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Abstract

The aim of thisarticleis to assess the innovation performance of innovative small, medium
sized, and large enterprises operating in the manufacturing industry in tejgeBn countries

i the Czech Republic (CR) and Finland, and to determine their position within the EU based
on a comparison with average values of created Fictitious EU Country (FEUC). The FEUC
includes the indicators and population of the EU member deantwhose data were
available. The performed analysis is based on the use of selected key performance indicators
(related mainly to inputs that are expected to contribute to innovations) evaluating the
enterprisesE innovati on eachrtfe® tondenify ¢he moBth e ¢ c
significant drivers of innovation performance with regard to the size group of enterprises.
Moreover, the achieved results are further compared within the innovation environment of the
CR and Finland as well as the EU astwle. It is worth highlighting the innovation resources

of Finnish mainly small but partly also meditsized enterprises, which in some monitored
indicators occupy a much more significant share than in the case of the CR. This fact can
indicate a particar signal, which size group of enterprises should become a target group of
public support aiming to boost innovation performance.

Keywords
Innovation;Innovation performancéjanufacturing industry; Czech Republic; Finland;.EU

Introduction

Innovation is @e of the busiest words today. In the macroeconomic climate, e.g., Feldman [1]
considers innovations essenti al for economic
key driver of economic growth has been confirmed by multiple studies following early
seminal works of economists such as Schumpeter [2] and, more recently, Arrow [3] or
Aghion and Howitt [4].

Moreover, at microeconomic level, many enterprises are placing increasing emphasis on their
innovation activities which are then reflected in theiravation performance. That is why the
authors decided to focus on the assessment of the innovation performance. This issue will be
analyed on three size groups of manufacturing enterprises using selected key performance
indicators (KPIs) that will be ftiner compared in an international context.
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Previous research by Blaschke and Demel [5] dealing with the degree of entérprises
involvement in innovation activities within the Liberec Region did not confirm that the
ownership (domestic nor foreign) playscaucial role in terms of innovation performance.
Also, it cannot be clearly stated that important innovation impulses and movements occur
mainly in large foreigrowned enterprises that are presented in the region. This ambiguous
result initiated new resedr dealing with innovation performance in enterprises of various
sizes (small, mediursized, and large). The key concepts in this research will be the
innovative activity of the enterprise, innovation performance, and the size of the enterprise
(with respet to the number of employees). The comparison will be made between the CR,
Finland, and the EU benchmark. This article is based on and further develops a conference
paper of the authors [6].

According to Guan and Zuo [7] a large amount of literature, tabretical and empirical,
confirms the important role that technological change plays in achieving sustainable economic
growth. In recent years, the world, especially Western authors, have argued that the real
drivers of major innovation movements aret narge but mediursized or even small
enterprises, even though they have more limited (not only) financial resources. Klewitz and
Hansen [8] summarize the research of others into the assertion that innovative outputs can be
identified in small and mediwsized enterprises (SMESs), especially at the level of product,
process, and organizational innovations, and that these enterprises are the main contributors to
sustainable development of national economies. In smaller countries, they have even become
the eonomic backbone, as exemplified by the innovation results of SMEs in Finland [9].

According to Monhen et al. [10] industrial countries have reached a stage of economic
devel opment that many-bdesedr ieconasny 6t hAl oo w
Kaufmann [11] noted more than twenty years ago, innovation is taking place interactively
between firms and knowledge providers and is increasingly supported by policy institutions,
technology transfer agencies, and education. It is apparent that the itiesvefsthe twenty

first century, which are the engines of the knowledgeed economy, have a unique
opportunity to gain substantial funding from the industry that is suffering from the insufficient
number of experts and research in the industry to suppwvation performance [12].

The OECD [13] considers as innovation activities all development, financial, and business
activities carried out by an enterprise that @ito lead to the creation of innovations.
According to Wal cheraldaaldl5)Wenbvatibn ig ohedof theontost Bi r ¢
important strategic tools to help an enterprise gain a significant competitive advantage in a
volatile and competitive economic environment.

Sawang [16] points out enterprises often assume that investing novaition will
automatically lead to increased productivity, but investment alone does not guarantee its
successful implementation. However, the successful implementation of innovations is
associated with realistic goal setting, proper planning of indiVidwdivities, constant
monitoring, and measurement of results [17]. The sum of these enterprise activities enables
timely response to problems and corrective measures [18]

In order to correctly manage innovations, it is essential to monitor innovati@rrpance
adequately. Birchall et al. [15] define innovation performance as the development of the
overall innovative capabilities of the enterprise. According to Ahmad et al. [19], innovation
performance includes using new ideas or creativity to leadhtwvative performance, which
leads to the improvement of existing products (services) or to increased efficiency of current
procedures and processes.

Almeida and Sequeira [20] view innovation performance as the successes and results of
established innovatiss. In the same spirit, Dima [21] also perceives innovation performance



as outputsi i.e., outcomes and benefits that the enterprise derives from a successful
innovation process. A more comprehensive view of innovation performance is offered, for
examplepy Thomas and Murphy [22], who describais t h e ®abilityeto tamsforsme 0
innovative inputs into marketable and successful outputs.

Bloch [23] considers the share of innovative enterprises, i.e., enterprises that have introduced
product or procesinnovations, on the total number of enterprises in a given economy to be a
very widely used simple KPI related to monitoring or measuring innovation performance.
However, according to Arundel [24], this KPI provides an incomplete picture of the
innovative performance of an enterprise, a specific sector or the country as a whole, and can
be misleading in international comparisons. That is why more detailed indicators need to be
examined at the microeconomic level in terms of the research goal. Howevegtémnga et

al. [25] argues that there is no such indicator that would be able to capture innovation
performance comprehensively. Therefore, it is necessary to use more indicators (relevant
inputs and outputs). A welrranged overview of 82 indicators ariactors evaluating
innovations can be found, e.g., in Dziallas and Blind [26].

1 Methodology

Within this research, the innovation performance of enterprises operating in the
manufacturing industry was assessed and compared not only among individual giseofirou
the enterprises (small, meditsized, and large ones) but also within the international
environment between two European countfiegge CR and Finland. Moreover, the values of
the indicators related to the innovation performance of the zethlsourtries were compared

with the average values of EU member countries to determine their position in theffiel
innovations within the EU.

The manufacturing industry covers a wide
European Industrgtandard lkassification system NACE (Nomenclature of Economic
Activities) designed by the EU. It contains the physical or chemical transformation of (raw)
materials (i.e., products of agriculture, forestry, fishing, mining, or quarrying and products of
other manufattiring activities), substances, or components [27].

The authors decided to anzdy and compare the innovation performance of the Czech
enterprises with Finland and the EU because Finland is today ranked among the most
innovative economies in the world aolhims the leadership in creativeness, innovations and
sustainability [28], [29], [30]. On the other hand, the CR is a small open landlocked economy
in the middle of Europe appreciably dependent on the manufacturing industry.

1.1 Set of Enterprises

The entergses of the manufacturing industry in the CR and Finland were divided into three
categories according to the number of employees: smak@)0mediurmsized (50249), and
large (250 and more employees) ones. These categories reflect the definitionlargmal
mediumsized enterprises based on the European Commissian [31]

Internationality was not considered in this research, i.e., each category includes both domestic
and foreigncontrolled enterprises. Based on the presented views, the innovation paderma
was explored from two perspectivesnputs (resources) that are expected to contribute to
innovations and outputs of innovation activities. Therefore, four key performance indicators
(KPIs) related to finance were set. They are listed in Tabthtee of them related to inputs

(KPI 1713) and one representing innovation outputs (KPI 4). Using these indicators, the
innovation performance of enterprises was evaluated.

r
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Tab. 1: Overview of monitored key performance indicators

No. In/Output  Description

KPI 1 Input Expenditure on innovation (including R&D)

KPI 2 Input Expenditure on R&D performed-imouse

KPI 3 Input Expenditure on R&D contracted out

KPI 4 Output Turnover from new or significantly improved producf
Source: Own

The research was focused on innox@tand product innovative enterprises. According to
Eurostat [13], an enterprise with successfully implemented product or process innovation in
the observed period is considered innovative. Product innovative enterprises, then, are only
the ones with prodi innovation (regardless of any other type of innovation).

1.2 Source of Data

The research used publicly available aggregated data from the internal database of Eurostat
[32] that collects the data on science, technology, and innovation within the Community
Innovation Survey. These data are primarily collected by individual national statistical offices
and have also been verified with these sources. The data outputs will be presented in more
detail in the next chapter ofiharticle

1.3 Comparison

The manufactung industry environment and innovations stemming from this sector of
economy as well as values of aforementioned KPIs were firstly compared between the CR
and Finland. Besides the KPIs, also number of innovative enterprises in the rhamgac
industry was compared.

Moreover, the values of the CR and Finland were then further compared with the benchmark
of the EU. When anakyng the number of manufacturing innovative and product innovative
enterprises, the benchmark was set as the average value of theerEher countriessee
formula 1. This EU benchmark was obtained as the sum of values of individual indicators
reported for every single member country of the EU (reported by Eurostat) divided by the
total number of EU countries.

07Y¢ X (1)

Since the KPIs are affected by the number of enterprises which is dependent, among other
factors, onthe size of the economiy it is possible to expect that the bigger the economy
(country) is, the more enterprises can be found there, the authors decided to take into
consideration the population of each country. Therefore, the Finnish values of KPIs were
transformed to eliminate the different population of each cguirirother words, the values

of Finland were recalculated to the population of the §#&formula 2. By performing this
operation, it was found out what values would Finland achieved aditthe same population

as the CR maintaining the same density of the indicator.

VOO 00 0O— (2)

The same approach was applied to the comparison with theyé&dige where the population
of the EU includes population of all member countries for which the data related to the



analyed KPIs were availableseeformula 3. Therefore, a Fictitious European Union Country
(FEUC), which includes the population of most Bimber countries, was set. Countries
whose population was not taken into account aretiored in research limitations.

VOO 00O

3)

14 Research Limitations

Due to the unavailability of data at a lower level, all KPIs were monitored on the set of all
enterprises operating in the manufaetgrindustry (i.e., both innovative and nomovative
enterprises are included). However, the authors believe that innovative enterprises make up
the majority share by the logic of the matter. For-morovative enterprises (i.e., enterprises

that did notimplement any innovation), it can be assumed that they invest in innovations or
R&D only in sporadic cases. The same is true in outputsoninnovative enterprises
logically cannot have revenues from innovated (i.e., new or significantly improved) moduc

Tab. 2 presents countries that were excluded from the research due to the lack afadata

on the analysed KPIs were not available for the mentioned size group of enterprises, so these
countries were left out from constructing the EU benchmark #isawe¢heir population were

not taken into account.

Tab. 2: Countries excluded from constructing the EU benchmark

KPI 1 KPI 2
Small Medium Large Small Medium Large
Luxembourg|LuxembourgNetherlands |Bulgaria Bulgaria Bulgaria
Netherlands |[Netherlands Luxembourg|LuxembourgLuxembourg
Netherlands [Netherlands [Netherlands
Slovenia Slovenia
KPI 3 KPI 4
Small Medium Large Small Medium Large
Bulgaria Bulgaria Bulgaria Luxembourg|Bulgaria Bulgaria
Luxembourg|Luxembourg[Netherlands |Netherlands [Luxembourg Netherlands
Netherlands [Netherlands |Slovenia Netherlands
Romania  |Romania
Slovenia
Source: Own

Although all data used in this research come from 2018 when the United Kingdom (UK) was
a member country of the EU, it was not taken into accounticdlculations as wellthe EU

values were obtained regardless of the UK. If all the data were available, the benchmark
would have included 27 countries.

2 Results of Research

In this part of thearticle the results of the empirical research are presemtddcommented in
more detail. This chapter was divided into two sectiorfisst part includes the comparison
between the CR and Finland, following by the second part in which thpacmon with the
EU was made.



2.1 Czech Republic vs. Finland

In this part, bsic situational overview of the manufacturing industry environment was
analyed i number of enterprises in the Czech Republic (CZE) and Finland (FIN) was
compared. The data in Tab. 3 are presented at three lewetal number of enterprises,
innovative aterprises, and product innovative enterprises.

Tab. 3: Overview of manufacturing industry

Total number Product innovative
Size of enterprises enterprises

CZE | % | FIN | % | CZE | % | FIN [ % | CZE | % | FIN | %

8,252 68| 2,353 70| 3,611 58| 1,399 63| 1,984 53 775| 56

3,054 25 816 24, 1,909 31 657| 29| 1,197 32 454, 33
888| 7 192 6 691 11 179] 8| 536| 14 160| 12

X 12,194 100| 3,361 100| 6,211}100] 2,235 100, 3,717 100{ 1,389 100
Source: Own based on [32]

Innovative enterprises

—l=Z|wn

Looking at the number of innovative enterprises operating iméugufacturing industry, the
data show that compared to Finland, the CR has a certain quantitative advathtegeare
almost three times more innovative enterprisése most striking difference between the two
countries is the representation of largeeeprises’ the CR having almost four times more
than Finland.

Finland (with half the population of the CR) has fewer enterprises in the manufacturing
industry (3.6 times). However, both countries have similar parameters for their division into
large, medim-sized, and small ones. There are 4.6 times more large Czech enterprises, 3.7
times more mediursized enterprises, and 3.3 times more small ones than in the case of
Finland. Therefore, it can be stated that the manufacturing industry is more impaortioe f

CR and its economy than for Finland. If we switch to innovative enterprises, it is 2.7 times
more for all these size groups of enterprises (3.8 times more large enterprises; 2.9 times more
mediumsized enterprises, and only 2.6 more small ones).fiatly, for product innovative
enterprises, there are 2.7 times more (all sized groups), 3.4 times (large), 2.6 times more
(mediumsized and small) in the CR than in Finland. Overall, it can be said that a significant
part of especially large Czech emeses, which are often foreigswned, can be considered
innovative or even product innovative.

Tab. 4 presents the monitored KPIs. Based on the performed literature research, the monitored
KPlIs consist of three indicators related to sources of innovpgdormance (inputs) and one
which includes outputs of innovation activities. KRl &xpenditure on innovationincludes,

in addition to R&D expenditures both performedhiouse and contracted out, also other
spending related to the successful implemeriaof innovationi e.g., acquisition of
buildings, machinery, equipment, software, fees related to intellectual property rights, labour
costs of internal and external employees involved in the innovation process, etc. KPI 2 and
KPI1 3 then focus exclusiie on the area of R&D financing which is monitored internally
within the enterprise (KPI 2), but also externally in cooperation with other partners such as
suppliers, universities, commercial labs, government, public or private research institutes and
othas (KPI 3). KPI 4 deals with sales, either from new or improved products. This indicates
the turnover oproduct innovative enterprises.



Tab. 4: Key performance indicators in mil. EUR (2018)

KPI'1 KPI 2
Input Input
Size Expenditure on innovation Expenditure on R&D
(including R&D) performed in-house
CZE % FIN % CZE % FIN %
S 342.1 8| 3325 9 68.7 8| 183.9 7
M 1,008.4 24| 696.8 191 185.9 21| 398.9 14
L 2,839.1 68| 2,677.0 72| 627.9 71| 2,169.8 79
x 4,189.5 100| 3,706.3 100| 882.4 100| 2,752.6 100
KPI 3 KPI 4
I nput Output
Size Expenditure on R&D Turnover from
contracted out new or improved products
CZE % FIN % CZE % FIN %
S 15.1 3 48.8 141 1,289.1 4] 1,659.6 8
M 76.4 16| 147.4 42| 4,007.6 12| 3,248.5 16
L 391.5 81| 158.1 45| 27,037 84| 15,193 76
x 483.0 100| 354.3 100| 33,333 100/ 20,102 100

Source: Own based on [32]

At the first sight, a significant difference can be seen in the financial resources that enterprises
invest in innovation activities. In absolute terms, the amounts are quite balanced. However,
consideringthe number of enterprises (see Tab. 3), it is clear that Finnish enterprises have
significantly more resources which are invested into R&D. Interestingly, large Finnish
enterprises make extensive use of their own resources.

For KPI 1, the CR reports onlyIltimes higher expenditures of all enterprises on innovation
including R&D. Compared to Finland, large and small Czech enterprises show essentially the
same level of expenditures, medisimed Czech enterprises 1.4 times higher than the Finnish
ones. If ve again consider the different number of enterprises (see Tab. 3), the Finnish
invested resources are up to three times higher.

From their own resources (KPI 2), all Finnish enterprises invest three times more in R&D
than the Czech ones. For large entegsj it is almost 3.5 times; for medisnized
enterprises, it is more than twice; for small enterprises, it is 2.7 times more. The contribution
of large Finnish enterprises to innovation "from their own resources" is very significant here.

From external sarces (KPI 3), all monitored Finnish enterprises invest 1.2 times less than the
Czech ones, 2.5 times less for large enterprises, 1.9 more for msideonenterprises, and
3.2times more for the small ones. It is obvious that in Finland, external suppodinly
targeted at small enterprises.

KPI 4: The CR has 1.6 times higher turnover from innovated products than Finland. For large
enterprises, it is 1.8 times higher; for medisimed enterprises, 1.2 times; for small
enterprises, there is 1.3 times g turnover in favour of Finnish enterprises. It means that
especially small Finnish enterprises can monetize their innovative products significantly
better than the Czech small enterprises.
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2.2 Czech Republic and Finland in the EU

In this part, the resultsfahe Czech and Finnish manufacturing enterprises are further
compared with the EU benchmark. Fig. 1 provides a comparison of the number of individual
size groups of enterprises in the CR and Finland. However, this comparison is complemented
by the EU benemark to demonstrate the position of both countries within the EU.

14 000
12 000
10 000

8 000
6 000
4 000
I
2 000 - I I
0 L m m B
CR FIN EU CR FIN EU

EU CR FIN

Total number of Innovative enterprises  Product innovative
enterprises enterprises

m Small = Medium-sized = Large

Source: Own based on [32]
Fig. 1: Number of enterprises in the manufacturing industry

From Fig. 1, it is possible to conclude that the CR is much closer to the EU average regarding
the absolute imbersi there are much fewer manufacturing enterprises in Finland. The CR is
one of the most industrial countries in Eurdépéis above the EU average in the case of both
large and mediursized enterprises. But the closer it goes to the innovativetaeeamaller

the difference between the CR and Finland is, especially in the groups of nszdadn
enterprises. However, as far as the share of individual size groups is concerned, the situation
is practically identical in all anabged samples. It is nessary to emphasize the share of SMEs

in the total number of manufacturing enterprises, which in the CR, Finland as well as the EU
is around 90%. Carvalho and Yordanova [33] even state that SMEs represent the largest
number of enterprises in the EU (99%atifregistered enterprises) being the major source of
economic growth [34], [35].

In Tab. 5 to Tab. 8 the Czech values of KPIs are compared with the Finnish ones as well with
the EU benchmark. For comparison, and as a benchmark, a Fictitious European Union
Country (FEUC) with an average population of the EU was created here, and adjusted KPI
numbers were derived from Elide data. Moreover, the amount of EU member countries
included in calculating the population of the FEUC (see the numbers in brackegts)dues to

the lack of data on the anad KPIs in the gign size group of enterprises.



Tab. 5: Comparison of KPI 1 Expenditure on innovation (including R&D)

Invested | Population | Adjusted
KPIL | Countty | il EUR) (pmil.) (miIJ. EUR)|
CZE 342 10.61 342 100%
Small FIN 333 5.51] 640 187 9
FEUC (25) 17,007 428.64 421 1239
CZE 1,008 10.61 1,008 100 9
[Medium FIN 697 5.5] 1,34] 1339
FEUC (25) 26,753 428.64 662 66 9
CZE 2,834 10.61 2,83 100 9
[Large FIN 2,671 5.5] 5,157 181 9
FEUC (26) 199,23 429.24 4,924 1739

Source: Own based on [32], [36]
For KPI 1 the figures for Finland, the CRnd the EU are relatively similar, although even
here it is in favor of Finland.

This means that the total Expenditure on innovation (including R&D) is the largest ind-inla
at all companies, regardless of their size. CR is very close to the European average at small
companies and is above it at medisiped companies, which is quite surprising.

Tab. 6: Comparison of KPI 2 Expenditure on R&D performed-imuse

Invested | Population | Adjusted
KPI2 | Countty | i EUR) I(Dmn.) (miIJ. EUR)| 2
CZE 69 10.61 69 100 9
Small FIN 184 5.51 354 5159
FEUC (24) 6,09 4216 153 2239
CZE 186 10.61 186 100 ¢
IMedium  [FIN 39¢ 5.51 768 4130
FEUC (23) 13,09  4195] 331 178 9
CZE 62¢ 10.61 62¢ 100 9
lLarge FIN 2.17( 5.51 417¢ 66509
FEUC (23) 111,52{ 4195 2820 4499

Source: Own based on [32], [36]

For KPI12 the difference between Finland, C&d EU is much more significant. At medium

sized companies, the Expenditure on R&D performeubimse CR is close to the EU, at small
companies it is less so, at large companies the differences are already abysmal. Finnish
numbers are already several times higher. However, it should be borne in mind that the
number of large companies in the Finnismofacturing industry is relatively low.



Tab. 7: Comparison of KPI 3 Expenditure on R&D contracted out

Invested | Population | Adjusted
KPI3 | County | il EUR) (pmil.) (miIJ. EUR)| 7
CZE 15 10.61 15 100 9
Small FIN 76 5.51 1471 9749
FEUC (23) 1,418 402.11 37 2489
CZE 76 10.61 76 100 ¢
[Medium FIN 147 5.5] 284 3719
FEUC (22) 2,655 400.0f1 70 929
CZE 3972 10.61 397 100 ¢
|Large FIN 158 5.5] 304 78 9
FEUC (24) 29,85¢ 421.64 751 192 9

Source: Own based on [32], [36]

For KPI 3 the largest difference betweemkind and the CR is recorded, namely at small
companies. This shows that Finnish small businesses are succeeding in raising significant
funds from outside. At mediwsized Finnish companies, this also applies to a lesser extent,
Czech companies are againose the imaginary European average in this indicator. On the
contrary, it turned out at large companies, where both Finland (the lowest) and the CR show
belowaverage values of the selected indicator.

Tab. 8: Comparison of KPI 4 Turnover from new or significalgtimproved products

Turnover | Population | Adjusted
KPI4 | Countty | i, EUR) I(Omil.) (milj. EUR)| °°
CZE 1,28¢ 10.6] 1,28¢ 1009
Small FIN 1,66( 5.51 3,194 248 9
FEUC (25) 77,18 428.6¢ 1,91( 148 9
CZE 4,008 10.61 4,008 1009
[Medium FIN 3,244 5.51 6,253 156 9
FEUC (24) 159,73! 421.64 4,02( 1009
CZE 27,03 10.6] 27,03] 1009
[Large FIN 15,19 5.5] 29,23 108 ¢
FEUC (25) 964,12] 422.24 24,22¢ 90 ¢

Source: Own based on [32], [36]

The Turnover from new or significantly improved products was chosémeagnly one, but

very crucial output KPI. Here, too, the value of the indicator is highest at small companies in
Finland, and to a lesser extent at medgized companies. The values are very balanced at
large companies, where both Finland and the CRilaoge the European average. The CR is
below the European average at small companies for the selected indicator, the result is
balanced at mediwsized companies.

Conclusion

The objective of thisrticlewas to assess the innovation performance of threegsaps of
innovative enterprises (small, meditgized, large) operating in the manufacturing industry
and compare it in an international environment among the Czech Republic and Finland, and
then, due to the methodology described in the article, a deeineopean average.



Based on the performed analysis, it is impossible to unambiguously identify the size group of
enterprises that is the essential carrier of innovation performance. However, considering the
frequent claims about the limited resources wfak and mediunsized enterprises, it is
evident that their outputs, observed in this article, show in selected indicators at least
comparable innovation performance of small, medium and large companies. This is especially
obvious at Finnish small and madi-sized enterprises that show considerably higher
innovation performance than Czech small enterprises.

