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POSSIBLE SOLUTIONS TO DUAL QUALITY OF PRODUCTS
IN THE EUROPEAN UNION

Lucia Bartkova, Lenka Veselovska, Katarina Zimermanova

Abstract: This paper focuses on the dual quality of daily consumption products sold in
the European Union. The views and opinions of Slovak consumers on the existence of
the dual quality of products on the European market are analyzed, moreover, their
attitudes and personal experiences with this problem in Slovakia and other EU
countries, especially in Western Europe are examined. As a conclusion, possible
solutions to the problem are identified in order to prevent possible mistakes in
purchases and even more importantly, to avoid the existence of dual quality of
products produced by the same manufacturer assigned to different markets and selling
them as identical - in the same package and without any notice of different
composition or content.

Keywords: Dual Quality of Products, Daily Consumption Goods.
JEL Classification: Q18, M38, M31.

Introduction

Identifying new markets where the manufacturers can place their products is a
natural activity that leads to expanding sales to markets in other countries. Large
producers operating worldwide usually sell their products under the same brand in
many countries. The customer assumes that it is the same product, i.e. it has the same
composition and quality. However, the practice has provided many examples of
different attitudes many big companies. Some of them sell products under the same
brand which are of different composition or quality in the Western European
countries and in the countries of Central and Eastern Europe. The price is roughly the
same, sometimes even higher for the lower quality products offered in Central and
Eastern Europe.

The main aim of this research was to examine the views, attitudes and experiences
of Slovak consumers with the dual quality of products sold and presented as identical
on the markets of the European Union and to identify possible solutions to this
international issue.

1 Statement of a problem

1.1 Products of the same brand in different quality on the EU market

In the early stages, the sale of products of the same brand of different quality and of
different composition was vastly ignored. Later it was individually exposed by
customers based on their own experiences, therefore in the Czech Republic, journalists
asked independent laboratories to compare the quality and composition of products
sold in the Czech Republic and Western Europe. Tests which achieved similar results
were also recently performed in Slovakia: the products sold as identical, i.e. the same
brand and the same packaging were of double composition or quality and their worse
version were offered on the Czech and Slovak markets (Ceska televize, 2016).



The representatives of the Slovak Republic were the first ones to point out that if a
producer sells the same product and does not state on the packaging that the product
exported to Slovakia contains more preservatives than the same product assigned for
Western Europe, it is a violation of the law. The problem is mainly addressed by the
State Food and Veterinary Administration and the Association of Consumers of
Slovakia, which initiated the tests.

As early as 2011, the Association of Consumers of Slovakia conducted a test
comparing the composition of selected foods produced by multinational companies
and sold in Slovak Republic and abroad. The Association bought identical products in
Germany, Austria, Poland, the Czech Republic, Bulgaria, Romania, Hungary and
Slovakia. Under the professional guarantee of the State Veterinary and Food
Administration, food was tested by the accredited laboratories of the State Veterinary
and Food Institute of Bratislava and the State Veterinary and Food Institute Dolny
Kubin. According to the test results, several food types such as coffee, beverages,
chocolate and spices of the same brand sold in Slovakia and abroad may not have the
same taste, composition or weight (Sudor, 2012). According to the Association of
Consumers of Slovakia, the quality of the same products was generally worse in the
"new EU Member States", while on the other hand, the quality of goods purchased in
supermarkets in Germany and Austria reached the highest standards.

Another test was made by the Ministry of Agriculture in 2016 (Ministry of
Agriculture and Rural Development of the SR, 2017). From 22 foodstuffs bought in
the Slovak Republic and in Austria, only 9 products were the same. Comparison of
non-alcoholic beverages, spices, tea, milk and meat products had the worst results.

Similar tests were carried out in other countries. There were tested 21 products
from five countries — The Czech Republic, Slovakia, Hungary, Germany and Austria
in the Czech Republic and only three products were the same (Leinert, 2017).
Furthermore, 96 products in Hungary were compared. The State Veterinary and Food
Administration did not find a large violation of the law but a significant violation of
ethical principles (Ministry of Foreign and European Affairs, 2017). Many of the
products tested did not have the same composition as identical sold in the west.

The issue was addressed in 2015 by 10 politicians representing Slovakia, Croatia,
Slovenia, Romania, Hungary, Malta and Italy. They called on the European
Commission to stop consumer discrimination and to prevent them from supplying
lesser-quality goods to Eastern Europe (Nagyova, 2015).

The European Commission first recommended leaving the solution to individual
countries. However, the representatives of the countries were concerned, in addition to
expressing their discontent with the fact that the producers divide consumers into first
category consumers and second category consumers, they also pointed to the danger of
product confusion and their potential negative impact, on the health of the population
(Chavas, 2017; King et al., 2017; Santeramo et al., 2018; Stratton et al., 2015).

When it comes to classifying different product quality from the same manufacturers
offered on different markets as identical products, i.e. under the same brand and in the
same packaging, this problem can consider at several levels: ethics, legislation, ethics
and legislation, economics, others.



1.2 National legislation

If we look for solutions in current legislation, for example, the Commercial Code
talks about unfair competition. For unfair competition, the law regards: deceptive
advertising, misleading labelling of goods and services, the risk of confusion, stealing
of the business’ image, products or services of another competitor, bribery, breach of
business secrets, and the threat to consumer health and the environment.

However, the risk of confusion and parasitic reputation concerns different products
and different manufacturers. In the case of the same producer, it is not, in our opinion,
appropriate to apply this approach. However, we believe that this may involve
misleading labelling of goods and services, not only in relation to Slovak consumers
but in relation to any consumer. Products with a different quality in expectation of a
"standard European" quality can be bought by Western European customers in
Slovakia, expecting the quality they are getting used to in the given product. And we
can definitely call it unethical. Even though the packaging contains the different
composition, the consumer who buys the product anywhere in Europe and does not
read the details on the packaging, assumes that the composition is the same and may
feel mislead.

Different types of products marketed as identical may also endanger the health of
consumers, in terms of allergens. Consumers who are accustomed to a particular
product and their composition on their domestic market may, in the expectation of the
same composition (of the same quality), cause themselves health damage when buying
a product abroad. Compositions on the packaging of frequently purchased products are
not usually being explored by customers.

1.3 European legislation

The European Commission has issued a regulation on novel foods and novel food
ingredients (Boer, Bast, 2018) and on providing food information. In 2005, the Unfair
Commercial Practices Directive (Directive 2005/29/EC of the European Parliament
and of the Council of 11 May 2005, "Unfair Commercial Practices Directive") became
into force. In its appendix No. 1 are mentioned those practices which are considered
unfair in each case. The list lacks the practice of unethical labelling of the same
manufacturer's products even though the composition or quality is not the same.

Furthermore, the Slovak seminar on dual quality of products in Brussels also
welcomed representatives from the sector of producers. Some manufacturers denied
the duality of the products they offered and voiced doubts about the correctness of the
test methods used (Director of the European Brands Association). Other manufacturers
have acknowledged the difference and claimed that reasons behind this issue lie in
customers’ interests in other tastes or other laundry washing habits. But especially
food manufacturers and handlers are responsible for food safety and health of
consumers (Zanin et al., 2017) so they should accept their responsibility.

At present, the European Commission is negotiating with representatives of Central
and Eastern European countries, as well as with manufacturers. Experts should work
on an identical methodology for comparing product quality and composition. Sixteen
countries in the European Union may soon be involved in testing.



2 Methods

In order to achieve the aim of this paper, a primary research was conducted during
a period from January 2018 until mid March 2018. The sample file consisted of 123
women and 79 men. The largest group of respondents was between 16 to 35 years old
and with secondary education. The survey was conducted through a questionnaire
which contained 21 questions, five of which were sociological, 7 closed and 9 semi-
closed questions.

Tab. 1: Structure of base file based on respondent’s gender

Gender Number of people Percentage
Female 62217 59.99%
Male 41 480 40.01%
Total 103 697 100.00%

Source: (Own elaboration based on data from the Statistical bureau of the Slovak Republic, 2018)

To verify the representativeness of the sample we used Chi-square test. The
decisive criterion was set to verify if our sample file is representative based on the
gender of respondents. We set the null hypothesis which assumes that the sample is
representative. The alternative hypothesis is an assumption of non — representativeness
of the sample. From the mathematician point of view the hypothesis are formulated as:

HO =F(x) = G(x); HI = F(x) # G(x)

Statistics testing in SPSS software is based on formula A.1 previously used by
Maloney and Byard (2013); Veselovska et al. (2014); Zavadsky, Hiadlovsky (2014):

(n-m) __-
- - ~X|='—1|

m; (1)

X::ZIH

where:

X2 - 1s Pearson statistics,

r - 1s line,

n - is overall frequency in the base set,
m - is measured frequency.

The base file consists of all people living in Poprad region in 2017, who are older
than 15 years old. The calculated X2 is at the level 3,077 which indicates that the
results of this test prove that our sample is representative.

Three main were formulated in order to further explore opinions and experiences of
people with dual quality of products:

Hypothesis H1: We assume that, there more than 50% of people have negative
feelings towards practice of dual quality of products.

Hypothesis H2: We assume that, there is a positive dependence between the
opinion on who should be responsible for solving the problem of dual quality of
products and education level of people.

Hypothesis H3: We assume that, there more than 80% of people are interested in
being informed about dual quality of products.



Furthermore, a descriptive statistics was used in order to analyze the information.
Several issues were also examined in terms of special relationships between factors.
Particular correlation coefficients were calculated according to Equation 2 (Maloney,
Byard, 2013). In order to verify the hypothesis H2 we used Pearson correlation test.

o Z; (x; = x)(y; = »)
r= r:ry - ” —2 » —
\/Zi:l (xi - X) \/Zi:l (yi -») (2)

where:

xi, y1 — are defined as a value of i-element belonging to dataset {x1,...,xn},
o 1 n
x=13x .

M=l _ the sample mean and analogously for? .

We used binomial test to verify hypotheses H1 and H3. Values were calculated
according to the Equation 3 (Maloney, Byard, 2013):

b(x; n, P) =nCx *Px * (1 —P)n—x 3)
where:

b = binomial probability,

x = total number of “successes” (pass or fail, heads or tails etc.),

P = probability of a success on an individual trial,

n = number of trials.

3 Problem solving

The results of our research show that 87% of respondents have already heard about
the problem of dual quality of goods of the same brand in the EU. They mainly heard
about the problem with meat and meat products, sweets and detergents. We learned
that 66% of respondents learned about this issue from the media, 58% had their own
experience and 42% had acquaintance with such experience. In terms of personal
experience, respondents (or their acquaintances) encountered a dual quality problem
with detergents, sweets and meat and meat products. For these goods, they also
consider this problem to be the most serious, however, it would require further
research in order to find out the reasons behind.

Up to 88% of respondents are bothered by such practice and only 1% of them
stated that they do not care. We looked into how the gender affects this issue and it
was discovered that it has no affect on attitude towards this practice (correlation
coefficient at the level -0.081 with statistical significance at the 5% level), therefore
we can conclude that the dual quality of products interests men and women equally.
Furthermore, we provide evidence of the attitude towards the issue of dual quality of
products (Tab. 2). We tested the hypothesis H1 in order to examine the level of
negative feelings towards this practice. We assumed that there more than 50% of
people have negative feelings towards practice of dual quality of products. This
hypothesis was confirmed by binomial test. Therefore, we can assume that the
majority of people feel effected by this malpractice.



Tab. 2: Attitude towards the practice of dual quality of products based on gender

Attitude towards the practice of dual quality Gender

of products Female Male
strong negative feelings 54,10% 48,75%
rather negative feelings 36,07% 36,25%
undecided 9,02% 13,75%
not interested 0,82% 1,25%

Source: (Own elaboration, 2018)

We also examined the assumption that there are products of which the dual quality
the customers are more aware (Tab. 3). Our results indicate that women are slightly
more aware of dual quality of various products such as meat, fish, milk, sweets,
cosmetics, cleaning and washing products and clothes. On the other hand men show
higher awareness when it comes to all types beverages.

