiary established in Sweden (Hector Rail)

SNCF — French incumbent with subsidiary
operating high-speed trains in Spain (Ouigo
Espana)

joint venture

cooperation of two and more RU
by establishment of company
with a partial share

Eurostar, Thalys — high-speed branch with
the share of national incumbents in Belgium,
France, and the Netherlands

Trenord — Lombardian (ltaly) railway
company cooperate on international services
with incumbents in Germany and Austria (DB,
OeBB)

franchising

provision of the railway
infrastructure and vehicles to the
RU under the local brand

model extended in the UK

Source: authors
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International business is extended mainly in the segment of open access services, with
the participation of both incumbent and private RU’s. In recent years, they also started
penetrating to the market with PSO, generally using the model of subsidiary, which is the
most appropriate model due to the necessity of the accounting separation of operated
services for the purposes of expense reporting and compensation payment. Joint venture
business model is usually used when two or more companies operate international trains in
open access regime, or they are trying to enter as a competitor with new brand into foreign
market.

3 Methods

For the evaluation of the level of railway market opening for foreign railway undertakings
in individual states, the method of multi-criteria analysis will be used. The main role of the
techniques of multi-criteria analysis is to deal with the difficulties that human decision-
makers have been shown to have in handling large amounts of complex information in a
consistent way. MCA techniques can be used to identify a single most preferred option, to
rank options, to short-list a limited number of options for subsequent detailed appraisal, or
simply to distinguish acceptable from unacceptable possibilities (Multi-Criteria Analysis: A
Manual, 2009). For applying the MDCA, these steps are necessary in the order:

— establish the decision context,

— identification of the options,

— identification of objectives and criteria,
— scoring,

— weighting,

— examination of results,

— analysis of sensitivity (luga et al., 2018).

3.1 Criteria determination

Criteria for the evaluation have been chosen according to the current requirements on the
market with passenger rail transport services in the context of its deregulation and
transparent competitive environment on the market. We also divide between two basic
types of providing services by foreign railway undertakings (RU’s), which are open access
on the commercial basis and participation on the public tenders for provision of PSO. For
both modes we determine these evaluation criteria:

— market share of foreign RU’s on the total operational performance in train-km,

— market share of foreign RU’s on the total transport performance in passenger-km,

— number of foreign RU’s acting on the domestic market,

— vertical structure of RU’s in the country — separated or integrated model (binomial),

— degree of market deregulation in country — expressed by the liberalization index (LIB
index).

3.2 Weighting and scoring

Determination of weights for individual criterion is an issue, considering that a higher
degree of subjectivity is present. For this reason, we choose the method of pairwise
comparison of criteria to calculate the appropriate weight (Tab. 2). It means that when
comparing two criteria, the more significant criterion is rated "1", less important criterion
"0". Final weight is calculated as a proportion of the row sum of the criterion and the sum
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of all row scores. Formula (1) below is used for the calculation of weight of each criterion
w;, where n represents the number of criteria and f; a row sum of the criterion possibilities
(Multi-Criteria Analysis: A Manual, 2009).

U f
w=——-—— ,j=12,....n
I ow(a-1)
2
1)
Table 2. Set of weights of criteria using the pairwise comparison.
market share - | market share - = werctical ma.rhet. 3
o plom number of RU's structure deregulation sum weight
degree

market share - thm - 0 1 1 0 2 02
market share - plm 1 - 1 1 0 3 03
number of RU's 0 0 - 1 0 1 01
verctical structure 0 0 0 - 1 1 01
market deregulation degree 1 1 1 0 - 3 0.3
sum| 10 L0

Source: authors

In the case of non-binomial criteria, the score for each criterion is assigned based on the
objective expression of given quantity obtained from the available data and statistic
databases. Binomial criteria are expressed by values of 0 and 1, whereas 0 is in general
assigned to the lower/weaker level of the criterion. For example, the criterion of vertical
structure of RU’s assigns a value of zero in case of integrated model and a value of one for
the separated model (because of the lower transparency of capacity allocation when the
infrastructure manager and carrier are a part of the same holding company).

Table 3. Set of criteria for multicriterial evaluation.

character| weight variable score scale (0-5)
market share - thm mumeric | 02 | Pereeatud shaeexpressedaa |y 0.0 1 0 1.025 (0203503045
decimal number
. percentual share expressed as a 7 i 5. N
market share - plan numeric 03 decimal mumber 0, (0;0.1=,(0.1,02=(0.2,0 3=,(0.3,0 4=
mumber of forei gn rail way
mmber of RU’s numeric 0.1 undertakings with trains in 0.(0:1=,(1;3=,(3:5>.(5n)
operation
vertical structure binomial 0.1 0/1 - integratedmodel separated 25 for "0"; 5for "1"
model
A00-5 500- -7 700:
market deregulation degree | numeric 03 libindex ét?(égg?g‘o?mo}(éoo 00>.(700:8

Source: authors

Set of the criteria for further evaluation is presented in Table 3. For each of them we can
see the character of the variable, value of the weight according to the calculation (1) and
score scale, when based on the intervals of variable the final score will be assigned. The
final score is calculated as a weighted sum of scores assigned to each criterion.

4 Results

For purposes of this analysis, we have chosen several EU Member State with various
conditions of the access to the railway market. Some of them are the example of fully
legally opened market (Sweden, Germany), in other cases is the process of liberalization of
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railway market in country still not finished at the required level (Hungary). Overview of the
market conditions in individual countries based on our criteria from chapter 3 is presented
in Table 4 (all data are belonged to the year 2020). The market share of foreign railway
undertakings expressed in train-kilometres and passenger-kilometres usually does not
exceed the share of 10 % with a few exceptions as Sweden wit 34 % market share or
Germany and The Netherlands with approx. 15 % market share. While in Sweden we can
see international business mostly in open access segment, in other cases are foreign RU’s
interested into PSO services which are in Germany and The Netherlands assigned using
public tenders. 5 % share of foreign carriers in Slovakia is represented by Czech railway
undertakings Regio Jet and Leo Express, which are providing their international trains
between Czech Republic and Slovakia as open access services. In Hungary or Spain, there
were not any international business provided by foreign railway undertakings, caused
primarily by difficult access to infrastructure (which is also reflected in the value of their
liberalization index)

Table 4. Overview of market conditions in chosen Member States based on our criteria

market share - | market share - mumber of vertical lib index
them plm foreign RU's structure
Austria =<1 % =<1 % 1 integrated 784
Czech republic =<1 % =<1 % 1 separated 726
France =<1 % =<1 % 1 integrated 602
Germany 14% 9% =5 integrated 819
Hungary 0% 0% 0 integrated 616
Italy <1% <1% 1 integrated 722
Poland <1% <1% 1 integrated 720
Slovakia 5% 7% 2 separated 708
Spain 0% 0% 0 separated 554
Sweden 34% 34% 2 separated 850
The Netherlands 16% 5% 2 separated 799

Source: authors by IRG-Rail (2022), IRG-Rail (2021), Rail Liberalisation Index 2011 (2012)

Final score for each country calculated according to the used methodology and scores
for individual criteria are listed in Table 5 below. As we can see, the highest score reaches
Sweden, followed by Germany and The Netherlands. We can find most of countries in the
score interval between 2 and 3. The lowest values belong to Spain and Hungary.

Table 5. Results of multi-criteria analysis

market share - | market share - mmmber of vertical libindex |total score order
thm plem foreign RU's structure

weight |2 0.3 0.1 0.1 0.3

Austria 2 2 2 25 4 2.65 6.
Czech republic 2 2 2 5 4 20 5.
France 2 2 2 25 3 2.35 7.
Germany 3 2 5 25 5 3.45 2.
Hungary 1 1 1 25 3 1.75 8.
Lraly 2 2 2 25 4 2.65 6.
Poland 2 2 2 25 4 2.65 6.
Slovakia 2 2 3 5 4 3 4.
Spain 1 1 1 5 2 1.7 9.
Sweden 5 5 3 5 5 4.8 1.
The Netherlands 3 2 3 5 4 32 3.

Source: authors
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5 Discussion

From the results of the multi-criteria analysis an order of evaluated countries based on their
total score was achieved. Based on this score and the score of individual criteria it is
possible to consider the impact of the individual market indicators on the overall result in
this analysis and discuss the international business of railway undertakings in context of
market conditions and the access to railway infrastructure in individual Member States.

A combination of vertical separated model with high level of market deregulation
usually led to higher number of carriers entering the passenger railway market, while part
of them is also in one of the forms of international business. We can see this fact from the
final score of Sweden which belongs to one of the most opened markets in the EU. Despite
of this, in case of vertical integrated model in Germany we also record a high market rate.
We can attribute this to the fact that all long-distance services in Germany are operated in
open access mode and therefore international services are in most cases provided by foreign
incumbents. On the example of Hungary and Spain as the lowest rated countries based on
our results, it is possible to conclude that insufficient market access conditions do not create
a suitable environment for international business of railway undertakings in any known
form.

In this paper, we firstly made an overview of current forms of international business of
railway undertakings in the EU. Using the multi-criterial evaluation, we demonstrate the
various levels of market access conditions and the current situation with international
business on a sample of selected Member States. From all criteria, we can consider the
vertical structure model as the least significant factor involved in the resulting score. The
resulting market rate is depended mainly on the market deregulation level and market share
of foreign railway undertakings on the performance indicators (train-km or passenger-km).
There is still a space for the development of the international business segment, which,
however, has been increasing in recent years along with the continuous opening of the
market. The boom of this type of business can come especially with the gradual
introduction of public tenders for provision of PSO.

For the further research, a comprehensive evaluation of the market conditions for
international business in all Member States will be required, which also brings the
requirement for a sufficient amount of quantitatively expressible data and use of more
accurate methods for the evaluation. The relatively short duration of the deregulation
process in the EU on a practical level is also an issue we will have to deal with.
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Abstract

Research background: Across the European Union, the variations the in
agricultural labour productivity are significant among countries. The large
disparities in agricultural productivity levels between European countries
and regions have been a challenge for the CAP since its inception. Despite
the EU funding and the market opportunities, the EU countries that were
communist before 1989 have a low labour productivity in agriculture, all of
them being under the EU average of 19.900 EUR / full time equivalent.
These differences may have been generated by the technological capital
used across the Eu in agriculture, by the dynamics in the use of land and
the share of share of the labour force employed in agriculture at national
level.

Purpose of the article: The purpose of these article is to compare the
labour productivity among 8 EU ex-communist countries: Bulgaria,
Croatia, Czech Republic, Hungary, Romania, Poland, Slovakia, and
Slovenia - in the context of globalization — pointing out the socio-
economic circumstances that determined the differences.

Methods: We did a comparative analysis of the indicators provided by The
World Bank and the Eurostat, that may have impacted the labour
productivity in agriculture.

Findings & Value added: The paper may bring insights related to the
major differences among these 8 EU ex-communist countries in terms of
labour productivity in agriculture, that may be used in improving the EU
and the national policies impacting agriculture.

Keywords: agriculture; labour productivity; land use; ex-communist
countries in the EU; farm machinery

JEL Classification: 013; J43; P52, E24

1 Introduction

The main land user in the European Union is agriculture (Profiroiu et al., 2020; Radulescu
et al., 2022). It occupies 174.6 million hectares, or 40% of the total land area (Eurostat,
2017a). The number of agricultural holdings has been steadily declining for several
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decades, but the size of the farms shows a trend toward greater holdings. In the EU-27, the
typical farm size rose from 11.5 ha in 2003 to 16.2 ha in 2013. (Eurostat, 2017a)

As a result of the privatization and redistribution of agricultural land, eastern European
countries show the highest rates of loss in the number of farm holdings (e.g., Slovakia: 65.8
percent) (Eurostat, 2017a). Between 2003 and 2013, the EU-27's total agricultural labour
force, measured in annual work units (AWU), which accounts for part-time and seasonal
employment, declined by 34% (Eurostat 2017a; 2018); the average AWU per farm holding
fell from 0.91 in 2003 to 0.88 in 2013. (Eurostat 2017a, 2018). However, the
productiveness of the remaining agricultural employment has grown: the average EU
standard output (SO) created per yearly work unit, which may be used as a proxy for
agricultural labour productivity, grew from 24,101 Euro in 2007 to 34,830 Euro in 2013 (at
current prices) (Eurostat, 2017a). The three countries with the largest improvements in
agricultural labour productivity between 2007 and 2013 were Slovakia (158%), Bulgaria
(123%), and Latvia (112%) (Eurostat, 2017a).

Europe-wide variations in agricultural labour productivity are significant (Ladaru et al.,
2022; Popescu et al., 2022). The continental northern-central countries and the continental
peripheries, including the Mediterranean, Eastern Europe, and Scandinavia, are shown to
have important disparities (Radulescu et al., 2021). For instance, Denmark, Belgium, and
Luxembourg have the greatest standard production per annual work unit (155,717
Euro/AWU from 2007 to 2013), while Romania (5958 Euro/AWU) and Bulgaria (6704
Euro/AWU) have the lowest (Eurostat, 2017a). A barrier to fulfilling the territorial
cohesion goals outlined in the Lisbon Treaty is the size of the territorial asymmetries in
labour productivity throughout the EU (Ezcurra et al., 2008), which are substantially bigger
in agriculture than in the secondary and tertiary sectors (European Commission, 2008a).
Through financial assistance for farm restructuring and modernization (Hennis, 2005;
Dumitrache et al., 2020), the Common Agricultural Policy (CAP) has over the years sought
to increase agricultural productivity as one of its main goals. However, the large disparities
in agricultural productivity levels between European countries and regions have been a
challenge for the CAP since its inception.

It is feasible to spot similar patterns for achieving high economic output per labour unit
in agriculture (Dumitrache et al., 2021), even while there isn't a specific set of physical,
technological, and human capital components and situations that boost agricultural labour
productivity (Giannakis and Bruggeman, 2018; Bran et al., 2021). Moreover, when
comparing countries with similar backgrounds like the 8 ex-communist EU countries, it is
even easier to stop the patterns by analysing both the similarities and the differences
between the 8 countries.

2 Methods

The purpose of these article is to compare the labour productivity among 8 EU ex-
communist countries: Bulgaria, Croatia, Czech Republic, Hungary, Romania, Poland,
Slovakia, and Slovenia - in the context of globalization — pointing out the socio-economic
circumstances that determined the differences.

Analysing figure 1 we can see that in 2019, the country with the most productive labour
in agriculture was The Netherlands around 72.600 EUR/ Full Time Equivalent (FTE). Also,
the least productive was Romania having only around 5.200 EUR/ FTE. The EU average
was around 19.900 EUR/FTE.
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Figure 1. Labour productivity in agriculture by Member State (EUR/FTE) in 2019
Source: the authors, using data from https://agridata.ec.europa.eu

The 8 EU ex-communist countries that are the subject of this analysis are marked with
light blue in figure 1. We can observe that all of them are below the EU average of 19.900
EUR/FTE. However, there is a significant gap between the highest performer of the 8 —
Czech Republic with 16.500 EUR/FTE — and the poorest performer — Romania with 5.700
EUR/FTE. From a different perspective, the output of 3 full time workers in agriculture in
Romania is produced by only 1 full time workers in Czech Republic.

Further analysing what caused these differences and gaps, we will make a comparative
analysis of several indicators developed by The World Bank:

— Labour force working in agriculture

— Share of the labour force employed in agriculture
— Changes in agricultural labour and land use

— Share of agriculture in GDP vs GDP per capita

— Farm machinery per unit of agricultural land

The analysis is made on data from "Employment in Agriculture" report, published
online at OurWorldInData.org.

3 Findings

One of the causes of the low labour productivity in agriculture in the 8 EU ex-communist
countries can be related to the number of workers from this sector and how this number
fluctuated. Figure 2 shows us the share of people of working age who were engaged in any
activity to produce goods or provide services for pay or profit in the agriculture sector. All
of them being emergent economies in the ‘90s, the 8 EU ex-communist countries lowered
the share of labour force employed in agriculture most likely due to the intensification of
industrialization. In the 1991 they formed 2 clusters: Czech Republic, Slovakia, Slovenia
and Hungary having around 10% of the people of working age engaged in agriculture, and
Bulgaria, Croatia, Poland and Romania having around 25% of the people of working age
engaged in agriculture. By 2019, the 7 countries clustered together at an average of 6%
(ranging from 2,66% in Czech Republic to 9,15% in Poland). Only Romania reached
21,24% after almost 3 decades of fluctuations.
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Figure 2. Share of the labour force employed in agriculture, 1991 - 2019
Source: "Employment in Agriculture” report, published online at OurWorldInData.org.

Surprisingly, from 1991 to 2000, Romania increased the share of people of working age
engaged in agriculture each year (exception 1996). In 2000, 45,21% of the working age
population in Romania was engaged in agriculture. For almost 10 years, Romania was not
aligned to the trends in the region but was doing the opposite. There are few reasons why
the Romanian work age population had such a great appetite for agriculture: on one hand
the collapse of the industry, high inflation rates and high unemployment oriented the work
age population to subsistence agriculture done in small size family farms; on the other
hand, the fall of communism, when the agricultural land was mostly state-owned, brought
the agricultural land back to people. The high level of fragmentation of the agricultural land
and the lack of associativeness were generated by a misconception. The novelty of private
property, the freedom of choosing how to exploit the land and the expectation of becoming
reach by doing agriculture determined more and more Romanians to do subsistence
agriculture in the ‘90s.

The productivity of agriculture might have been influenced by the variation of the land
used in agriculture. As we can see in figure 3, only Romania and Slovenia kept exploiting
roughly the same total area as in 1991. All the other countries lowered the surface of land
used for agriculture, maybe relying more on machinery and technology for a more intensive
agriculture, thus increasing their labour productivity.
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Figure 3. Changes in agricultural labour and land use, 1991 - 2019
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Source: "Employment in Agriculture” report, published online at OurWorldInData.org.

Figure 4 shows us how the wealthiest countries are also the least dependent on
agriculture. For example, Czech Republic - having the highest productivity in agriculture
among the 8 EU ex-communist countries, estimated at 16.500 EUR/FTE in 2019 — has also
the highest GDP/capita and one of the lowest contributions of agriculture to GDP.
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Figure 4. Share of agriculture in GDP vs GDP per capita, 2020
Source: "Employment in Agriculture” report, published online at OurWorldInData.org.

Figure 4 may also suggest that the more complex and performant an economy is in the
other sectors, the more performant it is in agriculture too.

Another variable that may influence the labour productivity in the field of agriculture is
the technological capital used in the agricultural production. It is widely known that in any
field technology increases the productivity.

Poland
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Slovakia

Romania
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Figure 5. Farm machinery per unit of agricultural land, 2019
Source: "Employment in Agriculture” report, published online at OurWorldInData.org.

Farm machinery is measured in units of horsepower. This is divided by total agricultural
land to give the average machinery use per 1000 hectares of agricultural land. This
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indicator is presented in figure 5 which shows us that Romania and Slovakia are the least
technologized with only 0,73 respectively 0,75 horsepower unit per 1000 hectares. As
figure 5 shows, the most technologized country is Poland with 7,17 horsepower units per
1000 hectares, followed by Croatia with 2,81.

Analysing both figure 5 and figure 1 we can see that there is no correlation between the
amount of technology (in this case farm machinery) used in agriculture and the labour
productivity. For example, 1 worker in agriculture in Czech Republic produces 2.75 times
more than and worker from Poland, using 6,23 times less farm machinery than the worker
from Poland (measured in horsepower units/1000 hectares).

4 Discussion and conclusions

In this article we compared the labour productivity among 8 EU ex-communist countries:
Bulgaria, Croatia, Czech Republic, Hungary, Romania, Poland, Slovakia, and Slovenia - in
the context of globalization — trying to point out the socio-economic circumstances that
determined the differences. Even if the labour productivity gaps between the 8 countries are
significant (i.e., 1 worker from Czech Republic generates as much output as 3 workers from
Romania), all of them are below the EU average.

We analysed 5 main variables that may have been causing these differences and gaps. It
turned out that the high share of the labour force working in agriculture can be an
explanation only for the case of Romania. It does not explain the poor performance of the
other countries. Also, as most of the 8 countries — excepting Romania and Slovenia -
lowered the surface of land used for agriculture, maybe relied more on machinery and
technology for a more intensive agriculture, thus increasing their labour productivity. This
variation of the land used in agriculture does not explain the poor performance of Poland,
Croatia, Bulgaria and Hungary.

The technological capital used in agriculture in each country does not influence the
labour productivity. It may explain the situation from Romania which has the lowest
ranking both in farm machinery and in labour productivity in agriculture, but it does not
explain many other cases. For example, according to the available data, 1 worker in
agriculture in Czech Republic produces 2.75 times more than and worker from Poland,
using 6,23 times less farm machinery than the worker from Poland.