Finnish small and mediwsized enterprises can draw external financial resources for their
own innovation activities very well. The same model of puilipport use would probably be
applicable in the Czech conditions as viethis may motivate further research of the authors.
Still, it would mean a stronger involvement of other fundamental pillars of innovation
activities, such as an adapted educatigstesn (especially higher education) and support of
startups.

As far as the Czech Republic is concerned, it can be said that at small and +siedidim
companies the values of indicators sometimes very significantly did not reach the Finnish
values, while ér large companies the opposite was the case. However, it should be taken into
account here that there are only a few large companies in the Finnish manufacturing industry
and most of the large companies in the Czech manufacturing industry are in fe@nedgn Im
comparison with the European average, it can be said that the Czech Republic, for selected
KPIs, oscillated around this average.

The identification and analysis of other indicators related to innovation activities and their
development over time il be subject to further research of the authors. Moreover, the
authors will focus more on the analysis of the relationship between selected innovation inputs
and outputs trying to answer the research question if the higher amount of innovation inputs is
reflected also in the amount of innovation outputs.
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Abstract

The article examines wages in the field of information and communication technologies
(ICT). Based on the scalled ISPV data (adjusted for inflation), CZSO and Eurostat data,
seveal analyses were performed. The main conclusions are: (1) The number of ICT workers
grew faster, their share in total employment increased from 2.2% to 3.9%. (2) From 2008 to
2013, the overall trend in wages is declining and they have been growing aighyfisince

2014 (influenced by both economic growth and falling inflation). (3) Wages of ICT specialists
(CZ 1SCO 25) grew considerably faster than those of ICT technicians (CZ ISCO 35). 4)
Wages for the entire ICT and for the €@CO 25 category grew fas than GDP. (5) The
gender pay gap in the Czech Republic is among the highest among the countries surveyed,
although in 2019 it decreased compared to 2008. (6) Within the Czech Republic, the
differences between the salaries of men and women in ICT akesrthan for the entire
economy.

Keywords
ICT; ICT wagesWagesi GDP ratio; ICTspecialists; ICTtechniciansGender pay gap

Introduction

The basic macroeconomic relations include the relationship between labor productivity, wage
growth and gross domigs product (GDP) growth. A number of articles deal with these
relationships, see e.qg. [1], [2], [3] or a new study for selected European countries [4]. In this
article, we will therefore deal with the analysis of these relationships with a focus onsvorker
in the field of information and communication technologies (ICT) in the Czech Republic.

There is no doubt that in recent years the dynamic development of ICT and its spread to
virtually all professions and processes in companies, as well as into theelaibnal life of

most people, lead to what is referred to digitization of society[5] or in case of
manufacturing industries dadustry 4.0[6]. We can agree with many authors (see e.g. [3],
[7], [8] or [9]) that the development of ICT and the incieg spread of these technologies
significantly impact economic growth as well as the competitiveness of individual companies
and entire countries. At the same time, ICT affects labor productivity in the whole economy,
not just in one area [1], [10], [11}12], as well as the volue and the quality of services.

Nevertheless, it can be assumed that now and especially in the future the impact of ICT on the
whole environment, on the quality of human life, on education, on professional orientation
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and many otér areas is still not fully appreciated. Also, the concept of Industry 4.0 will lead
to a fundamental change in the structure of employment [13]. It can be concluded that further
digitization of society and the development of the Industry 4.0 concephetilbe possible
without a sufficient number of wellducated employees in the field of ICT. This is also one

of the main reasons why ICT wage growth continues.

In the first part of the article, therefore, we will first perform a simple analysis of the
devdopment of the number of employees in the field of ICT and compare this trend with the
development of the number of employees in the entire economy. We will also compare wage
growth trends in the two main categories of jobs in this a@&: Specialistsard ICT
Technicians(categories C4ASCO 25 and CA4SCO 35; these concepts are both further
defined in the methodological part of the article). In this analysis, we will continue in the
following subchapter where we will examine the relationship betweenahelapment of
wages in ICT and GDP (considering inflation and the development of the CZK/EUR
exchange rate, because of international comparison, wages are converted to EUR).

We will build on this analysis in the final part of the article by examining ifiereinces in
salaries in the Czech Republic in the field of ICT between men and womege(itier pay
gapin ICT). This is a very important issue in the Czech Republic, in economic, political, and
also social terms because these differences (for the eatimomy) are among the largest in
the European Union (see e.g. [14] or [15]).

A broader concept thagender pay gajps gender equalityThis issue is also widely discussed
in the EU and is part of various official statements and documents. One of thEme is
Gender Equality Strategy 2022025 in which Ursula von der Leyen stateter alia that

fiGender equality is a core principle of the European Union, but it is not yet a

reality. In business, politics, and society as a whole, we can only reach our full
potential if we use all of our talent and diversity. Using only half of the
population, half of the ideas or half of the energgasgood enough. [ 16, p. 1]

However, in this article, we will focus only on the abovementioned concept of gender pay gap
in the narrower sense of the term, while in practice, it is a very complex one. Many authors
deal with the issue of equal pay for equal work for women and men. These studies can be
divided into two main areas. The first group analyzes and compares thesiaraditrends in
different countries over a period of time. We can mention, for example, the abovementioned
studies [14] or [15]. The study [Léompares Germany and Austria.

The second group focuses on a specific country and within that country, for lexamp
certain sectors or categories of employment. An example of a study for Slovakia is e.g. [18].
Studies that focused directly on the Czech Republic are [19] or [20].

Based on our analysis, we formulated the following research questions:

RQ1: Did the wages of ICT Specialists (A8CO 25) grow faster than the wages of ICT
Technicians (CASCO 35) in the period 20020197

RQ2: What was the trend of wage development in ICT in the observed peric@20D&n
comparison with the trend of GDP development?

RQ3: What is the gender pay gap of the Czech Republic in international comparison and how
did these differences develop over the period under review?

RQ4: What is the gender pay gap in ICT in the Czech Republic compared to the whole
economy?



1 Methods of Reserch

To answer the abovementioned research questions, we analyzed the time series of indicators
described below and performed a linear regression on these data. The methodology of our
article can be divided into the following sections:

1 Data source, their enacteristics and structure.
1 Basic ICT professions framework.
1 Methods of analysis of the data.

1.1 Data Source, their Characteristics andStructure

We drew some data from the Czech Statistical Office (CZSO), and we also needed selected
data from Eurostat to exine the gender pay gap. However, the basic data for our analysis
come from a survey conducted annually by Trexima on the basis of a mandate from the
Ministry of Labor and Social Affairs of the Czech Republic, theaitedISPV data Average
Earnings Inbrmation System. This survey is part of the official statistical survey programs
announced by the Czech Statistical Office in the Collection of Laws for the relevant calendar
year. In addition, it is also governed by Act No. 89/1995 Coll., on the StdistiS#h Service

[21].

ISPV respondents are active economic entities. Sampling is statistical for economic entities
with up to 249 employees; the selection is random, based on the size of the entity, the region
and the branch of economic activity. The syncovers all entities with 250 employees or
more. If an organization is selected for the survey, it will receive a letter in which it is
acquainted with the next steps and has -aadled reporting obligation on the basis of the
abovementioned Act on theState Statistical Service. In addition, these surveys are
harmonized with the European Un@snstructural survey called th&tructure of Earnings
Survey22].

The analyzed data are always for the second quarter of each year. This period was not chosen
arbtrarily but for several reasons: the Czech Republic has the smallest number of public
holidays in this quarter, workers usually do not take much leave during this period and, at the
same time, the smallest number of extraordinary bonuses are usualjugaml this period.

The data for the second quarter are thus least affected by fluctuations in the number of
working days for the period and at the same time there is the smallest sharectzfimdamg

parts of wages or salaries.

The main monitored indicats in terms of earnings incluggoss monthly wage (salargnhd

hourly earningsWe also analyzed the basic structure of earnings, i.e. bonuses, extra pay, and
reimbursements. The gross monthly wage was calculated as the average hourly earnings for
the seond quarter multiplied by the average number of working hours, these hours being
rounded to the nearest whole number.

We also analyzed the number of work hours (e.g. overtime) and eWwodntime (e.g.
sickness and vacation). Data from the abmentionel survey (Average Earnings
Information System) also contain a comparison of wages according to individual regions of
the Czech Republic

1.2 Basic ICT ProfessionsFramework

For the basic division of ICT professions, we usedQhessification of Employment die

Czech Statistical OfficdCZ-ISCO). CZISCO is a national statistical classification of
employment, prepared by the Czech Statistical Office in accordance with an international
standard ISCO-08: International Standard Classification of Occupatiof23]. This



classification divides all occupations into 10 major groups; two of them are important for the
purposes of this article: Major groupi2Professionals; Major group B Technicians and
associate professionals. And within these major groups, we teeested in two main
subgroups:

1 CZISCO 25: ICT Specialists,
I CZ-ISCO 35: ICT Technicians.

These subgroups are further characterized in the classification as follows: [23]

ICT Specialist{CZ-ISCO 25) research, plan, design, create, test, provide cornmustand
improve IT systems, such as hardware, software, and related concepts for specific
applications; proces®lated documentation, including principles, policies and procedures;
design, develop, check, maintain and support databases and other imforsyesiems to
ensure optimal performancaddata integrity and security.

ICT TechniciangCZ-1ISCO 35) support the regular operation of computer and communication
systems and networks and perform technical tasks related to telecommunications and the
transnission of image and sound and other types of telecommunication signals. They mostly
perform routine technical activities.

1.3 Methods of Analysis of theData

For the analysis, we mainly used the aboentioned data from the survey on wages and
salaries (sadled ISPV datd; additionally, we used some data from the Czech Statistical
Office and Eurostat. As the data cover a relatively long period of time, it was necessary to
take into accounnflation in individual years, and since wages (salaries) are giv&uUR for

better international comparison, we also present the development of the CZikieb&hge

rate. Table 1 summarizes both.

Tab. 1: Annualinflationrate andannualaverage CZK/EURXchangerate

Year 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

Infl. Rate 6.3%| 1.0%| 1.5%| 1.9%| 3.3%| 1.4%| 0.4%| 0.3%| 0.7% | 2.5% | 2.1%| 2.8%

CZK/EUR 24.94| 26.45| 25.29| 24.59| 25.14| 25.97| 27.53| 27.28| 27.03| 26.33| 25.64| 25.67

Source: [23]

We used the linear regression method to approximate the trend of wage development and
GDP development. All regression analysis calculations are performed at the 5% confidence
level. In processing our results, wsedtwo statistical indicators: (arithmetic) mean and
median. In the case of the examination of wages, the median is generailyeced to be a

more appropriate indicator because wages dofellmw a normal distribution but a leg
normal one.The arithmetic meais more affected bgxtremely high wagesf a relatively

small number of individual§24]

This is especially true for wgas in the field of ICT, where the average wage for both
subgroups (C4SCO 25 + CZISCO 35)exceeds EUR 8000 per month is significantly

higher than the average wage in the whole economy. At the same time, however, it is true that
the wages of ordinalCT workers danot reach these values by.fé/e therefore consider the
median wage to be much more appropratd more indicative than meamwever, in some

other tables anfigures we present results for both median and mean



2 Results andDiscussion

2.1 Development of theNumber of Employees in ICT

First, before examining in more detail the development of wages and salaries in ICT, we
focused on a simple analysis of the development of the number of employees in the field of
ICT and comparing the developnteof this number with the development in the entire
economy. The results are summarized in Table 2. Absolute numbers are in the second line. To
save space in the tabl e, the row is marked
Thousands, i.e. the totabmber of people employed in ICT that is the sum of subgroups CZ

ISCO 25 + CASCO 35. Both from absolute numbers and from base and chain indices, it is
obvious at first glance that the total number of employees in ICT increased throughout the
period undereview, except for 2016 and 2017, when it more or less stagnated.

However, it is still necessary to compare the development of the number of employees in the
field of ICT with the total number of employees in the economy, which is the last row in the
table , mar ked as @ARatio in %o0. This indicator
except for 2016/2017) and during the period under review, this relative share almost doubled
(from 2.2 to 3.9%).

Tab. 2: Development of the number of employees in ICT and iertie economy

Year 2008| 2009| 2010| 2011| 2012| 2013| 2014| 2015| 2016| 2017| 2018
Thousands | 111| 114| 122| 127| 132| 148| 160| 174| 185| 186| 206
Base index 100 103| 110| 114| 119| 133| 144, 157| 167| 168| 186
Chain index x| 103| 107| 104| 104| 112| 108| 109| 106| 101| 111

Ratio in % 2.2 23| 25| 26| 27| 30| 32| 34| 36| 36| 39
Source: Owndata from [21]

2.2 Comparison of Wages forSubgroups CZ-ISCO 25 and CZISCO 35

We will now focus on the comparison of wages / salaries of these two main categories, i.e. on
the research questid®Q1: Didthe wages of ICT Specialists (C2CO 25) grow faster than
the wages of ICT Technicians (C3CO 35) in the period 20020197

The data were recalculated according to the methodology described above (taking into
account inflation, conversion to EUR). Thesuéis are summarized in the following two
graphs (Figure 1 and Figure 2): both are for the same period and compiled in the same way.
But in the first one, the arithmetic average of wages was used, while in the second, the median
wage was chosen for the calation. In the chapter devoted to methodology, we stated that
the literature considers the median as a more suitable indicator for wages (due to the
logarithmicnormal characteristics of wage distributions), however, it is clear from the graphs
that thebasictrend is practically the same.

From 2008 to 2013, the overall trend is declining (with occasional very smalbggear
growth). This is a consequence of the crisis of 2008; but its effects in the Czech Republic
lasted until 2013. After several ysawhen there was finally a more significant lorggm
economic recovery and thus GDP growth and at the same time inflation fell significantly
(2012 3.3%, 2013 1.4%, 2014 0.4%), wage growth (not only) in the field of ICT also started.
As we present wagein EUR for reasons of international comparison, we must also take into
account the development of the CZK/EUR exchange rate. But this growth in real wages in the
area of ICT was so strong that it was not fundamentally affected by the devaluation of the
Czech crown in 2014 and the subsequent relatively-teng interventions of the Czech
National Bank to maintain this exchange rate.



Legend for both figures:

ICT Professionals = GISCO 25 + CZISCO 35
ICT Specialists = CASCO 25

ICT Technicians = CASCO35
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Fig. 1. Trend of the average of real gross wages of ICT Professionalsi(2008)
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Fig. 2. Trend of the median of real gross wages of ICT Professionalsi(2008)

Table 3 summarizes the result of the regressmodel for both the median and the

(arithmetic) average, and for the reasons given above, the year 2014 was chosen as the basis
for the calculation. ICT Specialist wages tend to grow faster than ICT Technicians wages,

regardless of whether we choose thedran (which we consider more appropriate) or the

arithmetic mean as the basic indicator for the calculation. The exact values of the regression

coefficients (mean versus median) are, of course, slightly different, but not significantly.
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Tab. 3: Trend Lines for 204i 2019

Category Indicator: Average Indicator: Median

ICT Specialists | y=0.069x+ 09237 | R | (y=0.063%+09174| R |

ICT Technicians | y = 0.0464& + 09467 | R | (y=0.042& + 09338| R |

N

ICT Total y=0.063%k+0.9269 R] 0.889 | y=0.061&+ 0.9121| R

Source: Own

2.3 Relation of WageDevelopment in ICT and GDPDevelopment

First, let us consider the development of GDP per capita adjusted for inflation (Figure 3). It is
clear that the trend in wages is copying thedrean GDP per capita. From 2008 to 2013, this
indicator decreased overall, again with an occasional slightoyegear increase, while it has
been growing steadily since 2014 (however, after adjustment for inflation, it lasts till 2017 to
be higher thami 2008).
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Source: Own
Fig.3: Trend of the Czech Repg20b9)i cds GDP per caj

Similar to the wages, we will use the year 2014 as the base year for the regression model and
determine the trend for the period 2014 to 2019. The resulting parameters efjrthesion
model are summarized in Table 4.

Tab. 4: GDP per capita (20142019)
Trend line R
y = 0.058% + 0.9435| 0.9921

Source: Own

If we compare the calculated values of the regression model for GDP per capita and compare
them with the calculated values for imdual categories of workers (for the same period
2014 2019), we come to the conclusions summarized in Table 5.

Tab. 5: Comparison of the trend lines: GDP per capita versus wages {2019)

Category Indicator: Average | Indicator: Median
ICT Specialists (CASCO25) | Higher Higher
ICT Technicians (CASCO 35)| Lower Lower
ICT Total (CZISCO 25 + 35) | Higher Higher

Source: Own



Among other things, we see from the table that there is no difference in the results if we use
the average or the median. Overall, we cantbat (a) If we take all ICT employees or only

the category of ICT Specialists (@3CO 25), then in both cases for the period 2Q049,

wages grew faster than GDP per capita.

But if we examine only the development of wages for the category of ICT Temsi
(CZ-1SCO 35), then we see that these wages in the given period lagged somewhat behind the
GDP growth rate. The explanation why overall wages in ICT grew faster anyway, although
not for the CZISCO 35 category, is quite simple and given two factay:wages in the
CZ-ISCO 25 category grew significantly faster (b) the-ISZO 25 category account for
about twethirds of the total number of employees in ICT.

2.4 Gender Pay Gap

In the final subchapter, we will focus on thender pay gapn the Czech Repuldiand
consider it from two perspectivesiternational comparisorand industry comparisonFirst,
we will examine the problem defined in the research que&i@8: What is the gender pay
gap of the Czech Republic in an international comparison and howhdgk differences
develop over the period under review?

In the comparison we included the Visegrad group countries Austria and Slovenia, i.e.
countries that are similar at least in some characteristics. But first, let us take a brief look at all
EU membesstates, according to a 2019 Eurostat survey [14]. According to these statistics, the
average gender pay gap in the EU Member States was 14.7% in 2019; the biggest gender pay
gap was in Estonia (22.7%) and the smallest one in Romania (3.0%).

A more detailedanalysis of the data for the monitored countries is summarized in Table 6,
which compares the situation in 2009 and 2019 and the magnitude of the change that has
taken place in individual countries over 10 years.

Tab. 6: Gender pay gap at the beginning and thd ehthe analyzed period

Country Gender pay gap Gender pay gap Difference
in 2009 in % in 2019 in % in percentagepoints
Austria 24.3 19.9 4.4
Czech Republic 25.9 18.9 7.0
Hungary 17.1 18.2 1.1
Poland 8.0 8.5 0.5
Slovakia 21.9 18.4 13.5
Slovenia 710.9 7.9 8.8

Source: Own, data from [14]

It is clear from the table above that a group of three countries (Austria, Czech Republic, and
Slovakia) can be singled out. Countries in this group have undergone a similar development.
In 2009, the gender pay gamsvvery high (over 2@ in all countries), narrowed by 2019

(but still considerably high and above the EU average) and converged to very similar values
(19.9; 18.9; 18.4). The largest decrease from these courifrigecentage points) was in the
Czech Rpubilic.

The situation in the other three countries is quite diverse. In Hungary, this indicator was
initially lower than in the three countries from the previous group, in the following years (not
in the table) it decreased, but at the end of the obspersat, it rose again to 18.2% in 2019,

a value that is practically same as in Austria, Czech Republic and Slovakia.



If we compare the other two countries (Poland and Slovenia) only according to the values for
2019, it can be stated that they are pradiidhle same (8.5 and 7.9) and significantly below

the EU average. However, if we compare the year 2009, we see that the countries have
undergone very different developments. While the situation in Poland has practically not
changed, in 2009 womé&n wages n Slovenia were even slightly higher. This particular
phenomenon would probably require a more detailed separate analysis of data from this
country.

We will now focus on the comparison within the Czech Republic, i.dR@4: What is the
gender pay gap inaT in the Czech Republic in comparison with the entire econding?
overall trend is shown in the graph Figure 4 from which it is clear at first glance that

practically throughout the period under revi
G P G o thé graph) was smaller than the total value for the whole economy (marked as
AEC_GPGO in the graph). An i nteresting phen

the indicator were practically the same for both categories. This phenomenon can be
explaired by the fact that there was a significant decline in wages in ICT this year, as a result
of the ongoing crisis of 2008.
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Fig. 4. Comparison of the gender pay gap in the Czech Republic

Conclusion

Based on data from the ISPV (Averagarings Information System) survey, supplemented

by data from the Czech Statistical Office and Eurostat, we can reach several conclusions. The
total number of ICT Professionals (@2CO 25 + CZISCO 35) grew throughout the period
under review (except 2018J17, when it more or less stagnated) and at the same time grew
faster than in the whole economy, so the share of total employment increased significantly
(from 2.2 to 3.9%

This can be considered a positive trend, as a more significant growth in thernofm@T
Professionals can be considered an important (but not sufficient) condition for the Czech
Republic to maintain or even improve its competitiveness in international comparison and in
the conditions of advancing digitization of the economy andsingu4.0 development.

If we compare the wages of the two main categories of employment in ICT (research question
RQJ), we come to the conclusion that the wages of ICT SpecialistdCD 25) grew faster
than those of ICT Technicians (G2CO 35). In our pinion, the explanation is relatively
simple. If we look at the descriptions of these jobs (the basic description from the Czech



version ofISCO08: International Standard Classification of Occupatiassgiven in the
text), it can be concluded that thetigities performed by CASCO 25 workers are usually
more creative, diverse and require more theoretical knowledge.

Comparing the growth of wages in ICT against the growth of GDP per capita (research
guestionRQ32, we found that on average wages in ICTthe observed period grew faster

than GDP per capita. This is positive on the one hand, as a number of studies have shown that
the development of ICT and digitization contributes to economic growth. On the other hand,
in some other sectors of the economgges are growing more slowly, which is causing an
increase in the wage gap and in social inequalities. However, the difference between wage
growth in ICT and GDP per capita growth is not dramatic, so these potential negative
consequences will not be signdnt.

The analysis of time series of wage development, taking into account the influence of other
factors, i.e. especially inflation and the development of the CZK/EUR exchange rate, showed
that since 2014, wages in ICT have been growing continuouslyn Bwe significant
weakening of the CZK/EUR exchange rate in 2014 (as a result of CNB interventions) did not
have a significant effect on the development of wages in ICT. After the end of these
interventions in 2017, Czech crown strengthened again andianfleose at the same time
(from 0.7% in 2016 to 2.5% in 2017), but even this did not have a significant effect on the
growth trend.

In an international comparison of the gender pay gap of the Czech Republic with a focus on
the V4 countries Austria and $#enia (research questid®Q3 we came to the conclusion

that three countries (Austria, Czech Repuyldind Slovakia) underwent similar developments

and the value of this indicator decreased during the period and at the same time converged to
very similar \alues ranging from 18.4 to 190 At the same time, it can be stated that the
development in the Czech Republic is favorable (the largest decrease by 7 percentage points),
but we remain well above the European Union average. It is therefore desirablattr the
development of this indicator in the future. In the other three countries examined in more
detail, developments have varied considerably.

When comparing the gender pay gap within the Czech Republic (research qREx)pm

almost all years thgender pay gap in ICT was less than the aggregate value of this indicator
for the whole economy (except in 2010, when the values of the indicator were practically the
same for both categories).
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Abstract

Customer service is an essential part of many companies and their product and service
portfolio. In the current times, customer service has shifted moredewta digital forms. In
previous research four digital customer service trérad® beendentified: virtual assistants,
customer service personalization, mobile technologies, and opinion miningarfibis aims

to compare these findings with realityy bemploying a focus group discussion with
professionals and point out the opportunities and challenges that the companies implementing
these trends are faced with. The results show that the findings correspond with academic
literature.