Tab. 3: Awareness of dual quality structured by the product and gender of
respondents

Gender
Type of product Female Male
Meat and meat products 62.30% 58.75%
Fish 24.59% 18.75%
Milk and milk products 44.26% 33.75%
Non-alcoholic beverages 22.13% 28.75%
Alcoholic beverages 6.56% 7.50%
Coftee 15.57% 22.50%
Tea 10.66% 13.75%
Spices 9.02% 13.75%
Sweets 55.74% 50.00%
Cosmetics 45.90% 37.50%
Cleaning products 42.62% 41.25%
Washing products 55.74% 47.50%
Clothes 17.21% 15.00%

Source: (Own elaboration, 2018)

According to half of the respondents, national institutions (e.g. national trade
inspections, national testing centers, etc.) should address this problem. According to
46%, the European Commission should address the solution. Our results indicate that
there is no significant dependence between the opinion on who should be responsible
for solving the problem of dual quality of products and education level of people, since
the correlation coefficient for these two factors is at level -0.04. This was however, our
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assumption in hypothesis H2, which could not be confirmed by Pearson correlation
test. There is however, a medium direct dependence between the opinion on who
should be responsible for solving the problem of dual quality of products and size of
place of residence (0.193), which indicates that people living in smaller townships are
more nationally oriented in this issue and people living in larger cities believe this
problem should be solved on higher levels of government such as the European union.

4 Discussion

The dual quality of products marketed in the European Union's single market is a
current problem with great importance caused by producers by supplying lower quality
products to Central and Eastern Europe in the same package as higher quality products
for consumers in Western Europe. The price difference is often minimal, even though
the price for the consumer in Central and Eastern Europe is sometimes even higher for
the same product in the same package. The problem mainly concerns products such as
food and detergents. Even thou it is a serious problem, there is lack of surveys within
this topic. We provide primary survey, but we don’t have any other to compare it with.

Several surveys on similar topics have recently been conducted. According to our
research, most respondents are bothered by goods imported into our country in other,
generally lower quality than in Western countries. As a result of GfK Slovakia's
research, Slovak consumers prefer a higher quality of food to a lower price. Already in
2008, 1000 participants were surveyed out of which most respondents stated the
quality and freshness of food as decisive factors when purchasing food products (GfK,
2008). Further research on a sample of 1000 respondents in 2015 also suggested that
consumers prefer the freshness and quality of products when purchasing food (GfK,
2015). In 2016 the Post bank analysed buying behaviour of Slovak consumers
(Kusnirova, 2016). The results they achieved from their analysis indicate that Slovak
consumers are interested in high quality foodstuffs and in Western regions of Slovakia
they are willing to pay even higher price for them. The same opinion concerns buying
sport shoes and equipment. According to the test performed by Czech agriculture and
food inspection authority, Czech consumers are also bothered by dual quality of food
products (Sefrova, 2016). Based on the comparison of research results, we can
conclude that importing products of lower quality is not correct and does not suit
Central and Eastern countries consumers.

Another research was conducted by GfK in March 2017. According to the results,
up to 16% of respondents buy products abroad because they consider foreign products
to be superior (GfK, 2017). Our research shows that up to 52% of respondents have
their own experience of dual quality food, and 37% of respondents are familiar with
such experience. This comparison shows that the citizens of Slovakia are aware of this
problem and try to solve it by purchasing goods directly abroad or by purchasing such
goods from people who import it for resale here.

In the opinion of almost half of respondents in our study, the European
Commission should address the issue of dual quality of food. However, according to
available information sources, this problem has long been avoided and claimed to be a
problem for individual countries (Cimova, 2017). Until September 2017, Jean-Claude
Juncker admitted that no EU consumers should be considered "second-rate consumers"
and that consumers in the SR, CR, and Hungary deserve the same quality as
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consumers in Western Europe (European Commission, 2017). However, a legislative
solution to this problem at the European level would take at least two to three years.

According to our respondents, the issue of dual quality of goods is both ethical and
legislative. However, according to available sources, manufacturers do not admit that
this would be a legislative problem (Nagyova, 2015). They state the information on the
composition of the goods can be found on its packaging, so no law is violated. The fact
that consumers become accustomed to a certain quality in Western countries and do
not read all of the inscriptions provided on the packages in other countries is seen by
manufacturers as a problem of consumers and their habits and tastes which does not
allow the existence of the ethical dimension of the whole problem.

In united Europe, consumers should not be broadly divided into Western European
consumers who are assigned high-quality goods and consumers in Central and Eastern
Europe which are provided with lower-quality products. In order to prevent the
negative consequences of such behaviour, manufacturers need to adopt legislative
measures to ensure that the products of the same producer in the same packaging
intended for different markets are clearly distinguished so that the consumer can
identify them immediately. At the same time, it is imperative that product quality is
regularly monitored and that the results of surveys should be available to consumers in
the media or in the reports of the relevant institutions.

Conclusion

Addressing this issue has long been a challenge for individual countries and
therefore they struggle to move it to a European level. On the other hand, the European
Commission is against that and prefers to keep the responsibility at national levels.
There is a clear need for the two levels to work together to create a legislative and
ethical framework in which the national institutions of the individual countries
communicate with the people and educate them in this area.

There are several proposals to solve this problem. Some concern the
manufacturers themselves and their labelling of dual quality goods. Others focus on
legislative adjustments, whether at national or European level. Other suggestions
concern information sharing and consumer education in this area. For some
suggestions, we also asked respondents, and their preferences are also provided in
terms of individual proposals.

One possible solution to this problem could be a directive created ideally at
European level on wunfair commercial practices. This directive should be
complemented by statements that will sufficiently and clearly treat equally designated
products of the same producer as unfair practices in a manner that could mislead the
consumer. This would eliminate the problem completely on both legislative and ethical
levels. Several respondents in our research have stated that the only possible solution
for them exists in the hands of manufacturers: to stop producing and distributing dual
quality goods. According to them, the existence of several versions of the same
product of different quality, different prices for different countries are inadmissible. It
is a question of how this solution would be considered by manufacturers and whether
such a directive could be enforced at all. Particular attention should be paid to food
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and its composition, as the different composition of the food can lead to health
damage, for example due to allergies (Davis, Kelso, 2018).

Based on the results of the research, it is advisable to eliminate the risk of
purchasing a dual quality product for the consumers through a sufficiently distinctive
indication of the difference on the product packaging directly by its manufacturer. Up
to 81% of respondents consider it appropriate to distinguish different quality products
from different packaging and different prices. This recommendation should be
supported by European Union legislation as it provides a single united market. The
solution would be to use different packages for different quality goods. Products that
are superior may have a distinctive "original" on the front of the packaging at the
product name. Products of lower quality should also be marked equally as "second
quality" or "modified composition". At the same time, a lower quality product needs to
be distinguished by a lower price. Another solution would be to ensure that goods
produced and sold in a uniform quality in all countries are labelled with a single label,
e.g. European Commission Label (Rehakova, 2017).

Hypothesis H3 focused on peoples’ interest to be informed about this issue. We
learned that up to 94% of respondents are interested in being informed about dual
quality of goods. Furthermore, using the binomial test we managed to confirm this
finding and with it also the related hypothesis. Most of the respondents would
prefer to be informed about this issue through the media. It is also appropriate to
inform consumers via periodical reports from either the Ministry of Agriculture and
Rural Development of the Slovak Republic or the Slovak Trade Inspection, which
could become the basis of information for journalists who serve as mediators for
local consumers.

Our proposal is also to organize a campaign under the aegis of the European
Commission and national ministries to educate and inform consumers on this issue as
well as on how to protect and defend against unfair practices by manufacturers.

Another option to keep consumers informed is to create a website that would be
dedicated to this issue. This solution would be preferred by 21% of respondents.
Already in 2017, Czech Commissioner Véra Jourova and the Slovak Minister of
Agriculture Gabriela Matecna proposed a website project as a joint effort by the V4
countries, Slovenia, Croatia, Bulgaria and Romania (Ceska televize, 2017). The
Slovak Republic was to be responsible for it. Although the site was to be created in the
fall of 2017, 1t is still has not come to exist.

Up to 80% of respondents expressed willingness to inform other consumers of
identified cases of dual quality. Furthermore, the dependence between gender and
willingness to inform others was examined. The correlation coefficient for this
relationship was only 0.082, which does not indicate any significant dependence. Men
and women are equally willing to provide information about their personal experiences
with dual quality of products.

Most respondents (45%) would prefer a dedicated website as a reliable information
source. This portal would provide an option to directly enter information, photos, etc.
after registration. Another 40% would be willing to share information on social
networks where they could also directly insert information on a special profile. The
correlation coefficient is at the level -0.240, which indicates that there is an indirect
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medium correlation between age of respondents and preferred type of information
sharing medium.
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SUPPLIER EVALUATION: A COMPARISON OF THE
APPROACH OF CZECH AND GERMAN INDUSTRIAL
COMPANIES

Dagmar Benediktova, Miroslav ZiZka

Abstract: The present article deals with supplier evaluation in Czech and German
companies. It addresses the question of whether there are differences in evaluation
criteria and methods between Czech and German companies. The article consists of
three interconnected parts. The first part presents the results of a literature review that
focused on the current trends in supplier evaluation. The subsequent part describes the
research methodology. The research was conducted through a questionnaire survey of
a sample of 180 Czech and 70 German companies operating in the automotive and
related industries. The next part presents the results of the research. The research
results have shown that the completeness and timeliness of deliveries is the most
important criterion for companies in both countries. Compared to German companies,
Czech companies put more emphasis on the price level, the openness of calculations
and the supplier’s communication. German companies attach greater importance to
quality, indemnity insurance and soft criteria such as an ethical approach. In terms of
evaluation methods, it can be concluded that companies in both countries apply rather
simpler approaches. In both countries, the same three evaluation methods are most
commonly used — scoring model, ABC method and point evaluation.

Keywords: Supplier Evaluation, Evaluation Criteria, Evaluation Methods,
Automotive Industry, Scoring Model.

JEL Classification: L23, L62.

Introduction

The present article focuses on a comparison of approaches to supplier evaluation in
Czech and German companies. Germany is the Czech Republic’s most important
trading partner. In 2015 Germany accounted for nearly a third the Czech Republic’s
total exports. At the same time, Germany is also the most important partner in terms of
imports. Its share in total imports was 26%. In mutual trade, road vehicles are the most
important commodity, accounting for 20% of Czech exports and 14% of Czech
imports to/from Germany (Kral, 2016).

The objective of the research is to compare supplier evaluation methods, including
the criteria used in such evaluations, between Czech and German industrial companies.
The research was mainly carried out in companies related to the automotive industry,
which is an important sector of the Czech economy. The automotive industry
represents roughly a quarter of Czech industrial production and accounts for almost
7.5% of GDP (AIA, 2015). At the same time, given the ownership structure (Skoda
Auto is part of the VW Group), there is strong cooperation between Czech and
German companies in this sector.
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1 Theoretical background

Given the specific nature of the industrial market — namely the close links between
suppliers and customers — supplier selection and evaluation is a very important step for
every industrial company. In a company, supplier evaluation is usually first carried out
as early as supplier selection, but certain routine reviews of the company’s current
suppliers are also carried out. Routine evaluations mainly determine compliance with
pre-defined criteria and requirements. A positive evaluation of current suppliers is a
prerequisite for continued cooperation. A negative evaluation results in modifications
to or complete termination of the business relationship (Nenadal, 2006).