We also compared the share of agriculture in GDP vs GDP per capita of the 8 EU ex-
communist countries. The data suggest that the more complex and performant an economy
is in the other sectors, the more performant it is in agriculture too. We need more evidence
to support this as a conclusion. Maybe there are other variables that influence the labour
productivity horizontally, across sectors. Further research may take into consideration the
structure of the labour force employed in agriculture.
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Abstract

Research background: Financial stability is very important for each
enterprise. A financially stable enterprise can resist or handle unpleasant
situations. Such situations can be a test of the existence, endurance, or the
question of whether an enterprise can recover from such a difficult state.
The main topic is the issue of ratio indicators and the impact of the
COVID-19 pandemic on the hospitality sector.

Purpose of the article: The main aim of the paper is to describe and
quantify the impact of the global COVID-19 pandemic on the hospitality
industry and to assess crucial changes in the financial performance and
stability of the sector considering the significant financial indicators of ex-
post analysis.

Methods: To achieve the main aim of the paper, ratio analysis was used
and the development of the financial indicators was measured over a 4-year
horizon and mapped using a graphical analysis.

Findings & Value added: Analysis and subsequent monitoring of the
development of ratio financial indicators is an important step towards
knowing the extent to which the industry is financially healthy and how its
activities are affected by the global coronavirus pandemic. By exposing the
weaknesses, the problems can be prevented in the future, not only in the
context of funds, but it can also lead to the setting out of short-term and
long-term strategies and goals that will make the sector more stable and
competitive even in times of crisis.

Keywords: corporate performance; financial stability; COVID-19;
hospitality sector

JEL Classification: G17; F60; L25

1 Introduction

Financial stability is very important for the company. A financially stable company can
withstand or handle emergency situations for him. Such situations can be for businesses a
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test of their existence, endurance or the question of whether they can recover from such a
difficult situation. Companies that are financially secure can respond more flexibly and
better to changing surroundings, the situation or legislation, but also to changes in the
company itself. For such businesses, the probability of possible bankruptcy is reduced and
the business risk is also minimized. By quickly and appropriately identifying the most
decisive risk factors, the company could prevent adverse impacts on the company's
economic results (Kliestik et al., 2022).

In order for the company to correctly evaluate its financial situation, it is necessary to
carry out a thorough analysis of the company, i.e. a financial analysis, through which
essential facts are determined. The company will thus find out which of these facts are its
strengths and need to be further developed, or which are the weak points of the company
and may be accompanied by financial problems in the future. From a time point of view,
financial analysis provides a view into the past (ex-post), i.e., the company itself can
evaluate how it developed, and into the future (ex-ante), which can help the company when
compiling a short-term or long-term financial plan (Gajdosikova et al., 2022).

Financial analysis currently has justified importance. The COVID-19 pandemic has had
significant but negative impacts on most economic sectors in all countries. Individual
countries have established quarantine measures to prevent the spread of the COVID-19
pandemic and to minimize the negative effects of the pandemic (Valaskova et al., 2021).
The sectors of the economy in Slovakia most affected by the pandemic include services,
industry, and air transport. Gradually, operations in the production spheres were closed, as
were some shops. Travel was more or less forbidden. Such a recession caused not only a
high number of layoffs, a number of businesses at risk of bankruptcy, but mainly a large
drop in gross domestic product in Slovakia. Businesses have been trying to survive this
pandemic crisis with the smallest possible impact on their operations. They monitor the
development of the financial situation regularly, i.e. at quarterly intervals, try to increase
their productivity and monitor liquidity, activity, and profitability at least at their minimum
sustainable values in order to stay on the market (Hlawiczka et al., 2021).

The aim of the paper is the description and quantification of the impacts of the COVID-
19 pandemic on the hospitality sector and evaluate changes in the financial performance
and stability of the monitored company and in comparison with the industry when
monitoring ratio financial indicators in ex-post analysis.

Currently, the issue of financial analysis makes even more sense with regard to the new
pandemic disease COVID-19. The COVID-19 pandemic poses a threat not only to humans,
but also to small and large businesses, and thus to the global economy (Carracedo et al.,
2021). The threat is made up of individual restrictions that have been set by countries
around the world to try to stop the spread of the new disease, COVID-19. The goal was a
vision of returning to the "good old" days before the pandemic (Castafieda-Navarrete et al.,
2020).

Compared to the financial crisis of 2008, it is significantly different from the current
pandemic crisis caused by the new disease of COVID-19. As Pardhan and Drydakis (2021)
state, the current pandemic crisis is primarily characterized by a high decline in gross
domestic product not only in developed countries, but in countries around the world.
Currently, gross domestic product is said to have fallen by around 3% according to the
International Monetary Fund, down from 0.1% during the financial crisis. Another
difference is that the financial crisis affected all sectors of the economy negatively. During
the pandemic crisis in 2020, some sectors of the economy were hit hard, such as tourism,
services or the automotive industry, which were helped by the measures taken and also the
closure of businesses. In contrast, however, there are sectors that have enjoyed great
success and sales growth despite the pandemic, as these products were in demand. These
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are sectors of the economy such as the pharmaceutical industry, the food industry, or the
technology industry.

The impact of the COVID-19 pandemic, the impact on corporate finances and decision-
making was addressed by Iyer and Simkins (2022), who state that such an investigation was
not easy. A certain change was the publication of financial statements at quarterly intervals,
i.e. the shortest possible monitored intervals, which complicated the collection of an
adequate amount of information in order to create a true picture of the company's financial
situation. Zhang and Zheng (2022) compared companies and found that companies with
high cash reserves can face crises such as the global COVID-19 pandemic, compared to
companies with insufficient cash reserves. If businesses cut payroll and investment, their
cash reserves would increase during a crisis. Based on a survey of 1,400 US dividend-
paying companies, Krieger et al. (2021) that 213 companies reduced the value of dividends
and 93 companies did not pay dividends at all. The authors concluded that with this step of
the companies, the authors concluded that these are companies that are efficient and know
how to manage even in times of crisis.

Mirza et al. (2020) presented several stress frameworks that describe probabilistic
phenomena in non-financial listed companies, such as an increase in the number of defaults,
an increase in foreign liabilities on the liabilities side, or a decrease in asset coverage. The
results of these studies indicate that the solvency of each business will deteriorate, with
sales and total market value falling. The authors also investigated how they can maintain
solvency and came up with the idea of deferring taxes. In the event of a downturn leading
to the collapse of the business, there should be cross-support with liabilities and equity.

Ibn-Mohammed et al. (2021) addressed the impact of the global COVID-19 pandemic
on the Sustainable Development Goals, which were adopted by the United Nations in 2015,
to improve living conditions and nature by 2030. The goals were based on two
assumptions: globalization and sustained economic growth. The authors' research pointed
to the fact that current sustainable development goals are not stable against shocks caused
by pandemics. The authors, Naidoo and Fisher (2020), state that two-thirds of the total
goals will not be met by 2030 and even state that the fulfilment of some goals is threatened
by the pandemic if they cannot mitigate the effects of the pandemic.

2 Methods

To achieve the main aim of the paper, ratio analysis of 580 Slovak enterprises operating in
the sector NACE | (Accommodation and Food Service Activities) was used and the
development of the financial indicators (liquidity, activity, indebtedness and rentability)
was measured over a 4-year horizon. Friedman non-parametric test was used to reveal the
differences in the development of the ratios and measure the impact of the global COVID-
19 pandemic.

The following table (Table 1) summarizes the calculation of the financial indicators
used in the analysis.

Analysing the data of all enterprises, the graphical analysis was used. The graphical
analysis creates pictures of the data, and this will help to understand the patterns and also
the correlation between process parameters. Often graphical analysis is the starting point for
any problem-solving method. The process may be immediately understood by graphical
analysis, which also improves communication and gives additional study a clear direction.
It is a crucial tool for identifying the reasons of data fluctuation, which aids in
understanding the process and its fundamental problems.
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Table 1. Analysed financial ratios

Financial ratio Abbreviation Algorithm
Cash ratio L1 Cash and cash equivalents to current liabilities
Quick ratio L2 Current assets - inventory to current liabilities
Current ratio L3 Current assets to current liabilities
Stock turnover period STP Stock to sales
Debt collection period DCP Debt to sales
Total assets turnover TAT Total assets to sales
Current assets turnover CAT Current assets to sales
Fixed assets turnover FAT Fixed assets to sales
Total indebtedness Tl Current and non-current liabilities to total assets
Self-financing ratio SF Shareholders funds to total assets
Credit debt ratio CD Bank loans and overdrafts to total assets
Interest coverage ratio IC Earnings before interests and taxes to interests paid
Financial leverage FL Total assets to shareholders funds
Cash flow coverage ratio CFC Current and non-current liabilities to cash flow
Insolvency ratio IR Current and non-current liabilities to receivables
Return on assets ROA Earnings before interests and taxes to total assets
Return on equity ROE Earnings before interests and taxes to equity
Return on investments ROI Earnings before interests and taxes to invested capital
Return on sales ROS Earnings before interests and taxes to sales

Source: authors

3 Results and Discussion

Based on the analysis of ratio indicators in the monitored industry during the years 2017-
2020, we would like to make suggestions and recommendations for the investigated sector
to improve its financial situation. In general, it can be said that despite the ongoing
pandemic, businesses managed to avoid bankruptcy and get through a difficult financial
situation.

When illustrating the development of cash ratio (L1) during the monitored period, we
considered that the monitored enterprises achieved the desired values of the indicator
(calculated average values) in 2017 and 2018. In 2020, when the environment was affected
by the COVID-19 pandemic, businesses did not reach the recommended values of the
indicator. Our recommendation is that businesses should strive to increase the most liquid
assets, e.g., by selling a certain part of the property or by maximizing the profit that the
company would achieve, e.g., by expanding the offer of its products and services (Nagy and
Lazaroiu, 2022). The development of the quick ratio (L2) took a negative direction, as the
companies did not reach any of the recommended values in the monitored period in even
one year. By suggesting how to improve these values, we came to the conclusion that it
would be appropriate to reduce the receivables that the company has (using factoring or
forfaiting services) (Kovacova, et al., 2022). The development of the current ratio (L3) was
also negative, since the recommended values were not reached in any monitored year. The
enterprise could achieve the recommended values by increasing the value of assets,
especially current assets. A reduction in the volume of short-term liabilities will also
contribute to increasing the liquidity of companies in general (Figure 1).
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Figure 1. Liquidity ratios (development)

In the ratio analysis of activity, companies from this sector must work on measures that
will either minimize turnover times of business items or maximize the turnover of business
items (Gajdosikova and Valaskova, 2022). Turnover times of business items only increased
year-on-year, which negatively reflects the financial situation of businesses. Although the
sales produced by businesses grew until 2019, they fell deeply in 2020 due to the pandemic.
Analysing the period of stock turnover (STP), the value of the material available to
companies increased year-on-year. We recommend that it possibly minimize the value by
selling this material, which would increase the company's funds and at the same time
decrease the costs of managing them. Considering the debt collection period (DCP), we
would again recommend to the company, as in the case of liquidity, using factoring or
forfaiting for a quick purchase of receivables.

This would reduce the company's receivables payment times. During the turnover
period of total assets, the highest values were reached, which can harm the company, even
though the values of the indicator decreased until 2019, the maximum was reached in 2020.
The turnover of total assets (TAT) developed positively until 2019, but in 2020 the value
decreased by more than half. Businesses are advised to increase turnover, not to increase
the volume of assets, and to use all the assets available to them. Businesses can do so when
the pandemic measures are relaxed, which will also cause the expected increase in sales
(Gregova et al., 2021). The turnover of current assets (CAT) had the same development. It
is recommended that companies increase their financial accounts, e.g., through the sale of
materials or accelerated payment of their receivables. The last ratio of activity indicators
was the turnover of fixed assets (FAT), which developed similarly to the latest one (see
Figure 2).

By analysing the indebtedness, we assessed that the total indebtedness (TI) is in the
range of 49-59 %, which means that it reaches the recommended values, and thus the
companies use their own and foreign capital in a balanced way. For the self-financing ratio
(SF), the values decreased year-on-year, which was undesirable for companies. We
therefore at least recommend that the company increase its share capital by the deposits of
the owners of the company, despite the fact that equity capital is more expensive. In this
case, it would have the advantage that if the company continued to borrow capital from
creditors, it would not have to be considered a risky entity (Michalkova et al., 2021). The
credit debt ratio (CD) followed a similar trend, which can be a warning signal for various
creditors, while bank loans were primarily of a long-term nature. It is necessary not to
increase the volume of loans.
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Figure 2. Activity ratios (development)

The interest coverage ratio (IC) which reaches high values, can be positively evaluated,
which means that companies are able to repay loan interest. After evaluating the indicator
of financial leverage (FL), it is possible to claim that companies should either increase the
volume of their own resources, or increase the share capital with deposits by the business
owner while maximizing the profit at the end of the next accounting year in order to avoid
bankruptcy. Therefore, businesses should think about a marketing strategy that would
attract more potential customers (Gajanova et al., 2021). The cash flow coverage ratio
(CFC) shows high values of repayment of liabilities through cash flow for companies.
Businesses are therefore advised to maximize their profits during the next period. The
insolvency ratio (IR) of enterprises can be evaluated negatively, as values higher than 1
have been reached. This is the inability to pay their obligations, which was caused by the
enterprises themselves. It would therefore be appropriate to reassess the volume of total
liabilities or increase the receivables, e.g., by favouring payment conditions, which would
achieve an advantage over the competition (Figures 3a and 3b).
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Figure 3a. Indebtedness ratios | (development)
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In general, the achievement of favourable and high values of individual profitability
indicators is largely influenced by the growth of corporate profits. Net profit growth can be
achieved in various ways, e.g., expansion of the services offered to customers. Companies
should consider what new methods or offers they can use to attract the attention of new
potential customers (Ballerini et al., 2022). Furthermore, we suggest companies to increase
the price for accommodation appropriately, so that it remains competitive and does not
differ much from others. With this step, the company could slowly approach the financial
situation it was in before the outbreak of the COVID-19 pandemic (Figure 4).
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Figure 4. Rentability ratios (development)

To a certain extent, the growth of profitability indicators is also influenced by the
decrease in total costs, which are part of the overall profit calculation. Companies should
deal with the optimization of the volume of costs throughout their existence, because
solving the issue of cost optimization is a long-term issue and it is excluded that this issue
should only be addressed when the company's financial situation is threatened (Sahman et
al., 2009). There are several ways in which the company manages to reduce its total costs.
It would be appropriate to focus primarily on reducing the costs of the company's economic
activity. When reducing labour costs, the company should consider the possibility of
outsourcing. It would also be effective if businesses reduced their tax through tax write-
offs. On the other hand, it is possible to use depreciation to finance business assets, which is
the so-called "free capital” (Preisinger, 2019).
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The financial situation and performance of companies have completely changed due to
the impact of the global COVID-19 pandemic. The pandemic has affected every financial
ratio we monitor. Compared to 2019, however, companies managed to increase the year-on-
year values of individual liquidity. The most negatively affected indicators are activity
indicators, where some values increased by more than 50% during turnover times, which
only hurt the business. Turnover indicators, on the other hand, decreased by 50%, which
also has a negative effect on business activity. The pandemic also hurt businesses in
financing their needs, when their indebtedness increased, which meant that businesses were
more dependent on foreign capital than in previous periods. Profitability indicators were
also affected by the pandemic, when a negative net profit was achieved due to increasing
costs.

4 Conclusions

In general, financial analysis is considered the most widely used and sought-after means by
which businesses can reliably assess their financial health through various financial
indicators. Ratio financial indicators are among the basic indicators of financial analysis.
Their advantages are that they can be used to analyse the development of the company's
financial health over time, whether based on their results it is possible to predict the future
development of the company's financial situation, or whether their results are comparable to
the results achieved by the industry. By evaluating the results, we came to the conclusion
that the global COVID-19 pandemic had a severe impact on the development and operation
of companies in the selected sector.
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Abstract

Research background: Conventional theft and other illegal means of
enrichment have recently been abandoned. Economic crime is now coming
to the foray are perpetrated by educated people who know about finance. In
few cases, it happens that economic crime is committed by only one
person; in most cases, it is an organized group that has an established
modus operandi and has been committing this crime for a long time.
Economic crime causes economic damage to the state, legal and natural
persons. It is mostly a latent crime, i.e. it leaves no visible criminal traces
and is therefore difficult to detect.

Purpose of the article: The main objective of the authors of the article is
to predict the possible development of economic crime up to 2027. The
prediction of crime will reflect crime trends from 2002 to 2021, when we
already know the number of economic crimes for each year.

Methods: The above analysis of publicly available sources will be used in
the preparation of this article. Synthesis, induction and deduction will also
be used. Last but not least, prediction will be used.

Findings & Value added: The findings of the study, i.e. the prediction
itself, will serve state agencies such as the police force, the financial
administration. Based on the results of the study, various prevention
programs can be applied to reduce economic crime.

Keywords: crime; economic crime; evolution; prediction

JEL Classification: F52; H55; K14

1 Introduction

Crime and victimization occur in every society, although relative differences in their kind
and extent are inevitable (Jibat and Nigussie 2015).

The phenomenon of economic crime remains an ongoing challenge despite all efforts to
combat it. The rules that society creates for the economy and its participants are often
broken. Corruption, collusion, fraud, tax evasion and other forms of misconduct are
widespread and costly (Kertesz and Wachs 2020). The main reasons for the emergence and
existence of economic crime and fictitious business are: the imperfection of legislation
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regulating economic activity, the high level of corruption, tax evasion, the control of
corrupt persons in the main sectors, the low professional level of law enforcement police
officers in detecting, documenting and investigating these crimes (Krysovaryy 2021).
According to Argentiero (2018), economic crime has shifted significantly in recent years
from Backer's economic crime to a more flexible approach where many demographic and
socioeconomic variables are taken into account

Economic crime is an ever more commonly used term without a strict definition, which
is generally thought to include fraud, corruption, money laundering, intellectual property
crimes and some of the cybercrimes that facilitate them (Button 2021). There is currently
no settled definition for the term economic crime. This is because each scientist defines
economic crime in terms of his or her area of study. It is the same with similar terms such
as "crimes in the field of economics”, "economic crimes”, "shadow economy", "criminal
economy”, "economic crime" (Cherniavskyi, 2021). Economic crime together with
organised crime belong to work related crime (Vestby, 2021).

Economic crime is not a new social and criminal phenomenon in our lives, but it is still
not sufficiently, fully and in depth explored in the context of the dynamic changes that are
emerging in the world. Economic crime is constantly evolving and is increasingly difficult
to detect. This is because economic crime has moved online, and the use of computers,
computer networks or other forms of information and communication technology is
required ( De Nicola 2022). It is quite clear that such a situation is not acceptable for the
practice of the state's influence on economic crime, nor for the researchers who are trying to
learn about its nature and modifications. Therefore, in the world society there has come the
need to introduce a uniform standard of classification of economic crimes (Barzykina,
2016). Levi (2017) states that economic crimes have recently been occurring primarily in
cyberspace. Therefore, quantifying the specific damages is problematic.

According to Volobuiev and Schevchenko (2019), the variety of ways of committing
economic crime, the use of different technologies, as well as a wide range of modus
operandi lead to considerable difficulties in their investigation. Economic crime has
improved considerably over the last 50 years and detection is becoming more difficult
every year. Kozak (2018) considers economic crime to be property crime but also crimes in
the economy. The author views as economic crime the interference in the property,
management of the economy, which are committed by the basic stop social position in the
structure of the economic for the purpose of unjustified enrichment. Gaspierik (2010) states
that the motive for economic crime, as for property crime, is the acquisition of unjustified
pecuniary gain. The majority of economic crimes are defined in Act No. 300/2005
Criminal Code, specifically in Chapter V. Some economic crimes are also defined in
Chapter VI of the Criminal Code. According to Recommendation No. R (81) 12 of the
Committee of Ministers to Member States on Economic Crime, economic crime includes
environmental crime. In the foreign literature (Argentiero 2018) it is possible to read about
three determinants that we classify as economic crime:

— property crime,
— fraud,
— usury.

Alvesalo and Tombs (2004) say that economic crime can be controlled even today,
when globalisation is coming to the fore. According to Draca and Machin (2015), the
labour market and wages are to blame for the increase in crime. Because if work was
sufficiently rewarded, people would not need to commit crimes for economic reasons.
Another possibility for why economic crime exists is the transformation of organized crime
from violent crime to economic crime, where we can also include money laundering (Levi
2015).
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According to the statistics of the Ministry of the Interior of the Slovak Republic from
1989-2020, a total of 389,676 economic crimes were recorded in Slovakia. Soltes (2022)
talks about dividing the trend of development into 2" periods. The first period from 1989-
2021, and the second period from 2002 - present. The reason for the division into 2™
periods is the change in the Criminal Code and the resulting increase in economic crime in
2002. In terms of fundamental economic models, the reduction in crime can be said to be
driven by increased resources for policing and crime prevention (Machin and Marie 2011).
Currently, the clearance rate for economic crimes da hovers around 50 %. Statistics on the
status and clearance of economic crime in the 2" period, i.e. from 2002 to 2001, can be
found

in Figure 1.
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Figure 10. Statistic of economic crimes (MinV, 2022)
2 Methods

In order to predict the evolution of economic crime, we will consider the number of
economic crimes from 2002, i.e. from the change of the Criminal Code, to 2021.
Predictions since 2002 are also supported by Soltes (2022), who says that the change in the
Criminal Code in 2002 significantly distorts the portrayal of the evolution of economic
crime in the Slovak Republic. On the results of the prediction, the competent authorities
will be able to develop and determine appropriate preventive measures.