Keywords
Customer sevice; Virtual assistantPersonalizationMobile technologiesDpinion mining

Introduction

Due to the global pandemic, the digital form of customer service has become more important
and is widely used. Even the companies that did not use the digitadeserwailable to
connect with customers have become savvier in this matter. They must adapt to current
customer needs and standards, which are rapidly changing. Based on the literature research
that the author of thiarticle has conducted to map currehgital trends in customer service,

four areas of interest were selected. These areas in digital customer service are virtual
assistants, customer service personalization, mobile technologies, and opinion mining (also
called sentiment analysis).

This artide focuses on synthesizing literature findings and findings from focus group
discussion focused on the four digital customer service trends listed above. The first section
describes used research methods, describing the approach to focus group didougson.
main section of thiarticlethe main results of this research are presented.

1 Methods of Research

Based on authé previous research, where he reviewed current digital trends from different
perspectives, the trends are now analyzed to point outhifléenges and opportunities. To
achieve this, the current statistics collected from current literature on this topic and from
relevant data sources were synthesized. In order to confirm the results from the literature
research, a focus group to gathealgative data on this matter was created. The focus group
comprised 15 professionals in the field of customer service. The participants were employees
of companies local to the Czech Republic; however, some also operated on the international
market or wee part of international concern.
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The main topic of the focus group was the challenges and opportunities in digital customer
service, specifically in the four areas of current trends. Following are the leading ten questions
that the moderator asked durirng tdiscussion:

1. How do you perceive the usage of virtual assistants (or chatbots) in your company?
What are the main drawbacks of using virtual assistants?

Where do you see the opportunities for virtual assistants?

What forms of personalization of your coister service do you use?

a bk~ DN

From the service provideroés point, where
personalization techniques?

o

In which directions do you see opportunities in customer service personalization?
7. How do you use mobile technologig your services for customers?

8. What drawbacks and opportunities do you see in implementing mobile solutions in your
customer service?

9. What is your experience with opinion mining techniques?

10.Where do you see opportunities for such technology? Whatedrakwbacks?

Write-up of notes taken during the focus group interview was repeatedly discussed afterward
with the participants to ensure no important information was left out.

2 Results and Discussion

The following chapter discusses the results obtainedngluiocus group discussion and
compares them with academic literature findings.

2.1 Virtual AssistantTechnologies

Into this category, both textased and speedtased virtual assistants are included. A-text
based virtual assistant can be a chatbot or a dialegsiem. A speedbased assistant can be
a virtual personal assistant (e.g., Siri, Alexa) or intelligent/smart agent [1]. According to

Eurostat [2], only 2% of European companies use a chatbot in a use case, where the chatbot

communicates with customerEhe top three countries that use this technology the most are
Denmark with 5% of its companies, Spain and France with 3%. The statistic is concerned
with enterprises with more than ten employees.

Customer services supported by artificial intelligence aeernlly more accepted among
customers with prior Al knowledge and who are not hesitant to share personal information
[3]. Dubiel et al. [4] investigated the usage of virtual ag€vs), and the results show the
following:

1 Users use the VA technology miysat home or in a car during driving.

1 Both frequent users and infrequent users are concerned on a similar level about the
privacy aspects of using such technology; however, the frequent users are more
comfortable using VAN front of family members.

Mostof the users use VA for fachecking, updates on weathand playing music.

Users are most concerned about the VA misunderstanding them or struggling to correctly
recognize speech with an accent.

d



Research by Tulshan and Dhage [5] shows that among thenfost used virtual assistants
(specifically voice assistants: Google Assistant, Siri, Cortana, and Alexa), the Google
Assistant has the best performance in wbiased recognition and human free interaction;
while the Siri assistant found in Apple deviée®n the second place. Their results show that
all four assistants could answer up to 17.35% of daily questions; however, the Google
Assistant was found to be the most efficient with 59.80%. According to [5], the main
challenge for voice recognition teablogies is that the voices of people vary, and they speak
in different ways. This also corresponds with the results of [4], specifically, that people are
concerned the most with VA technology not understanding them correctly.

The first three questions thiout in the Methods of Research section were thematically
connected with the topic of this section. The discussion showed that the perception of virtual
assistant technology in enterprises is overall positive. The focus group participants pointed out
that employing chatbot solutions in their customer service increased the quality and
availability of their service, which led to higher customer satisfaction. This very well
corresponds with a statistic from [6] showing that 69% of customers prefer chatbatsde

they can provide quick replies to simple questions. According to [7], 56% of customers prefer
to message a business rather than make a phone call to customer service. Based on the
feedback the focus group participants received from their custorhéssevident they are

more inclined to use the chatbot technology when their inquiry or request is of a simple kind
(e.g., inquiry about the order status or a software feature).

When discussing the main drawbacks of implementing the VA technology inthe pac i pant 0
companies, they pointed out some interesting remarks. The participants collectively agreed
that the main drawback of implantation chatbot technology in their company was that it was
very timeconsuming. The process comprises, e.g., the prépar@hitial project planning,

selecting the suitable supplier of the technology, carefully selecting the use cases),
implementation, and continuous adjustments based on feedback. Few of the participants also
pointed out that the impheentation costs areuge high.

The question regarding what the participants perceive as opportunities in using VA brought
out interesting points and subsequent discussion. One of the discussed topics was the payment
process through a virtual assistant. Only two of the priofieals in the focus group had direct
experience with implementing a payment feature into their VA. The conversation showed an
interesting and promising feature for companies whose business model allows payment
through VA. Another great opportunity, as peEwed by the focus group participants, is the
ability to automate a large number of repetitive tasks and, in the case of chatbots, use some
rich formats as videos and pictures to support the communication.

2.2 Customer Service Personalization

According to [8],more than 50% of customers are willing to share the information about the
product they like to get personalized discounts, and 83% of customers are willing to share
their data to create a more personalized service for them. The core of customer service
personalization is gathering data about the customers and creatincpliesbuser model. The
services and contents are tailored to specific users and customers.

Personalization of customer service is a powerful tool for building-temg rapport and

relai onshi ps with a companyds customers -[9]. I
customer relationship and how the customer perceives the company. Therefore, customers are
more likely to shop at companies that provide personalized recommendatioas naoick

personal shopping experience [8].



Discussion of this topic in the focus group resulted in some interesting remarks. The
participant agreed that as people are more open to new technologies, they are also willing to
share their data and informatiobaaut their buying habits. Therefore, it is quite easy to
implement personalized service practices. As the difficulty of implementation is quite low,
they identified this as the main opportunit
c omp any 6 view the nmain oppadrtunity lies in developing useful skills in market and
customer research and knowledge discovery in the user data.

The patrticipants of the focus group also discussed some drawbacks and challenges that their
companies are faced with whienplementing and using service personalization. According to

the majority of the participants, the most challenging aspect is security and data handling. It is
very important to keep user and customer data safe and eliminate all security risks r@sulting i
data leakage or, worse, publication of customer data on malicious websites and databases.
Few participants also noted that many of their customers are not willing to share their data.
The discussion showed that this might be-aated, as the youngege groups are more
susceptible to data collection and consequent tailored services. The majority of customers of
the few participants are customers of higheriags this is their target group of customers.

2.3 Mobile Technologies

There are several tools anmdethods that companies can use in order to upgrade and
modernize their customer service. One of them is to employ mobile technologies in their
processes. It can be as simple as creating a rrieitelly layout or version of the company
website or eshop.These steps radically upgrade the accessibility of services to the target
customers.

In current times the mobile devices are a vital part of life for many people. It is an instrument
for connecting them with their friends. Mobile devices provide people evitertainment and

a sense of community through social media apps. In the last years, mobile devices also gained
a very important role in the business environment, and therefore it becomes vital in the work
environment. Many businesses and companies &olvlantage of that and customized their
business model to accommodate the modern requirements of their customers.

The focus group participants seemed to have discussed this topic the most, as there are
numerous ways to take advantage of mobile technol@yiasable to us. They were asked

about the ways their businesses and companies used mobile technologies. Tab. 1. shows the
main areas of use cases where the mobile technologies are used in customer services the
participants offer.

Tab. 1: Areas of use cases of nileltechnologies

Area of use cases Description

Product marketing| Use of product catalogs in the form of mobile apps; ability to view g
add product reviews

Advertisement Use of QR codes in promotional materials (both in print and online

Customer supptd | Use of mobile application or mobile web page to connect with custc
support department, possible usage of chatbot technology.

Sales Product catalogs in mobile apps or web pages with embedded e
commerce capabilities. Mobile applications for discounts.

Source:Own



The discussion led to a collective agreement that implementing mobile technologies as an
upgrade to customer service is the easiest in terms of solutions available to companies. The
participants agreed that the basic usage of mobile techeslethe development of web
pages that are compatible with mobile devices (meaning they are optimized for viewing and
browsing on small devices) and touch devices such as tablegstops with touch displays.

More than half of the focus group partiaipa stated that they use or plan on implementing

the QR code technology. According to them and the literature, e.g., [10], this technology is
quite popular among their customers. In order to be able to use the QR codes, the customers
only need to have eiéin a special application installed on their mobile device or if they have a
recent model of mobile devices, they do not have to install any application as the ability to
read QR codes is embedded the camera app. Eventually, the needed application thay alrea
be installed on their devices as it is quite a commonly used feature.

As one of the possible drawbacks of using QR codes, the participants identified the fear of
customers regarding the security of the QR codes. It is important for the customer where th
QR code is located. A statistic [11] regarding the place where the customers feel most secure
scanning the QR codes showed that customers feel safe using this technology at retailers
(such as supermarkets, shops) the most with 45.48 %. In the secondipbae are bars and
restaurants with 42.55 %. The rest of the places deemed as secure by the customers is shown
in Fig. 1.

Other N 5.61%
Packaging I 33.64%
Travel I 20.569%
Medical - 33.55%
Office/Place of Work I 24.87%
Excercise I 19.40%
Financial I 35.27%
Recreation I 24.59%
Retailer I 45.48%
Restaurant I 42.55%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Source:Ownadapted from [11]
Fig. 1. Secure locations for scanning QR codes

2.4 Opinion Mining

Among the focus group participants, opiniomimg was extensively discussed; however, not
many participants have their own experience with the technology. When the participants were
asked question #9 regarding their experience with opinion mining, their responses inclined
more towards the theoretidavel, meaning that many of them did some sort of research of
this customer service tool; however, they did not decide to implement it yet. When asked
about their reasoning behind this decision, a number of the participants agreed on the current
inability of the systems to work with the Czech langyagesome of the participants work
mostly with Czecltustomers.

39
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Are you thinking about implementing opinion
mining?

B Already implemented
OIn the process
OYes

ENo

Source:Own
Fig. 2. Number of aswers of focus group participants when discussing the intentions to
implement opinion mining

One of the remarks recard throughout the discussion was that smaller local companies do
not find the customer opinion mining technology useful to them at this time. On the other
hand, the participants from companies that are part of international concerns or have
stakeholders tm bigger firms stated that this part of customer service is of big interest for
their future service improvement.

The participants were also asked what they perceive as opportunities and drawbacks of using
the opinion mining technology. The biggest oppoity of employing opinion mining into the
customer service process is to gain useful
the product or service provided. This way, the company can adjust its customer service
strategies to improve the raté lmappy, loyal, and returning customers. Participants widely
discussed the possible use cases they would see fit. Mentioned were product reviews from
customers, redime sentiment analysis of customers during calls or chats with customer
support, postal analysis of the transcript of custorrmerator communication, analysis of

the comment/discussion board on theish®ep product pages. This well corresponds with
academic literature [12, 13].

There were three participants (see Fig. 2) whose firms ardpeises already use the opinion
mining capabilities. They described their use cases and some of their best practices from
implementing them. According to them, the biggest advantage in using such technology is in
the amount of data about the satisfactbtheir customers as they can quickly customize and
alter their services to fit the needs of their customers. There were also two participants who
were in the process of implementing the opinion mining technology. Seven participants were
thinking about aplying this technology, and three did not plan to implement opinion mining.

Many of the professionals participating in the focus group stated that the cost of
implementation is one of the biggest drawbacks in adopting this technology in their
businessesnlthis sense, the implementation of opinion mining features is more interesting to
companies that can use the potential to the fullest, generate some viable outcomes but mainly
afford it in the long run. Many participants concluded that opinion miningrg mteresting

and, when used efficiently, a powerful tool.



Conclusion

In this article the opportunities and challenges of current digital customer service trends
identified in authods previous work were analyzed. A focus group was formed comprising
seveal professionals who discussed those trends. The findings were compared with literature
and corresponding statistics. Tab. 2 summarizes the main opportunities and challenges
identified by the focus group participants, and therefore the results of tdsales

Tab. 2: Summary of main opportunities and challenges when implementing digital customer
service trends

Trend Opportunities Challenges

Virtual Assistants| Payment through VA. Automatio| Time-consuming implementation.
of repetitive tasks. Implementation costs

Personalization | Knowledge discovery in user daf Security. Data handling. Consent f
data sharing.

Mobile QR codes. Mobile applications. | Possible security issues (QR code
Technologies scams)

Opinion Mining | Useful customer satisfaction dat{ Cost ofimplementation.

Source:Own
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Abstract

This article shows the economic impact of meibaess, as well as various cesstimating
approaches. To assess the burden of mental diseases, there are three different ways: the
human capital, the economic growth and the value of statistical life approach. The first
focuses on indirect and direcbsts. Moreover, the effect of mental illness on economic
development can only be approximated implicitly. Thus, the lack of production is primary
estimated for somatic conditions compared to their corresponding quantity of disability
adjusted life years (BLYs). The total economic productivity drop associated with mental
illnesses between 2011 and 2030 is rated to be US$16.3 trillion globally. Furthermore, the
value of statistical life (VSL) method suggests that traffe between risks and capital should

be used to assess the probability of injury or death due to psychiatric illness. This computation
is equivalent to that of cardiovascular disease and bigger than that of cancer. However, greater
activism is required to better the existing condition.

Keywords
Economic costd=conomic growthHuman capitalMental illnessValue of statistical life

Introduction

Burnout has been characterized in a variety of ways [1] [2], but most scholars prefer a
multifaceted concept that includes different features: emaltiexhaustion, depersonalization,

and diminished individual achievement [3]. The extent of emotional exhaustion applies to
emotions of feeling jaded, ovextended, or the sense of being fatigued. Depersonalization
correspond to pessimistic and jaundicede havi or towar d oneaods cl i
generally work. The shortened understanding of individual success includes furthermore
pessimistic selhssessment of one's work with others or in general efficacy of the
employment [4]. While there is often association with burnout and other mental health
problems, such as solicitude or depression, evidence further reinforces the fact that burnout
differs from several mental ailments [5]. Nevertheless, the relationship and proximity to
related research areas given and partly blurred. Due to the lack of explicit literature on
distinct macroeconomic consequences of burnout and also mental iliness, the following article
gives a general insight in the economic and social consequences of mental illness.

1 ResearchObjectives

The main aim of the article is to approach the economic impact of mental illness and to
provide an overview of common methods of capturing economic consequences due to mental
illness. Moreover, this article starts with an outline of previogsrés and characteristics of
mental illness and its economic impact. Further, different methods for determining and
estimating the economic costs of mental illness are presented. In addition, the article
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addresses missed economic opportunities, the lackroént activity and improvement in the
field of mental illness. Additionally, it comes to an evaluation of factors to be changed as well
as a necessary paradigm shift in the attitude towards mentally ill people. It concludes with
possible suggestions fanproving the current situation.

2 Mental llinessed An UnderestimatedProblem

Every year about 165 million people in the European Union are affected by mental illnesses,
mainly anxiety, moodand drug use disorders [d]/]. Altogether, 50 percent or moie

people living in mid and uppeincome nationsretroubled with not less than one psychiatric
illness in their lifetime [8].

What do mental illnesses, for example, cost a nation? Healthcare expenses are perceived to be
one of the biggest obstaclesy fexample, in U.S. public policy [9]. In 2006, healthcare
expenses amounted to 16 percent from the n@tignoss domestic product and a further
increase was expected in the following years [10]. In 2019 the share of the health spending
accounted for 17.percent of nation gross domestic product [11]. Studies of the Organisation

for Economic Ceoperation and Development (OECD) also valued the entire expenses of
mental ilkhealth with approximately EUR600 billion in total or in percentage terms more than
4.0 percent of the gross domestic product (GDP) in each of the 28 EU countries in 2018. For
example, the cost of mental problems in Germany is estimated at 4.8 percent of GDP [12].

Mental ilinesses are also by no way restricted lismded number of predispsed people but

are a massive public health issue with important societal implications. They refer to extreme
depression and functional disability, which are, in effect, mandatory medical conditions that
could cause drastic effects not just for affectedviddals. Even their families and their social

and occupational surroundings get to feel the consequences [13]. 2010, psychiatric as well as
substance use disorders accounted for 10.4 percent from worldwide strains of illness and were
the main source of yes of disabilities in all disease categories [Z#]. More recent studies
suggest that mental illnesses account forthirel of global sickness [15]. Furthermore, due

to population trends and rising expectancy of life, the Jamgincidence from menitélness

is also projected to rise [13].

Patients and their social life are not limited to such consequences. They impact the whole
social structure, in particular by economic costs. Appropriate calculation of these costs is
complicated and difficult toender due to insufficient statistics. In addition, economic cost
analyses differ substantially due to flaws in the description of diseases, demographics or tests
analyzed sources of cost and use of resources, methodological framework and inadequate
cost caescriptions due to lack of evidence and distinctions [16]. Even so, enhanced
observational and financial approaches and patterns, along with greater detailed
epidemiological evidence over the last 20 years, enable for an accumulation of more detailed
and &curate data that gives us a better understanding of the extent of the economic effects of
mental disorders. Although the majority ofopée believes that taking medicine, staying in a
hospital or a clinical residence is a significant financial challerigéness, in reality the
hardship of illnes$ and especially of mental disordérsactually extends much deeper than
thesefdirec costs of diagnosis and care.

The World Economic Forum (WEF) identified three separate methods to assess the burden of
ecoromic diseases to understand more than judfrttelen costof ilinesses. It is also about
their effect on financial development within the macroeconomic scale [17].
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Fig. 1: Various methods used to measure the economic effects of mental illness

3 Human Capital Costs andDepressions

The human capital approach is by far the widely applied measure for the financial effects of
mental illnesses as well as diseases in general. It varies amongst indirect and direct costs.
Direct costs are often referredds thefivisible costé of care and recovery within the public
health sector: medicine, doctor appointments, psychotherapy services, hospital stays, so forth.
Indirect costs apply to thi@nvisible costs correlated with loss of revenue because of death,
injury and treatment, which includes the loss of productivity as a result of lack of employment
or premature retirement [17]18]. Another form of indirect cost is attributed to the large
incidence of psychiatric intricacies linked with severe mental diserdesulting in high

levels of emergency room consultations, a large predominance of lung disease, so for example
do individuals suffering severe mental problems consume 44 percent of the total cigarettes in
the United States of America, and prematuratidewhich is a reduction of 13 to 32 years of

age. Furthermore, there are expenses associated with other effects, such as prison or
homelessness, that are waidhbetakeninto account [19].

Thus, unlike most psychiatric ailments, the cost of psychidlniesses isfindirec rather

than Adirecd. Although indirect expenses were difficult to measure, they are crucial to
influencing public policy. When the major elements of the economic impact of psychiatric
illnesses are measured, more educated debhtesd be undertaken about what needs to be

done in the preventiomd care of these diseases [20].

It is assumed that the indirect effects and the effects of poverty on labor and thus on national
production in terms of costs are 23 times greater comparé¢ioe charges that fall on the
medi cal sector. Whi c h i s a major Ahi ddeno
underestimated. A relevant review was delimited to adults and linked solitary to individuals
who had been identified with depression agextluded social care and social security
expenses. Otherwise, the review uses a human capital approach for pricing the lost
employment, acknowledged to create fairly high forecasts from what is believed to be tough
economic effects of value. Even after dbenearly obvious limits, some reports not only



include specific details of the cost effects of health senhogalso serve to point out that the
consequences of depression are much moreeéanhing [21]. Further research raises more
intelligence on th relationship between depression and labor. So, anxiety ancsaifed
depression are the leading sources of absence from work in the United Kingdom [22].
Moreover, hidden effects of depression on decreased output at the workplace are an influence
that cannot be accurately assessed by absenteeism figures i8]y.Ta proof can be seen

that relapses of depressive indications affect the employ status faster than use of health
services [24]. Even though frequently debated in terms of reduced -matieroutput, the
consequences of depression on employment are usually instantly felt by individuals suffering
these diseases. Like for the majority, an employment is not just their primary foundation of
earnings as well as retirement welfare benefits andbejagumerous marginal benefits,
neverthelessit also creates confidence, provides personal uniqueraess widens social
networks [25].

In addition, some studies concentrated partitplan a single cause of indirect costs:
expenses of reduction of incem The research is founded on National Comorbidity
Replication Surveys (NGR), a residenbased epidemiological investigation of psychiatric
illnesses. In this study, results from approximately 5,000 persons had been utilized to measure
the lost income bynatching earnings in the prior twelve months of individuals with mental
illnesses with twelvanonth incomes of people with no mental issues. The researdrezbnt

on people sufferingrom extreme mental disorders. The findings from [26], built on a
universalized linear model examination, show a medium decrease in income of $16,306 for
people sufferingrom extreme psychiatric ailments, mutually without and with incomes, and
also that around 75 percent from the overall decrease in earnings originatec ol \pith

any earnings the previous year relative to persons who had no incomes at all. In trying to
extrapolate these distinct outcomes to the wider populace, the writers reported that severe
psychiatric disorder is interrelated with a yearly harm imimes amounting to $193.2 billion.

In addition, there remain many noticeable features in this article. Most of them is the gender
gap in salaries: As the incomes of male individuals with extreme mental disorders fell to
$28,070 relative to men with no suffeg from serious mental illness, those earnings were
still higher than those of women without severe mental ailments. This finding cannot be
clarified through a significant quantity of females external the workforce, since the study of
those themes receng good incomes showed just the similar significant gebdsed income
differences. The second unusual result is that earnings reductions are not solely a function of
chronic unemployment [26]. Finally, as these findings are applied to the general thublic
economic loss is significantly higher than the prior figures, which seem to be justified only
marginally by inflationary factors [27].

To further approach this issue with a specific country: The existence of extreme anxiety and
depression disordersab been linked with an annual substantial drop in income for both
working and unemployed South African individuals. In person expense models, the total
projected loss of revenue connected with extreme depression and anxiety disorders was
$4,798 per persoper year, adjusted for age, ethnicity, drug misuse, occupation, family status,
and household size at that time. Forecasts of the gross annual loss to South Africans coping
with these diseases of missed revenue, generalized from the study, amounteditbcaPBi6

that period [28].

Basically, two types of figures are required to measure the indirect and direct costs of the
disease: epidemiological statistics on the occurrence of the condition, health treatment, related
death, injury and, in some instancegarceration and per patient expense of the disorder on
the basis of economic statistics. Epidemiological information is usually relying on significant
samples that notify prevalence ratios in given people and cohort investigations that relate the



findings mentioned already. Price figures are typically extracted from experienced estimates,
like mean hospital bed expense per night for emergency or mental institutions and are
afterwards compounded by related epidemiological data [8].