On the customer’s side, supplier selection is based on defining certain criteria,
which are specified using basic indicators that follow from the company’s line of
business. This specification is a prerequisite for the actual evaluation process
(Pftefferli, 2002). The main criteria for supplier evaluation include finance, logistics,
competitiveness, quality and supplier services (Simi¢, Svircevi¢ and Simié, 2015).
These criteria can be described as traditional. A very important component of supplier
evaluation is trust between the supplier and the customer and willingness to share
information (Yang, Zhang and Xie, 2017). In addition to traditional criteria, new
criteria such as process orientation, efficiency, project management orientation,
solution orientation or sustainability are attracting increasing attention during
evaluation (Schétzle and Jacob, 2017). For some customers with an environmental
focus, the supplier’s environmental image plays an important role in evaluation, as it
contributes to the supplier’s overall value to the customer (Hénninen and Karjaluoto,
2017). Supplier evaluation can be extended to include criteria such as the introduction
of an environmental management system, waste disposal programme, energy
performance, green design or recycling rate (Yazdani, Chatterjee, Zavadskas and
Zolfani, 2017).

Some criteria can be considered universal in that they are applied across all
industries. However, each industry has some specificity, which is also reflected in
supplier evaluation. In the automotive industry, which is largely the focus of this
article, great emphasis is placed on innovation. The driving force of these innovations
1s key suppliers in the supply chain (Chang, 2017). An important criterion in supplier
selection can thus be the supplier’s innovation performance, which can be measured
by the number of patents (Trautrims, MacCarthy and Okade, 2017). In addition, as
stated in the article of Schétzle and Jacob (2017), evaluation in the automotive industry
1s most often carried out by the procurement manager, who has a broad understanding
of the supplier industry.

Various methods can be used to select and routinely evaluate a supplier. In
principle, the methods can be divided into empirical and algorithmic ones. Empirical
methods are those evaluation methods that are based mainly on experience, intuition
and logical judgment. By contrast, algorithmic methods are based on mathematical
methods and model problem solving (Pernica, 2004). Recently, advanced methods
which use genetic algorithms (Simi¢, Svir¢evi¢ and Simi¢, 2015) or fuzzy multi-
criteria decision-making (Wang, 2015) can also be encountered in supplier selection
and evaluation. An extensive literature review (see Wetzstein, Hartmann, Benton and
Hohenstein, 2016) has shown a certain conflict between the complexity of supplier
evaluation and the applicability of methodologies. Greater objectivity of information
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usually means that the evaluation uses a more complex methodology and is more time
consuming, and vice versa. Wetzstein, Hartmann, Benton and Hohenstein (2016) have
also pointed out that, in the past 10 years, research into supplier evaluation has been
dominated by mathematical models. Green, sustainability and strategic oriented
supplier-selection are becoming new evaluation themes (Schitzle and Jacob, 2017,
Hénninen and Karjaluoto, 2017; Wetzstein, Hartmann, Benton and Hohenstein, 2016;
Yazdani, Chatterjee, Zavadskas and Zolfani, 2017).

In principle, the supplier evaluation and selection process can be divided into three
phases: determining (the weights of) the evaluation criteria, determining the
performance score, and ranking suppliers according to the calculated scores. This is a
typical multi-criteria decision-making task (Wang, 2015; Yazdani, Chatterjee,
Zavadskas and Zolfani, 2017).

In terms of the further focus of the research in this article, selected evaluation
methods are characterized: point evaluation, multi-criteria evaluation (AHP), scoring
model, ABC method, graphical evaluation, Gordon’s rating model, comparative
method and profile analysis. These methods have been selected on the basis of the
literature research as most frequently occurring (e.g. Pfefferli, 2002; Tomek and
Véavrova, 2014).

Point evaluation consists in assigning a certain number of points to each individual
evaluation criterion, according to its significance. The result is the supplier’s total
number for all criteria (Venkata, 2013).

In an evaluation using the scoring model, each criterion is multiplied by its weight
and the sub-results are added up (Azambuja and O'Brien, 2012). Also, it should be
taken into account that some of the criteria are minimization-type criteria, and some
are maximization-type criteria. This contradiction can be resolved for example through
applying a weighted sum approach, see e.g. Jablonsky and Dlouhy (2004).

The ABC method is an evaluation approach that uses the Pareto principle to divide
suppliers in order to adopt a differentiated approach to them. The letters A, B, C are
used to classify suppliers depending on how important they are for achieving the
company’s objectives. These suppliers, which are classified as A, are thus more
important to the company than the other suppliers (Hoffmann, Beck and Fiiger, 2012).

Graphical evaluation is based on a graph consisting of a circle whose centre
represents the lowest number of points that can be achieved for all evaluation criteria
for the given supplier. There are lines running from the centre of the circle to its edge,
which show the various evaluation criteria. Depending on the degree to which the
criteria have been fulfilled for the supplier, points are placed within the circle. The size
of the area determines the final evaluation of the suppliers. The larger the area, the
better the quality of the supplier (Irlinger, 2012).

Gordon’s rating model works with five areas: timeliness of deliveries, delivery
time, product quality, purchase price and payment deadline. The supplier receives a
certain number of points for each area and is placed in the respective category
depending on the total number of points. The company’s rating provides information
on the extent to which the supplier meets its requirements and how it is doing
compared with other suppliers (Gordon, 2008).
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Next, there is the comparative method, which is based on assigning of a certain
number of points to the indicators being evaluated, where the evaluation depends on
the resulting value achieved. The key to successfully using the comparative method
lies in assigning the primary number of points to each criterion and setting the limits
for the evaluation of the resulting values. The largest number of points is assigned to
the most important criterion (Pekar¢ikova and Trebuna, 2011).

In profile analysis, all suppliers are taken into account. The objective is to identify
the best ones. At the same time, profile analysis also points out the minimum
requirements that the customer requires to be met by the supplier. It helps identify the
suppliers that best meet these requirements (Janker, 2009).

2 Methodology

The research was conducted using the questionnaire survey method. The
questionnaire consisted of a total of 27 questions, which were mostly closed-ended or
semi-open-ended, only one (the final) question was designed as open-ended. The
questionnaire was developed in Czech and subsequently translated into German so that
both Czech and German companies could be approached with the same questionnaire.

The research focused mainly evaluation process documentation, supplier evaluation
methods and selected evaluation criteria. 180 companies from the Czech Republic and
70 companies from Germany were approached, i.e. the sample comprised a total of
250 companies. These were mostly companies from the automotive and related
industries, such as the glass and plastics industries. The companies were approached
based on the author’s professional contacts — the purpose of this was to ensure, among
other things, a higher response rate and greater trust among the companies when
completing the questionnaire. Therefore, this is not a random sample that would be
representative in terms of statistical data processing. On the other hand, the research
collected internal, relatively sensitive information that is not publicly available and
companies have no obligation to publish it. In such a case, simple random sampling
was not possible. The questionnaire was distributed electronically (by e-mail) to
industrial companies, which were given 30 days to complete the questionnaire.
Companies that failed to return a completed questionnaire within this time limit were
asked again by e-mail or phone to complete it and were given an additional time limit
for completing it (approximately 14 days). Data collection took place in the period
from September to December 2016.

Of the 250 companies that had been approached, 181 companies responded to the
questionnaire. The response rate was thus 72%, which is an above-average rate for a
questionnaire survey. The high response rate can be attributed to the very fact that the
companies were contacted based on the author’s professional contacts. Of the 181
questionnaires received, 75% (135 companies) were from the Czech Republic and
25% (46 companies) were from Germany.

Both small enterprises and medium-sized and large enterprises participated in the
research. Classification into the different categories was carried out according to EC
Regulation No 800/2008. The structure of respondents by size is shown in Tab. 1. In
both countries, most companies were classified in the category of medium-sized and
large enterprises. This was due to the branch of business. In order to operate in the
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automotive industry and the supplier industries, adequate human and capital resources

are required, which is reflected in the size of the companies.

Tab. 1: Structure of respondents by countr

Registered offices | Micro | Small | Medium-sized Large Sum
Cz 3 9 39 84 135
DE 0 6 18 22 46
Sum 3 15 57 106 181

Source: Authors

The questionnaires received were subsequently evaluated using MS Excel and the
STATGRAPHICS Centurion XVII statistical software. Since the variables do not meet
the assumption of a normal distribution, the non-parametric binomial test was used to
assess the significance of the differences between Czech and German companies. In
this case, the null hypothesis that the relative frequencies in both samples are the same
at a given significance level (alpha 5%) is tested.

3 Results of the research

Since all companies answered a total of 27 questions in the questionnaire, a large
number of both similarities and differences were identified in supplier evaluation by
Czech and German companies. Given the scope of this article, only the most important
findings have been selected.

In terms of supplier evaluation documentation, the research showed that in most
companies that evaluate their suppliers the supplier evaluation process is documented
in some way. This was true in both countries. The supplier evaluation process was
documented in 85% and 91% of the companies in the CR and Germany respectively.
In this case, the difference that was identified between Czech and German companies
is statistically insignificant (at an alpha level of 5%, p-value = 0.3034). In principle, it
can be concluded that no significant difference was found in the documentation of the
supplier evaluation process between Czech and German companies. In both countries,
the standard is that supplier evaluation is documented, and it is rarely otherwise.

In terms of evaluation, the issue of responsibility for this process is crucial. The
results of the research have shown that — in companies in both countries — the business
department is most often responsible for supplier evaluation (see Fig. 1). The second
most common response was the purchasing department. In terms of responsibility for
evaluation, the differences between Czech and German companies are not statistically
significant (for the commercial department, p-value = 0.5580).

The next question focused on the technical aspects of supplier evaluation. During
the development of the questionnaire, it was assumed that companies may use
various technical resources. Therefore, companies were allowed to choose up to two
responses. The results showed that evaluation is most often carried out using an
information system (see Fig. 2). This is the most common option in both countries,
and the slightly higher share in German companies is not statistically significant (p-
value = 0.1404).
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Fig. 1: Responsibility for supplier evaluation
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Fig. 2: Technical method of evaluation
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The criteria for supplier evaluation were an important area of the survey. In the
questionnaire, each company was asked to list all criteria that were used by the
company to evaluate suppliers. It was found that only one company uses mono-criteria
evaluation. On the other hand, there were also companies that listed 5 or 6 criteria in
supplier evaluation. From the perspective of the various criteria, it can be concluded
that the vast majority of companies in both countries place consistent emphasis on the
completeness and timeliness of deliveries. However, for other criteria, some
differences were identified (see Fig. 3) which are also statistically significant.

This applies to the ‘open price calculation’ criterion, which is more frequently used
by Czech companies (p-value = 0.0456). By contrast, the ‘ethical approach’ criterion is
more frequently applied in evaluation by German companies (p-value = 0.0369). A
statistically significant difference at an alpha level of 5% in favour of German
companies was also found in the ‘other’ criterion (p-value = 0.0251), but it only
represents a small group. At a significance level of 10%, there are also statistically
significant differences in the ‘product quality’ criterion (more frequent in German
companies, p-value = 0.0935), the ‘supplier’s communication’ criterion (more frequent
in Czech companies, p-value = 0.0575) and the ‘indemnity insurance’ criterion (more
frequent in German companies, p-value = 0.0750).
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Fig. 3: Supplier evaluation criteria
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The subsequent question focused on the most important criterion in supplier
evaluation. The results are broadly in line with the above findings, as this is the
‘completeness and timeliness of deliveries’ criterion (see Fig. 4). Nevertheless, even in
this area, differences between Czech and German companies were identified. Czech
customers are more price-sensitive, because they view the ‘price level” and ‘open price
calculation’ criteria as more important. However, the difference is only significant at
an alpha level of 10%. By contrast, the ‘ethical approach’ criterion (p-value = 0.0026)
and the °‘liability insurance’ criterion (p-value = 0.0098) were found to be more
important to German companies.