3 Results

As Figure 1 shows, economic crime remained roughly flat until 2013. Since 2014, we have
seen a slow decline in economic crime until 2020. In 2021, the number of economic crimes
increased slightly. The clearance rate for economic crime has been in the range of 55%-
45% from 2002 to the present.

In forecasting we will take into account 3 models, namely:
— lower confidence limit,
— prediction,
— upper confidence limit.
See Figure 2 for a prediction of the number of economic crimes by 2027.
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Figure 11. Prediction of economic crime

As we can see, the forecast is downward sloping, as indicated by the trend of the
previous years. The upper confidence limit is slightly upward sloping, which may result in
a slight increase in economic crime in 2021. The lower confidence limit reaches a negative
number, which is not possible in this context, so we can say that there should be no
economic crime in the Slovak Republic from 2026 onwards, but we do not agree with this.

Next, we will predict the number of cleared cases of economic crime. As in the
previous case, the prediction will be until 2027.
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Figure 12. Prediction of clarified economic crimes

As we can see, we can see that even for the clarified cases, the prediction has a
downward trend, as in previous years. The upper confidence limit has a significant increase
in cleared crimes until 2023, but stagnates from 2024 onwards. The lower confidence limit
has a downward trend, but here we do not get to 0, which is inconsistent with the lower
confidence limit for the number of economic crimes. We see that the economic crime
clearance rate is decreasing, but this is not a negative phenomenon as the number of
economic crimes is also decreasing.
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Figure 13. Prediction the development of economic crime and crime clearance

As we can see, the trend of economic crimes is decreasing, which means that the
number of solved cases is decreasing every year. However, clarity has an increasing trend
and in 2027 clarity will reach 69 %, which is an increase of almost 30 % compared to 2021.

4 Conclusion

Economic crime is one of the most significant types of crime. Its consequences can have an
impact on the functioning of individual states. The reason why economic crime is a serious
problem is because it is largely latent and difficult to detect. In the Slovak Republic,
economic crime is defined in Act No. 300/2005 Criminal Code. The statistics of economic
crime in the Slovak Republic can be divided from 1989 to 2002 and from 2003 to the
present, due to the amendment of the Act in 2002. The article contains a prediction of
economic crime until 2027. The prediction results in a decreasing trend of economic crime.
The trend in the clearance rate of economic crimes, which is up to 70 % based on the
prediction, is encouraging.
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Abstract

Research background: In the development of modern society, we
increasingly witness credit booms and excessive loan growth. A typical
example is the case of Slovakia, where loans to households have been
growing the fastest in Central and Eastern Europe for more than a decade,
even after the end of the growth phase of the economic cycle. Indebtedness
of Slovak households changed from being the least indebted, when it
settled between the top rankings within the EU. A similar specificity in
Slovakia also occurred with interest rates, which changed from the highest
in the region to the lowest.

Purpose of the article: Despite the fact that the profiling risks for the
territory of the Slovak Republic represent to a large extent an
unprecedented development, economic theory recognizes similar
development scenarios. This allows us to better identify and name these
phenomena. At the same time, our intention is to verify whether the
competitive war of banks leads to frenzied household indebtedness
regardless of economic development.

Methods: We use a multiple linear regression model using the
instrumental variable method (IV Regression) to test the derived
hypothesis. To estimate the model, we use the steps of statistical tests such
as the Hausman test, the Method of Least Squares (OLS), the Pesaran-
Taylor test, the Breusch-Godfrey test and the Cochran-Orcutt correction.
Findings & Value added: In the private sector, we capture multiple
phenomena such as the transfer of risks by retail banks to the state through
their unprecedented risk appetite; sharing the collective guilt of senior
management of financial institutions by copying given trends; triggering a
mortgage war by banks in an environment of excessive competition; and
finally, as a result, the herd behaviour of consumers with disproportionate
indebtedness.
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1 Introduction

The environment of credit booms requires a search for their triggers and understanding the
causes of (disproportionate) household indebtedness should be an important concern for
policy makers and regulators. The most significant generalization of the effects on the
credit cycle are government interventions in the free market reported in the economic
literature. Through the monetary policy of central banks, the interest rate market is
influenced, which also causes excessive credit growth. While, interest rates also fell abroad,
despite this, the trend of credit growth in neighbouring countries during the observed period
did not turn into excessive growth and was even often rather the opposite. In Slovakia,
economic experts considered the growth phase of the economic cycle with favourable
macro prospects and positive sentiment as the main reason for the stimulus of the credit
rally. However, the authors of the paper proactively pointed out that the new drive in the
unceasing growth of household indebtedness is primarily driven by the artificially induced
pricing of interest rates, as part of the mortgage war in an environment of saturated retail
bank competition. In addition, external financial intermediaries play an important role here,
whose predatory offer and individual approach to the client act as a multiplier effect. In
favour of the stated postulate, the overall rate of growth of loans to households in Slovakia,
which is still excessive even after the cooling of the domestic and world economy, also
testifies. First of all, the supply strategy contributes to this. The business model of the retail
banking sector is focused on providing loans with little room for diversification of
activities. This intensifies the competition between them and pushes for the reduction of
interest margins, which are among the lowest in the Eurozone. In some months of 2019,
they also reached the lowest rank in the monetary union. The phenomenon of low
profitability is still present in the eurozone banking sector. The main factor was the
decrease in income from the retail sector due to falling interest margins. Until 2016, the
Slovak banking sector was one of the most profitable in the region. In the longer term, the
attractiveness of Slovak banks from their parent groups’ point of view may decrease, which
may lead to a decrease in investments on their part. In general, high indebtedness or its
rapid growth causes higher losses for banks in times of crisis. However, the experience of
the last crisis indicates that there is also a connection between the growth of indebtedness
before the crisis and the drop in household consumption during the crisis. Simply put, the
higher the changes in the share of household debt to GDP in good times, the deeper was the
decline in household consumption in bad times, and thus its lower contribution to GDP.
According to Edwards and Mishkin, the traditional business of banks - making long-term
loans and financing them by issuing short-term deposits - has declined in recent years.
These developments raised concerns that more banks would fail or be forced to take greater
risks to remain profitable (1995a). It is the unprecedented appetite for credit and less
prudent risk management by the banking houses operating in the territory of the Slovak
Republic that is ultimately a phenomenon that we are witnessing in the current
development. The IMF also places great emphasis on the impact of low interest rates on
financial stability in its analyses. The era of cheap money also has an effect on excessive
indebtedness in certain segments of the corporate sector. The long-term persistence of
interest rates at low levels, in many cases historically low, is one of the main sources of
risks for financial stability. Such conditions create motivations in the real economy and
financial markets leading to the accumulation of imbalances and an increase in
vulnerabilities. In the event of an economic downturn, these characteristics subsequently
amplify and accelerate negative trends and deepen crisis development (2019). In addition to
the mentioned mechanisms, low interest rates and unconventional currency operations can
have other side effects. The role of quantitative easing in deepening income and property
inequality through increasing asset prices, which are concentrated amongst the wealthier
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population, is becoming more and more discussed. It is not effective for the development of
the economy's long-term potential that low interest rates help unpromising businesses to
survive financially and thus hinder the process of the so-called creative destruction.

2 Collective optimism and the herd effect as the driving engine of the
boom

Despite the assumption that it is natural for all market agents to achieve the greatest
possible profit and progress, the occurrence of the named phenomena, which at first glance
evoke optimism and maximization of growth, may not ultimately represent a positive
effect. The word boom evokes the growth of a certain phenomenon, or its onset at a rapid
pace. Based on this, we can say that for further assessment of its usefulness, it also matters
what phenomenon it will be used with and what is its trigger. The baby boom among
economically active society is perceived positively. Likewise, the term is often associated
with a technological boom, which advances the overall development of our civilisation.
And what about the mortgage boom, is it a positive phenomenon? Housing loans based on
collateral are among the most effective types of loans and help households, as market
agents determining consumer trends, to develop. Anyway, economic metrics consider the
growth of selected statistical indicators depending on the development of associated groups
of indicators. In economic jargon, we then interpret a boom as artificial growth, when some
assets can grow beyond the corresponding macroeconomic fundamentals, and in that case,
we can talk about the formation of bubbles. In the end, the best-known booms remain
etched in history on the example of the sectors mentioned above. The dot-com boom, also
known as the dot-com bubble, was a technology stock market bubble in the late 1990s
(during a period of massive growth in Internet use) that caused many online service
companies to go bankrupt. And of course, the bursting of the US subprime bubble in mid-
2007, which grew into a global financial and debt crisis. Optimism as such would be
interpreted negatively by few, not even with a collective sign. However, it can be a certain
problem if it causes the private sector to insufficiently assess risks, the appropriateness of
investments, or if it develops into herd behaviour. According to Chari and Kehoe, there is a
general awareness of the association of financial crises with herd behaviour, which they
confirm in their study (2003). Kaminsky (1999), Calvo and Mendoza (1996) identify the
presence of herd behaviour with the emergence of crises as a significant part of the random
component where the main reasons for the crisis were considered to be mainly bad
development of macro indicators. The most common cases of herd behaviour, many
observers cite large trends in the stock market, when individual investors join a crowd of
others rushing to enter or exit the market. According to Brunnermeier, these episodes often
begin and end with periods of frenzied buying (bubbles) or selling (crashes) and are driven
by specific emotions - greed during bubbles and fear during crashes (2001). This
phenomenon was already noted by Keynes (1936) when he further compared the behaviour
of investors in the asset markets to the famous, generally known example of a "beauty
contest”. With our analysis, we have a unique opportunity to present the phenomenon of the
mortgage boom, which occurred in the territory of the Slovak Republic from April 2016
and continues in a transformed form in 2022. The environment of unprecedentedly low
rates and the mortgage war of banks has changed the economic term of the willingness to
borrow (more or less) into a herding effect and frenzy by the urge to take out a loan and
own real estate. Indebtedness of Slovak households reached the highest values amongst the
countries of Central and Eastern Europe. While Slovak clients often reach a higher level of
debt when granting a loan than the limits allow abroad. A high level of indebtedness brings
several risks; the vulnerability of households to possible shocks (decrease in income, loss of
employment, etc.) increases. Excessive debt growth also increases the likelihood of
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financial crises and reduces the potential for economic growth. The growth of indebtedness

in Slovakia far exceeds the growth of favourable economic fundamentals. The year-on-year

growth of loans to households, as well as the growth of real estate prices, has been a

double-digit number for several years. With such a combination, economic theory already

assumes the possible formation of bubbles. The most significant risk is associated with a

possible overvaluation of assets, primarily as a result of the long-term period of low interest

rates and quantitative easing. The mortgage war of banks, which plays a major role in the
given boom, is also proof that herd behaviour does not only concern the household sector,
but also the private sector (in our case, retail banking) is subject to it in its management
decisions. Scharfstein and Stein (1990) point out that there is a phenomenon of sharing the
collective guilt of managers (so-called share-the-blame-effect) as part of herd behaviour in
the management of enterprises. If there is a social atmosphere of performing well while
taking care of financial stability, it also motivates executive managers across the market.

However, this applies even if one starts taking risks, which can threaten financial stability

as a whole. In the case of banking houses, the effect of transferring risks to the state in an

effort to obtain higher returns through risky investments is also documented. Bagus

(2008a), therefore state the enormous influence of the "big player"”, which in this case is the

ECB, which has it all in its hands. On the side of investors, the long-term low interest rates

signed the so-called search for yield phenomenon. Low market yields push mainly

institutional investors bound by achieving a predefined valuation to buy ever riskier assets
in an attempt to fulfil these goals. The risk parameters of the portfolio of investment funds,
pension funds or insurance companies have been at an elevated level for a long time. In
recent months, this trend has become even more pronounced. These entities try to find more
profitable assets by extending the duration of the portfolio, buying issues with a lower
rating, or investing in illiquid asset classes. However, the tax for this activity is an increase
in the risk of their balance sheet in several dimensions — interest, credit and liquidity (NBS,

2019, p. 17). Bagus (2008b), based on studies, sums up three other significant areas through

which the spreading optimism caused by government incentives can influence social

events. They are:

1. As a result of the boom, the accounting profits of companies increase. These misleading
profits, as he further describes them, give rise not only to the feeling that the situation in
the economy is in order, but also that it is a period of great prosperity and real growth.
This further increases the optimism, as a result of which even the general population can
invest in the asset market to a greater extent, fuelling the boom even more.

2. During this boom, the belief is often spread that credit expansion makes it possible to
sustain increased production without having to forego consumption. Euphoria
permeates the economy as people assume that it is possible to increase production
without having to save in the first place. They also see their savings in debt.
Developments in the financial markets, as well as the real estate market, seem to be
safe, as they show growth. Therefore, investors continue to speculate.

3. Boom is transforming the business environment. Rising asset prices attract more and
more investors, and entrepreneurial creativity and effort are directed towards asset price
markets. Due to the flow of money into these asset price markets, prices continue to
rise, further increasing optimism. People may leave their jobs to speculate in the asset
price market, where profits appear to be made more easily than in their original jobs.

3 Methodology

Our goal in conducting a quantitative research study was to determine the relationship
between one category characterized as Dependent variable - DV and the other category
Independent variable - IV within the population - Slovak households. For the interest of
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investigating the dependence of two or more quantitative variables, we have several
statistical tools at our disposal. Since we are working with cardinal variables in our
hypothesis, our choice is narrowed down to the two most suitable methods, either the
correlation method or the linear regression method. With the help of linear regression
method, not only we can examine the causal relationship between two or more variables,
we can also calculate it exactly. Furthermore, we can determine the size of the influence
and even determine the expected values of the dependent variable if we know the value of
the independent variable (Greene, 2019a).

4 Results and work procedures

4.1 From the willingness to borrow to the frenzy in household lending

The term willingness to borrow, commonly used in Slovak analytical studies and
comments, expresses the willingness of households to enter into a credit relationship and
thus presents the development of new increases volume of loans depending on the selected
period, which can also be examined from different viewpoints. If, within the credit cycle,
we experience a disproportionate growth in household indebtedness that grows above the
related fundamentals, we are talking about a growth imbalance, which is mostly associated
with a credit boom. To expand the terminology of this phenomenon, we use the term crowd
frenzy in crediting the population, while further investigating its causes. Historical
development supported by analytical studies formulate postulates about the dependence of
development in the real economy and the credit cycle. In broad terms this linear
relationship is logical, more specifically, we can then talk about the examination of more
detailed relationships and reactions of the credit market to fluctuations in the national
economy. During the research activity, specifics such as the short history of the Slovak
Republic with a lack of fluctuations, the underdeveloped financial market or the short
history of the modern credit market must be taken into account. Separately, we note that it
is also necessary to work with the cultural element as the mentality of nationalities may
vary, which could be confirmed by fellow ethnographers, and it can also affect financial
decision-making. This fact limits us when formulating conclusions when examining the
relationships concerned by relying on the results of foreign studies. Finally, let's mention
that financial decision-making falls under the act of human action, which, in addition to the
level of financial literacy, is not always rational, subject to emotions, can be impulsive, and
is influenced by values that also evolve over time. In view of our analysis, we consider
scientific research in this area to be important and establish a derived hypothesis.

H: Availability and cost of loans are more important determinants for households than
good times.

The term good times, commonly used in analytical studies and commentaries (e.g., of
regulator), generally expresses the growth phase of the economic cycle with macro-
fundamentals conjuncture, good consumer sentiment, with other favourable prospects. By
the availability and cost of loans, we understand the release of banks' credit risk and low
interest rates for housing loans. For testing the hypothesis, we choose a multiple linear
regression model, as we need to identify the effect of the variable interest rate of housing
loans on the dependent variable of volumes of housing loans and purify this effect from the
influence of other macroeconomic factors.
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4.1.1 Data used

We expressed the financial decision-making of households in the area of housing loans
using the variable volume of new loans in thousand. EUR, which acts as a dependent
variable. To test the hypothesis, we examined the dependence of the demand for loans on
the interest rate on housing loans. Other independent variables were ESA employment,
GDP in CP and the real wage index, which we used to express the economic cycle. An
additional variable was the interest rate of consumer loans. Supplementary variables, also
called instrumental variables, are used when it is necessary to find variables that do not
depend on the random component of the equation, but are correlated with other explanatory
variables (auxiliary variable method known as IV Regression). The data frequency was
quarterly in the time period from 2008Q1 to 2020Q4.

4.1.2 Data preparation

The GDP variables in CP, ESA employment and the real wage index are in the form of
year-on-year changes compared to the same period last year — called romr. Of this, GDP
and wages were adjusted for inflation using the HICP consumer price index. We
recalculated interest rates to year-on-year changes, thereby treating the effect of seasonality.
We recalculated the volume of loans in SKK, from before the introduction of the euro
currency, using the exchange rate and comprehensively adjusted for inflation using the
consumer price index (HICP). We expressed the interannual changes of these volumes in
the form of logarithmic differences. We used this adjustment so that changes in loans could
also be expressed as percentage changes (and thus appropriately compared with other
variables). Makuch evaluates the transformation of data before entering the model
positively and describes it as an innovative element (2016).
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Figure 1. Preview of graphs of transformed variables and their visualization over time
Source: own processing based on the output in the Gretl program (2022)

Description of variables:

Id_ubyv_ix - logarithmic difference in the volume of loans compared to the same period
last year,

d_rbyv - % change in the interest rate on housing loans compared to the same period last
year (romr),

d_rspot - % change in the interest rate of consumer loans compared to the same period last
year (romr),

romr_hdp - % GDP change,

245



Globalization and its socio-economic consequences 2022 — University of Zilina, Faculty of Operation and
Economics of Transport and Communications, Department of Economics

romr_zam - % change in employment,
romr_mzd - % change in real wages.

4.1.3 Statistical tests

The different nature of data and types of variables contribute to the variability of potentially
applicable methods. As we indicated earlier, we want to express the values of our
regression parameters as well as the relations between variables X and Y using a
computationally easy function that shows good approximation properties, which is fulfilled
by the method of least squares (OLS). However, the linear model must meet several
assumptions, on the basis of which the estimation of the model using the OLS method is
unbiased and efficient. Heteroskedasticity and rank correlation are often present in
econometric models, which (among other things) results in a distorted estimate of the
standard deviations of the estimated coefficients and thus we can make wrong conclusions
regarding the significance of the regression coefficients (Greene, 2019c). In these steps, we
use a test statistic, which is a previously (appropriately) determined function of sample
data. The subsequently calculated statistic value serves to decide whether the null
hypothesis will be rejected or not (significance testing of Hy).

4.1.4 Step 1) Hausman test for endogeneity of regressor

An important purpose in combining time-series and cross-sectional data is to control for
individual-specific unobservable effects (aka "errors™) that may be correlated with other
explanatory variables. Using exogeneity restrictions and the time-invariant characteristic of
the latent variable, we derive a test for the presence of this effect (Hausman and Taylor,
1981). The Hausman test (also called the Hausman specification test) detects the presence
of endogenous variables in a regression model. Endogenous variables exhibit values that
are determined by other variables in the system. The presence of endogenous regressors in
the model will cause ordinary least squares estimation to fail because one of the
assumptions of OLS is that there is no correlation between the predictor variable and the
error term. In this case, instrumental variable estimates can be used as an alternative.
However, before deciding on the best regression method, you need to determine whether
the predictor variables are endogenous (ibid). In step 1) we verified the exogeneity of the
independent variable d-rbyv with respect to the dependent variable Id-ubyv-ix. For this, the
auxiliary variable d-rspot was suitable, which we used as an instrument (IV) in a two-stage
regression (two stage least squares TSLS) with independent business cycle variables. The
null hypothesis assumes that the estimates using OLS are consistent, whereas the alternative
rate with estimates using the instrumental variables estimator (IV estimator) (Adkins,
2018a).