Basing on figures by@.0, the worldwide indirect and direct financial costs of mental illness

were evaluated at US$2.5 trillion. Relevantly, the indirect costs of US$1.7 trillion are far
greater than the direct costs of US$0.8 trillion, which contrasts with other primargsiline
classes, such as cardiovascular disease and cancer. The direct and indirect expenses have been
calculated at EUR798 billion for the European Union, an area with highly advanced
healthcare systems [18]. The direct and indirect expenses of psychiagss iire anticipated

to geminate by the year of 2030 [17]. Ment i
contain expenses allied with mental illnesses detached from the public health service, like
legal expenses due to illegal substance exploitatipn [8

4 Missed Chances inEconomic Expansion

From a macreeconomic viewpoint, the expense of mental illnesses in a given society can be
enumerated as a reduction of economic production by calculating the potential effect of
psychiatric conditions on the GDP [8]he core concept behind this policy is that economic
development relies on labor and financial resources, all of which may be adversely impacted
by sickness. Capital is being decimated by health care spending and labor is being depleted by
injury and deth. Capital depreciation is measured on the basiked$avings rate data, care

costs and the ratio of therapy expenses financed from personal savings. The effect on labor is
calculated by contrasting the GDP to a couaisual setup that implies no dése demises in
contradiction of t he predicted deat hsE sic
production are often estimated for corporal conditions and seldom for psychiatric disorders.
Nevertheless, the effect of mental illness on economic dawelopcan only be approximated
implicitly. Thus, the lack of economic production is primary estimated for somatic conditions
compared to their corresponding quantity of disabditjusted life years (DALYS). In the
subsequent phase, the reduction of ecoag@moduction for psychiatric illnesses is calculated
based on the relative scale of the related DALYs for other illnesses [17]. There are studies
which estimate the total economic production decline connected with mental conditions
between 2011 and the 322030 to be US$16.3 trillion globally. This relates the economic
productivity damage assimilable with psychiatric disorders equal to those of cardiovascular
issues and greater than that of cancer, diab@mteschronic respiratory diseases [8].

5 Evaluation by Value of Statistical L ife

The value of statistical life (VSL) method is the widest technique used to measure the
economic effects of mental illness. This approach suggests thaffadeetween risks and
capital should be used to assess the prababil injury or death due to psychiatric illness.

This quantification study reveals tradffs or theoretical expectations, such as results from
polls, which questioned people what they'll be willing to spend to escape a specific hazard, as
well as how mah funding they would actually require taking on that threat [17]. The VSL is
then determined on the basis of these arbitraryvadlie ratios. Suppose, for instance, that the
overall lifetime chance of deceasing from depressive illness is 15 in 1,08@mAshowever,

that there are steps that might agege that chance to 5 in 1,000.

If citizens of a particular demographic are able to pay a mean of US$50,000 on these steps,
the estimated VLS will be US$5 million for that population to be reproduced tivéh
calculation(1).

US$50,000 [(157 5)/1,000] (1)



A similar reasoning can likewise be used by considering the ability to sacrifice monetarily to
no longer struggle with a particular illness. As a consequence, the VSL strategy not just
accounts for nssed revenue and expenditure on information, prescriptions and treatment, but
also for the expenses associated with injury and suffering. Applying the VSL method, the
worldwide financial cost of mental illness was calculated to be US$8.5 trillion in 24ik6.

the economic increase effect, this calculation is equal to that of cardiovascular ailments and
greater than that of chronic respiratory issues, canoerdiabetes. The economic pressure is
also projected to nearly duplicate by 2030 [17]. In bnmeéntal illnesses inflict immense
monetary costs, directly through comparatively low treatment costs, and indirectly through
proportionately high productivity reductions and commercial growth impacts. This sample of
comparatively little direct against cadsrably large indirect costs varies from nearly all other
disability classes, although the entire spectrum of psychiatric illnesses has rarely been taken
into consideration. As this estimated scale of economic losses relies on the analytical method,
available figures from year 2010 suggest that the burden of psychiatric illnesses can be
calculated at US$2.5 trillion by means of the conventional human capital method, or US$8.5
trillion using a willingness to pay approach, recognizing that global healtetmeat in 2009

was around US$5 trillion [8] [17]. Mental illnesses therefore cost more than chronic somatic
conditions, such as diabetes and cancer, and the expenses are predicted to rise exponentially
by 2030 [8].

6 Missing Activity

The previous overview ahe worldwide economic burdens of mental illness is substantiated
by various national surveys and an -Blifle report by the European Brain Council [18].
Questionable here is how these studies have been interpreted and why the legislation has
modified the anount of support for prevention, diagngsiad care. Nevertheless, psychiatric

and substance use issues are frequently not part of existing medical care programs [29].
Although these methods are considered universal health services, they restrict psyrhiat
drug use conditions. These circumstances continue even as the respective health interferences
at the populace level, such as the disposability of alcohol, the community rate, such as school
life skills instruction and the level of health servicese auccessful and can be properly
enforced. Furthermore, their adoption is mostly -@ftctive, but the care deficit for
psychiatric and substantive use problems is greater than in any other health field. Ability to
psychiatric health care is typicallyimmal due to limited staff and facilities, and appropriate
evidencebased services are not offered. Crucially, there is nearly no particular prevention,
with many highincome countriehavingno exception. This brings up the question as to the
causes fothese extraordinary disparities and the apparent lack of political engagement to fix
the issue. Firstly, it should be recognized that the advancement and application of reliable and
successful diagnosis and recovery strategies for mental wellbeing iatoalgomparatively

early level, and so numerous evidefizsed therapies and treatments have just been
accessible in the last 30 years. Capacity building regarding manpower, facilities and other
services is also well behind other illness fields. Abovetlaflre might be a speculation that
stigmatization and misbelief about both psychiatric and addiction problems continue to be a
significant part. This is not just nggrofessionals who tend to think that mental and drug use
conditions are not actual illness that they cannot be cured adequately, and that those
suffering are at any rate partially liable. As a result, cultures are likely to invest far more on
somatic ailments than on psychiatric illnesses, even if the mortality and economic effects are
in minimum as high as those incurred by somatic problems [8]. For instance, research reveals
the existing public opinion on the distribution of capital. Relying on a survey from the general
population of Germany, adolescents were allowed to pick three outefmedical problems

for which they would choose services not to be decreased if broad reductions in the health



50

budget were required. Around twiloirds of participants listed cancer as a medical disorder
that ha to be protected from decreases, accompahied\IDS, diabetesand myocardial
infarction. Just a limited number of participants related to psychiatric illnesses, such as
depression and schizophrenia [30].

Beyond the influence of public sentiment, financing policies in certain cultures remain
cenered on lethality and life expectancy, and although psychiatric illnesses not directly lead
to a high degree of fatalities, they seldom feature on mortality data. In the end, it does not
appear to be widely understood that mental illnesses are overwhelroomghbuting to se

called highcost consumers of our medical scheme [8].
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Fig. 2: In the event of general cutbacks within the healthcare budget, medical problems on
which services should not be cut. Resalttsin percenages multiple responsesere
allowed.

7 Need forl mprovement andRequired Changes

Owing to the aforementioned factors, the ongoing lack of funding in mental health services is
likely to continue without reconsidering the expense of mental illness, the cost savings of
medication and pkention treatments, and the necessity for a substantive improvement of
stigmatization [8]. While signs of laregeale interventions to change this condition have
begun to appear [31], culture, policymakers and stakeholders must be continuously and
repeatety educated about the actual rate of mental illness, such as personal strains and the
full spectrum of future economic consequences. Yet another priority must be on the efficacy,
viability and affordability of interventions to reduce that strain. If theeps persist, people

will potentially be more likely to agree that investing resources on prevention and treatment
of mental illnesses is a reasonable expenditure [8].

Frequently fundamental ndmealth expenditures are not superficial ornaments in exgensi
scholarly research. Nor are the analysts' plots expected to cost. These are the current strains
on capabilities that must be endured by individuals or members of society. Productiveness
losses for the economy had exceeded a relative scale, but thengekdk of profits for
individuals with depression may have suffered serious harm. More focus should be given to
the first step in the study of transition, which shows us the full scale and extent of the
economic effects of these diseases. In additiveretis a demand for cestfectiveness and

related assessments that team expenses with information on the effects. The concern, though,
is that so many analyses are very limited in their costing and sometimes performance. In
reality, medical providers aally consider some nemealth implications of psychiatric
disease, such as the motivation of a client to return to work before making decisions.
Nevertheless, as achievement evaluation not only becomes more widespread, but also brings
benefits and finegt will get more and more difficult for such practitioners to make choices



that preserve someone dis@esources, particularly patients, at the expense of the assets of
their own department. Child and youth mental health providers can do what they can to
handle mental disabilities regarding their limited funds. This is at the heart of the matter.
Studes can only explainthat care providers and their managers could only do as much as
their resources and success evaluation systems enable. Efficient stepestly be done at

the federal level in general, which also implies at the point of particular government facilities
fixing incentives that otherwise discourage organizations from doing what is better for
patients atherate that is more cosfffective br society. Politicians have, in turn, to consider

the distributional effects of diverse mental health policies in real life. Quite broadly, whether
mental disease is more common in {m@ome communities and whether concealed
individual and family conse@unces are overlooked as policgr implementation adjustments

are madé or whether possible new innovations are rejected, the question arises if this would
not contribute to the socioeconomic isolation of already disadvantaged groups. Moreover,
individuds with mental health issues also have a wide variety of requirements. In conclusion,
it is essential that the expense of their treatment is broadly similar if policy and procedure are
to develop either their efficacy and their distributional implicati@3§.

Conclusion

On the basis that every year a large number of people suffer from mental illness, the
preceding article shows, that these diseases are a heavily public health issue that has
significant societal implications. Three different ways were rilesd to assess the economic
impact of mental illness on society: the human capital approach, the economic growth
approach and the value of statistical life approach use different ways of estimating economic
consequences. The first deals with the direct ialirect costs of mental illness, while the
second takes a closer look at the depletion of capital and the depletion of labor. Finally, the
latter tries to anaBe the willingness to pay, which deals with the perceived investment that
people would be wlihg to make in order to avoid, for example, a mental illness. To improve
the current situation, however, increased activism is needed. A mindset away from the
stigmatization of the mentally sufferers must become established. After all, it is not only lay
people who condemn mental disease. So, this is one reason why the resources for dealing with
mental problems are still severely limited. Due to the fact that studies have recognized the still
insufficient awareness of the urgency in the broader societpsychiatric issues, it is in
conclusion important to note that changes must also be initiated and supported by
governments in particular in order to achieve sustainable and effective improvements. For it is
likely that mental health services will continu® be underfunded without deeper
consideration of cost savings in medications, the cost of mental illness in general, and
preventive treatments. Because always it should be the main aim to preventively counteract
mental illnesses, to minimize the suffeyiof individuals with psychiatric disorders and even

to be able to cure theiin with possibly even positive consequences for further economic
growth.
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Abstract
This study examines the level of excellencévad companies, using Business Improvement
Matrix (Bl M), which is based on European Fo

Excellence. It compares those organizations and shows how their quality management
systems make an effect on BIM results. Theeagched companies are genXone S.A., which

is in the process of implementing a quality management system compliant with ISO 13485:
2016, and Centrum Genetyki Medycznej GENESIS Sp. z o0.0., certified with ISO 9001: 2015
since 2018. Both of them belong to seqcing industry in Poland, using new generation
sequencing. This study shows that the company that has implemented its quality management
system and has fully adopted its standards achieved a higher level of excellence than the
company that just startedd process dmplementation ofheir quality management system

Keywords
Businessimprovement matrix; Quality management Continuousimprovement Level of
excellence

Introduction

This study presents the results of Business Improvement Matrix (BIM) tootganizations
at different stages of their quality management systems: genXone S.A., a company in the
process of implementing a quality management system compliant with the ISO 13485: 2016
standard, and Centrum Genetyki Medycznej GENESIS Sp. z 0.09080 2015 certified

since 2018. The BIM all ows for the assessme
excellenceo [1]. |t has been stheoesults of BIM t I SO
assessment.

There are different studies presenting te&ationship between ISO quality standards and
EFQM model. In general, the conclusions say that there is a positive correlation between ISO
9001 certification maturity and EFQM business excellence model results [2], but these studies
have been purely thestical. There was also a study conducting the analysis and comparison
of impact on the communication system and external relations at schools that implemented
EFQM model versus the ones that implemented ISO certificates [3], but it did not measure
how thelSO standards changed the EFQM model results. There have not been any studies
done to compare two similar companies that differ in their quality management systems
maturity stages to evaluate how ISO quality standards, such as ISO 9001:2015 and ISO
13485:216, affected the results of the Business Improvement Matrix. These are important
studies not only for scientific research purposes, but also for practical use, for all
organizations seeking comprehensive improvement of their management systems, as well as
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for all companies currently having a management system compliant with 1ISO standards and
wanting to find a tool to measure their progress on the path of continuous improvement.

1 Quality Management

In ISO 9000, quality is defined as the degree to which afsaherent characteristics of an

object fulfils requirements [4]. Taking this into account, quality management is the act of
managing processes that allow us to obtain a given degree of meeting these requirements. It
can al so be def eingalldctiaties andaasks needed to maintais & desired

l evel of excell enceo, a s bestknawn sydtemb for gdalitya m B ar
management are standards issued by International Organization for Standardization, also
known as I1SO [6].

1.1 ISO Quality Standards

ISO 9000 family of quality management systems are one of the most used QMS tools today
[6]. Not only do companies by their own decide to start implying ISO quality standards, but
also the customers, investors and other third parties erapd them to be certified by ISO.

It is worth mentioning that ISO 9000 family is not the only quality management system
provided by ISO organization: there are different sespacific versions of it, one of which is

ISO 13485:2016, which is a comprehers management system specifically for the
manufacture of medical devices [7].

1.2 European Foundation of Quality Management and its Model of Excellence

EFQM is a normprofit membership foundation in Brussels, established in 1989 to increase the
competitivenes®f the European economy. They invented an EFQM model [8]. This model
provides a framework allowing organizations to determine their current "level of excellence"

and where they need to improve their efforts. The model also helps to ensure that business
deci sions incorporate the needs of al | stake
objectives. It consists of 9 areas, as listed below [1]:

1. Leadership (how management and all managers behave and act to inspire and drive
culture change towards a qginalorientation)

2. Policy and strategy (whether the policy and strategy are formulated, reviewed, and
improved in line with the EFQM management concept)

3. People (how the company unleashes the full potential of its employees)

4. Resources and Partnership (how aficial, information, material, and technology
resources are effectively used to support corporate policies and strategies)

5. Processes (how critical processes are applied and controlled to ensure continuous
improvement of the enterprise)

6. Customer oriented selts (how the customer evaluates the quality of products and
services)

7. Staff oriented results (how the employee assesses the benefits of employment in the
enterprise and his own contribution to its development)

8. Society oriented results (what are the ielahips of the company with the local
community and the impact on the natural environment)

9. Key performance results (to what extent the company achieves the planned goals)



1.2.1 Business Improvement Matrix

Business Improvement Matrix (BIM) is a selsessmentobl designed by EFQM
organi zation for companies to provide them
excell enceo, getting the possibility of con
setting a further path to development [1].

a) The matrix casists of 9 sections (columns), where each section is assigned 10 criteria,
reflecting the degree of excellence of a given organization within a given area. To fill the
matrix, the companif no actions have been taken to develop or implement an action pla
for a specific level answer NO, the matrix field remains blank, the organization receives
0 points

b) If an approach to the problem has been taken and / or documented and a record of each
implementation is available, or in the case of the results sdttiba approach has been
taken and is starting to deliver resuitsanswer DURING IMPLEMENTATION, the
matrix field is marked in yellow, corresponding to 0.5 points

c) If the records show that the approach has been fully implemented and adopted by the
compaty, or if the implemented approach is a complete sudcasswer YES, the field is
marked in green, corresponding to 1 point. [1]

The points from each section are summed up and the result is obtained by the product of the
sum of points and the weight ofetlsection, according to the EFQM model [1]:

f Leadership: T10

f Policy and strategy: 18

T People: 109

T Resources and Partnership: 129
f Processes: 114

f Customer oriented results: 120
f Staff oriented results: 109

f Society oriented results: 16
f Key performance: 115

Examplesof criteria from Leadership section:

1) Managers develop their own awareness of Total Quality Management (TQM) and
company improvement. This process is deeply rooted and can be sustained despite
personnel changes

2) Managers decide to take measures that iserepality awareness among employees.
They assess and develop this awareness, @/gusing leaflets, providing educational
materials on quality)

Each criteum is becoming more complicated and harder to achieve with each level in the
matrix, which meang is easiest to achieve criteria number one and hardest to achieve criteria
number 10.

2 Research Subject andts Objective

The aim of the research is to examine the impact of ISO quality management standards on the
company level of excellence, measuredhvBusiness Improvement Matrix assessment. The
subject of the study are two companies: genXone S.A. GBNESIS Sp. z 0.0. Both
organizations belong to the genetic sequencing industry, hoBRBIESISSp. z 0.0.has



implemented the ISO 9001: 2015 manageim®ystem since 2018, and genXone is only
currently in the process of implementing 1ISO 13485: 2016.

3 Results

Comprehensive interviews were conducted with representatives of the surveyed companies.
During the interviews, all the criteria of the matrix werscdissed, and the interviewees
presented the degree of fulfillment of the given requirements in their organizations. Based on
their responses, the BIM fields were completed.

Tables 1 and 2 show the results of the BIM assessment for genXone SGEBKSISSp. z

0.0. The companies scored 395 points, &@ENESIS Sp. z 0.0. scored 780 points
correspondingly. Both organizations achieved a really high score for companies that did not
implement EFQM model in their policy. The author of this article suggeststibahigh
results were scored due to the industry of those companies, since laboratorseseaoe
orientedenterprises need to conform to strict laws imposed by the government.

It would be worth considering for both organizations to take additional gtapshey could

take to improve their level of excellence as measured by the MDP matrix. Examples of paths
towards continuous improvement would be, for example, starting activities influencing the
local environment of the surveyed companies, working gororing customer satisfaction
processes aGENESIS Sp. z 0.0. or completing the processes under implementation at
genXone S.A. in genXone S.A. additionally, it is suggested to repeat the tests after receiving
the ISO 13485: 2016 certification in order & sew goals for continuous improvement.

Tab. 1: Results of genXone S.A., company in the process of implying 1SO 13485:2016

standards

N |tsasrsnp| | oo | rocese| ot | nene | ot | arrare

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.
GREEN 4 6 3 6 0 3 0 0 2
s 2| 15 2 05 25 0 2 1 1.5
SuM 60 60 45| 585 35 60 18 6] 525
genXone S.A. 395

Source: Own



Tab. 2: Results of GENESIS Sp. z 0.0., company certified with ISO 9001:2015 since 2018
Policy Partnerships Customer| Staff | Society Key
No. | teatersii | ey | % | Resources | o] Resuits | Resuiis | Resuts || Resus.
10.
9.
8.
7.
6.
5.
4,
3.
2.
1.
GREEN 10 9 8 10 9 6 9 0 6
oo 05 |0 0 0.5 |0 0.5 |1 0.5
SUM 100 76 72 90 133 |120 855 |6 97.5
GENESISSp. z 0.0 780
Source:Own
Conclusion

Based on the presented study, it can be concluded that the level of organizational excellence,
measured with the Business Improvement Matrix is affected by imptatren of the quality
management system of ISO standards. It is evident not only by the very high result of
GENESIS Sp. z o0.0., but also due to the fact that genXone, which is in the process of
implementing ISO standards, has a lot of ansWwietdRING IMPLEMENTATIONO. The
company has a lot of room for development: the completion of the implementation of all the
criteria marked in this way will increase its score to 531 points, i.e. by 34%. The results also
highlight the differences between the two compartiesir politics and structure, but the fact

that GENESIS Sp. z o.dwolds up so well the developed QMS practically eclipsed all issues in
which genXone has advantages o&&NESIS Sp. z o.asuch as technology or fact being a
joint stock company. This rearch shows how important conforming to the ISO quality
standards is in the process of measuring the level of excellence with EFQM model and how
much it can affect the end result.

The limitations of this study include a small sample size and limited sdfagiscussion: the
author recommends conducting further studies with an increased number of analyzed
companies at various stages of implementation of different quality systems. Future studies
would be able to describe correlation between implementing I6&ity] standards and
achieving higher results from EFQM model more efficiently with more data gathered in
practical research. Future studies could analyze a specific company in its implementation of
ISO quality standards and measure its level of excellengestigate how these standards
operate in different industries, or compare companies that have not implemented ISO



standards but have implemented EFQM models on how their performance is changing during
the implementation and certification of the ISOnskard.
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Abstract

This article focuses on the division of the daily activities of smifployed persons on
entrepreneurial activities, unpaid work, leisure time and other activities, and their
interconnection to the feelings of happiness (as part of subjectivbemed). Modified Time

Use Survey (TUS) methodology was used to gather dativesion of time and to identify
SWB. The 13 groups of activities and 161 satiployed persons were included in the
analysis. The results suggest that both-eelployed men and women dedicate more than 8
hours per day for paid work. Daily activities dwugiwhich the highest part of semployed

men and women feel the happiest belong to leisure activities. Unpaid work activities bring the
highest feeling of happiness to 12.5 % of setfployed women. Feelings of happiness of
selfemployed women are morkictuating during the paid work than feelings of happiness of
selfemployed men. In the evening, the feelings of happiness of thensplbyed women
decrease significantly, which could be caused by double burden-eihselbyed women.

Keywords

Selfemployed persons; Gender; Subjective wmding; Time allocation; Entrepreneurship;
Daily activities.

Introduction

Increasing interest in the issue of quality of life, happiness or satisfaction has undergone an
interesting and contradictory development, esplgcian terms of finding appropriate
indicators and ways to measure them. The complexity of the issue is evidenced by the shift of
theoretical reflections from the neoclassical welfare economy (Edgeworth, Marshall, Pigou),
through a new welfare economy (P, Hicks, Hotelling, Kaldor), towards the economy of
happiness (Easterlin, Frey, Stutzer, Kahneman, Diener, Veenhoven). At the same time, there
is as assumption that economic activity, the production of goods and services, is certainly not
an end, but levalue only if it contributes to human happiness [1]. This applies also 1o self
employed persons, individuals who have voluntarily decided to devote their skills, time, and
energy to achieving selected goals that they can manage themselves-ekspdaeiment is

an important part of the Slovak economy, we decided to pay attention to this issue in
connection with the research of subjective vbeling (SWB).

1 Literature Review

Satisfaction of selemployed persons has been addressed in several foreign .s&wmies
focus on the purely cognitive component of SWB of-setiployed, such as income, wealth,
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or economic prosperity [2]. Cognitive wddking is also associated with the conditions of
doing business, the organizational structure of the company, flgxitwr independence.
Author of [3] examined the impact of working and family conditions on the career success
and mental welbeing (cognitive SWB) of 111 sedfmployed persons. The results of his
study show that conditions in the work environment afteet time spent at work, while
conditions in the family environment explain fluctuations in time spent in the home or with
the family. Among SWRBrelated factors, he examined autonomy/independence, inflexibility
of working hours, work overload, engagementvatk, parental responsibilities, engagement

in the family, time spent at paid work (business), conflict between work and private life,
career satisfaction, family satisfaction, life stress, and other variables (especially size of
business, length of bugss). He found that gender, work, and family characteristics (number
of children, partner/spouse) significantly affect time spent at work and time spent in the
family. Author of [4] extended the cognitive SWB of s@iployed persons by other factors
thatare by nature linked to sedimployment (entrepreneurship and independence, diversity of
entrepreneurial activity, business life cycle, entrepreneurial health).

The affective and cognitive components of SWB are interdependent. In a sample of 1122 self
employed personsarticle [5] pointed out the connection between the hedonic (affective) and
cognitive components of SWB. Autharg[6] on a sample of 135 edmployed persons from

the Netherlands elaborated a classification of four determinants of SWB, naonetyitment

to work, job satisfaction, exhaustion and workaholism, which also cover both dimensions of
SWB. According to them, these are significantly influenced by such factors as the achieved
turnover, profit, and number of employees (the higher theitpesfd the number of
employees, the happier the sethployed persons are).

Several studies point to the interrelationship between business and national happiness. Based
on an analysis of available resources on entrepreneurship andsiWig|7] found tha the

use of opportunities in the form of entrepreneurship contributes to societal happiness in the
initial stages of entrepreneurship (in the later stages of entrepreneurship, however, this effect
decreases significantly). Authord [8] examined the impa of SWB on business in 75
European cities using data from the Quatifylife survey. Authorsof [9] focused on the

impact of entrepreneurship on life satisfaction and happiness, pointing to their close
connection withfinational culture.