Fig. 4: The most important evaluation criterion
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An additional question focused on whether the companies surveyed had an ISO-
certified quality management system and whether they also took this into account in
evaluating their suppliers. The survey showed that 59% of the companies surveyed in
the Czech Republic had an ISO-certified quality management system in place. In
Germany, the percentage was as high as 93% of the companies surveyed. The difference
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1s significant (p-value <0.0000). At the same time, the survey showed that even if Czech
companies have an ISO system in place, only 30% of these companies evaluated this
factor in their suppliers. For German companies with an ISO system, 52% evaluated this
parameter in their suppliers. Again, the difference is statistically significant (p-value =
0.0071). This means that German companies are more often interested in ISO
certification and, at the same time, more often require it from their suppliers.

The next question examined whether companies were interested in quality
management systems other than ISO. In the case of Czech companies, half of
respondents indicated that they did not consider other quality systems in their
suppliers. For German companies, a negative response was only received from about a
quarter of respondents. The difference is significant (p-value <0.0046). At the same
time, German companies not only more frequently investigate and, where relevant,
require other certified quality systems, but they also more frequently take this criterion
into account in their own supplier evaluation.

Suppliers’ financial situation is a very often-used evaluation criterion, as it may
affect the timeliness, quality and reliability of deliveries. This is a commonly used
supplier evaluation criterion in both countries, see Fig. 3. The difference in the
frequency of use of this criterion is not statistically significant (p-value = 0.2329). The
survey also investigated how suppliers were reviewed in financial terms. The
conclusions are practically identical for companies in both countries. Companies most
frequently obtain data from public registers such as the commercial register or the
insolvency register. This option was indicated by 46% of Czech and 50% of German
companies, followed by the ‘combination of different methods’ option (37% of Czech
and 45% of German companies).

The next question focused on audit by customer as part of supplier evaluation. The
responses showed that 45% of respondents in the Czech Republic carried out audits at
their suppliers. For German companies, this was a half of the companies — the
difference is not statistically significant (p-value = 0.5569).

In the subsequent part of the research, certain sub-aspects of evaluation were
investigated. For example, it was found that 36% of Czech and 30% of German
companies carried out tests and inspections of deliveries in their own laboratories.
Given the size of the samples, the difference cannot be considered significant (p-value
= 0.4596). Inspections of packaging are conducted by 84% of Czech respondents and
93% of German respondents. Again, the difference is not significant (p-value =
0.1254). In addition, no significant differences were found in the certified competence
of some employees. Most Czech (72%) and German (67%) respondents do not
evaluate this factor in their suppliers. P-value is 0.5198; the difference thus cannot be
considered significant.

Setting the evaluation criteria must only be considered to be the first step of an
evaluation. The second important step is the evaluation method used. As part of the
research, it was investigated which evaluation methods were applied by companies in
practice. Given that companies can combine various evaluation methods, multiple
response options could be chosen. Companies indicated one to three responses. The
results are shown in Fig. 5.
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Fig. 5: Supplier evaluation methods used
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Fig. 5 shows that only three evaluation methods are widely used in practice. For
Czech respondents, these are the scoring model, followed by the ABC method and the
point method. For German respondents, the most commonly used methods are the
ABC method, followed by the scoring model and point evaluation. In terms of
differences between Czech and German respondents, the only difference that is
significant is the higher share of the use of the ABC method by German companies (p-
value = 0.0980), but it is only significant at an alpha level of 10%.

Additionally, it was investigated whether companies also used some form of
visualization of the evaluation. It was found that the vast majority of Czech (93%) and
German (96%) companies used a graphical depiction of evaluation results; most often
these were graphs and diagrams. In this respect, there are no major differences
between Czech and German companies.

The last question was designed as open-ended. Respondents were given the
opportunity to briefly describe the way supplier evaluation was conducted in their
company. Unfortunately, it turned out that most Czech and German companies were
either unwilling to disclose this information or decided not to share it for time or other
reasons. In total, 52% of Czech and 61% of German respondents gave no response at
all. Only 7 Czech and 2 German companies provided detailed information. However,
this sample is so small that it cannot be reliably evaluated. Rather, the responses
received can serve as case studies of supplier evaluation procedures.

4 Discussion

Based on the results of the research carried out, it can be concluded that even
though there are differences in approaches to supplier evaluation between industrial
companies in the CR and Germany, these differences are not substantial. Therefore,
the discussion will mainly focus on the question of what may be the causes for the
differences between Czech and German companies. It has to be borne in mind that
both countries have strong ties resulting from their geographic proximity, a strong
tradition of mutual trade and — in particular in the automotive industry — the
interconnectedness of supplier-customer relationships. Given the above factors, it

25



could be assumed (based on the author’s experience in automotive industry) that many
Czech companies adapt — to a certain degree — their standards and procedures to their
key customers. If both the supplier and the customer have similar procedures,
standards and customs, their cooperation in deliveries is usually easier in terms of
communication, contractual documentation etc.

The research showed that, in some areas, there are no substantial differences in
supplier evaluation between Czech and German companies. This applies e.g. to the
documentation of the entire evaluation process, the persons responsible for carrying
out evaluations and certain evaluation criteria.

In evaluating their suppliers, customers in both countries place consistent emphasis
on the completeness and timeliness of deliveries. This was not only the most
frequently indicated criterion, but it was also considered the most important criterion
in both countries. Similarly, no major differences were found in the evaluation of
suppliers’ financial situation, audits conducted by customers, technical evaluation
tools, and visualization of the evaluation results.

However, some differences have been identified as well. In evaluating their
suppliers, Czech companies attached greater importance to price factors. This means
not only the price as an amount, but also suppliers’ openness in calculating product
prices. A more frequently used factor to Czech customers is also communication with
suppliers. By contrast, it was found that German companies attached greater
importance to ethical principles (social responsibility), quality and indemnity
insurance. Furthermore, German companies are more likely to have a certified quality
management system in place and they are also more likely to require such a system
from their suppliers.

At the same time, the assumption based on literature (Wetzstein, Hartmann, Benton
and Hohenstein, 2016) has been confirmed that — for evaluation — companies prefer
rather simple and easily applicable evaluation methods to more comprehensive yet also
more complex evaluation systems. It came as a bit of a surprise that companies in both
countries did not indicate green and environmental evaluation criteria more frequently.
This points to the conclusion that even though companies outwardly declare a policy of
social responsibility, they neither monitor nor evaluate such a policy in their suppliers.

Conclusion

The present article aimed to compare supplier evaluation criteria and methods in
Czech and German companies that operate mainly in the automotive industry. In terms
of criteria, it can be concluded that traditional evaluation measures such as the price,
quality, timeliness and completeness of deliveries and the financial situation of the
supplier tend to be applied in both countries. Modern criteria in the area of
environmental and social responsibility are not required by Czech companies virtually
at all. For German companies, modern criteria (ethical approach plus the ‘other
criteria’ category) were indicated more frequently, but they can only be viewed as
secondary in terms of importance. In evaluating their suppliers, Czech companies also
attach greater importance to price and calculations. German companies place more
emphasis on the soft factors mentioned above, namely the quality and insurance. In
terms of evaluation methods, comparatively simple methods were the most common in
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companies in both countries. In both countries, the same three methods are most
commonly used — scoring model, ABC method and point evaluation.

In conclusion, it can be noted that a certain degree of similarity between approaches
to supplier evaluation was assumed at the beginning of the research, given the relatively
close ties between the Czech and German economies and the cooperation between
companies from both countries. However, the results of the research also indicated
certain differences which may be connected e.g. with trust within supplier-customer
relationships and economic factors. The former factor can be deduced from the fact that
— during evaluations — Czech companies put greater emphasis on the element of
communication with suppliers. At the same time, they give more attention to the price of
deliveries, which may be related to profit margins and added value of Czech production.

Also, the limitations of the research need to be pointed out. The results may be
influenced by the selection of companies. However, supplier selection and evaluation
policy is a sensitive issue that companies are unwilling to disclose, even under assurance
of confidentiality of information. For this reason, the selection of respondents could not
be designed as completely random, but rather a purposive selection of respondents had
to be used, because such respondents were more likely to be willing to cooperate.
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K ETICKE POLITICE VYSOKYCH SKOL V CESKE
REPUBLICE

ON AN ETHICAL POLICY OF UNIVERSITIES IN THE CZECH REPUBLIC

Marie Bohat4, Milan Zik

Abstract: The article presents principal features and three main pillars of an effective
ethical policy, i.e. instruments, processes and structures. Under instruments, mainly
ethical codes, risk management and whistleblowing are introduced. The part dealing
with processes focuses on four areas: conceptualisation and design, communication and
implementation, monitoring and assessment, and revision. Ethical commissions, ethics
officers and ethics and compliance departments, as well as communication channels
serve as examples of supporting structures. Through the experience of enlightened
private and public organisations, some leading universities world-wide, as well as their
own experience from the public administration, the authors provide recommendations
how to develop a systemic approach to ethics management of universities in the Czech
Republic. Some first elementary empirical findings on ethical codes and ethical
commissions existing in the Czech Republic are also presented.

Keywords: FEthical Codes, FEthical Policy, Risk Management, Whistleblowing,
Ethical Commissions, Universities and Colleges.

JEL Classification: A13, D22, D73, 123.

Uvod

Tento clanek je vénovan systémovému pfistupu k institucionalizaci etiky a jeho
zadouci integraci do systému fizeni vysokych Skol. Zabyva se nejprve teoretickym
ramcem, vysvétluje jeho hlavni komponenty v podobé nastrojii, procest a struktur a uvadi
konkrétni doporuceni pro subjekty terciarniho sektoru, které usiluji o posilovani etiky a
integrity v systému fizeni. Clanek prezentuje vysledky vyzkumného projektu VSEM
,»Etika v fizeni vysokych Skol“, jehoz cilem bylo poskytnout podnéty k vypracovani etické
politiky ¢eskych vysokych Skol. Vyzkum se opiral o zkuSenosti zahrani¢nich univerzit s
prosazovanim etiky v fizeni, relevantni zkuSenosti ze soukromého 1 vetejného sektoru i
vlastni zkuSenosti autorti v oblasti etiky ve vetejné sprave.

1 Formulace problematiky

Etiku chapeme jako nutnou podminku dobré spravy a fizeni (governance) a smyslem
etické politiky je aplikovat konzistentni ptistup k feSeni etickych problémi jednak uvnitt
organizace, jednak ve vztahu k vnéjSimu prosttedi. Eticka politika zahrnuje nastroje,
procesy a struktury, pti¢emz tyto tfi pilife plni odlisné funkce. Inspiraci Cerpame zejména
z etického ramce, ktery pro univerzity a vysoké Skoly ve Spojeném kralovstvi vyvinul
Institute of Business Ethics (Ethics Matters, 2016) a ramce OECD pro posileni integrity
vetejného sektoru (OECD Integrity Framework, 2008), ze zkuSenosti soukromého sektoru
pii prosazovani etiky v podnikatelskych aktivitich a v neposledni fad€ 1 z vlastnich
poznatkll a dlouholetych zkuSenosti pii prosazovani etiky ve vetejné sprave.
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1.1 Nastroje etické politiky

V této Casti predstavime stézejni nastroje etické politiky pouzivané v soucasné dobé
anckteré z nich probereme podrobnéji. Za hlavni nastroje mizeme povazovat pfedevS§im
krédo nebo jakoukoliv formu deklarace hodnot dané organizace, eticky kodex, fizeni
rizik, fizeni kvality, ale 1 proti-korup¢ni politiku €1 politiku a systém vnitiniho
oznamovani nekalych praktik (whistleblowing). Etické kodexy pfedstavu;ji
nejrozsifenéjsi, ale zaroveil mnohdy jediny nastroj prosazovani etiky na univerzitach
a vysokych skolach. Z logiky véci vyplyva, ze prvnim krokem k vypracovani kodexu
by mélo byt vyjasnéni poslani a hodnot, k nimz se dana organizace hlasi. Predpoklada
se totiz, Ze od hodnot se odviji organizacni kultura, ktera je velmi dilezitd pro
uplatiiovani etiky v organizaci (Solomon, 1993; Lynch 1994; van Klooster, Meyer,
2016). Kultura miize etické jednani bud’ podporovat, nebo naopak umoznuje, aby se
neetické jednani v organizaci $ifilo. Hodnoty byvaji nejcastéji artikulovany ve formé
kréda nebo deklarace, mén¢ Casto jsou uvadény piimo v kodexu. Za urcitou formu
vetejné deklarace hodnot 1ze ve vysokoskolském prosttedi povazovat akademicky slib
(imatrikula¢ni ¢i promocni), ale jeho sloZeni byva ve vétsiné pripadi jen formalni
zalezitosti, a proto jej neni mozno povazovat za efektivni néstroj etické politiky. Timto
tvrzenim vSak nechceme popfit potencidl etického slibu, ale naopak poukazujeme
na nevyuZzité moznosti spojené s jeho vymahanim v praxi.