Null hypothesis

H,: There is no correlation between "errors" and regressors

Calculation result:

Asymptotic test statistic: Chi-square (one degree of freedom) = 3,4644

with P value = 0,0627032

Since the test is not significant (p value > 0.05), we conclude that the residuals are
independent of the explanatory variable d-rbyv, which we can consider an exogenous
variable for the needs of the given model. At the same time, we can use OLS (ordinary least
squares) regression to estimate dependence).
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4.1.5 Step 2) Pesaran-Taylor test for heteroskedasticity

One of the assumptions of the linear model is the same value of variances of the random
component u ; for different values of the explanatory variable x;,. It is referred to as the
condition of homoscedasticity or constant variance of a linear model. If the values of the
variances are not the same, homoscedasticity is not fulfilled and a phenomenon known as
heteroskedasticity occurs. In such cases, the results of the model estimation without taking
this disorder into account cannot be verified, as the statistical tests are inadequate.
Heteroskedasticity is therefore the inconstancy of the dispersion of random disturbances
and residuals, and in the event of its occurrence, even the method of least squares would be
inappropriate (ibid). There are several diagnostic tests for heteroskedasticity in IV
regressions, the most suitable ones are followed by Pesaran and Taylor (1999), whose
experimental study derives an improved test that was also adopted by the Gretl program.

Null hypothesis

H,: constant variance is present

Calculation result:

Asymptotic test statistic: z = 1,14499

with P value = 0,252213

Since the test is not significant (p>0.05), we accept the assumption of constancy
(equality) of variance.

4.1.6 Step 3) Serial correlation test (Breusch-Godfrey's)

In linear regression models, independent errors are assumed, therefore it is important to be
able to test the presence of autocorrelation of errors in linear regression. We are talking
about the serial dependence (correlation) of random disturbances or residuals.
Autocorrelation is thus understood as a dependence between two or more values of one
variable arranged in time (Greene, 2019d). If the perturbations of a linear model are
autocorrelated, the least-squares estimates are biased and generally inconsistent. For this
reason, it is important to have tests against autocorrelation available. In our serial
independence test, we use the Breusch-Godfrey test, also known as the LM test (Lagrange
Multiplier test) or its extended version, the LMF test (The Lagrange Multiplier F)
(Breusch, 1978). Kiviet (1986) described that the standard LM test too often rejects the true
null hypothesis, which is solved by the F-test form of the statistic, which has better
statistical properties. First-order serial correlation test.

Null hypothesis

H,: there is no serial correlation (autocorrelation is not present)

Alternative hypothesis

H,: serial correlation is present (presence of autocorrelation)

Calculation result:

LMF test statistics = 6,33454

with P value = P(F(1, 41) > 6,33454) = 0,0159517

The test is significant (p=0.016<0.05), so we reject HO and serial independence. We
have to correct the solution for serial dependence.

4.1.7 Step 4) Estimation of the model (COILS - Cochran-Orcutt iterated least squares)

Since the basic assumption of the linear regression model is uncorrelated random
components. This means that the random components from two arbitrary observations must
be independent, in the case of autocorrelation even the least squares estimator would be
ineffective. We must therefore find another estimation procedure or modify the least
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squares method in order to obtain an acceptable estimator of the parameter vector. Given
the results of the tests in steps 1-3, the appropriate solution will be to use the method of
least squares with the Cochran-Orcutt correction for serial dependence. In this way, we will
estimate the model of the correlation investigated and interpret it (Cochrane and Orcultt,
1949). The Cochrane-Orcutt procedure is applied by taking quasi-differentiation or
generalized differentiation so that the sum of squared residuals is minimized. Since we have
the dependent variable in logarithmic form, we have to convert the coefficient estimates
into logarithmic ones. This gives us the interpretation of the coefficients: Percentage
decrease/increase in the dependent variable for a unit change in the explanatory variable.
Since the explanatory variables are also percentage year-on-year changes, we get the
interpretation of the percentage change of the dependent variable for the percentage change
of the corresponding explanatory variable.

Cochran-Orcutt method, using data for the period 2009:3-2020:4 (T = 46)

Dependent variable: Id_ubyv_ix

rho = 0.621302

Table 1. Auxiliary calculations.

. Original . Rounded Recalculated
Variable coelgficient Std.error T-ratio | P-value coefficient coefficient
1 | const_f, -0,173079 0,0993654 | —1,742 | 0,0890 -0,173 -15,89
2 | d_rbyv —0,495926 0,135077 —3,671 | 0,0007 -0,496 -39,10
3 | romr zam | 0,0413319 0,0316646 | 1,305 0,1991 0,041 4,22
4 | romr_hdp 0,0216751 0,0148161 1,463 0,1511 0,022 2,19
5 | romr mzd | —0,0186760 | 0,0161930 | —1,153 | 0,2555 -0,019 -1,85

Source: own processing, according to output in Gretl (2022)

Interpretation:

1. Means the trend of the year-on-year % change in the volume of loans while keeping
other variables unchanged. However, the coefficient is not statistically significant (p-
value > 0.05).

2. Means a % decrease in the volume of loans with a 1% increase in housing loan interest.
The coefficient is statistically significant (p=0.0007<0.05).

3. Means a % increase in the volume of loans with employment growth of 1%. The
coefficient is not statistically significant (p-value > 0.05).

4. Means a % increase in the volume of loans with a GDP growth of 1%. The coefficient is
not statistically significant (p-value > 0.05).

5. It means a % decrease in the volume of loans when the real wage increases by 1%. The
coefficient is not statistically significant (p-value > 0.05).

Table 2. Statistics based on quasi-differentiated data.

Statistics Coefficient Statistics Coefficient

Sum squared residuals | 1,388402 S.E. of regression (std. | 0,184020
error)

R-squared 0,639459 Adjusted R-squared 0,604284

F(4, 41) 4,207716 P-value(F) 0,006037

rho 0,121676 Durbin-Watson 1,711090

Source: own processing, according to output in Gretl (2022)

The coefficient of determination, denoted as R-squared in the Gretl system, expresses
how much of the variability of the dependent variable can be explained by the regression
model.

248




Globalization and its socio-economic consequences 2022 — University of Zilina, Faculty of Operation and
Economics of Transport and Communications, Department of Economics

However, the visualized R? statistic is primarily constructed for estimating a simple linear
model. By adding independent variables to the multiple linear regression model, there is a
decrease in the value of the total variability of the residuals (ESS) and an increase in the
value of the coefficient of determination R2. The Gretl program therefore offers the
Adjusted R-squared function, which corrects the resulting difference (Adkins, 2018b).

The value of R%adjusted = 0,604 finally means that the model explains about 60.4%
of the variability in the demand for housing loans.

4.1.8 Diagnostics of the suitability of the used model (Common factor test)

We will verify the suitability of the used model using the common factor test. With this
test, we verify the assumption that the correction term rho, which we use in quasi-
differentiation, is the same for all variables in the vector X (Hendry and Mizon, 1978).

Hy: rho is the same for all variables in the vector X

Hy: rho is not the same for all variables in the vector X

Test statistic: F(4, 36) = 1.43918, with p-value = 0.24107

We can see that the test is not negative (p-value > 0.05), so we consider the assumption
to be fulfilled.

4.1.9 Evaluation of the hypothesis

Based on the results of statistical modelling, we can conclude that the hypothesis was
confirmed. Taking into account the impact of macroeconomic developments in the
monitored period, it was shown that the demand for mortgages is significantly dependent
on the interest rates. This dependence is (as expected) negative. Moreover, with an increase
(decrease) in the interest rate (IR) by 1%, we can assume a decrease (increase) in the
volume of loans by approximately 39%. We can also show the dependence in a table (while
leaving the other variables in the equation unchanged):

Table 3. Change in the volume of loans depending on the projection of the change of the IR.

9 changein IR | 2| 10|08 | 067047027004, 104 06 081012
% change in the | 2| | | ™| 2| 2| o X| @ M| M| | @
volume of loans J| S| & & 3| @ o] S| ] | | 3| &

Source: own processing (2022)

5. Discussion and proposed solutions to the results of the derived
hypothesis

Favourable macroeconomic data, the growth of nominal wages and, as the testing of our
hypothesis shows, especially the impact of the drop in interest rates had a great influence on
the exceptional growth of indebtedness to the private sector in Slovakia. The willingness of
Slovaks to take on debt has thus grown into a phenomenon that we refer to as herd
behaviour in behavioural economics. At the same time, the year-on-year growth of loans to
households has been growing at a double-digit rate for several years and is approaching the
level of 50% debt in relation to GDP, which not only keeps the local regulator on the
lookout, but also activated international attention and threats from rating agencies.

The environment of extremely low interest rates, which has been a defining situation on
the Slovak financial market for a long time, pose several risks for financial stability. This
mainly concerns the excessive growth of household indebtedness, the long-term impact on
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the deterioration of the profitability of banks and insurance companies, increasing
sensitivity to the economic cycle, increasing pressure on real estate prices and the necessity
of a shift to riskier or less liquid investments in mutual funds.

We consider the impact of excessive competition in the banking sector, or their current
business strategy and remuneration policy, primarily for external financial intermediaries,
to be a major risk. Banking houses operating on the Slovak market have been solving
margin shortfalls for several years by massively lending to households, significantly
reducing the risk policy and building a portfolio of extremely cheap loans, which imposes
risks to the functioning of the real economy. Therefore, we conclude that we have noticed a
phenomenon of moral hazard in our territory embedded in the sharing of the collective guilt
of executive managers (see "share-the-blame-effect").

Edwards and Mishkin (1995b) argue that the excessive risk taking observed in the
1980s in the US was a response by banks to the erosion of profits due to competition from
financial markets. This competition has reduced their cost advantages in raising funds and
undermined their position in the credit market. Feng deals with the issue in more detail,
grouping studies from the 1980s, focused on the American banking system, testing the
hypothesis whether higher competition (of the described type) is correlated with a higher
frequency of banking crises (2018). The author describes the testing of this hypothesis on
the one hand as empirically difficult and the impact on the real economy is often unclear,
but at the same time, he collects enough evidence and studies by scientists in favour of this
claim. He tests the hypothesis himself in the situation of a major financial crisis. The cross-
sectional differences in competition on the local mortgage market versus the value of local
real estate and the fluctuations of these values confirm the willingness of banks in
economic competition to take on higher risks disproportionally to security. He further finds
strong evidence that banks in the highly competitive US environment of 2000-2005 were
willing to massively lower their mortgage risk standards compared to banks in less
competitive environment.

The ECB study also confirms that the high level of competition in banking (within our
territory in retail banking) can increase the accumulation of risks. Excessive competition and
rivalry amongst banks can result in reduced risk aversion and accumulation of risks in the
banking sector with subsequent impact on the real economy (Carletti and Hartman, 2002a).

At the same time, measures to prevent the transfer of risks by banking houses to society
were absent in the legislation for a long time, such as preventing irresponsible lending to
households in an environment of high competition in Slovak retail banking sector. In their
study, Carletti and Hartman document the fact that the relationship between economic
competition, risk arising from liability and optimal regulation has been ignored not only by
the policy makers, but also by the economic experts and the literature. Based on an in-depth
study of the world literature, they state that most contributions on bank governance and
systemic risk pay very little attention to the strategic interaction between banks, ignoring
the effects of different market structures on their financial stability and on the efficiency
and effectiveness of macro-prudential policy measures. Most traditional models assume that
banks operate in a perfectly competitive environment or in a monopoly setting (2002b).

The long-term persistent growth of indebtedness, which was excessive in recent years,
significantly deepened the systemic nature of the risk associated with household
indebtedness. In order to mitigate the further accumulation of these risks in the future, it is
therefore important to moderate the growth rate of household indebtedness, at least to the
level of neighbouring countries. Even in such a case, however, the above-mentioned risks
resulting from the current excessive growth of indebtedness will remain present (Kalman,
2018).

We conclude that since most changes in consumer behaviour can lead banks to non-
traditional activities and moral hazard risks, the main role in protecting financial stability must
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be played by proactive and effective regulation, then the new business environment can be
regulated as effectively as the original one, associated with traditional activities of banks.

Indebtedness can be effectively mitigated through rental housing. The underdeveloped
sector of non-commercial rental housing also contributes to the rapid growth of mortgages.
Only 11% of households live in a rental property. The preference for buying one's own real
estate with a housing loan (even by less creditworthy groups of the population) leads not
only to the prevailing social model of real estate ownership, but also to the limited offer of
real estate for rent, especially subsidized apartments. The supply of rental housing is almost
exclusively determined by the supply of private owners. Rental housing subsidized by the
state or municipalities has a very low share. It makes up only 1.5% of the entire housing
stock, which is significantly the least among EU countries (Habrman, 2018a).

Price bubbles can also be prevented by faster and better regulation of new
constructions. The regulation of new constructions, which inhibit the new property
developments in more developed regions, also remain a challenge for the public sector.
This leads to a time mismatch between supply and demand and to rising prices. According
to the Doing Business index, only 8 countries in the world are worse than Slovakia in this
respect. The biggest delays are caused by territorial and construction proceedings. For
comparison, the Czech Republic can show a good example in this regard, where territorial
and construction proceedings are combined into one process and last 37 days (Habrman,
2018h).

We consider it necessary to adjust the remuneration of financial agents, whose new
setting should not allow the possibility of instant earnings but should support professional
financial advice. Certain changes in remuneration have recently begun to be implemented,
but their systematic and comprehensive application is necessary as part of a macro-
prudential policy.

Ultimately, it is necessary to look at credit expansion through the approach of the
central bank's policy and government interventions into the principles of market
functioning. Our other recommendations are related to raising the national financial literacy
standard not only in basic financial and banking terms, but focusing on complex financial
decision-making, and areas such as awareness of disproportionate indebtedness, the ability
to better assess risk, which we address in a separate study.

Conclusion

The aim of the paper was to verify our postulate by testing the derived hypothesis. At the
same time, we anchored the research problem with broader connections using the inductive
method. In order to formulate conclusions, we did not necessarily limit ourselves to their
diversion into a separate chapter, but we formulated them primarily in the discussion section.
Thus, we did not silence the stimulated creativity, let the thought processes flow, allowed the
penetration of new postulates, maximized the work with expert literature and thus obtained
valuable premises. Our findings ultimately led to solutions and bring concrete proposals for
policymakers in Slovakia, as well as other countries in Central and Eastern Europe.
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Abstract

Research background: In the wake of the last major wave of digital
innovation, the highly speculative investment market based on various
crypto tokens has been a major factor driving the growth of the financial
industry. Bitcoin as the market leading cryptocurrency with a market share
of over 40 percent (Coinmarketcap, 2022) takes an increasing market
position as a driver for the investment market described above. For this
reason, selected cryptocurrencies backed by real assets are used for
admixture in the portfolios. Here, selected real estate cryptocurrencies
represent both real and investment structures that are easily accessible to
all users. The focus of this investigation is the efficient limits of optimal
portfolios all portfolio constellations represent, whereby the return can be
maximized with respect to the targeted risk.

Purpose of the article: This paper is focused on the analysis of real estate
crypto tokens and cryptocurrencies in mixed asset portfolios within the
efficient portfolio theory. The research purpose is based on the
examination of risk-return ratios for the various constellations of mixed
asset portfolios.

Methods: The research approach is to be interpreted as a continuation of
the study ‘The role of Bitcoin in well diversified portfolios: a comparative
global study’ by the authors Moro, A. and Kajtazi, A. (2018), with a
scientific specification on the analysis of Real Estate Crypto Tokens as a
component of mixed asset portfolios.

Findings & Value added: The research results indicate that mixed asset
portfolios have beneficial return ratios by including real estate crypto
tokens and cryptocurrencies, nevertheless the portfolio constellations have
significantly higher risk ratios. Further research results can be stated by
referring to the inevitability of Cryptocurrencies market performances,
which encourage the financial markets to assign further investment
researches.
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1 Introduction

The asset class of real estate in mixed portfolios has been one of the main investment
focuses of investors worldwide in recent years, as the market has gained interest through
the further development of indirect real estate investments in the form of real estate funds,
listed real estate shares, Real Estate Investment Trusts, or certificate-based investments.
The investment hurdles and risks have been reduced in contrast to direct real estate
investment, with the asset class in particular gaining in popularity and being used as a
diversification instrument for mixed-asset portfolios. During the last major wave of digital
innovations, the highly speculative investment market based on various crypto tokens have
been a significant factor in the growth of the financial industry. Bitcoin, as the market-
leading cryptocurrency with a market share of over 40 percent (Coinmarketcap, 2022), is
taking on an increasingly market position as a driver for the investment market described
above. Bitcoin and other popular cryptocurrencies have been subject of research for a
couple of years now. Pho et al. (2021) compared Bitcoin and Gold to see which one acts as
a better diversifier and concluded that risk-seeking investors looking for higher returns
could potentially add Bitcoin to their portfolio. Platanakis and Urquhart (2020) found
similar results for risk-adjusted returns in their portfolios. Similarly, Bitcoin has been
researched regarding hedging strategies and short selling Bitcoin (Guesmi et al., 2019; Li et
al. 2021). Akhtaruzzaman et al. (2020) confirmed Bitcoin as a hedging tool against risk for
industry portfolios. This is a similar result to the study by Chemka et al. (2021) where they
showed the effectiveness of Bitcoin as a hedging asset in reducing risk in international
portfolios. They added, that during the Covid-19 pandemic, Bitcoin cannot provide shelter
due to its increased variability. Symitsi and Chalvatzis (2019) concluded that Bitcoin is a
significant diversifier when analysing portfolios consisting of currencies, gold, oil and
Bitcoin. Especially due to the growing ‘acceptance’ and ‘popularity’ of Bitcoin as an asset
benefit and simultaneously struggles due to a highly volatile investment increase based on
its pioneering position (Nakamoto, 2008). However, the volatility fluctuations of recent
years have been too much of a blessing and a curse for Bitcoin, as the following figure
shows (Inci, Lagasse, 2019).

Figure 1. Bitcoin’s market capitalization during the years 2013 until 2022
Source: Coinmarketcap, 2022

The research focus is on the analysis of risk-return portfolio structures through the
admixture of Bitcoin and other crypto assets. The efficient frontier of optimal portfolios
includes all portfolio constellations, whereby the return can be maximized with respect to
the targeted risk. Here, the selected crypto stocks are added to the optimally diversified
portfolios to check their influence on the risk-return structure. An extension to crypto
stocks is done for two reasons. First, while the advantage of crypto technology is
undisputed, there is still a lack of feasible business models that can be implemented and
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understood by users and investors. For this reason, selected cryptocurrencies backed by real
assets are used for admixture in the portfolios. The selected real estate crypto assets
represent both real and investment structures easily accessible to all users. Thus, the
question must be raised: How is the global financial system on the example of the money
and asset market, as the central actor, sponsor, and supervisor of the pre-described market
developments, affected by these innovative changes? For answering this question, one must
refer to the year 2008, a year of historical, fiscal policy dismissal, when a truly disruptive
technological development was announced by the publication of a white paper entitled
‘Bitcoin: A Peer-to-Peer E-cash System’ (Nakamoto, 2008). It was intended to be the
starting point for a new type of fiscal policy. In the shadow of the growing progress of
central banks' efforts to digitalize the cash-dominated monetary system (Pichler, Summer,
Weber, 2020), Bitcoin, and subsequently other crypto-currencies, have shown considerable
co-growth progress.

Deploy 5C, and sign
to lock 0.5 BTC in SC,

¢
i Call FLix] alters the state from s, 58,

Figure 2. Blockchain process of smart contracts
Source: Abbadi, 2019, p.4

As a result, assets that previously were subject to limits due to illiquidity or legal
trading restrictions can become liquid and freely tradable goods. For example, the World
Economic Forum in its report ‘Deep Shift Technology Tipping Points and Societal Impact’
predicts that an estimated 10 percent of global Gross Domestic Product (GDP) will be
traded through blockchain applications by 2027 (World Economic Forum, 2015).
Especially for the digitization of previously illiquid assets, such as real estate and gold, the
process of ‘tokenization’ enables the value of the entire investment market to increase,
allowing buying, selling and trading processes to be carried out in an unlimited and
accelerated manner, as the following figure shows in a highly simplified form (Dowsett,
Wied, n.d.).

Figure 3. Tokenization of assets through blockchain solutions

Source: Deloitte, 2017, p.19

Various market players worldwide have integrated blockchain applications into their
existing systems, as this can be seen in the example of the transaction-rich sectors of the
financial market. For example, Exporo, one of the leading crowdfunding platforms for real
estate financing, has launched a blockchain-based financing basis for real estate. By
implementing the blockchain technology, a ‘digital twin’ of a property is created, which
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makes it possible to reduce the proportionate allocation of share ownership of a property to
a fraction of the share ownership that would otherwise be necessary. This allows investors
to make diversified investments with minimal investment volumes. At the same time, this
process opens up access to otherwise inaccessible forms of investment to a large humber of
micro to large investors (Exporo, 2020). Thus, corresponding ‘tokenized assets’ can be
promoted and sold in connection with innovative stock exchanges, whereby previously
limited investment volumes for particularly illiquid assets can be newly tapped by the
financial market (Don, Rajah, Ott, Fromm, 2019). A thorough review of blockchain in the
real estate sector highlights, that many blockchain ideas remain empirically unconfirmed.
On the other hand, blockchain could increase efficiency, reduce time, and provide
verifiability, transparency, and automation in the real estate sector, according to Saari et al.
(2022). Additionally, the applications could help reduce fraud, increase security and trust
compared to centralized digital solutions (Saari et al., 2022).