Gender is an iportant determinant of affective SWB of sethployed persons. Authood

[10] examined the impact of a positive emotional family background on business success in a
sample of 253 entrepreneurs. They pointed out thatesghloyed women can combine
entrepeneurship with their families and can benefit more from an emotionally positive family
background better than male entrepreneurs do. Autbfof$1] found those selémployed

who are more educated, married and have children, are happier than oteenmled
persons. They also pointed out that-ssifployed persons show a significantly higher average
level of happiness than employees.

There are no relevant studies in Slovakia focusing on the SWB (especially affective part of
SWB) of selfemployed persondVe try to fulfil, at least partially, this gap.

2 ResearchSubjects andResearch jectives

This article focuses on the selmployed persons in Slovakia, their daily activities and
subjective weHbeing expressed as the extreme (positive) emotion during the day. Self
employment as part of small and medium sizemprises (SME) in Slovakia belongs to the
entrepreneurship (act 513/1991 Coll. Business Code) anéraplbyed person is a person,
who gain income from business activities (act 461/2003 Coll. On Social insurance). The most



common form of selemploymentis a trade business, covering 53.75% of all economic
subjects and 93.72% of safployed persons in Slovakia (source: based on data from
Statistical office SR,2020). Seéimployed persons represent a specific group of respondents,
mainly because the letig of their paid work (entrepreneurship/business activity) is not
limited by law. Selfemployed persons are not under the legal protection of the Labour Code,
and they can perform paid work (business activities) for any length of time on working days
and &en on weekends. This can have a significant effect on the amount of time spent in
unpaid work and leisure activities, but also on theesibje perception of happiness.

The main objective of tharticleis to find out in which activities during the standlavorking

day the selemployedmen and women in Slovakia feel the happiésimeans that their
affective SWB is the largest. Because of the specifics ofeseffloyed men and self
employed women, we focus on the daily activities and extreme positive emottbosef
particular groups of seémployed persons.

Based on literature review, observation, and experience from previous research, we
formulated the following research assumptions:

Al We assume that sedfmployed men spend more time in paid work (entreqneship) than
seltemployed women, while selfnployed women dedicate more time to unpaid work
than sefemployed men.

A2 We assume that the activity in which most respondents feel happy are leisure activities.

A3 We assume that the selihployed womefeel happier in performing activities of unpaid
work during the working day than the sethployed men.

3 Research Methods

To obtain information on the use of time and the affective component of SWB eof self
employed persons, we conducted an original resdsrsbd on a modified TUS methodology.

The survey consists of two parts, household questionnaire (concerning ciemagraphic

data of households, characteristic of the household, preferences of individual members of the
household), and individual timeady for every member of the househoWithin the survey,

we addressed 833 households in Slovakia and 1,767 individuals (household members, it
means individuals were @mbers of surveyed households).

We conducted the survey in the period of Apiiflay 2017; with respondents reporting data

for 2016 (the research was conducted as part of the VEGA project [12]). We processed the
results of the survey in the second half of 2017; the first processed data were available at the
beginning of 2018. To ensure thepresentativeness of the sample we used weights
considering the population structure (based on the data from 2011 census). The dataset of
households is representative according to the number of household members, and the
proportion of households in the regs. Dataset of individuals is representative according to

the gender and age category of the respondent.

For the purposes of this article, we furtlaalyzedthe database of individuals, specifically
information about seléemployed persons. Out of theabnumber of 1,767 respondents, there

are 161 selemployed persons (9.1%), almost 55.5% employees (in the private sector and in
the public sector), 2.6% on maternity or parental leave, 1.2% unemployed, 14.8% students,
14.6% pensioners, 1.3% partially qrermanently disabled persons, and 0.5% other
economically inactive persons. Due to the setting of weights for the total sample, it is not
possible to automatically assume the representativeness of the subset-emhpielfed
persons according to the abastearacteristics. However, the survey is so original and unique



(not only in terms of time, but also in terms of space) that we nevertheless dare to publish its
results with attention to the above fact.

To find out the emotions during the performance ofoter activities during the day, we used

one of the methods of measuring the affective component of SWB, namely the method of a
time diary supplemented with the question focused on the extreme emotions. Using the
guestion "during which activity did you feblppiest?”, we were able to connect extreme
(positive) emotion with a specific activity. The time diaries included 13 groups of activities
belonging to the paid work, unpaid work, and leisure time, based on the HETUS 2008
classification [13]. In terms ahe HETUS classification, we distinguish following activities:
personal care (divided into sleeping and personal care), paid work (employment,
entrepreneurial/business activity, including travelling to and from work), study arstisdyf,
household cared{vided into cleaning, childcare, and assistance to adult household members),
volunteer work and social interaction, social life and entertainment, sports and other outdoor
activities, leisure activities, mass media, travel and other affigueuse of tine.

Table 1 shows the structure of the research sampleefsglioyed persons) by gender.
Tab. 1: Structure of selemployed persons by gender

Gender | Number | Percentage
Males | 111 68.7
Females 50 31.3

Total 161 100.0

Source: Own calculations based on survey

To display information about extreme positive emotions (happiness) for 24 hours a day, we
divided the day into 3@ninute intervals. Even though these are relatively long intervals (a
division of 1015 minutes is used in case of official TUS [14], we considerdivision to be
sufficient.

4 Results of the Research and Discussion

Research assumpti@il is based on the findings of previous research on unpaid work abroad
and in Slovakia [10, 15]. This assumption points to the fact that women, despite their duties in
paid work (in our case during the performance of entrepreneurial/business activity), manage
to perform a larger extent of unpaid work than-geffployed men do. On the other side, we
assume that seémployed men spend more time in performing businesgitaas. On the

graph in Figure 1, there are data on daily activities (divided into paid work, it means
entrepreneurship, unpaid work, free time and otherproductive activities.

Results show (and confirm assumptiokl) that selfemployed men perform me
entrepreneurial activities than selinployed women (10 hours per day comparing to 8.89
hours per day). On the other hand, ssifployed women perform more unpaid work activities
(2.59 hours per day, comparing to 1.17 hours per day in case of mergnfpéifyed men

have also more time for leisure activities (3.49 hours per day, comparing to 2.77 hours in case
of women). Both men and women spend more time in paid work than is the maximum
working time of employees (40 hours per week, it means 8 houdagger
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Other non - productive activities

Fig. 1. Dalily activities of selemployed men and women during the working day (in hours)

Experiencing feelings is subjective, and women and men tend to feel different during the
same activities. It was confirmed also for saifiployed personis several studies [16[17].
By using the questiorfiduring which activity did you feel happiest?we collected
information about happiest moments (linked wahparticular activity) of selemployed

persons in Slovakid-here is information on the numbef selfemployed men and number of
selfemployed women who experienced highest happiness during various daily adtivities

Table 2
Tab. 2: Daily activities and extreme feelings of happiness
Men Women
Activity |Frequency|Percent Activity |Frequency|Percent
Valid 1 7 6.1 Valid 1 6 12.0
2 3 2.6 2 2 3.2
3 2 2.1 3 0 0.0
4 17 15.5 4 5 9.5
5 1 0.7 5 0 0.0
6 2 1.4 6 6 12.5
7 11 9.9 7 5 9.3
8 0 0.0 8 0 0.0
9 41 37.1 9 13 26.8
10 6 5.7 10 4 7.8
11 10 9.2 11 6 12.6
12 6 5.4 12 1 1.6
13 1 0.7 13 0 0.0
Total 107 96.5 Total 48 95.3
Missing| System 4 3.5 Missing| System 2 4.7
Total 111| 100.0 Total 50/ 100.0

Activities: 1 = sleeping, 2 = personal care, 3 = travelling, 4 = paid work, 5 = study arsdgBlf 6 = houshold
care, 7= childcare, 8 = adult care, 9 = free timkeisure activities, 10 = free timecultural and social activities,
11 =free timei sport and physical activities, 12 = free timgsage of modern technologies, 13 = volunteer

work
Source: Own
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The results show that the daily activity during which the highest part eésgdfoyed men

and women feel the happiest are leisure activities (assumption A2 was confirmed). More than
37% of men and almost 27% of women feel the strongest emotion of happuhds
performing leisure activities. These activities include rest, reading books and magazines,
listening to music, watching TV. The paid work (entrepreneurship) is the second most
numerous group of activities in case of satiployed men (15.5% of sedinployed men feel

the happiest while at paid work). Surprisingly, care for children brings the highest happiness
only for less than 10% of seimployed men and sedimployed women. Unpaid work
activities (including food preparation, washing up, cleanidging the laundry, ironing,
house/garden/car repair and maintenance, shopping, and dealing with authorities) brings the
highest feeling of happiness to 12.5% of satiployed women, but only to 1.4% of self
employed men (assumption A3 was confirmed).

The so-called double burden of women is a part of their lives also in case &fmsplbyed
women. Besides knowing daily activities and feeling of happiness, we were also interested in
the development of the feeling of happiness during theT@sre is a dedepment of feeling

of happiness of semployed men and sedimployed women during the dayFigure 2 The

figure shows time intervals on theaxis (from 0:00 to 24:00, divided by 30 minutes). The

axis shows the shares of those -ssifployed personshithe total number of seéfmployed
(divided by gender) who feel extremely positive emotion (happiness) at a given time.

males females
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0,25
0,2
0,15
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0,05

0
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SUNT AT BT KT 67 67 AT @7 o S NT 0 05T G GG AT BT O ST Y A 5
Source: Own elaboration
Fig. 2. Extreme emotion of happiness of satiployed persons, divided by gender

The graph in Figure 2 shows how tle&tremely positive emotions develop in different
categories of selémployed persons during the day (24 hours). The results of the survey show
that feeling of happiness of salmployed women is more fluctuating during the paid work
(between the 7 am andpin) than feeling of happiness of sethployed men at the same
time. More selHemployed men feel happiest in the morning (7:00 am till 12:00 midday) than
selfemployed women. It could indicate higher focus on the work, not interference by
morning househdl routines. On the other hand, more -ssifployed women feel happiest in

the early afternoon (12 till 3 pm), which is still time of the paid work. It could indicate higher
enthusiasm for finishing the business activity and starting other daily actiitieboth, men

and women, the feeling of happiness is increasing in the late afternoon and early evening



(from 4:30 pm. till 7 p.m.). After 7 pm., the feelings of happiness of the saifiployed
women decrease significantly, compared to-ssiployed mentfie share of selmployed
women who feel extreme emotions of happiness at this time is lower than the share of self
employed men). During the evenings, there are mainly activities that fall into the category of
home and family care and free time actiwti seems that the double burden of women is so
exposed in the evening that their feeling of happiness is decreasing.

This finding contradicts the results, which apply to women and men employed in the private
sector. In this group of respondents (empésy the private sector), female employees show

a significantly higher share of extremely positive emotions than employees do [18]. It can be
concluded (however, only implicitly) that entrepreneurship and the obligations associated
with business activiteg irregular working hours, diverse and nomtine work activities

during the day, and overall energy demanding business activities cause greater emotional
exhaustion and a faster decline in positive emotions ofesafioyed women than of
employed women.

Conclusion

Doing business means undertaking voluntarily certain level of risk and it requires a lot of
energy, strength, wiland endurance. Doing business is physically, mentally, and emotionally
extremely demanding. Behind the high work commitmentyeth@re both positive and
negative emotions that naturally accompany business activities. Achieved success, good
market position, successful coping with competition or innovation, all this help to fulfil
feelings of happinesand satisfaction.

When examinig the division of time on various daily activities and affective component of
SWB of selfemployed persons in Slovakia, we focused on the gender that in our opinion,
significantly affects not only the time devoted for various activities, but also the Sty

the data from original research (based on modified Time Use Survey methodology), we
confirmed the assumption that sethployed men spend more time in paid work
(entrepreneurship) than semployed women, while sefimployed women dedicate more
time to unpaid work than seémployed men. We also confirmed that that the daily activity
during which the highest part of s&limployed men and women feel the happiest are leisure
activities (these activities include rest, reading books and magazinesingistenmusic,
watching TV). Results also indicate that smfiployed women feel happier in performing
activities of unpaid work during the working day than the-eeiployed men.

The research also shows interesting findings regarding the emotional stardimaensity of

the emotions experienced by sethployed women. We found out that, during the whole
working day, emotional feelings in case of women are more fluctuating than in the case of
men. These emotional fluctuations can be explained by a montaspous involvement of
selfemployed women in managing work responsibilities and solving work problems,
considerable personal responsibility, greater empathy, more intensive social interaction with
co-workers, business partners or other entities. Thiseflected in their exhaustion and
relatively sharp drop in positive emotions in the evening compared to men. Entrepreneurship,
therefore, from the point of view of gender, causesemalfloyed women greater emotional
discomfort than men and reduces théfiective component of SWB.

The research has several limitations. First of all, the sample edéregloyed persons was not
representative, and it is not possible to draw generally valid conclusions. Data were collected
in 2017, in the period of expansionithout any influence of Covid9 pandemic. Pandemic
could have influence not only on the changes in the work performance (such as work from
home also in case of safnployed persons), possibility to continue with the



entrepreneurship, but also subjectifelings associated to daily activities. In the future
research, it is necessary to include also influence of the d@vghndemic, to correlate daily
activities and associated feelings with various characteristics eérsployed persons and
Slovak ecaomic environment.
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Abstract

With the widespread use of the Internet, many industries have developed rapidly. The
economy based on the Internet poses a significant ttoethie traditional economy. Live
streaming plus-eommerce, which is acknowledged as the current global economic status, is
the result of combing live streaming and various industries through the Internet.

E-commerce live streaming is one of the most m$aletypes of online live streamintn this

article, it is defined as the live streaming of theoenmerce platform used by Key Opinion
Leaders or product sellers through the billive streaming function of the platform to
propagate goods, brands.eets, etc. to achieve goals of brand exposure and product sales.
Compared with the traditional economic model, the combined modetafenerce and live
streaming has its advantages and characteristics. This kind of marketing tool is now prevalent.
However there are many deficiencies ircemmerce live streaming that need to be improved
since the development oftemmerce is immature and supervision of Internet use is ongoing.

Keywords

Consumerbehavior; Digital and social medig E-commercelive streaming; Newmedia
marketing

Introduction

Si n c €0stthe emedgence ofcemmerce on a global scale has been changing the existing
economic structure fast, as wedl the traditional economic growth model and the operation
mode. Ecommerce, as a new economic model, has shown high potential and has become an
essential indicatoregardingthe level of economic development and sustainability of each
nation. Today, livetseaming, as a new trend, is naturally known to everyone. It has been the
topic of relish due to its trending popularity, various forms, and diverse platforms. Live
streaming has all advantages of the network resources, such as fast speed, convenience, and
interaction where globateommerce has presented a colorful pattern. Audiences are involved
hence they create interests, which satisfy their interests through using live streaming to
advertise or report products. Surprisingly, the growing live streamismess combined with
various industries operating through the Internet has developed rapidly worldwide, especially
in China. They have formed a global economic phenomdnanstreaming plus econoray

Since the phenomenon of live streaming has beer quihmon, some online marketing
agents begin to take full advantage of the broadcast to promote their sales. Compared with the
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traditional marketing channels, live streaming has played a more and more critical role in
marketing in the global market.

As anessential infrastructure for the new era of th& @dntury, network construction has

been attached with great importance in China. In the last six years when 4G was officially
deployed and used, Chisa4G Internet has reached the leading global levidrims of scale

and coverage. The® er si on of o6Completion of the | eadi
industry from January to May 20206 publishe:
Technology of China, shows that the number of mobile phmees in China has reached

1.592 billion, of which 1.279 billion are 4G users, and the number of mobile Internet users

has reached incredible 1.319 billion.

From the data point of view, China is indeed a country with veritable mobile Internet, and its
netvork infrastructure is relatively complete. With the wdsldnost significant number of
network users and massive network resources, the 4G network in China, has covered 98% of
the countrgs population [1].

With the extensive promotion and popularizatioh tbe 4G mobile Internet, the high
penetration rate of the MFi wireless network, and the high ownership rate of mobile smart
devices, Chingd ecommerce has transformed from the PC era to the mobile network era.
With the help of technological developmeatcommerce live streaming grew explosively in
2019, with a transaction volume of about 440 billion CNY (55 billion EUR) [2].

1 Research Objectives

The live streaming platforéa earliest content fields are the showing and the gaming industry,

and there isittle involvement in other fields. With the development of mobile Internet and the
popularization of smart hardware, users gradually get rid of time and space limitations and

can use their mobile devices to live stream and watch the live streaming ahanytie live

streaming platfor@ content also began to expand into education, financemenerce,
sports, aut omotive, and other industries, w
streaming pluso.

Prior studies of €ommerce live streaminfpund out that the scale of-eommerce live
streaming transactions in China would reach 961 billion CNY (120.125 billion EUR) in 2020
while the growth rate will reach 111% [3]. The number of live streaming content creators has
also increased significantli2ost90s and posd5sgenerationfiave become core users of live
streaming platforms [4]. The online live streaming platform has subverted the traditional way
of information dissemination and opened a new milestone fortireal interaction of
disseminatd information. This feature of online live streaming has gradually been sought
after by ecommerce platforms. From a strategic point of view, live streaming is a means for
e-commerce platforms to carry out branding and infrastructure construction. From the
perspective of development trends, with the furmeadof 5G, VR, and Al technology,-e
commerce live streaming will be in a rapid development period in the next few years [5].

Although in just a few years,-@ommerce live streaming, as an emergingusid/, has
developed extremely rapidly and successfully in China, there is currently a trend of slowing
down, and the potential threats to its further development are also gradually revealed.

In this article, the authors will focus on China as the maireadbpf discussion and Germany

as the reference object, to better analyze the success factors of the smooth development of e
commerce live streaming in China and also the potential threats and obstacles for the future
development. In the following, the aite will be mainly divided into three main parts:



In the first part of the article, we are going to introduce and analyze the development of
Chinese &éommerce live streaimg from the following aspects:

1. Related theories which can explain the current sdnaif ecommerce live streaming,

2. The rising reasons for-eommerce live streaming in comparison with traditional e
commerce and

3. A survey which can further provetheanalys f r om consumer sd perspe

In the second part, the authors will analyze wkogpmmerce live streaming does not rise in
Germany currently.

In the last part, the authors will list the current potential problems-admenerce live
streaming and corresponding development strategies and suggestions based on the survey
results and relatelderature.

2 Related Theories

Before analyzing the characteristics e€@mmerce live streaming in detail, the following
related theories can help us better understand the principles of its success.

2.1 AgendaSetting Theory

The theory shows that although thass media cannot determine peépldews on a specific

event, they can influence peofdeattention by arranging issues and therefore decide what
people should think at a particular time [6]. As a kind of mass media-thenmerce live
streaming platformalso has the same agerskdting function, at least it will decide which
products people should pay attention to during online shopping carnivals such as Chinese
Singles Day (11/11) and Double 12 Day (12/12) and during other brand activities. In essence,
it is also a kind of agenegetting that influences the products that people pay attention to at a
specific time, rather than influencing the user's opinions on the product itself.

2.2 KOL Theory

KOL, the abbreviation of Key Opinion Leadé&s,a concept in méeting. It is usually defined

as people or organizations with more accurate product informatioosendpinions are
accepted and trusted by a relevant group of people. They also have a significant influence on
the group of peoplebdbs purchasing behavior.

The theory believed that the mass media had an irresistible and overpowering force. The
information it transmitted was like a bullet hitting the human body, which could influence
peoplés attitudes and opinions. The audience was completely passive undsceihisio.

People discovered that theseretwo levels of communication in the process of information
dissemination. The mass media do not directly pass the information to the audience but pass
information in the way of the link of opinion lead¢rs.

During ecommerce live streaming, the streamers act as opinion leaders to pass the
information to the general audience. At the same time, they also act as gatekeepers who
decide what kind of informatioshould be passed to the audience. The information chogen

live streamers will affect the consur@@iopinions on purchasing the product. It can explain
why those top streamers have so many fans, enormous appeal, and amazing sales figures.

2.3 Spiral of Silence Theory

This concept describethe following phenomenonWhen people express their ideas and
opinions and findout thatthe opinions,they agreed withare widely welcome, they will



actively participate, and such opinions will be more and more diffused; while when people

find their opinions are not accepted st of the people, they will remain silent even if they
insist on this opinion. I n this circumstanc
strong insistence. In this cycle, one péstyoice becomes more durable and more substantial,

and te other party becomes w&8].

During the ecommerce live streaming activity, live streamers always use this theory to lead
the audience to make comments, most of the people will actively participate in obtaining
corresponding benefits, a small number pefople have different views, however, they
eventually tend to converge theirs to the majorities due to the fear of isolation. On the other
hand, live streamers will also use this theory to establish trust with most users and achieve the
conversion from iteraction to sales.

2.4 Uses and Gratifications Theory

The theorgs significance is that it believes that the audié@oasedia contact is an activity of
selecting media content based on their own needs. This choice is a kasdbctive
initiativedthat carreplace the viewpoint th@udiences are passdf@].

This theory is reflected in theammerce live streaming activity that before users need to
buy goods, they must understand the product information. Through the live streaming
function of the ecommerce platforms, the users' demand for a deep understanding of the
products can be met, and therefore facilitating the final purchase behavior.

3 Research Methods

To analyze the attitude ¢riternetusers towards-eommerce live streaming more objectively,
the authos have conducted a survegent by email from May to July 202@nd collected 201
valid questionnaires. Among the 201 participants, there were 99 males and 102 fé€heles.
age of the respondents of the survey is shown in graph in Figure 1.

Age Group Result
1%

\

2%
2%

29%

66%

Under 20 = 20-30 = 31-40 = 41-50 wm=olderthan 50

Source: Surveyconducted by the authors
Fig. 1: Ageof respondents in years

4 Reseach Results

One hundred and thidiyvo people among them were between 20 to 30 years old, accounted
for 66% of the total amount of interviewees. Most of them are students and youngvpeople
have just graduated or career freshmen. faight people were between 31 to 40 years old.
People in these age groups were all 85t and 80s; most of them were usually curious
about new things and liked to follow the trend.



Monthly Income

5%
‘ 15%

47%

33%
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Source: Survey condued by the authors
Fig. 2: MontHy income

According to survey datand shown in Figure ,2about 47% of all participants earned
monthly between 4,000 (500 EUR) and 7,000 CNY (875 EUR), and about 33% of them
earned more than 7,000 (875 EUR) but less than 10,000 €280 EUR) per month. In the
average salary data for 2019, thenaal average wage of persons employed in urbar non
private units in China was 90,501 CNY (11,313 EUR), which is an increase compared to the
annual average wage of 8,088 CNY (1,011 EUR) okerprevious year, and it was 7,541
CNY (943 EUR) if converted to an average monthly salary. The annual average wage of
persons employed in urban private units in China was 53,604 CNY (6,700 EUR), equivalent
to 4,467 CNY (558 EUR) per monfh0]. It shows hat most of the participants' salary was at
the uppemiddle level of Chiné average salary.

Why do you prefer to shop by watching live streaming
compared to traditional shopping models?

Other W 2,49%
Interaction with live streamers I 52 24%
Feeling of freshnessENNNNN 60,70%
The participation of KO LI  63,18%

Convenient and time-saving I 76,62%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Source: Survey conducted by the authors
Fig. 3: Reasons for watching-eommerce live streaming

E-commerce live streaming shows as a new popular trend, see Figuraly, lmeanuse of its

target audience, who are young generations of being8f@sstand pos®0s. The young
generation has become the leading consumer group in China. According to data, in the 11th
November (shopping festival in China), 2019, 55.9% of respuadeho aged from 22 to 25

years old (pos®5s), used installment buying, with an increase of 70% from the previous year,
and accounted for the largest share in all age groups, followed by the group of people aged
from 26 to 29 years old (peS0s) [11].