1.1.1 Etické kodexy

Jak znamo, etické kodexy v podnikatelské ¢innosti a vetejnych politikach vznikaly jako
nastroj seberegulace, tedy jako dobrovolné ptijimany eticky zavazek dané organizace ¢i
profese (White, Montgomery, 1980; Beauchamp, Bowie, 1993; Adams, Tashchian,
zaznamenaly na pfelomu 70. a 80. let minulého stoleti. V kontinentalni Evropé
zaznamenavame jejich prosazovani - a stejné je tomu 1 u discipliny
hospodaiské/podnikatelské etiky — zhruba o dekadu pozdé€ji. Predni némecti a Svycarsti
autofi (Steinmann, Loehr, 1992; Wittmann, 1995; Ulrich, Wieland, 1998) povazuji
piijimani kodexti za projev institucionalizace etiky, piicemz jasné deklaruji, ze etické
kodexy stoji vedle prava a pravo dopliluji. Steinmann a Loehr (1992, s.67) hovofti
o kriticky loajalnim doplitku prava. Je tfeba zdiiraznit, Ze kodex jako takovy neni pravné
vymahatelny, protoze ani etické jednani obecné neni pravné vymahatelné (na rozdil
od institutu prava). Hlavni motivy pro dobrovolné pfijimani etickych norem a principi
1ze spatfovat ve snaze zvySovat kvalitu a integritu prostiedi, zlepSovat vnimani organizace
jejimi partnery i vefejnosti, ale i predchazet ptipadné regulaci, ktera by mohla byt
vyvolana Sifenim neetickych praktik, jez spolecnost neni ochotna tolerovat. Vyjimecné
vSak nékteré organizace vytvaieji kodexy zdvazné (zaméstnanec firmy dostava pii
uzavirdni pracovni smlouvy kodex k podpisu a jeho poruseni mlize mit pracovné-pravni
disledky). Zda se, ze v Ceském prostiedi je ptistup k etickym kodexlim inspirovany
pravem dosti Casty, a to nejen pokud jde o jejich formu (napt. Eticky kodex statnich
zaméstnancii ma formu sluZzebniho pfedpisu naméstka vnitra pro statni sluzbu, Eticky
kodex CVUT Praha ma formu vnitiniho ptedpisu a nabyvé platnosti dnem registrace
MSMT apod.), ale i pievazujici legalisticky ton (Bohata, 2017).

Pti pohledu na vyvoj etickych kodexti miizeme rozlisit dva zakladni piistupy. Jeden
zdiiraziluje principy a hodnoty, zatimco druhy se zamétuje na konkrétni ndvody a pravidla
jednéni. Kazdy z nich ma své vyhody a nevyhody. Hodnotové orientované kodexy
vyrustaji ze silné kultury organizace a déle ji upeviiuji. Rozvijeji individuélni schopnosti

30



etické argumentace uvnitf organizace, poskytuji c¢lenlim organizace prostor pro
interpretaci hodnot v nejriznéjSich konfliktnich situacich, ale neddvaji konkrétni navody,
jak tesit eticka dilemata. V neptedvidanych situacich se vétSinou postupuje na zékladé
analogie. Monitorovani, zda a jak jsou tyto kodexy dodrZzovany v praxi, je pomérné
obtizné. Naproti tomu v kodexech obsahujicich pravidla je diskuze o etickych dilematech
v organizaci vétSinou jen velmi omezena. Monitorovani, jak jsou dodrZzovany v bézném
Zivoté organizace, je podstatné snazsi, ale vznikaji obtiZze v piipadé novych situaci a
problémti. Praxe vSak ukazuje, Ze v poslednich 10-20 letech se tyto rozdily Casto stiraji,
souCasné kodexy jsou vétSinou detailn€ji rozpracovany (nebo dopliiovany dalSimi
dokumenty) a zahrnuji tak v podstaté oba piistupy, tedy jak hodnoty ¢i principy, tak i
konkrétni normy ¢i pravidla jednani (Webley, Johnson, 2016).

Kodexy jsou bezesporu dilezitym néstrojem pro prosazovani etiky v organizaci, ale
jejich efektivnost zavisi na fad€ dalSich okolnosti, jimZ se budeme vénovat v souvislosti
s procesy a strukturami. Uved'me jen, ze tim budeme reagovat i na nejcastéjsi kritiku,
kterd kodextim vytyka piedev§im formalnost (jsou to pouze ,,fraze a krasnd slova®,
nefunkcnost (pokud neobsahuji sankce) nebo zduraziuje piesvédceni, Ze chovani
jednotlivel je ur¢ovano hodnotami osvojovanymi si od détstvi, a nikoliv psanymi kodexy,
které mohou dokonce omezovat pravo jedince zaujimat na pracovisti moralni postoje.
1.1.2  Rizeni rizik

Rizeni rizik byva definovano jako oblast fizeni zamé&Fena na analyzu a snizovéni rizik
pomoci riznych metod a technik prevence rizik, které eliminuji existujici a odhaduji
budouci rizikové faktory. Cilem je omezit pravdépodobnost vyskytu rizik a/nebo sniZzit
jejich dopad (Rizeni rizik, 2017). Riizné typy rizik predstavuji rizné typy etickych
problémt (Beauchamp, Bowie, 1993). V manazerské literatuie vénované fizeni rizik se
uvadéji Ctyfi provazané faze procesu fizeni rizik, jimiz jsou identifikace, zhodnocenti,
zvladnuti (zmirnéni) a monitoring. Z velmi Siroké literatury, kterd je k tomuto tématu
k dispozici, 1ze uvést rozsahlou publikaci ¢eskych autor Smejkala a Raise (2013).
Z nasi perspektivy je ucelné rozliSovat tfi hlavni oblasti fizeni rizik, a to rizika ve vztahu
k legislativé, ke zdrojim a ve vztahu ke stakeholders. Ve vztahu ke stakeholders
povazujeme za Ustfedni problém riziko reputacni.

Z poznatki ziskanych studiem piistupl uplatiiovanych na Gspé$nych zahrani¢nich
univerzitach! vyplyva potieba soustiedit se pii ¥izeni rizik na tyto komponenty:

» Udalosti, které vysokou Skolu nebo jeji povest poskodily v posledni dobé
(napf. za poslednich pét let) a ptehled takovych udalosti, ke kterym za stejné
obdobi doslo u hlavnich ptedstavitell oboru.

* Trendy ve vyvoji zmén celého prostiedi, které by mohly neptiznivé ovlivnit
provoz, hospodateni nebo povést vysoké Skoly do budoucna:

- ekonomické prostiedi, vztahy ke sponzortm,;
- dynamika poptavky po studiu;

- legislativni prostiedi;

- technologické prostiedi (IT, bezpecnost);

- dynamika rozvoje védy a vyzkumu u hlavnich predstaviteli oboru.

! zejména Harvardské univerzita a univerzita v Edinburgu
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» Katalog rizik podle pravdépodobnosti vyskytu a dopadii:

v pfijimacim fizeni;

v provozu vzdélavaciho cyklu;

- ve veédeé a vyzkumu;

- ve vSech ¢innostech provozné podporujicich hlavni ¢innosti;
- ve vztazich k zamé&stnanciim, partnertim, socidlnimu okoli.

* Systém fizeni kvality:

vytvareni a aktualizace hlavnich ukazateli;

- systém sebehodnocenti;

- externi hodnoceni;

- TeSeni stiznosti;

- nastaveni urovné zadvaznosti a casového horizontu dokumentace.

1.1.3  Vnitini oznamovaci mechanismy (whistleblowing)

Vefejna ozndmeni néjakych nepravosti, k nimz mize dojit v nejriiznéjSich
organizacich (,,whistleblowing®), se stala ptedmétem znacného vetejného zajmu v 70.
letech minulého stoleti?>. V odborné literatuie se jednani stavajiciho nebo byvalého
zaméstnance néjaké organizace, ktery upozorni vetejnost nebo opravnény organ
na neetické nebo nezakonné jednani na pracovisti, zacala vénovat soustavna pozornost
zejména v 80. letech minulého stoleti. Za zdkladni literaturu v oblasti podnikatelské
etiky je povazovana publikace autorit Miceli a Near (1985), ale predchazela ji fada
odbornych stati zkoumajicich tuto zalezitost z perspektivy pravni, manaZzerskeé,
psychologické i sociologické. Je ziejmé, ze se jednd o velmi citlivou zalezitost jak
pro jedince, ktery s podobnym ozndmenim vystoupi, tak pro organizaci, jiz se oznameni
tyka. Vnimani takovych situaci byva rozporuplné, asto pievazuje spiS negativni postoj
k oznamovateli. Na jedné strané se operuje zdsadou loajality (Bok, 2000), na druhé
strané tim, Ze nad nepravostmi nelze zavirat o¢i a clov€k ma mravni povinnost branit
zlu (Grant, 2002). Neni nijak piekvapujici, Ze ke konceptu ,,whistleblowing* se
rozvinula Sirokd diskuze. V reakci na ni vétSina soucasnych definic zdlraziuje, Ze osoba
oznamujici jedna v dobré vife® a nesleduje vlastni prospéch, coz svym zpiisobem
legitimizuje poruSeni zasady loajality vi¢i organizaci, kterd je za dany problém
odpovédnd. Nekteti autofi (Vandekerckhove a Commers 2004) ptichazeji s konceptem
»racionalni loajality®, ktery zdaraziuje, ze objektem loajality neni sama organizace,
ale jeji poslani a dlouhodobé cile. Druhou z4sadni podminkou této legitimizace je
neuspeéSnd snaha nebo nemoZznost vyfesit problém standardnimi vnitinimi postupy.
Z praxe je vSak znama fada ptipadi, kdy osoby jednajici ve vefejném zajmu a které
v souladu s druhou zminénou podminkou legitimizace nejprve neuspéSné hledaly
moznosti feSeni uvnitf organizace, piesto ztratily praci a Celily velkym problémim pfti
hledani dalSiho zaméstnani (Alford, 2001). Ve svétle téchto zkuSenosti tedy vyvstal

2 Napt. tinik informaci z Pentagonu v r. 1971 (D. Ellsberg), tlloha prezidenta Nixona v aféfe Watergate v r. 1972
(W.M. Felt,Sr.) nebo radiace v tovarné Kerr Mc Gee na vyrobu plutonia v r. 1974 (K.Silkwoodova).
3 ZkuSenost viak ukazuje, Ze motivaci byva t&zké posoudit.
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pozadavek zajistit odpovidajici ochranu* tém jedinclim, ktefi jsou odhodlani pfi

prosazovani etickych principii a vefejného zajmu riskovat své postaveni 1 poveést.