2 Portfolio management — research methodology

Portfolio management as the basis of an optimal portfolio is based on rational decisions and
helps to close the gap of information uncertainties between business and finance. The
concept of the optimal portfolio is based on two fundamental elements of investing:
minimization of risk and maximization of the expected return. Investors and their portfolio
managers strive to minimize possible price fluctuations while maximizing expected returns.
This is done by considering their individual risk tolerance, whereby portfolio ‘optimization’
heavily depends on the following indicators: variance of the excess return, correlation of
returns on assets and Sharpe Ratio. Investors can increase the variance and at the same time
the yield of the portfolio by considering uncorrelated or counter-correlated investment
values. As shown, positively correlating assets have a negative effect on portfolio variance
and negatively correlating assets have a positive effect on portfolio variance (Trautman,
Dorman, 2018). It should be noted that the efficient diversification of a portfolio based on
these previously described ratios represents the conceptual design of an optimal portfolio
and that each investment unit can have an influence on the overall performance of a
portfolio. This insight already led Markowitz (1952, 1976) to his groundbreaking work,
which continues to form the basis of Modern Portfolio Theory in today's financial systems
(Kajtazi, Moro, 2018). In conclusion, Markowitz came to the concepts that an investor
based on the Modern Portfolio Theory would have to consider neither the systematic nor
the systemic risks — more on this later — but due to the self-regulating diversification of the
portfolio, only the systematic risk would be considered relevant. In anticipation of the brief
explanation of the risk subdivisions, it should be said that the non-systematic risk, as an
asset-specific component, is to be avoided and the systematic, as an overall market-specific
risk, cannot be avoided by diversifying the portfolio based on Modern Portfolio Theory, as
shown in the figure below (Markowitz, 1952).

Unsystematic Risk <

Total Partfalio Risk {a)

Systematic Risk ]—E-
Less Portialio Mare
Diversified Diversification Diversified

Figure 4. Systematic and unsystematic risk
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Source: Trautman, Dorman, 2018, p. 13

Markowitz' intention is to reduce unsystematic risk, which at the same time improves
the risk-return ratio. Systemic risk, on the other hand, cannot be reduced or avoided and is
therefore compensated by a return on an investment. Overall, the depth and breadth of
diversification creates a combined portfolio risk-return profile. Relevant to the use of the
Mean-Variance Framework as the underlying model of Modern Portfolio Theory, as
described in the following part, is the basic assumption of Markowitz (1952) that by
calculating the return, standard deviation and correlations, efficient portfolio weighting is
possible for portfolio optimization.

3 Mixed asset portfolios — research results

The methodology used is broadly based on Modern Portfolio Theory (Markowitz, 1952,
1976) and on the article "The role of Bitcoin in well-diversified portfolios: a Comparative
Global Study" by Kajtazi and Moro, 2018. Here, the methodology is divided into evaluation
phases. Existing portfolios are compared to analyse how the addition of Bitcoin and other
crypto assets affect risk-return structures. The impact on portfolio risk is mapped, as well as
the impact on portfolio return. It should be noted that only portfolio risk in the form of a
minimum variance portfolio is defined as the primary objective. The same period from
01.01.2018 to 31.12.2020 is analysed for the studies. The study groups were adopted and
analysed for the period from 01/01/2018 to 12/31/2020 in subsequent analysis. To
complement the research group of Moro, A. and Kajtazi, A. (2018), additional crypto
tokens with a business focus on the real estate industry are attached. Here, a basket of Real
Estate Crypto Tokens was studied, which were selected based on the following two
databases www.cryptoslate.com/cryptos/real-estate/ and www.coinmarketcap.com. As a
result of the previously named real estate crypto stocks, a self-created real estate crypto
index was added to the series of investigations.

This consists of the entire basket of the selected real estate crypto stocks, which were
shown in the form of a sum function through the one-time inclusion, regardless of their
respective price levels. The conducted research approach is not intended to be exhaustive.
Individual study values have been selected based on the portfolio structures. In the context
of the research, the portfolio structures Total Portfolios', 'Mix Portfolios' and "Two-Pair
Portfolios' were examined for their Minimum Variance Portfolios, Naive-Equal-Weighted
Portfolios and Maximum Variance Portfolios. These are shown below as an example of the
portfolio structure 'Total Portfolios' in the investigation period from 01.01.2018 to
31.12.2020.

Table 1. Portfolio Variance — example — ‘Total Portfolios’ 01.01.2018 until 31.12.2020

Portfolio Assets

Minimum Variance

Naive equal weights

Maximum Variance

Portfolio Return 10.90% -2.49% -20.78%
Portfolio Variance 3.547% 192.21% 36663.16%
Portfolio Volatility 18.83% 138.64% 1914.76%

R(f) 0.173% 0.173% 0.173%
Sharpe Ratio 0.56 -0.01 -0.01
Slope 0.579 -0.018 -0.011

Source: author’s research

In the further evaluation process, in addition to the presented Variance-Portfolio
evaluations, corresponding Efficient Frontiers were also examined. These are based on the
portfolio structures of the "Two-Pair-Portfolios', each shown at the reference value 'BTC-
USD-Index' and the further examination values. In the following, the imputed evaluation of
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the "Two-Pair-Portfolio’ for the examination value 'BTC-USD-Index' and the 'Crypto-RE-
Index' for the period 01.01.2018 to 31.12.2020 is shown as an example.

Table 2. Portfolio analytics — efficient frontier — calculation — ‘Two-Pair-Portfolio’

Series final — Efficient Frontier Portfolios (01.01.2018-31.12.2020)
Weights Analytics
BTC USD Index Crypto RE Index Annual Return Annual Standard

Deviation

100% 0% 36.02% 44.89%
90% 10% 26.18% 405.05%
80% 20% 16.34% 1498.91%
70% 30% 6.51% 3326.46%
60% 40% -3.33% 5887.75%
50% 50% -13.16% 9182.72%
40% 60% -23% 13211.40%
30% 70% -32.84% 17973.79%
20% 80% -42.67% 23469.88%
10% 90% -52.51% 29699.67%
0% 100% -62.34% 36663.16%

Source: author’s research

In the following, the evaluations of the presented portfolio weightings are shown by the
graphical representation of the Efficient Frontiers. Below, these are exemplified for the
'BTC-USD Index' versus the 'Crypto-RE Index' in the study period 01.01.2018 to
31.12.2020. This shows an almost theoretically perfect representation of the efficiency
curve and the diversification potentials at hand.
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Figure 5. Efficient frontier — Crypto RE Index vs. BTC USD Index
Source: author’s research

In comparison to this, the results of the investigation are shown below using the
example of the portfolio structures of the Two-Pair Portfolios' in each case on the reference
value 'BTC-USD Index' and the 'Dow Jones U.S. Real Estate Index' for the period
01.01.2018 to 31.12.2020.

Table 3. Portfolio analytics — efficient frontier — calculation — ‘Two-Pair-Portfolio’

Series final — Efficient Frontier Portfolios (01.01.2018-31.12.2020
Weights Analytics
BTC USD Index Dow Jones U.S. Real Annual Return Annual Standard
Estate Index Deviation
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100% 0% 36.02% 44.89%
90% 10% 32.92% 36.76%
80% 20% 29.82% 29.67%
70% 30% 26.71% 23.61%
60% 40% 23.61% 18.58%
50% 50% 20.51% 14.58%
40% 60% 17.41% 11.62%
30% 70% 14.31% 9.68%
20% 80% 11.21% 8.78%
10% 90% 8.11% 8.91%

0% 100% 5.01% 10.07%

Source: author’s research

In the following, the evaluations of the presented portfolio weightings are shown by the
graphical representation of the Efficient Frontiers. Below, these are exemplified for the
'BTC-USD Index' versus the 'Dow-Jones-U.S.-Real-Estate-Index’ in the study period
01.01.2018 to 31.12.2020. This shows an almost theoretically perfect representation of the
efficiency curve and the diversification potentials at hand. In comparison, the portfolio
structures of the 'two-pair portfolios' are shown in each case at the reference value 'BTC-
USD index' and the 'S&P 100" for the period 01.01.2018 to 31.12.2020.

Table 4. Portfolio analytics — efficient frontier — calculation — ‘Two-Pair-Portfolio’

Series final — Efficient Frontier Portfolios (01.01.2018-31.12.2020
Weights Analytics
BTC USD Index S&P 100 Annual Return Annual Standard Deviation
100% 0% 36.02% 44.89%
90% 10% 52.72% 37.12%
80% 20% 69.42% 31.53%
70% 30% 86.12% 28.12%
60% 40% 102.83% 26.90%
50% 50% 119.53% 27.85%
40% 60% 136.23% 30.99%
30% 70% 152.94% 36.30%
20% 80% 169.64% 43.80%
10% 90% 186.34% 53.48%
0% 100% 203.05% 65.35%

Source: author’s research

This shows an almost theoretically perfect representation of the efficiency curve and the
diversification potential available.
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Figure 6. Portfolio analytics — efficient frontier — S&P 100 vs. BTC USD Index
Source: author’s research

The collected data models were summarized for further analysis as part of the inductive
study and structured according to the three study periods (01/01/2018 - 12/31/2018,
01/01/2019 - 12/31/2019, and 01/01/2020 - 12/31/2020).

4 Conclusion

Accordingly, the researchers Symitsi and Chalvatzis (2019), Shahzad et al. (2019) and
finally by Shahzad et al. (2019) demonstrated the beneficial admixture of Bitcoin to mixed-
asset-portfolio for enhancing the risk-return performance. However, it should be noted that
under extreme market conditions, Bitcoin can be considered a rather weak hedging
instrument, which leads to the scientific assumption that further research based on the novel
data base is necessary, especially in times of the recent economic financial crash of the
global financial markets due to the COVID-19 pandemic (OECD, 2020). This finding of the
preliminary research conclusion could be supported by the empirical elaboration according
to which a highly significant improvement of the 'risk-return efficiency' is achieved by
adding the 'BTC-USD index' to the selected 'mixed asset portfolio'. This is on the one hand
due to the improved 'Sharpe Ratios' and on the other hand due to the highly significant
correlation evaluations of the return values (Return) when considering the 'Naive equal
weights portfolio’. In addition, however, the non-existent correlation between the study
value 'BTC-USD Index' and the 'Naive equal weights Portfolio' based on the correlation
evaluation of the volatility values (Risk) must be considered, according to which the study
value 'BTC-USD Index' shows a significantly higher volatility on average compared to all
three portfolio constellations 'Minimum Variance Portfolio', 'Naive equal weights Portfolio'
and 'Maximum Variance Portfolio'.

A final remark is listed below, according to which Bitcoin and other cryptocurrencies
were already attributed a far-reaching significance in 2015 according to the report 'Deep
Shift Technology Tipping Points and Societal Impact' (World Economic Forum, 2015).
Following this approach, the World Economic Forum published a far-reaching statement in
2020 as part of the 'Great Reset' (World Economic Forum, 2021). Accordingly, the assigned
Global Future Council on Cryptocurrencies stated in 2020 that "Cryptocurrencies have
reached a point of inevitability." (World Economic Forum, 2020). A statement, which will
be followed in the context of this thesis. Accordingly, the presented research results
contribute to the scientific debate on the relevance of cryptocurrencies. A continuation of
the research approaches can be advocated and represents the basis for achieving far-
reaching research validity.
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Abstract

Research background:

The global financial system is on the example of the money and asset
market, as the central actor, sponsor and supervisor of the pre-described
market developments, affected by innovative changes? For answering this
question one has to refer to the year 2008, a year of historical, fiscal policy
dismissal, when a truly disruptive technological development was
announced by the publication of a white paper entitled ‘Bitcoin: A Peer-to-
Peer E-cash System’ (Gurria, 2008). It was intended to be the starting point
for a new type of fiscal policy. In the shadow of the growing progress of
central banks' efforts to digitalize the cash-dominated monetary system
(Weber, 2020), Bitcoin in particular has shown considerable co-growth
progress.

Purpose of the article: The aim of this paper is to analyse the Bitcoin’s
invention and the impact on the financial markets. Thus, the question has
to be raised: how is the global financial system on the example of the
money and asset market, as the central actor, sponsor and supervisor of the
pre-described market developments, affected by these innovative changes?
Methods: The research method is based on the invention and market
analyses of Bitcoin in the financial markets, among other things, since the
Global Future Council on Cryptocurrencies stated that Cryptocurrencies
have reached a point of inevitability. (World Economic Forum, 2020).
Findings & Value added: According to the World Economic Forum’s
Global Future Council on Cryptocurrencies the international bodies have
been working on assessing risks and appropriate policy responses to the
rise of cryptos. Globally, central banks and regulators already have their
eyes on this growing trend. (World Economic Forum, 2022).
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1 Introduction — Bitcoin’s invention

A brief historical digression at the beginning of this work: in the 14th century the Bardi
family had a very powerful and prosperous position. Their fields of work included both
trade and banking, at that time they ran one of the largest banks of the late Middle Ages and
together with the Peruzzi family they were among those who subsidized the war activities
of King Edward Il against France. In the historic year 1345, when England went bankrupt
and the families were not reimbursed for their war payments, they were forced out of their
initial businesses. In the same year, the Bardi family, who had almost completely lost their
fortunes, decided to change their business: from banking to precious metals mining.
However, due to their lack of expertise, they were caught at the very beginning of their new
venture and sentenced on 15 October 1345. Interestingly, the main reason for their failure
as a mining company was their lack of liquidity and the appreciation of the gold price. The
latter in particular marked the historical years between 1333 and 1348, when the epidemic
spread of the plague completely changed the social and economic fabric throughout Europe
(Kajtazi, Moro, 2018).

In the course of history it can be seen, as the American writer Mark Twain already stated
Hhistory doesn’t repeat itself; it rhymes®, that ‘allegedly’ constant market structures and
their leading market actors are over time constantly forced to make radical economic
adjustments due to either socio-political events, technological innovations or recurrent
collapses due to epidemic incidents. In recent times since the 1990s, a transformation of the
predominant industrialized markets, caused by the progressive globalization and increasing
technological disruption, can be observed. The wave of technological inventions in the late
20th century led to a new conception of a modern, sociological and economic market
structure, shown by the example of the telecommunication sector in figure 1.
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Figure 1. The Evolution of Telecommunications.
Source: M-STAT, (n.d.)

Following this trend, in the 21st century technological developments are still
predominant for market changes and are increasingly taking oligopolistic or already
monopolistic market structures. For example, the inventions of digital social networks have
redefined ‘human’ interaction, reformulated the idea of ‘connectivity’ and changed the way
people exchange information. The smartphone and its application technologies have
provided billions of people with an astonishing array of information and direct access to
novel network structures. Each continuation of the Internet's improvement has
fundamentally affected the structure of social and economic systems by intensively
changing existing assumptions about the need for the physical exchange of information,
goods and services.
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As already mentioned, technological developments have continued to develop with
exponential growth, particularly in the past 25 years, and have almost completely reached
all sectors of the economy (Burniske, 2017). Thus, the question has to be raised: how is the
global financial system on the example of the money and asset market, as the central actor,
sponsor and supervisor of the pre-described market developments, affected by these
nowadays innovative changes? For answering this question one has to refer to the year
2008, a year of historical, fiscal policy dismissal, when a truly disruptive technological
development was announced by the publication of a white paper entitled ‘Bitcoin: A Peer-
to-Peer E-cash System’ (Gurria, 2008). It was intended to be the starting point for a new
type of fiscal policy. In the shadow of the growing progress of central banks' efforts to
digitalize the cash-dominated monetary system (Weber, 2020), Bitcoin in particular, and
subsequently other crypto-currencies, have shown considerable co-growth progress.

3 Bitcoin a growing investment market — research methodology

The variety of existing crypto-currencies consists of two main categories of blockchains,
according to which a division into permission-free and permission-conditioned blockchains
is to be made. Permission-free blockchains are based on a public data structure and
permission-conditioned blockchains work on the basis of a ‘fault-tolerant’ protocol, as
explained below (Zakhary, Amiri, Maiyya, Agrawal, Abbadi, 2019). For an overview, the
following figure shows the three layers of the permission-free blockchain and the
interconnections of the layers.

Application w‘ ‘
layer , @&

Consensus
layer

Storage
layer

Figure 2. Structure of permissionless blockchains.
Source: Zakhary, Amiri, Maiyya, Agrawal, Abbadi, 2019, p.2

At the application level, transactions are used by the end users. They have an identity
which is defined by their individual ‘public key’ and their secure ‘private key’. By
combining the two elements, the application layer enables the end user to generate
transactions that reach so-called ‘mining nodes’ via a ‘client library’ which are directed to
the consensus level. The transactions generated can include simple currency exchange or
commaodity transactions. (Zakhary, Amiri, Maiyya, Agrawal, Abbadi, 2019). The consensus
layer represents the ‘mining’ process, whereby the transactions received are checked at the
‘mining nodes’ by the ‘miners’ trying to solve a ‘cryptographic puzzle’. The miner who
solves the ‘puzzle’ sends the transaction in a block to all ‘nodes’ so that further miners
check the ‘solved puzzle’ and declare it valid. Subsequently, the transaction is released and
irrevocably added to the existing ‘chain’ in the form of the block (Zakhary, Amiri, Maiyya,
Agrawal, Abbadi, 2019). The storage layer represents the ‘general ledger’ of all resolved,
checked and released transactions, after which a tamper-proof blockchain is created, which
in turn is managed by each ‘mining node’. The storage layer is based on a distributed
general ledger, which is managed by a public ‘node network’.
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The inner life of the general ledger thus consists of ‘blocks’ lined up next to each other,
which in turn have stored a series of valid transactions. The ‘nodes’ are the actors of the
‘process’,, who act as end users or miners. ‘End users’ can serve all three levels, the
‘miner’ has to serve the consensus and storage layers (Zakhary, Amiri, Maiyya, Agrawal,
Abbadi, 2019). As an introduction, the following illustration shows the three layers of the
permission-related blockchain.
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Figure 3. Structure of permissioned blockchains.
Source: Zakhary, Amiri, Maiyya, Agrawal, Abbadi,2019, p.5

The application layer of a permission-driven blockchain is structured similarly to the
previously described structure of a permission-free blockchain (Zakhary, Amiri, Maiyya,
Agrawal, Abbadi, 2019). The consensus level also represents the receipt and validation of
transactions based on the known and identified ‘nodes’. Therefore, the sometimes costly
‘mining’ process can be replaced by conventional consensus protocols to ensure
verification and release of the transactions (Zakhary, Amiri, Maiyya, Agrawal, Abbadi,
2019). The storage level of the permission-based blockchain, on the other hand, is again
similar to the permission-free blockchain and is based on a distributed ‘general ledger’,
which can be managed by all nodes of a blockchain (Zakhary, Amiri, Maiyya, Agrawal,
Abbadi, 2019).

Research methodology is focused on the basis of an optimal portfolio theory, which
offers information to close a gap of information uncertainties between business and finance
parties in the markets. The concept of the optimal portfolio is based on two fundamental
elements of investing: minimization of risk and maximization of the expected return.
Investors and their portfolio managers strive to minimize possible price fluctuations while
maximizing expected returns. This is done by considering their individual risk tolerance,
whereby portfolio ‘optimization’ heavily depends on the following indicators: variance of
the excess return, correlation of returns on assets and Sharpe Ratio. Investors can increase
the variance and at the same time the yield of the portfolio by considering uncorrelated or
counter-correlated investment values. As shown, positively correlating assets have a
negative effect on portfolio variance and negatively correlating assets have a positive effect
on portfolio variance (Trautman, Dorman, 2018). The collected research results are
presented within the following subchapter according to the structure of the question.

4 Bitcoin replaces traditional and alternative assets — research results

Irrespectively of the underlying blockchain technology, the global financial investment
market is undergoing a process of change. Especially since the times of global economic
crises such as in 2001, 2008 and 2020, well-structured ‘alternative’ diversification
instruments show an improvement in the risk-return ratios. Greer provides the following
breakdown, as shown in the figure.
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Tab. 1. Categorization of traditional and alternative assets

CAPITAL CONSUMABLE/ STORE OF VALUE
ASSETS TRANSFORMABLE ASSETS ASSETS
"Ongoing source of “You can consume it. You can "Cannot be consumed;
something of valve...valued transform it into another asset. It has nor can it generate income
on the basis of net present economic value. But it does not yield Mevertheless, it has valve;
value of its expected refurns.” an ongeing stream of value.” it is @ store of value asset.”
EQUITIES X
BONDS X
INCOME-PRODUCING X
REAL ESTATE
PHYSICAL COMMOPDITIES X
(e.g., grains or energy products)
PRECIOUS METALS X X
le.g., Gold)
CURRENCY
FINE ART

Source: Burniske, White, 2017, p.4

As investments are increasingly driven by an intensive search for returns, ‘traditional’
asset classes are increasingly being considered less and ‘alternative’ asset classes primarily
more as attractive risk-returns investments (PwC, 2018). This leads to a lower
diversification effect of traditional investments. Most of these asset classes are affected by
the same macroeconomic variables due to globalization and are no longer limited to
individual markets by affecting the entire world economy. This statement, backed up by
facts and figures, show that investors have a growing interest for truly new portfolio
diversification instruments. In fact, approximately USD 13.9 trillion will be provided by
institutional investors for ‘alternative’ assets in 2020 — from asset classes such as real
estate, commodities and gold investments (PwC, 2018). In addition, institutional investors
and high net worth individuals have committed more capital than ever before to new
investment classes. According to the 2019 Capgemini and Merrill Lynch World Wealth
Report 2019, investors have increased their ‘alternative’ asset share by 4 percent from 11
percent to 13 percent between 2018 and 2019 (Capgemini, 2019).