Among the respondents to the questionnaire, 96% of people indicated that they liked watching
live streaming sales, only nine people said they did not like watching Mest.consumers
were more willing to shop by watching live streaming than traditionapging models
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because live stream shopping is convenient and-demeng, as mentioned by 76.62% of
participants. Besides, K@k participation, feeling of freshness, and interaction with live
streamers were also main reasons for them to choose live sthe@ping. Some other people
preferred to shop by watching live streams because they could receive much more discount
coupons from the live room.

Which types of products do you usually buy through
watching ecommerce live streaming?

Other 1
3C I
Household appliances m——
Pet products mm

Toys m——

Shoes and bags
Cloths 1

Fresh fruits m————
Maternal and infant supplies m—— ————
Food and SnaC K < —

Make up and SKin care pro U C b

0% 10% 20% 30% 40% 50% 60% 70%

Source: Survey conducted by the authors
Fig. 4. Frequently bought types of products

By investigating the types of gds that Internet users purchase by watchiegramerce live
streaming most often, we found that food and snacks, makeup, and skincare products, as well
as clothes, shoes, and bags, are the most frequently bought things, see Figure 4.

According to data, Chieds snack food market size reaches 347,795 million CNY (44 million
EUR) in 2020. The market is expected to grow annually by 5.5% [12]. -Tbenenerce sales
amount of the snack industry in 2018 was 62.1 billion CNY (7762.5 million EUR), with a
yearon-yearincrease of 23.4%. Euromonitor International data shows that supermarket is still
the primary sales channel of food and snacks, accounting for 60% in the whole market,
followed by chain stores. Though the proportion of the sales ofthenenerce channé not

the largest, it is increasing quickly in the past few years [13].

In 2018, ecommerce became the largest sales tool for cosmetics and skincare in China,
followed by supermarkets and department stores. According to data from the National Bureau
of Statistics, from January to October 2019, the total retail sales of cosmetics in social
consumer goods was 238.2 billion CNY (29,775 million EUR) with a-gearear growth

rate of 12.1%. The total-@mmerce sales of cosmetics will likely reach a hundréubrbi

CNY (12.5 billion EUR) in 2020.

At present, the leading-@mmerce platforms in the clothing industry are still traditional
platforms such as Taobao, Tmall, JD, and Vipshop. It is estimated that the proportion of social
e-commerce platforms such askTok, Kuaishou will continue to increase in the future.
Reasons for this are, on the one hand, traditiorw@nemerce is facing exhaustion of traffic,

and social e€éommerce uses social networks to achieve-dost referral traffic; on the other
hand, so@l ecommerce facilitates purchases through consumers' trust with a high conversion
rate.



However, now it is evident that live streaming coverage is getting wider, from 3C digital
products (Computer, Communication, and Consumer Electronics) and housepitdtces
to automobiles, and real estate, all frequently appeared in live rooms.

In April 2020, Yonghao Luo, who is one of the first generations of Internet celebrities, has
completed his first live stream in TikTok. Unlike other live streamers, the raafscribers

of Luo are malesso he focuses more on 3C digital products in goods selection. According to
the data, his entire live stream lasted 3 hours, the total payment transaction exceeded 110
million CNY (13.75 million EUR) and cumulated more thanmBlion viewers. Luo set the

known highest live stream sales record on the TikTok platform. On the same day, Viya even
sold rockets in her live room. Only with 5 minutes, more than 800 people paid deposits, and
transactions were finally successfully cara#d [14].

How often do you shop by watching live streaming?

2% 0%

0
43% 55%

= Almost eveyday = Sometimes = Seldom = Never

Source: Survey conducted by the authors
Fig. 5. Frequency of watching live streaming

According to the survey, 110 out of 201 participants shop by watching live streaming almost
every daysee Figure 5which suggests that over 54.73% of people sh@asttong intention

of using such modern tool while the remaining proportion of people shows less intention of
using the live streaming tools. However, none of the participants has ever watched e
commerce live streaming, which again proves the view thamenerce live streaming is
increasing fast enough in the young gener at.

Which factors will drive your determination to consume?

90% 85,57%
80%
70% 66.67% 64,18%
60%
50%
40%
30%
20% 7,96%
10%
0% [ |
Discount coupons Quality of products After-sales service Just follow other
consumers

Source: Survey conducted by the authors
Fig. 6: Determinant factors of promoting consumption

Among the respondents, see Figur8®57% of people indicated that high quality obde
wasthe primary reason for them to consume or purchase, while some other factors such as
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discount coupons and afteral es service would al so affect
Compared to traditionaleommerce shoppingnternetusers can haveifther understandings

of products recommended by live streamers by watchiupnamerce live streaming.
However, it still cannot altogether avoid some bad shopping experiences caused by problems
of product quality, delivery, and aftsales service. Indeedeveral consumers do not
consider so many factors, but are attracted by the intensdiiited buying activities in the

live room and placed an order followitige other consumers.

Does it often happen that you didn't want to consume initially

but make an impulse purchase due to the attractive content
4%

46%

50%

= Always = Sometimes = Never

Source: Survey conducted by the authors
Fig. 7: Frequency of impulse purchase

More than half of these 201 participants indicated that impulse purchasing happens from time
to time, which can be interpreted as they do not want to consume initially but make an
impulse purchase due to the attractive content; In the susesy,Figure 7pnly 4% of
participants have never made an impulse purchase before. Thus, it proves that most people are
emotional and impulsive when watching live stream sales. They will spend unnecessary
money when they are emotional especially when there are bigudiscand many other
viewers are snapping up in the live room. The psychology that stimulates users tdtpay is
conformity with a sense of urgency driven by inter@sts

The participants showed that, from their experience, there is still much roortdanreerce

live streaming shows to improve. According to data, the top three complaints about online
consumption in 220 in China are refund issues, shipping issues, and product quality,
followed by other problems such as return issues, selling fakes andaléis services, etc

[15].

As more and more consumers begin to focus on product quality, it proves that Chinese
residenté economic conditions have been improved. The increase in residecame has
enhanced their material requirements. In recentsyeampetition in the-eommerce industry

has become increasingly fierce. For eastommerce platform@Qualityd has even become

the guarantee of platforrdsore competitiveness.

Besidesother things consumers also pay more and more attention to theeratidity of
products and aftesales service; it shows that with social development and the improvement
of living standards, consumers' rights and-petitection awareness are getting enhanced.

5 Reasons and Analysis of thRise ofe-Commerce Live Streaming Platforms

In China, live streaming, as a technology output, just likernettechnology, is deeply
penetrated to various fields. Sports, games, education, finance, automotive, and other
industries can all be related to live streaming, so the modkVefstreaming plusappeared.



This chapter will primarily analyze the generation of the maletommerce plus Live
streamin@from the following aspects:

5.1 Wanghong Economy (Internet Celebrity Economy), Celebrity Effect

Wanghong economy is the nascent Chandigital economy based on influencer marketing in
social media, which can attract the attentionndérnetusers and convert into profit through
e-commerce and online advertising.

The emergence of live streaming has provided new enlightenment foariséotmation of €
commerce. Most of the live stream influencers laternetcelebrities and stars who attract
manyfans to follow, which can be easily understood as KOLs. The new marketing strategy
has been formed through the combination of KOLs acdnamerce live streaming.

The famous cosmetics brand Maybelline New York had made use of live streaming in 2016.
They invited Angelababy (a famous actress) and other 50 online celebrities to go on the
broadcast together. According to the statistics, they BoJdOO lipsticks in just 2 hours, and

the sales are more than 1.4 million CNY (175,000 E[1B}. The new marketing model of

'live streaming plus economy' has prompted users to make consumption decisions, reduced
the consumers' cost, made the users fullganstand products, broken the space barriers, and
improved the user's engagement and motivation.

According to data, nearly 40% of consumers were willing to purchase the products
recommended by KOLs, among them, female users are more likely to be gft&gted

5.2 Attract Consumer Traffic through Live Streaming

For ecommerce companies, page views represent consumer traffic, and traffic is the basis for
stores to achieve conversion. Thereforeommerce platforms always pay many efforts to
attract consumegsattention, and they work harder when they find stimulation such as
shopping festivals, discount coupons, clearance sales, etc. However, afterotihenerce
industry entering the period of steady growth, these methods are not attractive enough to
stimulateconsumers. Since consumers are getting tired and confused by unpredicted price
fluctuations, they are not interested and loyal to certain brands. In contrast, live streaming
sales are very attractive to consumergommerce live streaming can display gwots in all
directions, and simultaneously, live streamers can interact with consumers-iimesab

bring them a new shopping experience and thus effectively focusing user attention to import
traffic for the stores.

53 Obtain Co n s u n2emands asSoon asPossible

The core of the competition of@mmmerce is the consumer. The quicker sellers accurately
understand the trend and adapt to consumer s
Therefore, many companies have set user research departmentetstand their target

users better. £ommerce live streaming is highly interactive, and live streamers can
communicate with consumers about products in-tize@ so that they can understand the

user's needs and consumption preferences as soon as pdssinkgh the deep interaction, a
relatively stable relationship will be built by both parties: Consumers are willing to express

their real demands, and merchants who receive feedback can adjust the products in time to
meet the needs, thus increasing thenemic efficiency. Therefore, live streaming is a useful

tool for ecommerce platforms to obtain user attributes and needs.



54 Real Product | nformation

The primary way of traditional -eommerce to display products was pictures and texts.
Although some platfons have started to use short videos to display product features, they
failed to catch the real information to comprehensively estimate products. Besides, the texts,
pictures, and videos were all carefully edited and modified before uploading to thenpdatfor
which confused consumers about the real quality of the product. Howesamreerce live
streaming broke the information asymmetry between sellers and consumers because it cannot
be modified. Once the anchor starts live streaming, all product feanteshe anchés
behaviors will be exposed. Its characteristics let consumers realize-cbraneerce live
streamin@s advantage ofiVhat you see is what you @etwhich shortens the distance
between consumers and products, and gives consumers a unige& shbpping experience.
Simultaneously, the live streamers e€@nmerce platforms will also use a series of skills to
enhance the real sense of product information dissemination. For instance, if live streamers
are about to sell clothes, they will mateir height and weight and try clothes on, so that
consumers can have a further understanding of the clothing information based on the real
data. It will reduce the fitting errors from not trying cloth at present. The forrcofremerce

live streaming e#ctively reduces the barriers in the process of information dissemination and
lets users become the filsivel information receivers, at the same time, the reliability of
information is also improved.

5.5 Improve Co n s u m3hoppirdy Environment

In addition tothe lack of interaction, traditional@mmerce also has another significant
disadvantage: lack of social behavior and shopping atmosphere. Social behavior here means
communicating with each other, and the shopping atmosphere means a lively atmosphere
when buying onsite. However, in contrast, live stream shopping has these characteristics.
When watching a live stream, viewers can make comments, give tips and gifts to streamers,
there are also some reminders on ndslydficagtcr e e n
discounts and coupons for the viewers. It can, on the one hand, increase user activity, and on
the other hand, trigger consumersd6 desire to

5.6 Increasel nteraction and Communication

E-commerce platforms use live streaming to gatheruber's attention into the live room,
closely connectingustoners and products and facilitating interaction between consumers and
live streamers. Traditional@mmerce generally uses pictures and texts to display product
information. Under this situatip consumers obtain limited and visual information about
products which leads to information asymmetry where information is unidirectional, and
consumers are passive. Howeveroemerce live streaming can exchange information in a
visual faceto-face waybetween anchors and consumers because they can communicate in
reattime. No matter what consumers want to know, they can give timely feedback to the
anchor. The anchor will answer according to the user's needs, and consumers can actively
choose the infornteon they need to obtain.

The process of information dissemination is mainly composed of five essential elements:
disseminator, media, content, audience, and feedbfcRuring ecommerce live streaming,

the anchor is the disseminator, the platform e rredia, product information is the content,
viewers, and consumers are the audience, and themesainteraction between the consumers
and the anchors is the feedback. In daily communication, it takes a while for the disseminator
to receive user feedbacFor example, many consumers may evaluate the products on the
platform after a period of use, but the information provided is no longer current, the demand
of users may already have been chandadcontrast, the redlme interactivity of e



commerce lie streaming platforms guarantees the timeliness of information feedback. Sellers
can receive consumer feedback or opinions on products at the same time, which is convenient
for them to edit and modify products or services in -tmaé. Simultaneously, tintg
obtainment of user needs can adjust the supply of commaodities, which can effectively avoid
product surplus.

5.7 Determine Target ConsumersMore Accurately

Nowadays, commercial advertisements exist everywhere. However, many people are averse
to the massiveraount of advertising information, and the desired effect may not be achieved.
E-commerce live streaming has transformed the form of advertisements by displaying the
original advertising content in the form of live streaming and interacting genuinely with
viewers. The new way of information transmission cannot only bring freshness to consumers
but also be more easily be adopted. Therefore, advertising effectiveness can be more easily
reached through-eommerce.

At the same time,-eommerce live streaming catcurately determine the target consumer
group. The viewers who first enter the live room tend to be the whe are sufficiently
interested in the products. Thereforecagnmerce live streaming effectively gathers those
people who have the same purchasention. According t@Jses and Gratifications Thed@ry,

users are individuals whose motivation clearly comes with specific needs, which is the reason
they contact the media. They are going to show interest in a specific product through multiple
interact ons with the anchor, and the anchor <can
In this way, the transaction between consumers and sellers can more easily be completed.

5.8 High GMV Conversion Rate

GMV (GrossMerchandise/olume) conversion rate is oné thhe most concerning data for
each ecommerce participant. If the traffic brought by the platform through various marketing
methods does not lead to the growth of GMV, then the marketing methods cannot be
considered as effective leading tools. Traditiamabmmerce is facing the exact problem of a
low GMV conversion rate. Generally, the conversion rate fluctuates between 5% and 10%
[18]. Coupled with the increasing cost of attracting traffic, the amount of profit that e
commerce platforms can obtain dexses. However, the situation is getting improved by
implementing the new marketing method @commerce plus live streamidgTaobao
claimed that it had a 65% conversion rate across live streaming if2218he new model

of &&-commerce plus live stre@ngbhas created a new type etemmerce with strong user
stickiness and a high conversion rate, which has developed a new profitable approach for
traditional ecommerce.

6 Problems andDevelopment Strategies

6.1 Problems ofe-Commerce Live Streaming Platforms

For further development ofeommerce live streaming, there are some obstacles that need to
be removed:

6.1.1 Information Asymmetry

Compared with traditionaleommerce shopping, consumers can understand products through
live streaming more intuitively, whicheltps them reduce the possibility of buying fake and
inferior products. However, due to information asymmetry, consumers will still encounter the
problem of O0The viadSense unssrupdloos mercharitsedispaged qualioyn |y
products during ave stream but sold fake goods in contrast.



6.1.2 Unsatisfied afte-SalesService

The potential targets coming withcemmerce live streaming are not only increasing sales but
also increasing return rates. Taking the clothing business as an example, theatetai r
clothing in traditional offline stores is less than 3%, but the return ratecofmenerce is as
high as 30%, and the rate on large shopping festivals such as Double 11 is waf2bigher

6.1.3 Lack of Excellent eCommercelLive Streamers

E-commerce live tseamers interact with viewers through various live streaming techniques to
gain their trust to complete the sales of goods, which is a job with high professional
requirements. The development of an excellecoramerce live streamer is not an easy task,
which requires londerm practice and practice.

6.1.4 ConsumerStickinessl|s Still Not High Enough

The ecommerce platform itself has insufficient consumer stickiness because the purchase of
a certain product is a lofvequency behavior. For some consumers, broyvgraphic
information may already meet the needs of understanding product information, so there is no
need to watch the live stream. Besides, watching live streams requires a particular time cost,
which also declines consumer stickiness-obmmerce lie streaming.

6.2 Development Strategies and Suggestions

According to the problems mentioned above, there are sotoenmeended strategies for
better development of@mmerce live streaming in the future

6.2.1 Improve Content Quality and Strengthen Platform Supervision

Currently, on the - @ommerce live streaming platform, random content is mainly produced in

a UGC (User Generated Content) waycdinmerce live streaming platforms should establish
more PGC (Professional Generated Content) content production modelsépoafessional
content has a higher commercial value and attractiveness.-Gtaraerce live streaming
platform can create its own IP (Intellectual Property) program and develop viewers' habit of
watching the program regularly. Once enough viewers ateactd, the product
advertisements can be implanted to obtain a better conversion rate. Simultaneously, platforms
should also promote small merchants to produce content in the way of PGC. Only in this way
could improve the quality of the entire platfori&-commerce platforms should also train
merchants regularly to produce live content professionally and develop relevant system
courses based on their own characteristics. Platforms could make comprehensive use of online
and offline training to enhance mesashid ability to produce professional live content,
thereby improving the entire platfoésn content quality. Also, the-eommerce platforms
should include a stricter content review mechanism and gradually open the limits of authority
to the merchants whoakie participated in the training. Through this review mechanism, on
the one hand, the quality of the platf@overall live content can be improved, and on the
other hand, it can strengthen the control right of platforms and evaluate the training results
simultaneously.

6.2.2 Improve theProduct Quality and Co n s u méawmg@EXxperience

The first thing to enhance consumer stickiness is to accumulateoftranduth. Therefore,
the quality of products should still be given top priority. Having quality control alwaynes
first if merchants want to win consumerso t
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Besides, live streamers shouldewit the content after the live stream and replay the video as
soon as possible to reach viewers who have not watched it before. Apart from this, streamers
should aso encourage consumers to ask questions and share pictures after buyinghsyg that
can extend the period of a live stream to let target consumers stay longer in this live stream
and enhance the consumer stickiness.

6.2.3 Combination of KOL and Internet Celebrities

During the shopping festival of August 18 in 2016, SUNING combined Internet celebrities

and KOLs to let them do live stream together. During the live event of fewer than two hours,

the number of online viewers reached 7.21 million with millions eéractions. Internet
celebrities can bring much popularity tecemmerce live streaming, but they are not very

good at shopping guides because they do not have a thorough understanding of product
information and selling skills; in that matter, they canpobvide professional product
purchase information. To make use of the influence of Internet celebrities and reach
professional shopping guides at the same ti
celebrities pl us KOL O . llen forebringiagt popolarityeabdr i t i e ¢
enlivening atmosphere; KOLs are responsible for providing valuable and practical purchase
information. A combination of such has achieved an excellent live streaming effect.

6.2.4 Improve Us e rSlsopping Experience

User experienc@JE) is all the subjective feelings users have when using a product or service.
Consumers usually have psychological expectations before using a product or service. If the
actual experience exceeds this expectation, they will be satisfied and may esghlish

During an ecommerce live streaming, a pleasant shopping experience would make
consumers prefer to use this product and improve the reputation of the platform and brand.

First, the ecommerce live streaming platform can improve its fluency becdlis user
experience of the APP directly relates to the user's evaluation of the live stream. Platforms
should continuously optimize the fluency to avoid serious product experience issues such as
video freezing or delays.

The traditional way of online shping has made people accustomed to it, with no surprises at
all. Platforms should make good use of high technologies to improve users' shopping
experience. For example, the introduction of Higth such as AR, VR, image processing,
etc., will be good fg to enhance consumers' shopping experience in terms of visual sense,
further deepening their understanding of the product to make a reasonable purchase decision.

Conclusion

The core understandi rcg marfe r & leidvoemmetes neoegkmi reg p |
that ecommerce platforms use live streaming to sell. It brings massive traffic to-the e
commerce platfor ms, achieving the purpose o
the conversion rate of the shopping carnivals. Besidesmenerce pldbrms can obtain
consumer feedback as soon as possible, thereby gaining a greater understanding of
consumers. However, thecemmerce live streaming industry also has many drawbacks, such

as lack of professional live streamers, low consumer stickinesk,afteasales services, etc.

Currently, in China, the live streaming industry has entered a stage of steady development. To
achieve further development, it needs to get rid of the abmrdioned barriers.

Under new media marketingsocemmerce live streamg is a kind of inevitable development
trend. Its direction of reform urgently needs to be clarified.



How to convert the influence of KOL into lasting purchasing power? How to increase the
conversion rate and retention rate? How to maximize the fan viinkuencers?

The authors make corresponding development strategies and suggestieosnfonerce live
streaming based on the survey result and industry reports:

1. improving content quality and strengthen platform supervision,

2. improving the productqualtg nd consumer sdé Vviewing experie
3. combining KOLs and Internet celebrities, and

4. improving userso6.shopping experience

With the application of image recognition, artificial intelligence, machine learning, and other
technologies, eommerce live streaming lgiforms will achieve further development.
However, it should always be recognized that only doing a good job of product selection and
ensuring the product quality can accumulate a good reputation for the entire platforms and
better achieve their businegsals.
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Abstract

INCOTERMS conditions are internationally recognized delivery clauses. Their advantage is
comprehensibility and uniform interpretation by the contracting parties, as well as easy
incorporation into the contract. An undeniable advantadlea regular update. The individual
updates reflect trends in international business practice and therefore clarify or repeal existing
clauses or introduce new ones as needed. The aim of the article is to evaluate the development
of the INCOTERMS clausesn their historical development and their impact on international
commercial law relations, and through this to outline possible future developments. The
authors also consider whether, given the rapid technological progress, the curgdrten
cycle of evision of the INCOTERMS clauses is appropriate or whether it is too long. Among
the new trends, the authors point to new types of transport, especially unmanned drones, and
the continuing trend of a transparent and secure logistics chain.
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Autononous transport; Blockchain; Drones; Incoterms; International trade; Technology

Introduction

Central to commercial transactions concluded in the framework of international trade is the
issue of passing the risk of accidental destruction and destructimod$.gEntrepreneurs in

this area can use two ways that can greatly simplify the contracting process for the
international purchase of goods, as well as possible undesirable problems in the future. The
first is the United Nations Convention on the Interradl Sale of Goods (CISG), or the
Vienna Convention, which regulates these issues indirectly. Furthermore, International
Commercial Terms (INCOTERMS),.ei, rules that individual parties can incorporate
themselves into contracts in commercial transactidnsoterms are an acronym for
INternational COmmercial TERMS.

The rules of Incoterms have been defined and are constantly being developed by practitioners
associated in the International Chamber of Commerce ICC, which was established in 1919 in
Paris to pomote greater openness of national markets for foreign trade and investment. The
International Chamber of Commerce (ICC) published the first version of the Incoterms for
establishing generally accepted definitions and rules for the delivery of goods hailiee

and buyer as early as 1936. Awareness of Incoterms gradually spread among entrepreneurs
and very quickly became internationally recognized delivery clauses, without the knowledge
of which the entrepreneur can no longer do without concluding ag@seaontract. Thanks to

these rules, entrepreneurs can avoid the uncertainty resulting from different interpretations of
the method of delivery of goods and the transfer of risks and costs from seller to buyer,
without complicating the extension of theregment on these issues, as the abbreviations
replace to this extent. The Incoterms are applicable to both international and domestic trade.
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The first Incoterms were valid for only 13 countries. They are now used in more than 140
countries and are transtat into 31 different languages. At present, there are a total of 11
commercial clauses in Incoterms 2020 divided for any mode of transport (EXW, FCA, CPT,
CIP, DAP, DPU, DDP) and for sea and inland waterway transport (FAS, FOB, CFR, CIF).[1]
With the condiions of FCA, DAP, DPU and DDP, it is now possible to secure transport with

the sellefs or buyets own means. Because the Incoterms are drafted in detail in many
languages and are widely available, even a layman is able to understand from these rules and
their explanations what rights and obligations apply to him when choosing a particular clause.
This alone can be seen in the importance obterms for world trade.