Postupem c¢asu miizeme pozorovat sldbnuti negativni konotace, jiz vyraz
whistleblowing navozuje (ve smyslu ,,praskani®) a §ifeni pozitivniho vnimani jakozto
snahy o ndpravu, ktera je pro organizaci prospésna (Callahan, Dworkin, Fort, Schipani
2002; Miceli, Near, Dworkin, 2008; Vandekerckhove, 2012). Svéd¢i o tom ostatné
1 institucionalizace vnitiniho oznamovani, k niz dochdzi v organizacich vefejného
1 soukromého sektoru. Je vSak tieba zdiraznit, Ze jde vyhradné o oznamovani nekalych
praktik ¢i Skodlivého jednani uvnitf organizace a pottebnou ochranu oznamovatell pied
odvetnymi opatienimi ze strany vedeni. @ Mnohé eticky uvaZujici organizace
vypracovavaji postupy a struktury pro vnitini oznamovani, protoze si uvédomuyji, ze jiz
samotna existence takovych postupti a struktur ptfispivd ke zvySovani davéry uvnitf
organizace 1 jeji diivéryhodnosti navenek.

Z4dna organizace neni uSetfena rizika, Ze se néco nepodafi. Je proto Zadouci,
aby organizace vytvarely kulturu, kterd podporuje upiimnost a skutecny zdjem fesit
problémy, aniz by se zaméstnanci museli obavat ztraty zaméstnani ¢i jinych negativnich
dasledkll pro své postaveni a daldi kariéru. Jak miiZeme pozorovat piredevSim ve
velkych spolecnostech a organizacich, soucasti takové kultury je piistup k nezavislé
konzultaci/rad€, jmenovani pracovniki mimo fidici hierarchii, kteti se maji ptipadnymi
oznamenimi nepravosti zabyvat, respektovani divérnosti (pokud si to doty¢na osoba
pieje), moznost sdélit informaci ¢1 obavu mimo béznou fidici hierarchii, ale také hrozba
sankce za faleSné obvinéni. Je ziejmé, Ze takova kultura neni samoziejmosti a jeji
utvareni vyzaduje presvédCivy postoj a usili vrcholového vedeni, které je ochotno
demonstrovat, Ze vnima ,,vnitini whistleblowing* jako nastroj ke zkvalitnéni fungovani
organizace. Nejde pfitom o nastaveni povinnosti vnitiniho oznamovani, ale povzbuzeni,
pokud to situace vyzaduje, a ukdzadni moznych mechanismi. Pro organizaci a jeji
davéryhodnost je efektivnéjsi feSit problémy uvnitf a omezovat tak riziko, ze dojde
k vefejnému oznament.

Poznamenejme jesté, Ze ochrana osob, které se rozhodnou néjaké nekalé praktiky
oznamit, se stala dilezitym tématem i1 na evropské urovni, o ¢emz svédc¢i 1 nedavno
zahajend vetejnd konzultace v ramci piipravy celoevropského legislativniho feseni této
problematiky (EOC EU Office 2017).

1.2 Procesy

Do procesi fadime vybér a vyvoj nastroji a ndasledné jejich implementaci
ve strategickém 1 operativnim fizeni organizace. MuZeme je uspotadat do Ctyt okruhii:

1.2.1 Konceptualizace a vypracovani politiky

Obsahem konceptualizace (Yahr, Bryan, Schimmel, 2009) jsou procesy spojené se
stanovenim cili ve vazbé na poslani a vize, konzultace stakeholders, predevSim
zaméstnancti, rozhodovani o tom, komu bude etickd politika urCena, jakd bude jeji
struktura, tj. bude uspotfadana dle profilujicich Cinnosti organizace (pedagogicka
¢innost, véda a vyzkum), dle témat (stfet zajmi, véda a podnikatelské ¢innosti, rovné
prilezitosti) nebo podle konstituentli/stakeholders (pedagogicti pracovnici, fidici
organy, administrativni pracovnici, studenti). Pfi vlastnim vypracovani politiky je
zasadni participativni pfistup na jedné stran¢ a podpora vrcholového vedeni na strané

# Ochrana by se neméla tykat téch osob, které imysln& oznamuji nepravdivé informace.
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druhé. Nedoporucuje se svéfit vypracovani etickeé politiky plné do rukou externiho
poradce. Participace vrcholového managementu je nejen zddouci, ale je zaroven 1
podminkou uspéSnosti. Je tieba zdlraznit, Ze vypracovani etické politiky vyZaduje
odhodlani vedeni, leadership, dostate¢ny €as 1 lidské a finan¢ni zdroje.

1.2.2 Komunikace a implementace

Pokud ma byt eticka politika efektivni, vedeni organizace se musi rozhodnout,
jakym zplisobem ji bude prosazovat a jak zajisti, aby se ji zaméstnanci/Clenové tidili.
Nutnou podminkou uvedeni politiky do Zivota je jeji znalost a porozuméni jejimu
smyslu 1obsahu. Za nezbytné soucéasti implementace je proto povazovano Skoleni
zameéstnanctl, trénink a poradenstvi v ptipad€ nejasnosti. Cilem implementacnich aktivit
by mélo byt utvareni obecného povédomi v organizaci, Ze jednani v souladu s etickou
politikou se striktn€ vyzaduje (je podminkou zaméstnani v organizaci) a je zasadni pro
dlouhodobou udrzitelnost organizace. Pfitom nestaci etickou politiku §ifit jen uvnitf
organizace, ale je ji tfeba komunikovat 1 navenek za ucelem informovani externich
stakeholders. Soucasti implementace musi byt i reportovani v piipadé poruSovani
piijatych principii ¢i pravidel a ptijimani opatfeni k ndpravé vetné sankci. K tomu je
potieba vytvoftit jednak jasné procedury, jednak struktury (viz déle) a zajistit, aby byly
vSeobecné znamy (Ethics Matters, 2016). ZkuSenost totiz ukazuje, Zze pravé neznalost
existujicich mechanismu ¢asto odrazuje zaméstnance od informovani, at’ v pozitivnim
¢1 negativnim smyslu.

1.2.3 Monitorovani a hodnoceni

Uplatiiovani etické politiky je tfeba sledovat a vyhodnocovat. Osvédcenou praxi
predstavuji sebehodnotici dotazniky nebo hodnoceni odbornymi kolegy (peer review)
¢1 hodnoceni nezavislymi externimi posuzovateli. Monitorovani a nasledné pfijimani
pfipadnych napravnych opatieni ¢i aktualizace/revize politiky slouzi k soustavnému
zdokonalovani organizace. Hodnoceni lze samoziejmé vyuzivat i pro benchmarking
a benchlearning.

Zvetejnovani hodnoticich zprav a stanovisek vedeni organizace k témto zpravam
(podobné jako v piipadé auditu) je projevem ochoty organizace skladat ucty
(accountability) a odhodlani prosazovat kulturu otevienosti, coz vede k posilovani
davéryhodnosti organizace.

1.2.4 Aktualizace a revize

V rychle se ménicim svété piibyva etickych dilemat, objevuje se potieba novych
standardii a vyvijeji se 1 ocekavani spolecnosti. Eticka politika musi proto reagovat
1 na aktualni vyzvy. Doporucuje se provadét pravidelné aktualizace a v navaznosti
na vysledky monitoringu etické politiky a hodnoceni i pfipadné revize. Eticka politika
1jeji néstroje musi byt stale relevantni a poméhat fesit nove se objevujici problémy.

1.3 Struktury/aktéri

Podminkou funkéni a u€inné etické politiky je existence podptrnych struktur nebo
aktéri s jasné vymezenou ulohou a odpovédnosti. Ve velkych spolecnostech dnes
existuji nejen uréeni pracovnici (Ethics Officers), jejichz néplni je prosazovani etické
politiky, ale 1 celé atvary. Stile castéji jde o utvary, které zodpovidaji zaroven
za dodrzovani pravnich a etickych norem (Ethics and Compliance). Je vSak tieba
poznamenat, Ze toto spojeni muize sice pfinést urCité synergie, ale n¢kdy vede
k dominantnimu sledovéani pravnich norem na tkor norem etickych.
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Strukturami rozumime také kandly, jimiZ je mozZno piedavat informace o pfipadném
porusovani pravidel a etickych problémech, naméty k aktualizaci ¢i revizi politiky apod.
Velmi rozsitené jsou tzv. horké linky nebo linky pomoci. Sou¢ésti mechanismu této
vnitini komunikace, kterd byva Casto anonymni, jsou i pfislusni adresati, na néz je
moZno se obracet (jak je uvedeno vySe, byvaji to jednotlivei, etické komise, Utvary
pro etiku a ,,compliance®, ptfipadné eticky ombudsman). Tyto uréené osoby nebo
funk¢ni skupiny jsou povinny zabyvat se jednotlivymi ndméty a vétSinou téz informovat
o dalsim postupu a poskytovat zpétnou vazbu.

2 Metody

Pro teoretickou Cast textu je pouzita metoda literarni reSerSe. Zdroji pro tuto resersi
jsou odborné knihy, odborné ¢lanky a internetové zdroje. Provedeny empiricky vyzkum
zahrnul analyzu veiejné pristupnych etickych kodext, statutt etickych komisi a zapisii
z jejich jednani. Byly vyuzity téZz zavéry Komise pro etiku v pedagogické a védecke
praci Rady vysokych $kol (RVS), ktera vypracovala v roce 2011 pichled o etickych
kodexech na vysokych $kolach v CR. Dalsi cenné poznatky vyplynuly z rozhovori s
vyznamnymi stakeholders, zejména vedenim Konference rektorti, Narodniho
akredita¢niho ufadu a ¢leny etickych komisi. V zavérech a doporu€enich jsme se opirali
o zkuSenosti zahrani¢nich univerzit, soukromého sektoru i o vlastni zkuSenosti s
prosazovanim etického fizeni ve veiejné sprave.

3 Rozbor problému

Empirické poznatky tykajici se etické politiky v ceském vysokém Skolstvi jsou
dosud velice omezené. Pomineme-li akademické sliby pro formdlni zplsob jejich
piijimani, setkdvame se pouze s jedinym nastrojem etického fizeni, a to etickym
kodexem. AvSak i tady musime konstatovat prevazujici formalni pfistup k jejich
piijimani a s tim spojeny jen okrajovy zdjem o jejich implementaci v praxi. Historie
etickych kodexil je zatim pomérné kratkd, ale i pfesto je pfekvapujici, Ze k tomuto
tématu se nerozvinula zadna vyznamnéjsi odborna diskuze. V souvislosti s pfijimanim
kodext jsou obvykle ustavovany etické komise, které maji napomahat uplatiovani
kodexti v praxi. Jsou to v podstaté jediné struktury podporujici etickou politiku. Zda se,
ze procesum, jejichz dulezitost byla objasnéna v ptfedchazejicim textu, neni zatim
vénovana vibec Zadna pozornost.