Gold as one of the supposedly ‘most species-like” asset on the research topic ‘Bitcoin’
will be examined in the following, especially with regard to its characteristics as a
diversification instrument compared to traditional assets. For example, as early as 1978, the
researcher Greer produced a publication that examined the comparison between gold-
deposited ‘futures contracts’ on equity investments demonstrating a favourable risk-return
ratio in the years between 1960 and 1974 by investing in gold (Greer, 1978). Further, Greer
(1978) described the yield profiles of ‘futures contracts’ compared to equities as similar. In
their work, they examined the period between 1959 and 2004, with ‘futures contracts’
showing the same yield results compared to US equities. More recent studies by Conover,
Jensen, Johnson and Mercer (2010), among others, found that the addition of gold-backed
‘futures contracts’ to pure equity portfolios achieves efficient portfolio allocation. In fact,
Bitcoin and gold have a species-like structure, which means, for example, that stocks are
limited and that production and extraction costs are high. Both asset classes currently have
a dual function as both a ‘currency’ and a ‘store of value’, whereby gold can also have the
function of a ‘production factor’ in the industry and has an intrinsic value. Thus, the gold
price can retain its ‘intrinsic’ value in isolation from a decline in the demand for money by
industrial demand, which is why the volatile fluctuations on a theoretical basis should be
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less than for Bitcoin (Krause, Pham, 2017). The researcher Dyhrberg (2016) investigated
these correlations further and proved in his study that Bitcoin reacts similar to gold. Thus,
both asset classes have the theoretical ability to act as risk hedges for systematic market
risks. However, especially due to Bitcoin's faster transaction and reaction capability, the
intervals of systematic market risk changes can be absorbed more intensively. This does not
mean that Bitcoin can be used advantageously as a diversification tool for short-term
portfolio corrections. Thus, the study also showed that, using the example of the UK
financial market, Bitcoin can act as a significant hedge and substitute for gold (Dyhrberg,
2016).

Pho et al. (2021) researched if Bitcoin or Gold is a better portfolio diversifier. They
concluded that Gold is better for risk-averse investors, but Bitcoin can be a better choice for
risk-seeking investors looking for potential higher returns. Another study (Platanakis &
Urquhart, 2020) found similar results in regards to risk-adjusted returns. Chemkha et al.
(2021) concluded that Bitcoin reduces the risk of international portfolios. According to
Akhtaruzzaman et al. (2020) an investment in Bitcoin in an industry portfolio hedges the
risk against the named portfolio. Symitsi & Chalvatzis (2019) concluded Bitcoin as
a significant diversifier when analysing portfolios including currencies, gold, oil and stocks.
They added that the decrease of overall portfolio risk is due to the low correlation of
Bitcoin with other assets and is not offset by high volatility. Additionally, Guesmi et al.
(2019) show that hedging strategies involving gold, oil, equities and Bitcoin reduce a
portfolios® risk considerably, when compared to a portfolio made up of gold, oil and
equities only. This applies, when a short position in the Bitcoin market is included and is
also confirmed by Li et al. (2021).

The study focus is on the sample assets 'BTC-USD Index’, 'S&P WCI GOLD (ER),
'S&P WCI' and 'Dow Jones U.S. Real Estate Index’, which are listed as alternative study
assets according to the investment classifications.

Table 2. Bitcoin and alternative assets — Inductive 01.01.2018 — 31.12.2020

Periods Analytics | BTC-USD-| S&P WCI S&P WCI Dow Jones
(discret) Index GOLD U.S. Real
(ER) Estate Index
2018 Annual Return -72.95 % -2.90% -16.06% -7.41%
Annual Standard 69.66% 11.07% 21.11% 18.38%

Deviation
Sharpe Ratio -0.007 -0.017 -0.010 -0.011
2019 Annual Return 94.51% 14.69% 14.90% 26.74%
Annual Standard 57.02% 12.45% 24.43% 14.12%

Deviation
Sharpe Ratio 0.001 -0.009 0.002 -0.006
2020 Annual Return 301.32% 22.42% -10.71% -7.46%
Annual Standard 71.96% 24.26% 41.33% 49.78%

Deviation
Sharpe Ratio 0.009 -0.003 -0.001 -0.003

Source: author’s research
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In the study periods 01.01.2018 - 31.12.2018 and 01.01.2020 to 31.12.2020, it can be
seen that the sample value 'BTC-USD-Index' has the most advantageous 'Sharpe Ratio'. In
addition to the correlation studies, Bitcoin also has a ‘mining’ terminology compared to
gold, which is close to gold mining (Conover, Jensen, Johnson, Mercer, 2010). Here, both
‘mining processes’ can be significantly differentiated, according to which the risks in gold
mining are particularly the volatility of production costs due to the need for constant
exploration of new gold production volumes (Krause, Pham, 2017).

By contrast, Bitcoin production is determined on the basis of the prevailing regional
energy costs, as the production volume does not only have to be explored as it is the case
for gold explorations. Regardless of the production costs, the possible total production of
Bitcoin as well as gold is known. While the assumptions for gold are subject to estimation,
in the case of Bitcoin an exact specification is possible (Gurria, 2008). Thus, either ‘mining
processes’ either are more intensive or less intensive in phases compared to the two asset
classes. Bitcoin mining, on the other hand, will never be completely interrupted, as the
Bitcoin protocol contains a mechanism whereby a minimum quantity is produced on a
permanent basis, regardless of the supply-demand constellation (Krause, Pham, 2017).

Thus, the hypothesis that Bitcoin is strongly correlated with alternative investments and
will replace gold as a 'store of value' in the future can only be partially confirmed,
according to which Bitcoin, although having a clear analogy to the asset class of gold,
appears unsuitable for a ‘store of value’ due to the currently still prevailing volatile price
formation (Kajtazi, Moro, 2018). However, as early as 2018, the researcher Fry
demonstrates the long-term potential of Bitcoin as a ‘value store’, after which he finds that
the volatile properties of Bitcoin compared to gold are declining over a six-year period until
2017, but, as researchers Bouri et al. (2017) also concluded, this was a consequence of the
lower trading volume of Bitcoin. This finding suggests that Bitcoin may approach its
function as a ‘store of value’ over time by decreasing volatility.

5 Conclusion — Bitcoin’s impact on the financial system

Since then, Bitcoin has taken a leading position as a cryptographic ‘currency’, followed by
currently more than 5,500 other ‘currencies’. The market is dominated by Bitcoin having a
market share of around 50 percent Bitcoin and the top four players, Bitcoin, Ethereum,
Tether and the top 5 crypto-coins, making up over 80 percent of the entire crypto-currency
market (Coinmarketcap, 2022). The crypto-currencies are differentiated by their transaction
speeds and underlying application areas. Even though most crypto-currencies were not
originally invented with the intention of acting as fixed assets, the majority of investors
refer to exactly this function. In particular, the invention of crypto-currencies during a
period of financial instability (Gurria, 2008) has led to the inclusion of crypto-currencies in
investment portfolios for crisis protection and diversification.

,ﬂj‘\w \M/M*\-/V” e

Figure 4. Bitcoin’s market capitalization during the years 2013 until 2022
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Source: Coinmarketcap, 2022

The core challenges here lie in the volatility of the market and the still unresolved,
uniform classification of the individual crypto-currencies. For example, the Commodity
Futures Trading Commission (CFTC) has commented that crypto-currencies are a
commaodity, while the Internal Revenue Service (IRS) has classified crypto-currencies as
property and the US Securities and Exchange Commission (SEC) has issued a definition
that requires a case-by-case decision (Trautman, Dormann, 2018). In this context, the term
‘crypto-currency’ leads to regulatory ambiguities, as the term ‘currency’ itself is an
allocation to the asset class of the means of exchange and traditional investment. On the
other hand, the technical conception and financial use leads to a contrary allocation as
‘value store’ and thus to the selection of alternative investments. Consequently, the
discussions that have repeatedly flared up in recent years about the definitions of ‘crypto-
currency’ or ‘digital gold’ (Trautman, Dormann, 2018) must be interpreted in such a way
that crypto-currencies can be counted among the largest unregulated markets in the world
Foley et al. (2019). The core of any attempt for classification is based on the interpretation
of the individual purpose of use and the underlying technology. In line with the scientific
research orientation, the empirical evaluations produced do not claim to be exhaustive and
are intended to make a scientific contribution to the collection of data and information. A
final remark is listed below, according to which the crypto value Bitcoin and other
cryptocurrencies were already attributed a far-reaching significance in 2015 according to
the report 'Deep Shift Technology Tipping Points and Societal Impact' (World Economic
Forum, 2015). Following this approach, the World Economic Forum (World Economic
Forum, 2021) published a far-reaching statement through the Global Future Council on
Cryptocurrencies, according to which it could be stated that: ,,Cryptocurrencies have
reached a point of inevitability (World Economic Forum, 2020). However, the approaching
regulatory intent is pervasive, after which the World Economic Forum published the
complementary statement: ,,According to the World Economic Forum’s Global Future
Council on Cryptocurrencies, there has been no internationally coordinated regulation of
cryptocurrencies — though international bodies have been working on assessing risks and
appropriate policy responses to the rise of cryptos. Globally, central banks and regulators
already have their eyes on this growing trend." (World Economic Forum, 2022). A
scientific statement, which can also be made in the context of this empirical series of
investigations with the current state of work consequence and the empirical research results.
Consequently, the presented research results represent a contribution to the scientific
discourse on the relevance of crypto assets in portfolio structures.
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Abstract

Research background: Since the turn of the 21st century, Sub-Saharan
African nations have witnessed a significant economic progress that has
been driven by improved governmental and policy reforms, strong
agricultural development, increased national and foreign direct investment
and improving global commodity prices (ICT Works). However, the
widespread adoption of technological advances, such as ICT-enabled
infrastructure, is likely to be considered the primary driver for this progress
as it has acted as a key enabler for all the other improving factors. This
paper will seek to highlight some of the primary opportunities and risks
involved in the government and international investments in Information
Systems, namely ICT-enabled infrastructure.

Purpose of the article: This paper highlights the importance of
government and international investments in Information Systems, with a
focus on Information and Communication Technology (ICT), for the
economic development of emerging economies, with a focus on Tanzania,
Uganda and Ghana.

Methods: This paper reviews past and current ICT enabled investments
and their potemtial contribution the African continent. An indepth analyis
of the various contributions are examioned.

Findings & Value added: Although there will be many threats to
overcome for African nations attempting to implement efficient
ICT-enabled infrastructure, it is highly likely that the long-term
impacts for the region’s economic development will be invaluable

Keywords: information system; economic impact; eeveloping world; ICT;
Africa

JEL Classification: E60; O11; P33

1 Introduction

Although it is acknowledged that ICT is not the only important aspect of the Information
System, it is however, an aspect that can be analysed in a systematic and coherent manner.

* Corresponding author: frank.febiri@student.upce.cz
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Furthermore, it is ICT that requires significant government and international investment in
order to further bolster economic development. The additional features of the Information
System can be addressed through implementing other political and cultural approaches but
are by no means less important to the overall success of Information Systems. It can be
concluded that investments in ICT are also directly or indirectly investments in the overall
Information System. This paper will then highlight the importance of ICT and Information
Systems for the economic development in Africa. It is also important to note the previous
and current challenges faced by many African nations in adopting widespread access to
ICT-enabled infrastructure and how these challenges will likely be addressed. One of the
primary issues that many of the developing world are confronted with is what is known as
‘achieving critical mass’ — which is the widespread use of ICT-enabled devices. This paper
will explore this issue in more detail. After highlighting some potential ICT related risks
that threaten to hinder economic development rather than bolster it, this paper will conclude
that, despite the many risks and challenges posed by ICT, the government and international
investment in ICT and Information Systems are absolutely essential for the economic
development of African nations. Although it is frequently unwise to apply the same
conclusions to other regions without a focused analysis of them, it is reasonable to suggest
that investments in ICT-enabled infrastructure will be vital in the progress of all developing
economies for years to come.

1.1 What are Information Systems?

Arguably, the most important aspect of modern Information Systems (IS) is Information
and Communication Technology (ICT) such as computers, databases, hardware, network
infrastructure and mobile devices that enable the processing, storing and sharing of
information electronically (Caprar et al., 2022). However, ICT is not the only aspect of the
IS. There are also human, social and organisational aspects of the IS that play their own
vital roles in the functioning of these systems. For example, the most advanced software is
worth nothing if it cannot be widely adopted by the human end-user and therefore, the
human element of the Information System is vital. Despite this acknowledgment, it is
understood that investments in the improvement, management and continuation of IS in the
public sector would almost certainly be found to be primarily focused on ICT. This is due
to the fact that the research, development and deployment of ICT-enabled infrastructures
requires a significant amount of investment. ICT-enabled infrastructure refers to the entire
system that must be in place for a society to become digitally enabled. This includes a
reliable network of telecommunication cables and satellites, the availability of affordable
and user-friendly personal devices, efficient software that is continuously upgraded and
updated, and many more.

1.2 Why is ICT such an important aspect of the Information System?

It cannot be denied that ICT-enabled services have played a key role in the development of
modern economies (Nasab & Aghaei, 2009). Although some early studies in the late 1980s
and early 1990s found that ICT had a limited impact on economic growth (Johnson, 2021),
the advantages are now clear enough that many have suggested that ICT is a necessity for
advancing an economy. A national 1CT-enabled infrastructure allows a nation to connect
with each other as well as the rest of the world on a level that would have been impossible
to achieve without it.

Considering that in 2014, the ICT sector accounted for roughly 25% of global business
expenditure, with this expected to grow exponentially considering that it is recognised that
for every job created in the high-tech industry another five are created in other supporting
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sectors (European Commission, 2017). A World Economic Forum study identified five of
the most common economic impacts of ICT (WE Forum, 2013). It was identified that, on
average, a 10% increase in broadband penetration accounts for a 1.4% increase in GDP
growth in emerging markets, whilst the Internet itself can account for up to 3.4% of overall
GDP. However, although this may be difficult to prove inconclusively, there is a
widespread agreement that connection to the Internet is almost certain to have a strong
positive impact on the performance of a national economy (Vives, 2017).

The direct impacts of ICT-enabled infrastructure are multi-dimensional and highly
complex. For example, the availability of public services online has significantly improved
accessibility to the rural portions of society that would otherwise be completely
disconnected. This adoption of public digital services can be referred to as e-Government
and is considered almost indispensable (Johnson, 2021). In the first quarter of 2020, more
than 45 million visits to US government sources were recorded and this number is predicted
to rise and will likely be reflected across the world (Johnson, 2021). However, Africa has
been ranked as the region with the lowest e-Government services. Additionally, new
‘microwork’ platforms allow businesses to outsource many individual tasks to contractors
based in emerging economies that provide businesses with cheaper yet comparative
services. As more citizens in developing nations are able to access personal devices with
reliable connections, they are able to access many more employment opportunities that
would have never been available without ICT.

This increase in accessible offshoring and outsourcing contractors allows businesses to
prosper whilst individuals are able to increase their household incomes. Both of these
factors are mutually beneficial. Additionally, it was found that in OECD countries, more
that 95% of businesses have an online presence that exploit social media platforms as
invaluable marketing tools that allow businesses to reach a much larger and a sometimes-
international customer base. With all this considered, it is reasonable to suggest that the
developed economies of the 215 century are entirely reliant on reliable telecommunications
networks and Internet connections. However, many developing nations are still working on
developing their own domestic ICT-enabled infrastructure in order to compete in the
modern economy and to promote their own economic development. In support of this
necessity, the World Bank and other international organisations have funded numerous
ICT-focused international projects that aim to provide the developing world with the
assistance it requires to develop a reliable and essential ICT-enabled infrastructure.

2 Methods

This paper reviews past and current ICT enabled investments and their potemtial
contribution the African continent. An indepth analyis of the various contributions are
examioned.

3 Results

3.1 Current e-Government Projects

The World Bank funds numerous projects all over the developing world that aim to develop
and deploy e-Government initiatives with a distinct focus on encouraging economic
development through technological advances. “These projects aim to use technology to
uplift living standards and propel the country forward” (The World Bank).

This section will focus on some of the most recent projects that have been adopted in
African nations such as Tanzania and Ghana. The ‘Digital Tanzania Project’ is a $150
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million project that aims to increase access to broadband for the public and private sector,
as well as for the general population (The World Bank). Although Tanzania has
experienced some periods of rapid urbanisation, it has been reported that up to 70% of the
population still resides in rural areas, of which most of the poorest citizens are usually
found. As this paper will explain, it is arguably the poorest citizens of the rural areas that
are less likely to have access to ICT-enabled devices or services even though these
populations are likely to benefit the most from them. Tanzania is no exception when
observing the economic progress of the African continent, however, there exist some
regional challenges that may hinder the progression towards universal digitalisation. Many
potential investors in the national ICT-infrastructure are being deterred from investing as
the Tanzanian government are charging relatively high prices for the rights-of-way access
to the network when compared to their immediate neighbouring African countries.
Furthermore, the generally low levels of income experienced by the majority of Tanzanian
citizens in conjunction with the increased competition have forced prices for ICT-enabled
devices and services, which has caused service providers to accept quite low marginal
revenues. The inability to make reasonable profits further discourages investors in the
system. The Digital Tanzanian Project seeks to encourage investments in the Tanzanian
digital enterprise and to ensure that the benefits are experienced across the country. The
World Bank hopes to achieve these objectives by collaborating with the Tanzanian
Government in adopting effective policies and laws that do not threaten the growth of the
industry, building upon the digital skills of government institutions and younger
generations, encouraging private investments by ensuring that those investments are
attractive and fair, and providing the government with support channels in combatting
cyber-crime, data protection and privacy concerns.

The Digital Uganda Vision is a framework that aims to unify the Ugandan people
through digital empowerment and strong ICT policy direction (Boon et al. 2019 ).
However, as of 2019, Uganda had one of the lowest rates of internet penetration in the
region. Furthermore, less than half the Ugandan population own a mobile device compared
to 83% in South Africa and 87% in Kenya, whilst only 7% of the rural population have
access to a mobile device. It has been identified that the relatively slow adoption of ICT-
enabled infrastructure in Uganda is partly to blame on how expensive it is when compared
to the average national income. However, in order to tackle this issue with affordability, the
Ugandan Broadband Commission attempted to significantly revise prices, but there is still a
long way to go. Nevertheless, there are also many other contributing factors that hinder the
progress of connectivity in Uganda, such as, it being amongst the least developed countries
with a very low GDP per capita.

The ‘e-Transform Ghana Project’ aims to achieve very similar results to the
abovementioned projects in Tanzania and Uganda (World Bank, 2020). However, one of
the key enablers that is highlighted as pivotal in the success of the Ghanaian equivalent, is
the achievement of critical mass (World Bank, Ghana). Critical mass refers to the
widespread accessibility and usability of ICT infrastructures and can be measured by three
overarching factors. These are the use of devices at reasonable prices that allow the general
public to access them; the deployment of electronic payment systems that facilitate micro-
transactions; and enough users able to pay for all these services. Without the critical mass, a
nation will struggle to adopt nationwide ICT-enabled services as if only a fraction of the
population can access it, there will be a huge reliance on the traditional non-technology
based approaches( Chen, W.& Kamal F., 2016) Government investments must focus on
achieving critical mass by ensuring that ICT services are affordable and accessible by the
majority of the population. However, private investors are also key enablers for the success
of achieving critical mass.
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In all the cases of Tanzanian, Uganda and Ghana, it is evident that the achievement of
critical mass will be a major challenge in the short-medium term as governments seek to
address a multitude of difficulties in progressing their own economies. The continuation of
national and international investments will be the key drivers for facilitating this mass
adoption of ICT-enabled infrastructure which is absolutely essential for the economic
progress of these countries.