Incoterms have the character of business conditions, they do not replace the conyract, the
only supplement it. This means that, if permitted by law, they replace or supplement statutory
provisions. The advantage of Incoterms is their comprehensibility and uniform interpretation
between the contracting parties, which eliminates possible déspregarding the
interpretation of individual provisions of the contract, which are replaced by these
international rules.[2] The actual implementation of the conditions into the contract follows a
simple fo[rtmud acHdden fil ncot m place & paint) Inefermgd n a me c
202. The chosen | ncot dettemeri oftha ¢tlagse.Misa thesnametl e t h
port, place or point, is extremely important
for group C, this place indicateshere the goods are to be "delivered" (ie where the risk
passes from the seller to the buyer). For Group D rules, this place is both the place of delivery
and the place of destination, and the seller must arrange transport up to this point. For Group

C rules, this place indicates the destination of the consignment, ie the point to which the seller
must arrange transport at his own expense (this point, however, does not coincide with the
place or port of delivery). Therefore, it is important to mark the phattethe most accurate
geographical information, and the use of GPS coordinates is not excluded. Versioning avoids
the problem of clearly determining which version of the rules applies to a given purchase
agreement. The advantage of Incoterms is theretbesr comprehensibility, uniform
interpretation between the parties, which eliminates any disputes regarding the interpretation

of individual provisions of the contract, which are replaced by these international rules, as
well as their simple incorporatianto the contract.

Like most industries, international trade is changing. Whether it is transport, payment
conditions, innovations in the process of contracting contracts, technological development,
everything is gradually reflected in the contractualdibons and in business legal relations.

And in the final stage, changes in business practice are incorporated into the Incoterms. The
changes in the Incoterms rules can also be used to demonstrate the development of the world
economy and trade. The cumteversion of INCOTERMS 2020 entered into force on 1
January 2020. It is thus the eighth revision of international rules, and thus the ninth edition of
the conditions.

The concept of the article is based on the conference paper of the conference Liberec
Economic Forum 202§24] and the discussion within this conference.

1 Research Objectives

The aim of the article is to evaluate the development of the INCOTERMS clauses on their
historical development and their impact on the international commercial lavonslaip, and
through this to outline possible future developments. The authors identify trends that currently
affect or will certainly affect international trade relations and their possible implementation in
the current INCOTERMS conditions,ei, whether the current INCOTERMS business
conditions respond to these new trends or whether their change is already necessary.



2 Literature Review

The issue of Incoterms is given great attention in research. We can also look at delivery
conditions from different angle§or example, Vogt a Davis [3] divided scientific articles into
four areas: in terms of a general description of Incot@éahesvery terms, comparisons of
individual versions of Incoterms or individual delivery clauses, the third area is the legal
view, i.e., the inclusion of clauses in business cases. The last area (fourth) is the contributions
that deal with the lack of understanding of the rules. Still, let's add more views. Incoterms can
be considered a risk management as an effective tool for riskgearent. [§ [5]. [6] on the

other hand, considers delivery rules to be a kind of "channel" that connects trade and logistics.

However, from all points of view, the basic purpose of these conditions can be traced, namely,
to help entities determine thetrutual roles, dutiesand responsibilities in international trade.

This will provide the parties with the certainty of a uniform interpretation of the clause
included in the specific contract. The authors agree that the correct use of the clauses can
speedup logistics for parties and bring cost savingk [3], [7], and to simplify and make
accessible the link between logistics and trade in general [6].

But let's get back to the beginning. The tradition of using trade terms and incorporating them
into cortracts began in Great Britain in the nineteenth century. They were founded by experts
associated in the ICC International Chamber of Commerce, whose goal is to support the
development of the world economy by developing international trade, services asiiant

and removing their barriers (in more detail,[89]). Incoterms was first published in a
codified edition in 1923 [10] and contained six conditions. This standardization has fostered
international trade, but there have been significant differeimcése interpretation of trade
conditions between countries and sectors [11]. That is why the ICC proposed in 1936 to
publish a publication of the International Terms and Conditions with the aim of a uniform
interpretation of the terms and conditions. isstates [11] traders could thus rely on a
uniform interpretation of the condition included in the purchase agreement. Incoterms have
gradually become internationally recognized delivery clauses, which are almost a matter of
course when concluding an imational purchase agreement. The reason is also their
comprehensibility. [7]. The IC& Incoterms rules are reviewed and revised at more or less
regular intervals; in the last forty years, they have been updated every ten years. The updates
mainly reflectchanges in international trade and supply rules. When referring to a specific
clause, it is important to indicate the Incoterms versioavoid ambiguity in the version of

the condition used. [10] states that it is especially important during the ivaakiperiod,

when a new revision is issued. The last revisi@n,the release of Incoterms, is from the year
2020.

Regular updates reflect changes in business practice and technological progress, but must also
respond to societal developments, sustdadusiness, corporate social responsibility and
increasing pressure to protect the environment. We can predict that the relatively rapid
development in alternative modes of transport will also affect trade relations. That is, until the
next update of thdncoterms conditions. The changes will affect all types of transport,
autonomous vehicles in the case of road transport, autonomous vessels in the case of
waterborne transport or drones in the case of air transport. Trends in transport and the use of
eledric vehicles, autonomous vehicles and combined electric freight transport are being
studied by [12]. [1B and [14] analyze the possible use of drones in transport, [15] then
describs the legal aspects of the issue of drones at the level of experts Heobusiness
environment, representatives of academia and experts or expert groups of research institutes.
Although drones are still limited by battery life and therefore range, they can be considered
the music of the future in the transport of goods [16]the next decade, the transport of
goods will undergo fundamental changes, which will certainly be reflected in the conditions



of Incoterms. Because the innovations bring new legal risks, changes in the insurance
approach and new risks due to the safdétigchnological innovations.

3 Methods and Data Collection

The source of data needed to compile an overview of the historical development of individual
versions of the Incoterms conditions is directly the information published by the International
Chamber & Commerce and the individual versions of the given Incoterms. The research
period is from the first conditions from 1923 to the last version of Incoterms 2020.
Subsequently, the authors armg the key developments in selected areas, which are
reflectedin the conditions of Incoterms and, according to the authors, will need to be reflected
in future versions. The methods of scientific work based on the evaluation of primary and
secondary data, induction and deduction, analysis and synthesis are used.

3.1 Devdopment and Overview of Changes in Incoterms

At the beginning of the whole process of creating Incoterms rules stood the entrepreneurs
themselves such as industrialists, financieend traders, who decided to create an industry
standard after the Fir&/orld War precisely because of the absence of a global system of
rules for business management. The first common terms and conditions were issued by the
International Chamber of Commerce [8] in 1923, but the first official released version of
Incoterms isfrom 1936. Over the years, there were individual revisions of the clauses, but
also the rules were extended to other countries. The first terms were used in 13 countries, the
eighth revision is used by traders in 140 countries and is translated intol aft@a
languages. Table 1 provides an overview of the clauses in the individual versions of
Incoterms.

Tab. 1: Incoterms versions

Group

E Group F Group C Group D
Ex Ex
1936 - - FAS | FOB C&F| CIF | - - Ship | Quay | - - -
FOB/FOR Ex Ex
1953] - - FAS IFOT C&F| CIF | - DCP Ship | Quay | - -
FOB/FOR Ex Ex
1967 - - FAS IFOT C&F | CIF | - DCP Ship | Quay DAF | - DDP
FOB/FOR
[FOT/ Ex Ex
1976 - - FAS FOB C&F| CIF | - CPT Ship | Quay DAF | - DDP
Airport
FOB/FOR
[FOT/ Ex Ex
1980 - FRC | FAS FOB C&F| CIF | - CPT Ship | Quay DAF | - DDP
Airport
1990 | EXW FCA | FAS | FOB CFR| CIF | CIP| CPT | DES | DEQ | DAF | DDU | DDP
2000 | EXW FCA | FAS | FOB CFR| CIF | CIP| CPT | DES | DEQ | DAF | DDU | DDP
2010 | EXW FCA | FAS | FOB CFR| CIF | CIP| CPT | - DAT | DAP | - DDP
2020 | EXW FCA | FAS | FOB CFR| CIF | CIP| CPT | - DAT | DAP | - DDP

Source:Own based of8] and [19]



3.1.1 Pre-INCOT ERMS Edition 1923

Shortly after World War |, it was clear to the founders of the ICC that international trade
should not be regulated by governments, but by private industry through uniform global
standards. [3]. Therefore, as early as 1920, the firsttia¢igas for the creation of common
business conditions began. It was a study [8] of six commonly used terms in thirteen
countries. A summary of the findings, and especially of the differences in interpretation, was
published in 1923.

3.1.2 Pre-INCOTERMS Edition 1928

The version of the terms and conditions from 1928 underwent changes concerning the
elimination of errors and clarification of the original version from 1923. The first survey
identified a number of shortcomings, but the second study succeeded dyirggthem and
applying common business conditions to more than 30 countries.[8]

3.1.3 INCOTERMS 1936

We can speak of the 1936 version as the first official version of Incoterms. It consisted of six
terms- FAS (Free Alongside Ship), FOB (Free on Board), C&Fs{G® Freight), CIF (Cost
Insurance and Freight), Ex Ship (Delivered Ex Ship) and Ex Quay (Delivered ex Quay). [8]
For the first time, there has been a uniform adjustment of procedures in international trade.

3.1.4 INCOTERMS 1953

The further development of Incotes was influenced by the Second World War, due to
which additional revisions of the rules were suspended. Therefore, the Incoterms were first
changed in 1953, mainly due to the increase in rail traffic. In addition to the original six rules,
three more ries have been added for noraritime transport DCP (Delivered Costs Paid),

FOR (Free on Rail) and FOT (Free on Truck). [8]

3.1.5 INCOTERMS 1967

The 1967 version of the Incoterms corrected misinterpretations of the previous 1953 version.
This revision was thehird in a row and added two new termBAF (Delivery at Frontier)
and DDP (Delivery at Destination). [8]

3.1.6 INCOTERMS 1976

Air transport was included in the group of Incoterms business conditions in 1976, specifically
the FOB Airport (Free on Board Airportpndition. The FOB condition itself appeared in the
first official version of Incoterms, where, however, it was typical for maritime transport. [8]

3.1.7 INCOTERMS 1980

The 1980 version of Incoterms was related to the expansion of container traffic and new
docunentation processes, which required further revision, which resulted in a new condition
FRC (Free Carrieré Named at Point). [ 8]

3.1.8 INCOTERMS 1990

The main reason for creating the new version of Incoterms 1990 was the need to adapt the
clauses to the increasinge of electronic data interchange (EDI) and adaptation to intermodal

transport. In the new version, the FCA clause has been modified to suit all modes of transport,
even in various combinations. As a result, clauses have been omitted which only concerned



certain types of transport, namely FOR, FOT and FOB Airport. In connection with the
revision work, Incoterms were organized into four groups and 13 clauses:

1 group E- withdrawal clause (EXW),

1 group F- main freight unpaid (FCA, FAS, FOB),

1 group C- main freight paid (CFR, CIF, CPT, CIP),

1 group D- delivery clauses (DAF, DES, DEQ, DDU, DDP). [17]

3.1.9 INCOTERMS 2000

The revision process for the new edition of Incoterms 2000 took approximately two years.
The International Chamber of Commerce in Paris sought mesppopinions or suggestions

for improvement from a wide range of global traders. At the same time, it also sought to
ensure that the wording of the Incoterms 2000 terms and conditions reflected business
practice. Another reason was the changes in transpchniques, especially in connection

with the development of containerization, combined transport, and the introduction of new
technologies in transport. The changes were made in the area of customs, specifically in the
area of customs clearance andmants of customs obligations under the FAS and DEQ, and
then in the area of loading and unloading obligations under the FCA. Compared to Incoterms
1990, the individual conditions did not change, nor did their arrangement into four groups.
Thus, changes camnly be understood as the abawentioned specification of formulations.

[18]

3.1.10 INCOTERMS 2010

The Incoterms 2010 version consolidated the Group D clauses. The DAF, DES, DEQ and
DDU conditions have been replaced compared to the Incoterms 2000 version riwthe
DAT (Delivered at Terminal) and DAP (Delivered at Place) rules, which can be used
regardless of the agreed mode of transport. The number of conditions was reduced from
thirteen to eleven. Furthermore, the Incoterms 2010 rules were newly dividedwimto t
classes, namely rules for all modes of transport and rules for maritime and inland waterway
transport. The first group includes the conditions EXW, FCA, CPT, CIP, DAT, DAP, DDP
and the second group FAS, FOB, CFR, and CIF. [19]. Transport safety wasldiessed, as

well as wording facilitating the use of electronic means of communicadibeady in the
INCOTERMS 1990 version, the replacement of classic paper documents by electronic data
transmission was predicted. [2] In the 2010 revision, electrdatia transmission is already
considered a completely common, everyday practice.

Previous versions of the rulese.j issued before 2010, were classified into four groups,
namely E, F, C and D, where E and D were located at the farthest points apaltefnolace

of delivery, while F and C were located between them. Since 2010, the Incoterms rules have
been classified according to the type of transport into two classes (Table 2). Nevertheless, the
original division can be an aid to understanding the sagarite of the place of delivery.

Tab. 2: Incoterms versioii type of transport

Rules for maritime and

Rules for all modes of transport ,
inland waterway transport

2010| EXW | FCA | CPT| CIP | DAT | DAP | DDP | CPT| FAS | FOB | CFR | CIF

2020| EXW | FCA | CPT| CIP | DPU | DAP | DDP | CPT| FAS | FOB | CFR | CIF

Source:Own based o8] and[19]



3.1.11 INCOTERMS 2020

Currently, the most current version is Incoterms 2020. The impetus for the changes was, on
the one hand, the effort to link the rules as much as possible with practice, but also to
facilitate the corect choice of the clause. For the new version, it was important to focus on
improving the presentation so that users would be directed to the right rule for their contract.
Therefore, cosmetic changes have been made which should lead to smoother expantt / i
transactions. This is a clearer explanation of the definition and connection between the
purchase contract and the supplementary contracts, with explanations for each rule and the
possibility of reordering in accordance with the rules. In IncoteB®20, there is a change in

the name of the DAT (Delivered at Terminal) condition to DPU (Delivered at Place
Unloaded). Also new is that the FCA condition will allow the issuance of a consignment note
with on-board registration. The conditions of CIF andP®@lere also changed, which sets new
insurance standards. Incoterms 2020 also offers explanations for users to make working with
clauses as simple as possible and the use of these terms and conditions in practice as user
friendly as possible. [1] The resugt11l commercial clausedivided by type of transportfor

any mode of transport (EXW, FCA, CPT, CIP, DAP, DPU, DDP) and for sea and inland
waterway transport (FAS, FOB, CFR, CIF).

3.2 Modifications to Incoterms

The rules of Incoterms have been clearly dsfirover the years and reflect the business
practice of selling and buying goods. They describe, as we have already stated, the obligations
of the buyer and seller parties, clearly set out the transfer of risk between the parties, and
determine which partis responsible for what costs. Even so, there may be a case where the
parties need to modify the Incoterms rule. In such a case, it is necessary to specify such a
change as clearly as possible. The express provisions in the purchase contract take precedenc
over the provisions in INCOTERMS [20]. If Incoterms respond in a timely manner to changes

in developments and business practices, the need for individual changes will be lower.

4 INCOTERMS 1 New Challenges

The aim of Incoterms is to provide the contractagties with an advantage in the form of a
uniform interpretation of the terms and conditions, clear comprehensibility, and the applicable
applicability according to a set formula. It is for these reasons that Incoterms are the most
widely used in interrtgonal trade. [7]. However, in order for the contracting parties not to
have to modify the rules, it is desirable that the rules be not only interchangeable, but also
correspond to commercial and legal practice. Since its first introduction in 1936,ringote
have been gradually evolving and responding to changes in international trade, progress, and
changes in the logistics chain. Significant updates are due to the development of transport and
their priorities. The expansion of rail transport was the redsothe revision in 1953. Air
transport was reflected in the changes in 1976. The expansion of container transport together
with new documentation processes required a change in 1980. That is, 4 years after the last
revision. In 1990, the clauses wereiesved as they proved inflexible. The clauses had to be
adapted to a new trendntermodal transport. Intermodal transport combines the advantages
of individual transports and increases overall efficiency. An equally important factor is the
lower environnental burden of intermodal transport. In the coming years, the clauses will be
revised in line with the introduction of new technologies in transport, the development of
containerization and intermodal transport. The year 2010 and 2020 were also masked by
called cosmetic changes. The rules were newly divided into two classes, namely rules for all
modes of transport and rules for maritime and inland waterway transport. The latest revisions



reflect an element of flexibility in technology innovations, eaflsase and comprehensibility,
all in the spirit of current business practice.

The last revision of the clauses is from 2020 and after one year critical opinions are being
expressed. In their article [21], they concluded that even after the release eftiersion

of Incoterms 2020, the rules remain ambiguous in many cases and tend to be simplified. [22]
in their study they point to innovations in technology, means of payment, artificial
intelligence, and robotics. With the development -@bemerce, autoated systems will be
developed that are and will be able to select the most suitable conditions for a given business
case. Also [23] states that digitization or the issue of security is insufficiently mentioned and
regulated in the new clauses. Expertgehalso been seeing the Ex Works clause for a long
time, calling for it to be amended or repealed, but unfortunately this has not happened.

As we can see from the development of clauses and individual revisions, technological
progress is a major driver feghange or the creation of new clauses. We already know that at
the time of the next revision.€i in 2030) there will be technologies that were not yet fully
used before. Technological developments are also reflected in production processes and
logistics Drones generally have great potential in transport. Therefore, even Incoterms should
go in this direction. The use of autonomous means of transport is linked to the management of
overall logistics in line with more efficient use of means of transport sustiainability.
However, the reduction of damage caused by an autonomous means is problematic. On the
one hand, the damage caused by the person operating the means of transport will be reduced,
but new damage will arise in connection with the autonomegsne. In the event of such
damage, it will be more difficult to prove the relevant liability. And it is precisely liability for
damage caused by the operation of autonomous funds and, at the same time, insurance will
have to be reflected in the contradtcanditions.

Drones are therefore one of the main challenges for further revision of the clauses. Their
advantages are the range to inaccessible areas and less involvement of the human factor. In
addition to increasing transport safety, the necessarkdera also eliminated by removing

the human factor, thus speeding up overall traffic. Equally important is the social
responsibility of currently using drones to use electric propulsion Mi6fhe same time, in

the case of drone transport, it is necegsaassume that there will be a revolution in logistics
chains, when the existing logistics centers will be gradually reduced or even abolished. If the
current technological obstacles, especially in the current low range of drones, can be
overcome, sevat links in the logistics chain may be skipped, when the drone logistics center
will be able to serve many clients over a very large area. However, only practice will show to
what extent drones will be able to replace existing modes of transport.

However,we must not forget the technical provision of international trade and developments
in this area. A blockchain has become internationally known, the possibilities of which go far
beyond cryptocurrencies. It can be used, for example, in securing interhdtigsiaess
transactions, where it would be possible to clearly identify the place of origin thanks to the
blockchain. However, all these new ways in which international trade could continue to
develop have one major shortcoming, and that is the fact ket is currently no legal
framework for them to be able to use them without much risk. And this is where
INCOTERMS is offered as an ideal means of unifying or implementing these rules. Why not
use the international recognition and acceptance of thesgesldor the implementation of
rules in other areas.

The last two years have also shown that the INCOTERMS rules now face a very difficult
challenge. The whole world is currently facing the consequences of the CTjandemic,
which is affecting tradsupplier relations in international trade to an unprecedented extent.



Unfortunately, the last revision of the INCOTERMS rules took place before the GO¥ID
pandemic struck in full. However, over the last two years, we have witnessed, and still
witness, howhese clauses are being tested daily in conditions that were unthinkable a few
years ago. In view of the fact that the international community will respond to the current
situation by changing the INCOTERMS clauses only in 2030, it is definitely worth
considering whether to speed up the whole process of updating them, even in the light of what
has been said in this article. Here, however, we find ourselves in a very sensitive area, where,
in addition to the requirement for topicality, stability is especiatfiportant in law. And it

would certainly not benefit this stability if the INCOTERMS clauses were changed here, for
example, every two years.

Conclusion

The Incoterms delivery conditions are currently the most used conditions, as evidenced by the
ICC's cae in the form of revisions, extensions, or refinements. The individual revisions, as
described in the article, respond to the development of the global economy, as well as to the
demands and habits of participants in international trade. Revisions agssagc and
desirable, as obsolete clauses would not be used by participants. Incoterms thus becomes an
effective tool for participants in resolving situations arising in international trade. Their use is
already considered a standard, as evidenced by spe#ad across countries or sectors.
Nevertheless, it is always necessary to pay attention to each business case when using clauses,
because a carefully selected clause can save the trader a number of problems. This is one of
the reasons why the latest igon in 2020 simplified the interpretation and presentation of
clauses to make it easier for participants to choose the appropriate clause. It is still necessary
to consider that the INCOTERMS delivery clauses do not regulate the legal relations between
the buyer and the seller arising by default from the purchase contract, they do not address the
transfer of ownership from the seller to the buyer. INCOTERMS are based on the principle of
determining the minimum obligations of the parties. The parties ity so wish, agree

on broader obligations. [20]. The express provisions in the purchase contract take precedence
over the provisions in INCOTERMS.

Finally, we summarize the very essence of why the INCOTERMS clauses were introduced.
These clauses wergimarily intended to facilitate and speed up commercial transactions in
international trade but were also intended to provide entrepreneurs with a considerable degree
of certainty. Although the current INCOTERMS conditions still bring this, however, by not
responding to new challenges, especially in new modes of transport, they leave a great deal of
uncertainty to entrepreneurs who are going to use these new modes of transport. Therefore, it
is being considered whether these facts should not have beedetredsn the revision of the
clauses in 2020, and therefore the number of clauses or their significance should not be
extended to other areas. From the point of view ofygar revisions, change is also offered.
Although the teryear cycle of clause rewim has stabilized since 1980, a more flexible
response to changes can be read from the history of development, when in 1980 clauses
required revision in connection with the expansion of container transport and new
documentation processes (the result waswa FRC condition). The authors therefore believe

that due to the rapid development in modes of transport or payment technologies, it will be
necessary to carry out a revision before 2030.

The INCOTERMS clauses are therefore currently facing major clggiéeassociated with

both the introduction of new modes of transport and developments in the field of blockchain
or the intervention in international trade caused by the CGMDpandemic. Although it
would be desirable, as the authors mentioned abovthdarlauses to be revised before 2030,

the authors are also aware that the updating of the clauses is the result of complex



international compromises. Each country has dealt with the current situation differently, and
this will make it very difficult to fnd further consensus across the international environment.
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NEUE HERAUSFORDERUNGEN INMRHALB DERINCOTERMSVOR DEM

HINTERGRUND IHRER HISORISCHENENTWICKLUNG

INCOTERMSBedingungen sind international anerkannte Lieferungsbestimmurigen.
Vorteil besteht i n Verst2ndlichkeidt und e
ver handel nden Parteien. Sie k°®nnen | eicht T
unbestreitbarer Vorteil besteht iiv{rduelldner rec

Aktualisierungen reflektieren die Trends im internationalen Handel und verdeutlichen oder
widerrufen bestehende Besti mmungen oder f ¢hi
Ziel dieses Artikels besteht in der Bewertung der Entwicklung der MERMS
Bestimmungen im Hinblick auf ihre historische Entwicklung und auf ihre Auswirkung auf
international e Handel sgesetzbesti mmungen.
Entwicklungen skizziert werden. Die Autoren ziehen auch in Betracht, ob der bestehende
Zehnjahreszyklus der Revision der INCOTERMS&stimmungen im Hinblick auf den
raschen technologischen Prozess noch immer am Platze oder aber ein zu langer Zeitraum ist.
Innerhalb der neuen Trends weisen die Autoren auf neue Typen des Transports hin,
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NOWE WYZWANIA INCOTERMSNA TLE ICH HISTORYCZNEGO ROZWOJU

Warunki | NCOTERMS sN uznanymi nahca@ymt Slwij e
zrozumi agoSi [ jednolita interpretacja prze
Uumowy . Ni ewNt pliwN zaletN |jest ich regul ar
odzwierciedlajN trendy w mindzywacvatewWajpSpr ¢
potrzeb doprecyzowuj N lub wuchylajN istniejN
artykugu | est ocena r oz wnbg iah historycanega rozwdbjNCOT E |
iwpgywu n a mi ndzynar odowe stosunki iMyehndl| owe
kierunk-w rozwoju w przyszgoSci. Autorzy za
szybkiego postnpu technol ogicznego obecny
| NCOTERMS jest wdgaSciwy, czy teU nie jest ol
wskazuj N n n z

i

a owe rodzaje transportu, zwga
tendencjn do tworzenia przejrzystego i bez



ACC JOURNAL2021, Volume27, Issue2 DOI: 10.15240/tul/0042021-2-009

PERFORMANCE OF CZECH FOOTBALL CLUBS: MALMQUIST INDEX APPROACH

Mi chal ¥Nataleke Pell oneov§
Technical University of Liberec, Faculty of Economics,
Department bBusiness Administration and Management
Studentsk8 1402/ 2, 461 17 Liberec,
e-mail: ‘michal.tomicek@tul.cZnatalie.pelloneova@stul.cz

Abstract

Sport has become an important part of our lives in the modern times and sporting sites
contribute significantly to the image and texture of modern cities. Regarding the popularity of
sport, and football in particular, it has become an important modern pldoere specific

types of economic and social interaction take place. The aim oéiiite is to propose a
method for evaluating the performance of football clubs based on DEA and Malmquist index.
Professional Czech football clubs playing in the Czechbfilb competition Fortuna:Liga

were selected for empirical analysis. To analyze the relative efficiency of football clubs, BCC
and CCR models were employed. The study was conducted on a sample of 20 clubs through 2
inputs and 1 output collected during tB815/167 2019/20 seasons. For some clubs the
values of the Malmquist index were calculated. With help of Ml it was possible to quantify
the total productivity change factor and to decompose it to technological change and technical
efficiency change. Theesults show that Czech football clubs achieved a relatively high level
of efficiency in the period monitored and that traditional clubs achieved the highest efficiency
score. These results could help club managers improve the performance of their teams.