Etické kodexy univerzit a vysokych §kol v CR

Lze se domnivat, ze impulzem k pfijimani kodexi v ceském vysokém Skolstvi se
stalo schvaleni vzorového Etického kodexu pro akademické pracovniky vysokych $kol,
k némuz doslo na 5. zasedani snému RVS v kvétnu 2007. Tento kodex obsahuje obecné
zasady, zasady pro pedagogickou praci a zasady pro védeckou, uméleckou a dalsi tvirci
praci. V oblasti védecké prace a vyzkumu se pln€ shoduje s Etickym kodexem
vyzkumnych pracovnikti Akademie véd CR. Neni viak znamo, z jakych dalsich zdrojb
vychézi a zda byl podroben $irSi oponentuie. Lze pfedpokladat, ze jeho tcelem bylo
inspirovat jednotlivé vysoké skoly, aby si vypracovaly vlastni kodex, ktery by zaroven
odrazel jejich specifika. Je vSak tfeba konstatovat, ze n¢které tento vzorovy kodex prosté
piejaly navzdory tomu, Ze nékteré jeho zasady jsou natolik obecné, Ze nedavaji Zadnou
predstavu o hodnotach, k nimZ se dana vysoka Skola hlasi.
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Vzorovy eticky kodex byl navrzZen a ptijat, aniz by prob&hla fundamentalni diskuze
zaméiena na hodnotovou orientaci ¢eského vysokého Skolstvi. Domnivame se, Ze
hodnoty, na jejichZ prosazovani by univerzitni a vysokoskolskd sféra méla aspirovat,
jsou z velké Casti spolecné. Zaroven vétime, ze se bude dafit postupné prekonavat uzké
utilitaristicky zaméfené vnimani etiky omezené na dosahovani maximalniho zisku
pro maximalni pocet jedincti a prosazujici se potieba udrzitelného rozvoje a soudrznosti
spolecenského systému budované na vzijemné divére jako hlavni vyzvy 21. stoleti
povede k prosazovani respektu vici lidem 1 okoli, odpoveédnosti a v neposledni fad¢ i
moralnich kvalit téch, kdo vychovavaji budouci generace. Jsme presvédceni, ze diskuze
o hodnotach je stale potfebna, a proto jsme se zapojili do rozvijeni mezioborového
dialogu reprezentantli humanitnich sméri, ktery zatim vyustil v definovani minimalniho
souboru spole¢nych fundamentalnich hodnot vysokého Skolstvi. Filozoficky pohled
zduraziiuje (Havlicek, Krbec, 2014 s. 33) Ze ptivodni misto hodnot je v naSem chténi,
rozhodovani a jednani“, zatimco zekonomického pohledu jsou hodnoty
charakterizovany jako obecné cile spolec¢nosti zalozené na konsensu a na harmonizaci
spolecenskych zajma (tamtéz s.114).

Zminény dialog byl zahajen predevsim jako dialog filozofli a ekonomt pod vedenim
filozofa Vaclava Némce a ekonoma Milana Zaka. Dale byli k diskusi pfizvani zastupci
ruznych vysokych Skol véetné studentd a clenové Spolecnosti pro etiku v ekonomice,
podnikéani a spravé. Pracovni verze kréda/hodnotové deklarace byla dana k dispozici
zainteresované odborné vetejnosti prostfednictvim c¢lanku v casopise Andragogika
(Bohata, Zak, 2017a) a ¢lanku Naméty k definovani etické politiky vysokych kol
(Bohata, Zak, 2017b). Smysl celé této iniciativy i vlastni pracovni text Deklarace byl
predstaven vedeni hlavnich institucionalnich stakeholders, t;. Ceské konferenci rektort,
Radé vysokych §kol a Narodnimu akreditaénimu aufadu. Uéelem zahajeného rozsahlého
konzulta¢niho procesu je nejen dosazeni konsenzu a sdilené interpretace jednotlivych
hodnot, ale i vytvofeni pocitu spoluvlastnictvi, ktery je pro anticipované pfijeti
stéZzejniho spole¢ného dokumentu zésadni.

3.1 Etické komise na univerzitach a vysokych $kolich v CR

Pokud jde o struktury fungujici v ¢eském vysokém Skolstvi, dosud existuji pouze
etické komise, které¢ dohlizeji na implementaci etickych kodexii (Bohata, 2017). Témata,
jimiz se podle dostupnych informaci komise dosud zabyvaly, jsou pomérné uzka
a vétSinou se jednalo o plagiatorstvi a poruSovani publikacni etiky. Podle naSich
poznatkl jsou jednani komisi nevefejna a zvefejiiované zapisy velmi strohé, takze
v podstaté¢ neexistuje zpétnd vazba a neni vyuzivana potencidlni vychovna funkce
pusobeni téchto organt.

Etické komise se zabyvaji ptipady individualniho porusovéani kodext. Dosud v CR
neexistuje zadné pravidelné ani ad hoc monitorovani, jak se kodexy v praxi dodrzuji,
ani zadné hodnoceni jejich efektivnosti. Zda se, ze po piijeti kodexi zatim
nenasledovaly zadné dalsi kroky, které¢ by nasvédcovaly aktivnimu vyuzivani kodexu
jako u¢inného nastroje fizeni.

3.2 Vyuka aplikované etiky na univerzitich a vysokych $kolach v CR

Pomineme-li ryze humanitni obory, jejichZ integralni soucasti je védni disciplina
etiky, 1ze konstatovat, Ze situace v oblasti aplikované etiky neni piili§ uspokojiva.
Nemame sice k dispozici zadné statistické informace, ale miizeme se opfit o poznatky
a zkudenosti ¢lenti Spolegnosti pro etiku v ekonomice. Clenové tohoto ob&anského
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sdruzeni, které bylo zaloZeno v r. 1994, si jako jeden z prioritnich kol stanovili
zavedeni vyuky pfedmétu etika a ekonomie ¢i hospodaiska/podnikatelska etika na ceské
vysoké Skoly a fakulty ekonomického a spravniho zaméteni. Ve druhé poloving 90. let
minulého stoleti se dafilo tento cil GspéSné napliiovat (Bohatd, Némcova, 2014).
V soucasné dobé se vSak zda, Ze jak nabidka, tak 1 poptavka po obdobnych kurzech jsou
pomérné nizké, a navic Casto se jedna jen o kurzy volitelné. Bylo by jisté uzite¢né situaci
v dané oblasti seri6zn€ zmapovat.

Podstatné ptiznivejsi je situace v oblasti 1€katské etiky, kterd je viibec nejstarsi
oblasti aplikované etiky. M4 své nezastupitelné misto ve vzdélavani 1€kaia po celém
svété a je tomu tak 1 v CR.

4 Diskuze

Na univerzitach a vysokych $kolach v CR zatim nachazime pouze jediny nastroj
etického ftizeni, jimz jsou etické kodexy. Az na fidké vyjimky pfi jejich vypracovani
nebyli konzultovani stakeholders, kodexy nejsou komunikovény, jejich implementace
neni ani fizena ani monitorovana a vyhodnocovéna. Pokud jde o podptirné struktury,
existuji pouze etické komise, jejichz poslanim je projednévat piipady poruSovani
etickych kodexi a pfijimat stanoviska. Funguji jen jako poradni organ rektora a jednaji
nevefejné. Anonymnimi oznamenimi se nezabyvaji. Podle informaci, jeZ maji autofi
tohoto ¢lanku k dispozici, neexistuji zadné horké linky nebo linky pomoci. Urceni osob,
které mohou poskytnout nezavislou radu i asistenci v piipad¢ potieby, se dosud nestalo
béZznou praxi.

Zda se, Ze problematice vnitinitho oznamovani nepravosti (whistleblowing) neni
vénovana pozornost. Nejde pfitom jen o chybgjici feseni pro vysoké skoly. V CR dosud
neexistuje zadny pravni piedpis, ktery by komplexné¢ upravoval problematiku
oznamovani nekalého jednani. Soucasné dil¢i pravni Gprava je roztiisténa v zadkoniku
prace, trestnim zdkoniku, sprdvnim faddu a sluZzebnim fadu, a navic se jedna
o oznamovani protipravniho, nikoliv neetického jednani v rozporu s vefejnym zajmem.
Stranou zajmu ziistava 1 fizeni rizik, prestoZe na fad€ vysokych Skol se tato problematika
pirednasi.

V kontextu etické politiky stoji bezesporu za zminku 1 vlastni vzdélavani v oboru
etiky. Situace v CR je obecné velmi neuspokojiva. Na zakladnich a stfednich $kolach
se etika vyucuje jen zcela vyjimecné a zda se, Ze po slibném uvedeni novych kurz
aplikované etiky na fad¢ vysokych §kol v poloviné 90. let minulého stoleti, se tyto kurzy
v soucasné dobé¢ ocitaji spise na periferii zajmu.

Pro vypracovani etické politiky €eskych univerzit a vysokych §kol navrhujeme
postupovat v nasledujicich na sebe navazujicich krocich:

1. Vyjasnit Zadouci hodnotovou orientaci a hodnoty publikovat (napt. formou
deklarace ¢i kréda).

2. Vypracovat nebo revidovat existujici eticky kodex s ohledem na definované
hodnoty.

3. Definovat rizika a vypracovat systém jejich fizeni.

4. Provést analyzu vnitini komunikace v rdmci organizace a nastavit kanaly a
mechanismus vnitiniho oznamovani s cilem zkvalithovani Cinnosti
organizace.
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5. Zavést monitorovani uplathovani etického kodexu a efektivity wvnitini
komunikace.

6. Vypracovat mechanismus komunikace k etickym otdzkdm s externimi
stakeholders.

7. Povéfit pracovnika/utvar, ktery bude odpovidat za implementaci kodexu,
zajisStovat trénink a konzultace a bude komunikovat s Etickou komisi, pokud
je ustavena. Bude téZ v kontaktu s vrcholovym vedenim a jako ukolem bude
upozoriiovat na potieby aktualizace ¢i revize kodexu.

Zavér

Etickd politika uplathovana nékterymi osvicenymi organizacemi veiejného
1 soukromého sektoru muize byt inspiraci pro univerzity a vysoké Skoly. Jejich
zkuSenosti, jakoz i zkusenosti uspéSnych zahrani¢nich univerzit napovidaji, ze efektivni
etickd politika znamena mnohem vice neZ vypracovani a piijeti etického kodexu. Eticky
kodex hraje diilezitou roli a lze tvrdit, Ze tvofi patet celkové etické politiky, ale sdm
o sob¢ neni dostate¢nym nastrojem etického fizeni. Mé&l by byt doplnén jesté dal§imi
nastroji, jako napt. deklarace hodnot ¢i krédo, fizeni rizik apod. Soucasti politiky, ktera
mj. napomaha 1 dodrzovani zasad a pravidel stanovenych kodexem v kazdodennim
Zivoté organizace, jsou procesy a je podporujici struktury. Procesy lze shrnout do ¢tyt
okruhi, a to konceptualizace a vypracovani etické politiky, komunikace
a implementace, monitorovani a hodnoceni, aktualizace a revize. Nezbytnou podminkou

efektivni implementace etické politiky je urceni odpovédného pracovnika/utvaru a
vytvoteni fungujiciho systému vnitini komunikace.

Je zfejmé, Ze vypracovani etické politiky a jeji uvedeni do praxe je velmi narocnou
zalezitosti. VyZaduje silné odhodlani vedeni, leadership, dostatecny cas 1 lidské
a finan¢ni zdroje. Vzhledem k tomu Ze uspé$né zahrani¢ni univerzity etické politiky
vypracovaly a snazi se je uplatiiovat, 1ze se domnivat, Ze je jen otazkou ¢asu, kdy i predni
ceské univerzity nastoupi tuto cestu. Pobidkou by mohla byt snaha zvySovat kvalitu
veskerych €innosti 1 reputaci v pedagogicke 1 védecko-vyzkumné sféfe v celosvétovém
meétitku.

Podékovani

Tento ¢lanek byl zpracovan s podporou vyzkumného projektu: GCES/05: Etika
v fizeni Vysokych §kol, Vysoké skoly ekonomie a managementu v Praze.
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WHAT ENCOURAGES HOUSEHOLDS TO SORT WASTE:
EXTERNALLY ENABLED CONDITIONS, INTERNAL
INCENTIVES OR ECONOMIC ENFORCEMENT?