A macro view of the African continent paints a portrait of rapid growth in the ICT
sector. In 2020, estimates in the mobile network coverage reveal that Africa has 88.4%
connectivity, 77.4% 3G connectivity, and 44.3% 4G coverage. Between 2017 and 2020, the
people using the Internet in Africa increased from 24.8% of the population in 2017 to
28.6% in 2019 (Adeleye and Eboagu, 2019). Access to mobile broadband for every 100
inhabitants in Africa increased from 25.5% to 33.1%. Africa’s Internet access through fixed
broadband for every 100 inhabitants increased from 0.4% to 0.5% (Enke et al., 2019). The
statistics demonstrate an upward trajectory for the ICT sector in Africa. However, the data
also highlights the facts that Africa lags most of the other regions (North America, Europe,
and Asia) in the rate of penetration, integration and mainstreaming of the ICT sector into
core socioeconomic processes.

These macro-trends are driven by the underlying dynamics that shape access to the
Internet, computers, and ICT infrastructure in Africa. For example, in 2019, only 14.3% of
households on the continent had access to the Internet at home. Around 7.7% of households
in Africa had access to a computer at home in 2019 (Mitchell and Sieborger, 2019).
Additionally, an estimated 39.6% of the young people aged 15 and 24 years were using the
Internet in Africa in 2019 (Adeleye and Eboagu, 2019). The data explains the slow rate of
ICT uptake in Africa compared to other rapidly growing economies, such as China and
Southeast Asia economies.

When compared to the global average, Africa is lagging in most of the metrics used to
indicate ICT growth, penetration, and integration. For example, 14.3% of the population in
Africa has access of Internet at home compared to the global average 57.4%. Around 18.6%
of the people in African use the Internet compared to the global average of 51.4% (Mitchell
and Sieborger, 2019). The African continent also lags in the gender gap in accessing
Internet services; 37.1% of the men in Africa have access to the Internet compared to 20.2
per cent of women (Li et al., 2022). The global average is 55.2% of men and 48.3% of
women access Internet services. The gender gap in Africa is around 17% whereas the
global gender gap is 7% (Adeleye et al., 2021).

The next section will explore the problems with ICT adoption across Africa and why
investments in ICT and Information Systems are so important for the national and regional
progress.

3.2 The current problem with ICT adoption

Due to the relatively high price of satellite bandwidth, the widespread deployment of the
Internet in the developing world was unrealistic and unaffordable. Analysis of the
affordability of fixed prices reveals that Africa has some of the highest costs for fixed-
broadband prices as a percentage of GNI per capita when compared to other regions. The
range within the African continent spans from a cost of under 2% of GNI per capita in
Mauritius and Seychelles to more than 100% in Rwanda, Madagascar, Malawi, Niger, and
Burundi. Mauritius and Seychelles are the only nations in Africa that have attained the
Broadband Commission target for 2025 (David, 2019). A large chunk of nations in Africa
provide capped monthly data allowances for entry-level fixed-broadband plans. The
advantage of this approach is that providers can offer reduced costs; however, users are
limited in their Internet use (Sloniec, 2019). Additionally, more than 50% of the countries
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offer fixed-broadband speeds of between 256 Kbit/s and 2Mbit/s, which significantly
hamper the utility of Internet access. Analysis reveals that nations in Africa that offer
optimal access to high-quality data at competitive prices (close to the Broadband
Commission target) have significantly developed ICT infrastructure, penetration, and
integration into their economies (Maitland, E.& Sammartino A., 2015; Rietveld, J., &
Schilling, M. 2021). On the other hand, the African nations that offer access to broadband
(or ICT services and infrastructure) are considerably costly rates face slow or stunted
growth in their ICT sectors, penetration in their populations, and integration into their
economies (David, 2019).

However, bandwidth has now begun to drop in price and is therefore becoming a much
more affordable commodity for the developing world to adopt. Arguably, the adoption of
the Internet by the developing world is absolutely vital in ensuring that these economies
remain competitive and continue to develop. There is a significant risk that many developed
nations that do not invest in improving their information system infrastructures will be left
behind. Furthermore, the existence of a single Internet provider in the developing countries
meant that there was very limited investments and no competition on prices. However, as
has been discussed, some nations are experiencing a lack of interest from investors due to
too much competition driving marginal profits down. A system that addresses both of these
issues with improving connectivity in the developing world must be adopted. On the one
hand, governments must facilitate a market that allows business enterprises to compete for
customers by offering better prices, whilst on the other hand, they must also ensure that the
ICT-infrastructure industry is a profitable and attractive option for investors. This is another
area that is being addressed by global initiatives such as those outlined in the previous
section.

3.3 Why Invest in ICT/Information Systems

Although the opportunities for investments in Information Systems in Africa are almost
endless, this paper will highlight some of those perceived benefits for the education and
health sector. It is recognised that systemic improvements to these public services are
almost certain to contribute towards the progress of the African economy. After all, a
healthier and well-educated population are more likely to individually contribute towards a
successful economy.

In the education sector, the ICT Transforming Education in Africa project aims to
enrich the social and human prospects through the use of ICT in education. The strategic
objectives of this project are to improve, through the use of ICT, the teaching methods and
abilities of teachers in African schools; encourage the development and widespread
adoption of ICT by giving students the opportunities to learn on ICT systems; and to ensure
that national education programmes are able to become more centralised to encourage
systemic improvements.

The most important opportunities for improved ICT in the African healthcare sector
directly reflect upon the core challenges experienced across the region. There is a
significant shortage of experienced and suitably qualified healthcare workers in Africa — a
continent that hosts roughly 25% of the global disease burden (Luo, Y. A, 2022). Improved
ICT systems would contribute to an improvement to healthcare education, even spread
allocation of healthcare workers and resources, and the essential ongoing semi-automated
monitoring and evaluation of the healthcare system. The introduction of effective ICT-
enabled infrastructures will foster a better connectivity between households, care providers,
healthcare services and policy makers. This improved communication between these parties
will likely contribute towards the improvement of morbidity and mortality rates (Jandik T.
& Kali R., 2009). Furthermore, the accessibility of public information campaigns through
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more ICT-enabled information systems will allow governments to better manage public
health issues or preventable diseases.

3.4 The hope and risk of doing it wrongly

Investments in improving information systems on a global scale are presenting global
development opportunities that would be otherwise unimaginable (African Union, 2020).
However, in order to capitalise on these unprecedented opportunities, nation states must
commit towards facilitating an environment that is suitable.

Agenda 2063 is the African framework that seeks to transform Africa into a global
powerhouse of the future and of which, investments in information systems is a key enabler
(African Union). In support of Agenda 2063, the African Union (AU) published the Digital
Transformation Strategy for Africa (2020-2030) that aims to utilise technology and
innovation to transform African economies by encouraging African worldwide integration,
invigorating domestic economic growth, increase job creation and subsequently improve
the socio-economic enjoyment of all African populations (African Union, 2020). Amongst
many ambitious yet highly achievable specific objectives, the African Union hopes to
facilitate continent-wide digital empowerment to all African citizens by 2030. As of 2020,
there were roughly 200 million African citizens without internet access. It has been
recognised that access to an internet connection for these 200 million would significantly
contribute towards GDP growth and therefore, this ambition to achieve universal
connectivity will likely prove to be a significant contribution to the development of African
nations.

Without significant coordination efforts between nations and regional organisations
such as AUC, ATU and UNECA, it may be very difficult to achieve the digital agenda.
Although this threat does not directly relate to the investments in national and regional
adoption of the ICT-enabled infrastructure, it does relate to the adoption of Information
Systems as a whole. As previously discussed, the human and organisational features of the
Information System are key enablers in exploiting the infrastructures in place. However, it
is likely that most interested parties recognise the importance of collaboration which will
assist in alleviating this risk.

The improved access to digital technologies will almost certainly lead to an increase in
cyber-crimes that many African nations may not be equipped to deal with. Therefore, there
is a demand for increased international and regional support to ensure that cyber-crime is
addressed in the most effective and reasonable manner. As many of the poorest across
Africa have had limited access to ICT, once they do gain access there is a high risk that
many will not be aware of the new risks to their personal data and capital. The most
efficient approach to addressing this risk would be to ensure that people are educated about
the risks as well as ensuring that anti-cyber-crime units are adopted by governments who
would have previously not needed them. Both of these mitigatory actions will require
significant investments to ensure they are achieved effectively.

Perhaps a relatively overlooked risk to increased accessibility to the ICT-enabled
infrastructure relates to gender inequality. It has been found that there is a significant
difference between women and men’s access to mobile and internet devices across Africa.
Failure to address this gender gap may result in further gender inequality as more men will
have access to the increased opportunities offered by ICT. The most effective approach to
mitigate this risk to gender equality may yet to be determined. However, there may be a
requirement for government initiatives that offer free or heavily subsidised access to ICT-
enabled devices for women. This would also require significant investments but would
almost certainly alleviate the risks whilst also proving to facilitate a higher percentage of
women able to access the benefits available to them.
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Furthermore, there is a risk that if access to ICT-enabled infrastructures is unaffordable
for the poorest citizens, then they will be unable to benefit from its widespread adoption.
Arguably, the very poorest are likely to benefit the most from newly available resources
such as e-Government services as it is these populations that are in most need of improved
socio-economic opportunities. If African nations fail to provide access to ICT at an
affordable rate, then the rich-poor divide may be exacerbated even further, which may be
even more difficult to address at a later stage. The most effective approach to this risk
would likely be similar to the approach suggested for the gender inequality risk which
would also prove to be costly yet impactful for the regions economic development.

4 Conclusion

Although there will be many threats to overcome for African nations attempting to
implement efficient ICT-enabled infrastructure, it is highly likely that the long-term
impacts for the region’s economic development will be invaluable. Economic development
must not only be related to domestic GDP growth as it is important that people’s quality of
lives also improve concurrently. Significant investments in African Information Systems,
such as those from the World Bank and African Union, are absolutely essential in ensuring
that the future progress of the African economy is secured. As more people are awarded
more access to the Internet, there will be an exponential growth is improvements to
education, health and business opportunities that will all contribute towards regional
development. It can be reasonably concluded that government and international investments
in Information Systems are pivotal in bolstering the developing world’s economic growth.
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Abstract

Research background: Climate change is undeniable. Strategic
management plays a key role in assessing the right agricultural solutions to
climate change problematic. While agriculture is one of the main
contributors to climate change, it is also a sector that is highly sensitive to
extreme weather events resulting from climate change.

Purpose of the article: This work focuses on studying the impact of
climate change on agriculture and evaluating strategic adaptation measures.
Methods: We performed statistical analysis to confirm positive or negative
effects of climate change on agricultural wheat yields in Slovakia. Through
a provided data from local farmers, we examined the farmer's attitude to
climate change, its impacts and clarified his climate change adaptation
choices, and finally, through a cost-benefit analysis, we estimated the cost-
effectiveness of climate change adaptation measures.

Findings & Value added: The results showed that farmers in Slovakia are
currently feeling a positive effect of increased temperatures on their wheat
crops but are negatively impacted by the lack of rainfall. We can assume
that the need for strategic management, implementation of strategies and
their subsequent control are not only an important element of farm
management but also long-term prosperity. The cost-benefit analysis
showed that three measures in particular, crop rotation, fertilization, and
minimal tillage, would have the greatest impact on the cost analysis and
overall strategies.

Keywords: climate change; impact; agriculture; adaptation measures;
strategic management

JEL Classification: 013; M11; Q54

1 Introduction

Agriculture is undoubtedly one of the sectors most affected by climate change, but it is also
one of the largest sources of greenhouse gas emissions. The main manifestations of climate
change include rising temperatures, changes in the intensity and frequency of precipitation,
and an increase in the occurrence of extreme weather events. The objective of this thesis is
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to provide an analysis of the impacts of climate change on agriculture, confirming the
positive or negative impacts, finding a farmer's perspective, and evaluating the measures as
a strategic management approach, especially adaptation measures, necessary to mitigate or
adapt to the climate change.

2 Current state of solution of the evaluated issue in the theory

According to the Singh (2021), the factors effecting climate system include natural
processes and in the last three centuries were extended by the human activities. As it is
mentioned by the US Global Change Research Program (2018), it is important to make a
distinction between the terms, climate changes that have a natural origin and climate
change, which origin is purely anthropogenic. Zupani¢ et al. (2021) stated that the Central
European region shows general features of climate change and warming occurs in all areas.
According to Slovak hydrometeorological institute (a) over the last 100 years, we have seen
a trend of increasing the average annual air temperature by 1,1 degrees Celsius and a
decrease in annual total atmospheric precipitation by 5,6% on average. With the upcoming
climate changes, the need for strategic measures is high. The Strategic management is the
integration of all functions so as to pro-actively manage the total farming system in
harmony with the internal and external environment towards achieving the long term goals
of the farming business.

2.1 Agriculture in Slovakia

Slovakia is a mountainous country, only 40% of its area is less than 300 m.a.s.l.
(Ministry of Agriculture and rural development of Slovak Republic, 2020). According to
data from Enviroportal (2021b), the total agricultural land in 2020 was 2 375 025 ha, out of
which the largest part was arable land 59,17% and permanent grassland 35,79%. On the
other hand, hop gardens had the smallest share of 0,02%, orchards 0,73%, vineyards 1,1%
and gardens 3,19%. The key question that economic analysts should answer for decision-
makers and investors is whether, when, and how to adapt to the adverse effects of climate
change. Han (2017) and Buranatrakul et al. (2018) emphasise that while on the one hand,
there are several scientific studies on the physical consequences of climate change, on the
other hand, there are still no standardized procedures in which the costs and benefits of
adaptation measures (“cost benefit analysis”) are assessed against other solutions or
maintenance costs of current situation.

2.2 Empirical evidence from current literature

For example, Dunsenge et al. (2018) used an ARDL-linked testing approach, and the results
of their study showed a Plant carbon metabolism is impacted by rising CO2 concentrations
and temperatures, but also feeds back onto the climate system to help determine the
trajectory of future climate change. The link between climate change and economic growth
was examined by Malhi et al. (2020) and the study analysed gross domestic product (GDP),
precipitation, temperature and arable land as well as impacts on ecosystems. The results
showed that there is a unidirectional causal relationship of temperature and arable land to
GDP. The strategic management of systems approach was used in a study by Banson et al.
(2018) examining the impact of new systems on pork production in Ghana. The results of
this study showed a significant positive relationship between new technologies and pork
production, with positive and significant short- and long-term relationships between pork
production and income. A study by Rehman, Ozturk, and Zhang (2019) examined CO2
emissions and agricultural productivity in Pakistan using an ARDL limit test approach. The
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results showed that acreage, energy use, fertilizer use, GDP per capita and water
availability were significantly related to CO2 emissions, while improved seed distribution
and total grain quantity were negatively related to CO2 emissions in Pakistan. A study by
Chandio et al. (2020) examined the impact of global climate change on agricultural
production in China. The results show that agricultural production is significantly affected
by CO2 emissions in the long-term and short-term analysis, while temperature and
precipitation have a negative impact on agricultural production in the long-term.

3 Methods

Our work is focused on assessing the impact of climate change on agriculture, primarily by
confirming the relationship between climate change and agricultural vyields, by
understanding the farmer's view of the impact of climate change on his business, his role,
responsibilities, and adaptability, and by the economic evaluation of adaptation changes.
The data used in the calculations in the first part of the practical part were obtained from the
Slovak hydrogeological institute, focusing on the period from March to September from
1997 to 2019. In the second and third part, we obtained data from 5 local farms situated in
East and Centre Slovakia regions. To achieve the goals of our work, we used the following
methodology - Descriptive statistics, Unit root test, Correlation analysis, Regression
analysis, Guided interview, Net present value and Internal rate of return.

Descriptive statistics- Measures of location (central tendency) - arithmetic mean,
median, mode, geometric mean, and quartiles. Measures of variation (dispersion) - range,
interquartile range, variance, standard deviation, and coefficient of variation. Measures of
shape — skewness and kurtosis used for the test of normality.

Unit root test - One of the tests used for the verification of non-stationarity or
stationarity of time series data is the Augmented Dickey-Fuller test (ADF). The decision
rule in this testing is following: If the p-value is > 0,05, then we accept the HO hypothesis,
but if p-value is < 0,05, then we reject the HO and accept H1. The hypothesis set for the
ADF test is following:

e HO: There is a unit root in the time-series sample, the data series is non-stationary.
e HI: There isn’t a unit root in the time-series sample, the data series is stationary.

Correlation analysis - Correlation analysis provides the information about the
relationship between quantitative variables.

Regression analysis - The hypotheses for the multilinear regression are following:

Hypothesis for the model:

e HO: The model is statistically insignificant.
e H1: The model is not statistically insignificant.

The decision rule in this testing is following: If the p-value is > 0,05, then we accept the
HO hypothesis, but if p-value is < 0,05, then we reject the HO and accept H1.

Hypothesis for the coefficients:

e HO: The coefficients are statistically insignificant.
e H1: The coefficients are not statistically insignificant.

The decision rule in this testing is following: If the p-value is > 0,05, then we accept the
HO hypothesis, but if p-value is < 0,05, then we reject the HO and accept H1.

Net present value and internal rate of return - Net present value (NPV) is used in the
investment planning for the analyzation of the profitability of a projected investment or
project.
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4 Results

4.1 Data specification

Regarding the data specification, for the analysis of the impact of climate change on yield
we used the data from 1997 until 2019 with focus on the period from March to September.
In the case of yields, we focused on data on reflecting the hectares yield of wheat in tons.
Data of the remaining six variables monitored the climatic condition of the area of East
Slovakia during the same period. Specific variables are Yield, Area Temperature, Rain,
Wind, Humidity.

4.2 Descriptive statistics

In the first part of our analysis, we focused on the basic data analysis using descriptive
statistics for the summarization and description of the characteristics of our data set. The
mean value of yields of wheat was 4,664 tons per hectare, and the maximum average
temperature was at 21,473 degrees Celsius. According to skewness, that measures the
degree of asymmetry, we can conclude that yield, and average rain are positively skewed,
while the area, average minimal temperature, average maximum temperature, wind, and
humidity are negatively skewed. For the kurtosis, referring to the shape of the distribution,
the analysis showed that yield, average maximum temperature, average rain and wind have
negative (flat distribution) kurtosis and the area, average minimum temperature and
humidity have positive (peaked distribution) kurtosis. Maximum yield of wheat was
recorded in 2019 and achieved 6,37 tons per hectare while the minimum 3,03 tons per
hectare were recorded in 2003.

The second part of the results considerates the analysis of our data transformed using
the natural logarithm. Almost all variables, InYield, InArea, InAverage minimum
temperature, InAverage maximum temperature, InWind and InHuminidity are negatively
skewed, and only the InAverage rain is positively skewed. LnYield, InAverage maximum
temperature, InAverage rain, and InWind have negative kurtosis, meaning their distribution
is flat, while the distribution of InArea, InAverage minimum temperature, and InHuminidity
is peaked, having positive kurtosis.

In order to be able to conduct time series analysis, it is firstly necessary to test the
stationarity, as non-stationary variable could cause several model-misfunctions. Therefore,
we decided to test the data using Augmented Dickey-Fuller test.

4.3 Augmented Dickey-Fuller test

Results of this test show, that almost half of our variables are non-stationary, (yield,
area, and average rain) as the value of the test statistics was higher than the critical value at
5% significance level, confirmed by p value that was higher than 0,5. Rest of the variables
(average minimum temperature, average maximum temperature, wind, and humidity) are
stationary. Due to the fact that not all variables were stationary it was inevitable to use the
first difference. Results of variables unit root test at first difference show that all variables
are stationary at the level of significance 10%, however, with the critical value at 5%
significance level, the variable area was still non-stationary. For that reason, that our data
are not stationary and thus we cannot conduct regression analysis, we decided to transform
our data using natural logarithm that should ensure that our data will be stationary.
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Table 1. Augmented Dickey-Fuller test (In)

Test 5% Crit. 10%

Variables statistics  v. P-value Interpretation Crit. V. Interpretation
InYield -4,520 -3,600 0,0014 Stationary  -3,240 Stationary
InArea -5,217 -3,600 0,0001 Stationary ~ -3,240 Stationary
InAv.  min.

temp -4,617 -3,600 0,001 Stationary ~ -3,240 Stationary
InAv.  max.

temp -5,517 -3,600 0,000 Stationary ~ -3,240 Stationary
InAv. rain -4,144 -3,600 0,0054 Stationary ~ -3,240 Stationary
InWind -3,975 -3,600 0,0095 Stationary ~ -3,240 Stationary
InHumidity -5,360 -3,600 0,000 Stationary ~ -3,240 Stationary

Source: own processing (2022)

4.4 Correlation

The next step in the analysis of the impact of climate change on yield was calculation of
correlation matrix that describes the relationship between two variables, either positive or
negative.

The correlation between the InYield and all other variables is positive, meaning that the
variables will always move in the same direction. For instance, when the area of wheat
production increases by one hectare, then the hectare yields of wheat will increase by 0,385
tons. However, the correlation between the InYield and InAverage minimum temperature,
the InYield and InAverage maximum temperature, and InYield and InWind is very weak.
The correlation between the InYield and all other variables is positive, meaning that the
variables will always move in the same direction. For instance, when the area of wheat
production increases by one hectare, then the hectare yields of wheat will increase by 0,385
tons. However, the correlation between the InYield and InAverage minimum temperature,
the InYield and InAverage maximum temperature, and InYield and InWind is very weak.