Keywords
DEA, Sports statisticstootball; Czech professional football clubs; Malmquist index

Introduction

Professional sports competitions attract millions of spectators worldwide. Sports activities

then expand further and reach other critical economimisgsuch as hospitality, the media,

or touri sm. One of the worl dos mo s t i mport
competitions, which are extremely important for their economic and social activity. In the
Czech Republic, professional football ctulire represented by a professional fdbtbague

called Fortuna:Liga.

16 teams participate in the Czech highest football competition Fortuna:Liga. Historically, the
most successful club has been Prague AC Sparta with 36 titles, followed by SK Slguia Pra

with 20 titles. In the last fiw seasons, the Czech leagues have been dominated by the FC

Vi ktoria PlzeR and SK Slavia Praha teams [ 1
years of the independent Czech league (since 1993): AC Sparta Praha, SK Slavia Praha and
FC Slovan Liberel].

Although football clubs operate within the same legal framework as other companies, they are

a particular type of business due to being mainly conditioned by sporting activities. The
guestion, therefore, arises as to how to measure the performamoethall clubs. Some

studies mainly show a positive relationship between sports and financial performance. In this
context, there iIis a need to recommend f ootk
achieve both sports and business achievementsidrarticle a method of evaluating the
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performance of football clubs based on data envelopment analysis and Malmquist index will
be proposed.

1 Literature Review

In the last few years, a considerable number of papers have been published that determine the
ecanomic and managerial efficiency by data envelopment analysis in various sports. Bhat,
Sultana and Dar [2] present an extensive study on the application of various models of DEA
in baseball, basketball, cricket, cycling, football, golf, handlzadt tennislt is found that

DEA identified the sources of inefficiency and provided possible directions for improvement.
A summary of selected authors who apply the DEA method in their redeldoes. Espitia

Escuer and Garci@ebrian [3] apply the DEA method andalmquist indices to the
evaluation of the football teams that have participated in the UEFA Champions League.
Br osed L §zBEscuer and Barg@eltriand4] evaluate the performance of Spanish
first-division basketball teams, in terms of efficienGye second aim is to examine the total
factor productivity evolution having information from several years. In their article, Garcia
Cebrian and Espiti&scuer [5] analyze productivity levels and its components for teams that
participated in the UEFA Chapions League between 2003 and 2012. A study by Kang [6]
measured the relative efficiency and productivity change of Korean professional sports teams
using the DEA model and the Malmquist Index for 2@089. Jardin [7] evaluate the
efficiency of French fotball clubs from 2004 to 2007 using data envelopment analysis. Then,
in his research, studies the dynamics of «clu
and Douvis [8] estimate changes in productivity using data envelopment analysis applied to a
representative sample of football clubs operating in the two European countries: Portugal and
Greece. Barros and Douvis rank the football clubs according to their change in productivity
between the 1999/2000 and 2002/2003 seasons, concluding that sdrmeexherienced
productivity growth while others experienced a decrease in productivity. Barros, Assaf and
S &arp [9] present a twstage bootstrapped DEA model to analyze the technical efficiency
of Brazilian premier league football clubs for the perio@@ 2007.

2 Methodology

The data used for the purposes of the research come from the official databases of the Czech
Fortuna:Liga and are supplemented by private databases of companies from the football
environment. The researched period includes the sedsams2015/16 to 2019/20. The
research is divided into the following five steps.

Step 1: Defining the research sample and compiling a list of football clubs to be
evaluated.

The research included a group of 20 football clubs playing in the highest Czsbhllfo
league called Fortuna:Liga. Information about these clubs was subsequently obtained for the
entire selected period. The core is data from InStat [10], which analyzes the performance of
athletes and sports teams. They are supplemented by the datbbssdransfermarkt.com
server [11] and the databases of the Czech Fortuna:Liga [1].

Step 2: Determination of output and input variables.

Due to the number of DMUs (16 clubs in one season), two input and one output variable were
included in the DEA modeFor the model with 16 football clubs (DMUs) and three variables
included in the efficiency model, the model has sufficient discriminant power. The first input
variable is the number of players (hereinafter 11). The second input variable is total squad
maket value (hereinafter 12). The number of points achieved in the season was chosen as the
output variable (hereinafter O1).



Step 3: Selection and construction of DEA models.

The central part of this is the research of performance of Czech professidballfolubs
playing the highest competition Fortuna:Liga, through the method of data envelopment
analysis and Malmquist index. Data envelopment analysis (hereinafter DEA) is used as
aspecialized modelling tool for evaluating the efficiency of a groupoaiparable decisieon
making unitsice., football clubs).

In general, DEA models are based on the inputs and outputs of the evaluated units. Further,
the efficiency with which the football club can transform its inputs into outputs is compared,
i.e. the extat of the outputs the football club can achieve with the number of available inputs
[12].

Generally, DEA models can be divided-accor c
oriented, outpubriented, and noworiented models. Further sorting of DEA modeén be

done based on the nature of the production process. In this case, a distinction can be made
between models based on the assumption of constant returns to scale (CCR model), and
models based on the assumption of variable returns to scale (BCC i8¢lel)

In the presentedrticle the CCRI and BCCI models with input orientation were applied to
the obtained data. In the basic imouiented CCR model with the assumption of constant
returns to scale, the objective function is maximized under régtriconditions (1) [12]. In
the case of considering variable returns from scale @@del), it is sufficient to extend
the previous model by the condition of convexity [14]. The d@Rd BCCI models differ
only by valid convexity condition (2).
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In this model,g are the weights of all DMUss; ands', are slack variabled)> 0 is an
infinitesimal constant defined to be smaller than any positive real humbed @dhe
efficiency score that expsses the reduction rate of inputs in order for this unit to reach the
efficient frontier.

Step4: Technical efficiency score calculation.

Technical efficiency and scale efficiency scores were determined for each football club. All
necessary calculatiomgere performed using OSDEBUI software. The technical efficiency
score determined using the CZRodel is called the overall technical efficiency (hereinafter
OTE). In contrast, the score determined using the B@del is called pure technical
efficiency (hereinafter PTE). The overall technical efficiency score can, therefore, be divided
into the pure technical efficiency score and the scale efficiency score (hereinafter SE), see
relation (3). The scale efficiency measures the degree to which a unimpaove its
efficiency by changing its size [15].
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Step5: Calculation of the Malmquist Index.

Basic DEA models do not take into account
activities over time. This deficiency is eliminated using the Malmdudsx (hereinafteMl),

which evaluates changes in efficiency over time. The MI can be divided into two parts [16].
The first component measures technical efficiency changes (E) and the second component
measures technological changes (T) between petrrust + 1.

In this article, inputoriented MI was used, which can be expressed by equation (4). Where
are inputs in period} y* are outputs in periot x** are inputs in period+ 1, y*** are outputs

in periodt + 1. Ey is the change in the relative efficiency of upivith respect to other units
between periodsandt + 1, Ty is the change in production possibility frontier as a result of
technology development between peribdadt + 1, or in other words technological change.
In this equation, the MI is calculated as theduct of E; and Ty, and it provides several
advantages over other indices [16]. ComponEptndT, are given by equations (5) and (6).
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For selected clubs and each period, the values of the distance functions and of each
component of the MI were determined in the MaxDEA 7 Ultra software environment. Finally,
the value of the Malmquist Index was calculated usingagg (4). A value oMl > 1
indicates an increase in productivitl; = 1 means there has been no productivity change;
andMly < 1 means a decrease in productivity [17].

3 Results

This part of thearticle is devoted to empirical research, where the napatric DEA
methodology was used. Table 1 shows the resulting efficiency scores fol @GR! for all

clubs examined from all seasons of the Fortuna:Liga. The last row of Table 1 shows the
average values of OTE score. The GCRodel resulted in the idéfication of up to four
efficient clubs in a single season. This means that the size of these clubs is optimal and at the
same time, the clubs are able to transform the given inputs into outputs efficiently.

t



Tab. 1. OTE score of Czech clubs playing Fortuna:Liga
Club OTE Average
2015/16| 2016/17| 2017/18| 2018/19| 2019/20
1. FC Sl ov§&8d 0.85 0.89 0.87 0.72 0.85 0.84
1. FK PS2brd 052 0.71 - 0.74 0.50 -
AC Sparta Praha 0.69 0.63 0.55 0.66 0.62 0.63
Bohemians Praha 1905 0.64 0.76 0.85 0.82 0.76 0.77
FC Ban2k Ost 0.23 - 0.71 1.00 1.00 -
FC Fastav ZI 0.69 0.99 0.58 0.85 0.54 0.73
FC Hradec Kr - 0.96 - - - -
FC Slovan Liberec 0.85 0.60 0.63 0.71 0.72 0.70
FC Viktori a 1.00 0.78 1.00 1.00 1.00 0.96
FC Vysolina 0.65 0.89 0.70 - - -

FC Zbrojovka Brno 1.00 0.87 0.55 - - -
FK Dukla Praha 0.66 0.83 0.79 0.48 - -
FK Jablonec 0.70 0.85 0.81 0.83 0.86 0.81
FK Ml ad§ Boll 0.87 0.84 0.46 0.54 0.61 0.66
FK Teplice 0.51 1.00 0.60 0.63 0.67 0.68
MFK Karvins§g - 0.89 0.80 0.56 0.44 -
SFC Opava - - - 1.00 0.65 -
SK Dynamo L. - - - - 1.00 -
SK Sigma Olomouc 0.53 - 1.00 0.68 0.73

SK Slava Praha 0.97 1.00 0.70 1.00 0.90 0.91
Mean 0.71 0.84 0.73 0.76 0.74

Source:Own

Table 2 shows the resulting efficiency scores for B@adel for all clubs examined from all
seasons of the Fortuna:Liga. The last row of Table 2 shows the averageofdhIés score.

The BCCI model resulted in the identification of up to six efficient clubs in a single season.
This means that the clubs are able to transform the given inputs into outputs efficiently.



Tab. 2: PTE score of Czech clubs playing Fortuna:Liga
Club PTE Average
2015/16| 2016/17| 2017/18| 2018/19| 2019/20
1. FC Sl ov&sgag 0.99 0.92 1.00 0.80 0.88 0.92
1. FK PS2br g 0.85 0.90 - 0.81 0.84 -
AC Sparta Praha 0.74 0.73 0.66 0.67 0.82 0.72
Bohemians Praha 1905 0.80 0.88 1.00 0.84 0.79 0.86
FC Ban2k Ost 0.7 - 0.81 1.00 1.00 -
FC Fastav ZI 100 1.00 0.84 0.86 0.84 0.91
FC Hradec Kr - 1.00 - - - -
FC Slovan Liberec 0.88 0.70 0.75 0.77 0.76 0.77
FC Vi ktoria 1.00 0.83 1.00 1.00 1.00 0.97
FC Vysolina 0.97 0.93 0.83 - - -

FC Zbrojovka Bno 1.00 0.91 0.81 - - -
FK Dukla Praha 0.86 0.84 0.91 0.79 - -
FK Jablonec 0.86 0.97 0.81 0.83 1.00 0.89
FK Ml ad§ Boll 0.95 0.87 0.64 0.59 0.74 0.76
FK Teplice 0.75 1.00 0.78 0.76 0.92 0.84
MFK Karvins§g - 0.91 0.95 0.65 0.69 -
SFC Opava - - - 1.00 1.00 -
SK Dynamo L. - - - - 1.00 -
SK Sigma Olomouc 0.87 - 1.00 0.77 0.89 -
SK Slavia Praha 1.00 1.00 0.76 1.00 1.00 0.95
Mean 0.89 0.90 0.85 0.82 0.89
Source:Own

Table 2 also shows that all clubs that were classified as efficient according @CiRI

model are also classified as efficient according to the -B@@del. It is apparent that the
PTE score in the BGCmodel is higher than the OTE score in the CIQRodel, as the CCR

| model considers the scale efficiency (SE), which reduces theva@lle. For clubs that are
classified as inefficient according to the CCRiodel yet as efficient according to the BCC
model, it can be concluded that their technical inefficiency is caused by scale inefficiency.
Therefore, it can be stated that theesdof these clubs is not optimal and an inappropriate
sports tactic was chosen. Scale efficiency and scale inefficiency is shown in Table 3.



Tab. 3: Scale efficiency of Czech clubs playing Fortuna:Liga
Club SE Average
2015/16| 2016/17| 2017/18| 2018/19| 2019/20
1.FC Sl ovs8ckqg 0.86 0.97 0.87 0.89 0.97 0.91
1. FK PS2br g 0.60 0.78 - 0.91 0.59 -
AC Sparta Praha 0.93 0.86 0.84 0.98 0.76 0.87
Bohemians Praha 1905 0.80 0.86 0.85 0.98 0.96 0.89
FC Ban2k Ost 0.30 - 0.87 1.00 1.00 -
FC Fastav ZI 0.69 0.99 0.69 0.99 0.64 0.80
FC Hradec Kr - 0.96 - - - -
FC Slovan Liberec 0.96 0.85 0.83 0.92 0.95 0.90
FC Vi ktoria 1.00 0,94 1.00 1.00 1.00 0.99
FC Vysolina 0.67 0.96 0.85 - - -

FC Zbrojovka Brno 1.00 0.95 0.68 - - -
FK Dukla Praha 0.76 0.99 0.86 0.61 - -
FK Jablonec 0.81 0.88 1.00 1.00 0.86 0.91
FK Ml ad§ Bol 091 0,96 0.72 0.91 0.82 0.86
FK Teplice 0.68 1.00 0.76 0.83 0.72 0.80
MFK Karvins§g - 0.98 0.83 0.86 0.65 -
SFC Opava - - - 1.00 0.65 -
SK Dynamo L. - - - - 1.00 -
SK Sigma Olomouc 0.61 - 1.00 0.89 0.82 -
SK Slavia Praha 0.97 1.00 0.92 1.00 0.90 0.96
Mean 0.78 0.93 0.85 0.92 0.83
Source:Own

To establish the productivity levels attained by Fortuna:Liga clubs, an additional study using
Malmquist index was carried out to improve understanding of empirical iatiplics of
productivity measures in professional football. The sample was reduced to the 10 clubs that
participated in the Fortuna:Liga in all five seasons.

The change in productivity and its two components were calculated for the clubs that
participated irthe Fortuna:Liga in the seasons 2015/2016 and 2019/2020, as if they had been
consecutive years, with the objective of approximating the evolution of their productivity over
the entire period analyzed in ttagticle The results are shown in Table 4.



Tab. 4: Malmqust index for the clubs participating in the Fortuna:Liga in the period

analyzed
2015/2016 2019/2020 Efficiency change| Technological change Malmquist index
AC Sparta Praha 1.028 0.941 0.968
Bohemians Praha 190 1.030 0.991 1.021
FC Fastav Zlin 0.983 0.930 0.914
FC Slovacko 1.000 0.951 0.951
FC Slovan Liberec 0.971 0.932 0.905
FC Viktoria Plzen 1.000 0.904 0.904
FK Jablonec 1.038 0.964 1.000
FK Mlada Boleslav 0.955 0.910 0.869
FK Teplice 1.073 0.926 0.993
SK Slavia Praha 1.000 0.911 0.911
Average 1.008 0.936 0.944
Source:Own

On average, the results show a decrease in productivity, an increase in efficiency and
technological regression. If the results are interpreted individually for each team, only
Bohemians Praha 1905 increases its produgfivdue to an increase in efficiency that
compensates for its technological regression. On the other hand, FK Jablonec experiences no
change in productivity, increase in efficiency and show technological regression.

The rest of the teams show a decline indoctivity, some of them due to a drop in both
efficiency and technological regression (FK Mlada Boleslav, FC Slovan Liberec, and FC
Fastav Zlin). Analyzing the information in Table 4, one could conclude that over the period
studied there is a widespreatcline in productivity, which is also evident in its two
components, but primarily in a technical regression.

Conclusion

Given football club8current economic and financial situation, there is an increasing need to
know how efficiently a club uses itss@urces. In addition, this analysis is also crucial for
evaluating the sports performance of clubs. Among the various tools that are widely used to
measure efficiency, the data envelopment analysis and Malmquist index were chosen in this
article

In this aricle, the DEA was applied to the best clubs in the Czech Republic, which participate
in the highest football competition Fortuna:Liga. There were 20 different clubs that played
Fortuna:Liga in five seasons (2015/16 to 2019/20). The research provided | severa
conclusions.

The first conclusion: from the analyzed period from the point of view of the OTE score, the
winner of Fortuna:Liga was always described as efficient with the exception of the 2019/20
season and the club with the lowest OTE score of Fortigaarhostly left the league at the

end of the season.

The second conclusion can be drawn from the larger number of seasons included in the
research. As can be seen, in the five seasons analyzed, no club was able to maintain efficiency
throughout the periodnder review. It is important to note that the clubs and resources used
change from season to season, as do the oppc
uses the same resources in the same way in past seasons, it is not enough to be dffeient in
coming seasons.



As a third conclusion, various sources of inefficiency were identified. The first source of
inefficiency is observed in pure technical efficiency (PTE) and is related to the waste of
inputs. To achieve the same output, a lower valuaemits (.e., a lower total squad market

value or a lower number of players) should suffikee second source of inefficiency can be
observed by calculating scale efficiency and is associated with the selection of inappropriate
sports tactics. I n this case, of course, the
is not just how theyse their sports resources. These clubs should seek to develop a medium
and longterm strategy to develop new and different tactics with the resources they have or
could have in the future. The purchase of players should also take place in the coritext of t
development of these new sports tactics. There are also clubs that suffer from both sources of
inefficiency. In this case, clubs should reduce resources and, in terms of size, find out how
effective clubs are developing sports tactics.

In this article, changes in productivity in football clubs playing in Fortuna:Liga from
2015/2016 to 2019/2020 have been calculated by means of the Malmquist index. The results
obtained in this article show no clear increase in productivity during the period studied, both
on the average and individually. In conclusion, it does not appear that the organizer of this
tournament has been able to increase the productivity of the teams that has participated in it
during the period analyzed. Consequently, the overall recommemdatithe football clubs
analyzed in this study would be to improve their productivity. Breaking down the Malmquist
index into efficiency change and technical change and seeing that neither of the two show a
clear increase. Therefore, the recommendationldvbe to design rules for the tournament

that would improve the productivity of the participating teams by linking sports success to the
increase in productivity.
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VY UGI MALMQUISTOVAINDEXUPRO HODNOCENE STKONE®KhCH
FOTBALOVhCH KLUBS

Sport je dTlegitou soul| 8st 2 nagich g¢givotT a ta
modernzch mDst. P o krutdu ,j dze jom®map uloa rbiatlw , s psa al S
prvkem, kde se odehr8vaj2 specifick® HlFBrkuekon
navr hnout zpTsob hodnocen2 viIkonnos tMalmduistdvib al ov T c
indexu. Proempr i ckou anallTzu byly vybr&ny profesion§gl
fotbalovog@zsemt Bgotsna: Liga. K anallze relativn?
mo d e | Studie byla provedena na v20>I%u2@0 Rd umdd
byly zahrnuty 2 wvstupn? promNDnn® a jedna vistu
vypol|l 2t8ny hodnoty Mal mgui stova indexu. Pomoc?2
kvantifi kovat cel kovou zomdintu jpir ordakt e whmgl da@ikd lkoc
technick® Yl innosti. Visledky wukazuj 2, ge | esk«
relativnhD vysok® YWrovnhD efektivity a ¢ge nejvyg
visledky by mamsd @eadrnTm molhd yT pomoci zlepgit vIkon
LEISTUNG DER TSCHECHSCHENFUSSBALLVEREINS MALMQUIST INDEX-ANSATZ

Sport ist in der Newuzeit zu einem wichtigen Bes
tragen wesentlich zum Imageund zarSu kt ur moder ner Stadte bei. I n
Sports, i nsbesonder e des FuCball s, i st er Zu e

bestimmte Arten von wirtschaftlicher und sozialer Interaktion stattfinden. Ziel dieser Arbeit isiees, e

Met hode zur Bewertung der Leistung voanundcuCball
Malmquistl ndex vorzuschl agen. Feér die empirische An
FuCball vereine ausgew?hl t, di e iLma spislenhtancdiei s c hen
relative Effizienz wvon FuCb a-luhdvGECRMoUelleeverwendet. anal y
Die Studie wurde an einer Stichprobe von 20 KI ul

den Spielzeiten 2015/16 2019/20 gesammiel wur de n. Feér einige Vereine
Malmquistl ndex berechnet. Mit Hilfe des MI war es m°
zu quantifizieren und in technologischen Wandel und technischen Effizienzwandel zu zerlegen. Die

Ergebnise zei gen, dass tschechische FuCballvereine
Effizienzniveau erreichten und traditionelle Ve
Ergebnisse k°nnten Clubmanagerrbesshre.l fen, die Leis

WYKORZYSTANI E YNMEIRA MAEQUISTADO OCENY WY DAJ NOS Cl
CZESKI CH KLUBEWOPNEK

Sport jest waUnN cznSci N naszego Uycia a ponadt c
toUsamoSci i struktury nowoczespwychumi astw. sZe& zwa
pi gki noUnej, stag sin on waUnym wsp-gczesnym e
i nterakciji ekonomicznych i spogecznych. Cel em n
oceny wydajnoSci kKl - vw priedkoadriis kDEA iw wosppa-rdcc zy n
analizy empirycznej wybrano profesjonalne czeski
rozgrywkach Fortuna:Liga Do analizy wzglndnej
modele BCCiCCR.Bhani a przeprowadzono na pr-bie 20 kIl ut
2019/ 20. W modelach ujinto 2 wej Sciowe zmienne i
obliczono wartoSci wsp-gczynnika Mal mqui gtoa. Za
skwantyfi kowanie o0og:-1I|nej zmi any produktywnoSci
technologicznN i zmiannin efektywnoSci techniczne
osi Ngnfigy w badanym okresie stolsumkowoaadysyjkmne pu
naj wyUszy wynik wydajnoSci. Wy ni ki te mogN pom-:
ich zespog- - w.




