Table 2. Correlation

InAv. InAv.
min. max.
InYield InArea temp temp InAv.rain  InWind  InHumidity

InYield 1,000 0,385 0,025 0,013 0,188 0,013 0,285
InArea 0,385 1,000 -0,024 0,040 -0,412 0,380 -0,079
InAv. min.
temp 0,025 -0,024 1,000 0,838 0,269 0,234 -0,374
InAv. max.
temp 0,013 0,040 0,838 1,000 -0,078 0,081 -0,728
InAv. rain 0,188 -0,412 0,269 -0,078 1,000 0,177 0,363
InWind 0,013 0,380 0,234 0,081 0,177 1,000 -0,140
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InHumidity 0,285 -0,079 -0,374 -0,728 0,363 -0,140 1,000

Source: own processing (2022)

4.5 Regression analysis’s

For the final part of the analysis of the impact of climate change on yield of wheat we
conducted the regression analysis for the estimation of the relationship between a
dependent variable, in our case InYields of wheat, and independent variables. We decided
to conduct regression analysis with variables transformed by using natural logarithm, due to
the reason that only log transformed variables were stationary. The regression equation that
is a result of the regression analysis shows the relationship between each independent
variable and the dependant variable. The regression formula with our data is following:

InYield = 80 + BlInArea + S2InAv.min.temp+ S3nAv.max.temp + S4InAv.rain+
B5InWind + g6InHumidity + ¢

The results of the regression analysis show that 58,9% of the variation of the hectare
yield of wheat is explained by the independent variables. Significance F at 0,015 indicates
that the model is not statistically insignificant, as we reject the HO hypothesis and accept
H1 hypothesis. Regarding the coefficients, the InArea, InAverage minimum temperature,
InAverage maximum temperature, InAverage rain and InAverage humidity are all
statistically significant. We also rejected the HO hypothesis and accept H1 hypothesis. Only
the coefficient InWind is statistically insignificant as its p-value 0,758 is higher than 0,05,
therefore we do not reject the HO hypothesis.

4.6 Strategic cost-benefit analysis

Following are the information about the adaptation measures that we decided to evaluate.
Regarding the cost, we are mainly focused on implementation cost, of our selected
company that would have to incur to implement these practices, and on maintenance costs
but we also mention some operational cost that would be related to these changes.

Except the irrigation, that would require an investment equal to 1600 € per hectare, all
adaptation practices have relatively low implementation costs, below the 400 € per hectare.
For the implementation of mixed cropping the farm would not have to incur any
implementation costs.

Regarding the maintenance costs, again the highest costs would be for the maintenance
of irrigation system around 550 € per hectare. Medium amount of money would have to be
spend on the maintenance of fertilization practises (260 € per hectare). On the other hand,
the lowest maintenance cost would be for the crop rotation (25 € per hectare) and mixed
cropping (20 € per hectare).

Concerning the operational costs, the cost of application of the fertilizer is
approximately 6 € per hectare and the same amount of costs must be spent on spraying. In
the case of tillage and the use of deep drilling, the cost per hectare is around 40 € and, last
but not least, the mowing cost is around 35 € per hectare. When deciding which adaptation
measures to apply while considering the costs, the most beneficial would be the crop
rotation, fertilization, and tillage. Crop rotation requires only minimum costs for the
implementation and maintenance and results into improved soil quality and decreased
incidence of pests and diseases. Fertilization, mainly the use of the fertilization applied
specifically on the leaf, can improve the absorbance of nutrients and it also reduces the
amount of fertilizer required by half. we present the expected increase in the yield of wheat
after adoption of each of the adaptation measures. Except mixed cropping, all adaptation
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measures would result in the increase of yields. The most notable increases of 5 and 4 tons
per hectare relates to fertilization and tillage, respectively. These two measures were also
mentioned in the assessment of costs, as being the most effective.

5 Discussion

The agricultural sector is a large contributor of CO2 emissions. On the other hand,
agriculture is severely affected by the changes in temperature, precipitation, soil, and water
availability that are a result of changing climate. As it was proved by the results of our
practical part, climate change is already influencing the agricultural conditions in Slovakia
and is influencing the behaviour of the agricultural business.

Our findings of the impact of climate change on the yields of wheat however do not
correspond with the studies carried out by other researchers (Zaied and Zouabi, 2016;
Dumrul and Kilicarslan, 2017; Raihan et al., 2021; Chandio et al. 2020). In all the
mentioned studies, the researchers confirmed negative impact of increased temperature on
various crops or the overall agricultural output. Our finding suggested that if the average
maximum temperature increased by one percent, the hectare yield of wheat would increase
by 5,884%. On the other hand, Zaied and Zouabi (2016), Dumrul and Kilicaslan (2017),
and Raihan et al. (2021), concluded that increase in the precipitation would have positive
impact on the agriculture. That was also confirmed by our result, as the regression analysis
suggested that a 1% increase of rainfall would lead to increase in yields of wheat by
0,457%. Different conclusions were presented in the study of Chandio et al. (2020).
According to their estimations negative impact on agricultural output has not only the
increase in temperature, but also increase in precipitation. The study calculated the impact
of land area under cereal crops to agricultural output and concluded that a 1% increase in
the land area will lead to increase of agricultural output by 1,2774%. Our findings were
similar as a 1% increase in the land area will lead to increase of yield of wheat by 0,942%.
Ali et al. (2017) in their study focused specifically on the effects of climate change on the
major crops including the wheat. Their findings revealed that maximum temperatures have
an adverse effect on the wheat production, while the effect of minimum temperatures is
positive. Their results also shown that rainfall and relative humidity negatively influence
wheat crop yield. All of their conclusions are therefore in direct contradiction to our
findings as for instance, increase in precipitation, and increase in humidity would have in
our case positive impact on wheat yield. Soryali et al. (2021) confirmed that farmers have
very differing beliefs regarding the climate change and the views on their responsibilities
towards mitigating and adapting to climate change differ. However, generally, finish
farmers seem to have high awareness of climate change and are keen to take necessary
actions.

Third part was oriented on the evaluation of costs and benefits of adaptation measures.
The findings of Williams et al. (2020) indicated that application of strategic adaptation
practices (intercropping, mixed cropping, crop rotation, irrigation, and fertilization) would
yield positive results and would be economically profitable, therefore using strategic
management approach was needed. According to their evaluation, implementation of
irrigation measure would be the most expensive. Overall, only crop rotation and mixed
cropping were recommended as the other three practises presented higher risk of failure if
adopted due to their longer return. Our results indicated that most beneficial, regarding the
costs, would be the application of three practices, crop rotation, fertilization, and tillage.
Therefore, we came to the same conclusion with the study of Williams et al. (2020) only in
the application of crop rotation. Similarly, in their study was also confirmed the high
financial burden connected with construction and maintenance of irrigation system.
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Due to the fact, that not all of our conclusions were confirmed by the other studies, we
suggest that this thesis might be an inspiration for a much more robust and in-depth
research that can be carried out on the larger area in case of evaluation of impact of climate
change and on larger sample in case of evaluation of perception of farmers on climate
change.

6 Conclusion

To conclude, we were able to achieve our aim. We assessed the overall perception of the

agricultural business on the climate change, and more specifically, its point of view

regarding the measures that could be applied to mitigate or to adapt to changing climate.

And, in the last section, we evaluated costs and benefits resulting from the implementation

of each adaptation strategic measure. Our recommendations would be following:

e To create a database that would be centre point for all data related to the climate change
and its impact. Regarding the agriculture for instance to have the possibility to find
information about the CO2 from agricultural activities.

e To conduct more comprehensive study, including larger area, that would focus on
studying the impact of climate change not only on the yields of wheat but also on the
other crops.

There are many studies that examine the impact of climate change on agriculture and
while the current effects are not the same for the agriculture around the whole world, it is
expected that in the future climate change will lead to the food insecurity. Our work has its
limitations, but we believe a that with this part of work we were able to practically and
theoretically contribute to positively impact this problematic.
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Abstract

Research background: “Think globally, compare locally” is a key to
success when defining the composition of a car fleet. Fuel consumption
(and related emissions) is second most important parameter (after purchase
price) when fleet cars are compared, but source data are calculated based
on New European Driving Cycle (NEDC) or newer Worldwide
harmonized Light Vehicle Test Procedure (WLTP). The difference
between the results of NEDC, WLTP and Real Driving Emissions (RDE)
is 20 — 40%. With the arrival of plug-in hybrid electric vehicles and the
increase of their global market share, the consumption gap even grew.
Purpose of the article: RDE is the right way to minimize the consumption
gap and offers better results, but cannot provide custom data for the choice
of the objective fleet. None of these models can consider driving
behaviour, weather conditions, road gradient, vehicle load, other car driver
and local specifics, so such a model needs to be developed.

Methods: For such an objective model, driver habits and local conditions
need to be collected based on his standard fleet operation and applied
through the evaluative model to new vehicle selection, where these
vehicles are rated upon same conditions in real traffic. Data for the
valuation model can be collected from telematics black boxes in older
fleets and connected cars by new cars.

Findings & Value added: This is an area where data modelling should
take place, as it can bring near-realistic results and bring the utilization of
fleet operation to the next level.

Keywords: telematics; transport, bigdata; road transport

JEL Classification: L86; L92; L96

1 Introduction

Part of decision-making process is evaluation of risks and costs. Globalized world leads us
to act based on “best practices” previous decisions made anywhere in the world. These
decisions were sometimes made according to global conditions not respecting local
influences. “Think globally, act locally” is an indispensable approach in decision making
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process as local conditions may vary compared to global conditions despite default inputs
are identical. Even small local influence may significantly change the results and radically
change the final decision. A hidden area where are these principles overlooked is Fleet
management (Akkartal and Aras, 2021). Fleet management is an administrative approach
that allows companies to organize and coordinate work vehicles with the aim to improve
efficiency, reduce costs, and provide compliance with government regulations (Bielli et al.,
2011). Costs can be divided info fix and variable.

Fix costs are mainly managed locally as it’s taken from local market, respectively from
local offers. Vehicles lease or purchase payments, insurance etc. are demanded locally due
to local requirements (e.g. vehicle homologation EU/US). Exceptionally are accepted offers
from other markets, if global company is able to give an offer. Depreciation, licenses and
permits are given by local legislative. Fixed costs are easy to determinate before acquiring
the fleet on any time during operation, renewal process.

Variable costs include costs needed to operate the fleet. These costs are less predictable
than fixed costs and are dependent on work volume. Main variable costs that should be
included are fuel, tolls, accidents, maintenance and repair. All of this category can be
affected by route planning, driving behaviour and maintenance planning. Maintenance plan
is given globally by the vehicle producer for each model. It is based on mileage, time
(eventually engine hours or fuel used) and it’s obligatory for vehicles warranty. There isn’t
much space for optimization as it is given globally and mandatory, just precise planning can
lead to better utilization and limited downtime. Tolls are given by local conditions,
regardless of operator, state or private, fees are defined for vehicle category and roads and
cannot be influenced without changing vehicle type. Only option is to optimize route to
ideal ratio toll fee vs. lost time caused by using road without fees. This option is available
in most of online navigation application and except trucks does not offer much space for
optimization. Repairs costs can be divided into two sections, by the driver at fault and
through no fault by the driver. Second option repair are caused by external influences like
damages caused by other vehicles or by road traffic, weather, vandalism and other
unpredictable causes. Some like damages caused on parked vehicle can be limited by save
parking spot, but that is not available anywhere and increase operation costs of vehicle.
Accidents and Repairs where the driver is at fault are connected with driving behaviour or
generally with carelessness. As mentioned in a study conducted by (Ando et al., 2010)
driving behaviour where absolute value of acceleration, deceleration or handling exceed
0.2G (G=0.98m/s2) is evaluated as potentially risky. With higher speeds and increasing
absolute value of acceleration repair costs caused by accidents grows. Whatever aggressive
driving behaviour causes higher repair costs exact statistics how much the driving
behaviour correlates with damage costs in local conditions are not available. Due to this
fact only general data enters the decision making process or such costs are ignored. Last but
not least in operation costs is fuel. Fuel is the biggest cost in operation. In decision making
process fuel costs are derived from official fuel consumption of the vehicle delivered by car
producers. These values are set according to global standards, New European Driving
Cycle (NEDC) (Dong et al., 2020) or newer Worldwide harmonized Light Vehicle Test
Procedure (WLTP) (Park et al., 2021). NEDC and WLTP were created to set up standards
to unify driving cycle in which the CO2 emissions are measured. Same driving cycles are
used to set up official fuel consumption by each vehicle. (Kadijk et al., 2016), (Ramos et
al., 2018)

New European Driving Cycle is an older driving cycle develop in the 1980s and last
updated in 1997 created to estimate the emissions levels and fuel economy. Originally
designed to measure emissions and fuel consumption by petrol vehicles, but also used to
measure diesel engines. As new engine types were delivered NECD is used to measure
hybrid vehicles and battery electric vehicles. NEDC was valid for EU countries 1998-
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08/2017 as homologation lab-bench procedure, even it is not valid anymore, vehicles with
official fuel consumption estimated according to NEDC are still parts of existing fleets and
need to be included in analyses. (Shim et al., 2014)

NEDC test cycle in done on cold vehicle (20-30 °C) and in “laboratory” conditions,
generally performed on a roller test bench. NEDC is composed from two driving cycles,
Urban Driving Cycle ECE-15 (UDC), which simulates typical driving condition in
European cities and Extra-urban driving cycle (EUDC) which simulates more aggressive
driving and higher speeds. Both cycles are precisely defined from time, speed and
acceleration perspective. NEDC is composed from 4 UDC cycles and one EUDC cycle, see
figure 1. Whole cycle last 1180s, where 0-780s is destined for 4 UDC and 780-1180s for
EUDC. (Shim et al., 2014)
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Figure 1. New European Driving Cycle.
Source: (Pavlovic et al., 2018)

Despite long driving cycle development and updates of NEDC the consumption gap
(difference between official fuel consumption and real consumption) increases rapidly
(Degraeuwe and Weiss, 2017). According to data collected from self-reporting consumers
and fleet operator fuel consumption data increased the consumption gap substantially in the
EU, from about 6% in 2001 to almost 40% in 2017. NEDC was not able to reflect the
progress in 21st century technology, which was the main reason for such consumption gap
increase (Ktistakis et al., 2022) . Therefore in 2017 European Commission introduced
Worldwide harmonized Light Vehicle Test Procedure.

2 Methods

WLTP is a global standard for estimating the levels of pollutants, CO2 emissions and fuel
consumption. It is designed to test traditional petrol and diesel cars, any kind of hybrids and
electric vehicles also. WLTP as hint it is not just an EU standard, but it is accepted by
China, Japan, the United States, India, Canada, New Zealand, Australia and many more.
(Klosterman, 2020)

WLTC are not a laboratory tests, for better results is WLTP divided to three categories
according to vehicles performance. Each category has different test cycle and vehicles are
sort out depending on vehicle power-to-mass ratio (W/kg) (Bouter et al., 2020):

e Class 1 — lower power vehicles with power <= 22 W/kg

e Class 2 — medium power vehicles between 22W/kg and 34W/kg

e Class 3 — high power vehicles with power > 34 W/kg and all OVC-HEVs,
NOVC-HEVs and PEVs
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2.1 WLTC CClass 1

WLTC Class 1 is intended for power vehicles not able to achieve speeds needed for more
powered vehicles. Class 1 cycle is composed from low and medium test cycles specific for
Class 1, where low least 589s and medium 433s from total 1022s. Compared with NEDC is
distance 2875m shorter.
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Figure 2. WLTC Class 1 v3.2 Speed and acceleration profiles.
Source: (Tutuianu et al., 2015)

2.2 WLTC Class 2

WLTC Class 2 is intended for medium powered vehicles with power between 22W/kg and
34W/kg. Class 2 test cycle is composed from four cycles, low, medium, high and extra-high
with duration 589 s, 433 s, 455 s, 323 s, total 1800 s. Total distance is 22.64 km.

WLTCclass 2 —‘§geed ~— Acceleration
wer ] | [oema] >

120

100

Speed [km/h]

Acceleration [m/s?]

40

20

N

2.
0 200 400 600 800 1000 1200 1400 1600 1800
Time [s]

00

Figure 3. WLTC Class 2 v3.2 Speed and acceleration profiles.
Source: (Tutuianu et al., 2015)

2.3WLTC Class 3

WLTC Class 3 was proposed for vehicles with power-to- mass over 34 W/kg and for all
OVC-HEVs, NOVC-HEVs and PEVs. Test cycle is divided into 4 sub-parts as by Class 2,
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low, medium, high and extra-high, but with different course than by Class 2. Total duration
is 1800s, distance is 23.27 and high speed is 131.2km/h compared to 123.1km/h by Class 2.
(Tutuianu et al., 2015)
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Figure 4. WLTC Class 3 v3.2 Speed and acceleration profiles.
Source: (Tutuianu et al., 2015)

WLTC is definitely step forward from global perspective, test cycles are more complex,
additional equipment is included and many other. Next to it, it is no more a test in
laboratory conditions and with real driving (RDE) part and measurement with portable
emission measure system seems that problem with consumption gap, resp. emission gap
solved.

3 Results

A Dutch study from 2020 based on data from Travelcard Netherland BV analysing 259,000
petrol passenger cars, of which 33,000 (plug-in) hybrids, 277,000 diesel passenger cars, of
which 4,000 (plug-in) hybrids, and 54,000 vans (Merkisz et al., 2020) was found that the
introduction of the Worldwide Harmonized Light vehicles Test Procedure (WLTP) reduced
the average consumption fuel gap by 20-24% by petrol cars. Converse results were by
plug-in hybrids where consumption gap increased to large consumption gap (150-300%),
especially by petrol. (Merkisz et al., 2020) These values are valid for Netherlands
conditions, where plugin-in hybrids and full electric vehicles are very widespread and
completely used. In Czech conditions are results much worse as charging infrastructure is
very limited and charging outside home/work needs be more planned. Due to this fact plug-
in hybrids are in standard operation used more as petrol vehicles and electric saving
estimated in WLTC consumption is not used. That is the main reason for larger
consumption gap by PHEV in Czech Republic, see Table 1 PHEV results from 1-8 2022.
Source: own study. Even with excellent driving style, which by petrol cars would mean
lower fuel consumption values than official fuel consumption, is consumption gap more
than 200%.
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Table 1. PHEV results from 1-8 2022.

Mileage | Official fuel Average of Consumption D”V'r!g Driving

Labels - real style with

(km) consumption - GAP - style

consumption traffic

PHEV 1 | 17436 1.7 4.66 274% 1.35 1.30
PHEV 2 | 15731 1.3 5.21 401% 2.07 1.55
PHEV 3 | 10164 1.6 3.68 230% 1.80 1.49
PHEV 4 | 22168 1.6 9.36 585% 2.23 1.98
PHEV 5 9755 1.2 4.36 363% 2.39 2.35
PHEV 6 | 13710 1.4 6.85 489% 1.89 1.76

Source: Own research

5 Discussion

Petrol and diesel vehicles with official fuel consumption according to WLTC is lower, as
mentioned approx. 20-25% by vehicles without focus on driving behaviour and traffic
fluency. Driver, resp. driving behaviour, and selecting route, reps. Traffic, affects the
consumption gap the most compared to other influences like vehicle factors (vehicle
maintenance and aging, rolling and aerodynamics resistance, tires, etc.) or environmental
factors (weather conditions, ambient temperature, cold start, road grade, etc.). At Picture 5
Relation between driving behaviour w/o traffic and consumption gap, analysing 25 vehicles
Skoda Octavia 1.6TDI in 8-month time period with average mileage per month above 2
500km, you can see the relation between diving style w/o traffic and consumption gap.

If driving behaviour is worse by approx. 1 point the consumption gap increases by
approx. 30%. There is also visible that driving style affects consumption more than traffic
situation. Unfortunately, there aren’t enough data for full evaluation of the result. The
driving style uses 1st version where are only fluency, moderate/aggressive acceleration and
deceleration enter the driving behaviour evaluation.

Consumption gap vs. driving behavior

P
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Driving style / Consumptoin (I/100km)

e Driving behavior with traffic Driving behavior

Official fuel consumption Fuel consumption [I/100km]

Figure 5. Relation between driving behavior w/o traffic and consumption gap.

Source: Own research

Next version of driving style being developed will include more inputs like road
altitude, local speed limits and more. Using new data modelling methods and big telematics
data collected from black-boxes installed in fleet cars will new model based on data
modelling results bring consistent overview enabling decision based on local conditions and
customized upon drivers behaviour and needs. Such decision will better respond to fleet
needs, increase utilization and limit unexpected excess expenses.
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