Mindaugas Butkus, Véjuné Laurinaviciuté, Kristina Matuzeviciuté

Abstract: Municipal waste formation and management are contemporary issues in a
modern world. Residents’ participation is very important trying to utilize and recycle it
because municipal waste is mainly generated by households’. For this reason, waste
collection and sorting at home becomes crucial starting point solving problems created
by waste. Aiming to examine what encourages households to sort waste we analysed
following: (i) is it enough to create waste sorting system to encourage households to
sort waste or (ii) waste sorting habits depend on lifestyle, environmental awareness and
socio-demographic characteristics, or (iii) there is a need to introduce economic
incentives to stimulate waste sorting. Theoretical analysis revealed that the main factors
potentially affecting sorting habits are infrastructure at municipal level, economic
instruments, socio-demographic characteristics and individual motivation. Empirical
survey of Siauliai city households grounded on chi-square statistics and estimations of
logistic regression showed that internal incentives and externally enabled conditions
highly impact households’ waste sorting behaviour. Moreover, results of the research
clearly show that economic incentives embedded into existing waste management system
are not strong enough to shape households’ behaviour.

Keywords: Municipal Waste, Waste Sorting Determinants, Infrastructure,
Awareness, Motivation, Logistic Regression.

JEL Classification: C39; 053, 058.

Introduction

Waste formation and management are among the main problems in a modern world
and the importance of taking appropriate care of waste has been discussed for a long
time. The purposeful management of waste based on social, economic and
environmental aspects is one of the main conditions of harmonious development, trying
effectively and economically to use environmental resources, reducing environmental
pollution, increasing the health level of a society and improving the quality of life.

There are no existing habits of waste sorting in Lithuania; however, the system
allowing sorting waste has already been formally created. The European Union,
Lithuanian Government and Municipalities spent a lot of money to develop waste
collecting systems. The containers are built by the apartment blocks, private houses,
roadsides, rest stops and elsewhere. However, the everyday waste collection and
especially recycling have not been yet fully implemented, because the amount of
recycled waste is extremely low.

Active residents’ participation is important in waste utilizing and recycling system
because its foundations are household waste collection and sorting, which are preferably
carried out at the place of formation that is home. In order to implement it successfully,
benevolent society’s participation is a must, which depends on certain factors. And here
it is important to clarify — is it enough to create waste sorting system to encourage
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households to sort waste or perhaps habits depend on lifestyle, environmental awareness
and socio-demographic characteristics, or maybe there is a need to introduce economic
incentives to stimulate waste sorting. Generalizing the abovementioned, the paper aims
to determine to what extent externally enabled conditions, internal incentives and
economic enforcement influence households’ decision to sort municipal waste.

The rest of the research is organised as follows: Section 2 presents theoretical
background of factors determining households’ waste sorting habits. The background of
the methods, model and variables used in the analysis are explained in section 3. Section
4 presents the results of empirical analysis and section 5 concludes the paper.

1 Theoretical background of waste sorting determinants

Research on waste sorting determinants has been in focus for the last decades (see
Tab. 1), but there 1s no unanimous opinion for this question. The main argument is that
it is difficult to rate the actions and motives of individuals due to a variety of
determinants, which usually are not related to waste or environmental protection.

Tab. 1: Summary of determinants for household waste sorting

Determinants Indicators Source
Infrastructure | Average distance to | Jesson, 2009
at municipal collection sites
level Type of containers | Burnley, 2007
Economic “Pay as you trough” | Reichenbach, 2008; van Beukering et al.,
Instruments system 2009; Huang et al. 2011; Ulfik, Nowak, 2014
Socio- Education level Benitez et al., 2008
demographic Degree of Johnstone, Labonne, 2004
urbanization
Household size Johnstone, Labonne, 2004; Martin et al.,
2006; Benitez et al., 2008; Abdoli et al., 2011
Households income | Monavari et al., 2012
Age Martin et al., 2006; Vicente and Reis, 2008
Individual Moral norms Visschers et al., 2016; Kirakozian, 2016;
motivation Czajkowski et al., 2017
(environmental Culture Crociata et al., 2015
concern / : .
Group feedback | Abrahamse et al., 2007; Carrico, Riemer,
awareness) 011

Source: Authors’ analysis based on the literature listed in the table.

According to research the person’s choice to sort and comply with required
municipal waste management rules depend on the complex of multiple social factors,
but they can be divided into three main groups.

The primary and necessary condition for waste collection is sorting infrastructure,
for which to implement the financial resources are needed. Ordonez et al. (2015)
emphasize that sorting infrastructure has to be designed for the user. Following the logic
“sorting by possibility”, waste sorting infrastructure becomes necessary objective
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condition to execute the waste sorting (Hage et al., 2009). This is the position followed
by the structural paradigm representatives (Spaargaren, 2011), who claim that
infrastructure is one of the most important factors in environmental habits.

Individual motivation (environmental concern / awareness). Each technological
innovation, each infrastructure operates successfully only when the majority of its
participants positively appreciate it and participate in various activities organised by
institutions. Only timely presented, reasoned, objective, science-based and easily
accessible environmental information is an assumption which affects society’s change
and civil activity. Research (see Tab. 1) also show that it is important to consider which
social impact approaches are appropriate to various groups of society.

According to Adomavicitute et al. (2012), willingness to sort can be based on
motivation, which can be divided into internal and external. Internal motivation and
behaviour are based on personal opinion, understanding and self-respect. Also the part
of internal motivation is considered to be an approach to the environment (discussed
above). External motivation is based on someone’s or something’s impact, for example,
it could be economic factors, such as increased taxes.

Studies (see Tab. 1) have revealed that household’s decision to sort municipal waste
influenced by socio-demographic factors of household’s head, such as age, education
and income. The approach to waste sorting under different age groups was examined —
younger people are more open-minded to ecological ideas, while older people are more
oriented to the purpose, however to accept eco-friendly (sorting precisely) ideas as
desirable and suitable for them, they are hesitant as easily as younger people (Martin et
al., 2006). In terms of gender — women are more environmentally responsible and more
inclined to sort than men. Education and workplace — people with higher education and
better job position are more environmentally responsible and tend to sort more it can be
said that public values are considered to be the main sorting motivation factor and the
significant influence on their realization has various objective determinants, such as
infrastructure, information and others.

2 Data and research methods

The research was conducted in Siauliai city and its object was households. The data
was collected (from 2017 October 1 to November 15) using an online questionnaire with
estimated sample size (Barlett et al. 2001):

z%2p-(1-p)

§§=——_— (1)
where ss — sample size; Z — Z value (we used 1.96 for 95% confidence level); p —
percentage picking a choice (we used 0.5 for sample size needed); ¢ — confidence
interval, expressed as decimal (we used 0.05 = £5%).

Because our population is finite (according to data of Statistics Lithuania, on
December 31, 2016 there were 42 843 households in Siauliai city) we corrected our
sample for finite population:

_ SS
¢SS = e @
pop

where pop — population size.
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It was estimated that at least 396 heads of households have to be interviewed and 409
participated in the survey. We used non-random assignment to the sample. This way of
collecting data could potentially lead to biased sample when certain groups from the
population would be over-represented or under-represented. Tab. 2 provide information
do the main characteristics of the sample correspond to characteristics of the population
and it can be stated that sample reflects the characteristics of the total population.

Tab. 2: Socio-demographic characteristics of sample and population

Socio-demographic characteristics of In sample, | In population,

household’s head Y% %
Gender Male 42 44
Female 58 56

Age 18 -30 50 35
31-40 15 20

41 -50 14 18

51-60 13 15

Over 60 8 12

Education Secondary education 10 8
Vocational school diploma 21 25

Higher education 69 67

Family status Single 32 35
With family 68 65

Social status Pupil, student 17 19
Employed 67 60

Unemployed 4 5

Housekeeper 4 4

Retired 8 12

Income per head Up to 400 Eur 29 32
400 — 800 56 55

Above 800 15 13

Source: own calculations based on survey and data of Statistics Lithuania December 31, 2016

We employed cross-tabulation to show the relationship (or lack thereof) between two
variables. In all cases one of the variables is households’ waste sorting habits
(considered as outcome variable) and other approximates externally enabled waste
sorting conditions or environmental awareness of household’s head, or economic
incentives to sort waste (considered as cause variable). Although there could appear to
be some relationship between the cause and outcome analysing cross-tabulation
graphically, to have stronger evidence that the observed relationship is anything more
than random variation a number of tests could be applied. One of the most commonly
used tests is chi-squared. The advantage of this test is that it is appropriate for almost
any kind of data. Pearson chi-squared tests null hypothesis that the variables are
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independent. The lower the p-value, the less likely it is that the two variables are
independent (unrelated). In case when the p-value is lower than 0.05, the two variables
are related.

Abovementioned test will be applied in the first part of the research to determine how
externally enabled conditions are related with households’ waste sorting habits. These
factors later will be used as control variables in the model to determine what socio-
demographic characteristics of household’s head are important while deciding to sort or
not to sort waste. We will employ binary logistics regression because our outcome
variable is categorical for estimating the model that links household’s waste sorting
habits with their head’s socio-demographic characteristics (see Tab. 2) and controls
externally enabled conditions.

Nevertheless logistic regression is similar to a linear regression model, but is more
suitable to model where the dependent variable is binary. We also will be able to use
logistic regression coefficients to estimate odds ratios for each of the independent
variables in the model. Besides, logistic regression is applicable to a broader range of
research situations and more flexible.

The regression model for our empirical estimations is composed as follows:

e(ﬁo+ﬁ1X1+"'+ﬁ6X6+CC+£) 3
P(Y) - 1+e(ﬁ0+31X1+"-+B6X6+CC+S) ( )

where P(Y) is a probability that household will fully or partly sort waste, a situation
when household does not sort waste at all in the model is considered as the benchmark
value. xj,...,xs marks all six independent variables, i.e. characteristics, starting from
family status (see above). C characterises a vector of variables that we might like to
control in our model. S, ...,fs and vector ¢ as usual marks the regression coefficients,
giving information how strongly and in which direction independent variables affect the
odds ratio of the dependent variable, and ¢ stands for error term.

3 Empirical results and discussion

3.1 The influence of externally enabled waste sorting conditions

Results of the analysis show that availability of containers for sorting is strongly
associated with households’ waste sorting habits. 37.6% of households sort all types of
waste and just 19.6% do not sort at all if all containers for waste sorting are available. If
municipal waste containers are available, just 14.5% of households are fully involved in
waste sorting and 54.8% do not sort at all. Direct relationship between variety of
containers available for sorting and increasing probability for a household to sort waste
is uncovered in Fig. 1. Strong relationship between two cross-tabulated variables is also
proved by very low p-value of chi-squared test (<0.001).
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Fig. 1: Availability of containers for waste sorting and waste sorting habits
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30%
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0%

All containers for sorting Municipal waste containers and Municipal waste containers only
packaging or glass waste containers

m Sort all types of waste M Sort part of the waste Do not sort
Source: own calculations based on survey

Another important factor that is related to externally enabled waste sorting conditions is
location of waste sorting containers. Uncomfortable (far from home) placement of
containers discourages households to sort waste. 14.9% of household does not sort waste
if waste sorting containers are nearby and 41.7% if they are far away. Direct relationship
between how far away from home are waste sorting containers and probability to sort
waste is presented on the left side of Fig. 2. P-value of chi-squared test linking these two
variables is small and indicates that they are statistically related.

Fig. 2: Agreement with the statements regarding waste sorting conditions and
waste sorting habits

100%

80%
60%
40%
20%

0%
Agree Disagree No opinion Agree Disagree No opinion

Waste sorting containers are far from home No space at home for waste sorting containers or other
sorting capacities to keep

m Sort all types of waste ~ ® Sort part of the waste Do not sort
Source: own calculations based on survey

We could also hypothesize that conditions at household level (e.g. availability of place
at home to keep separate containers for waste sorting) could be also related to their waste
sorting behaviour. Nevertheless that distribution in terms of waste sorting behaviour is
slightly different between households that agree and disagree with the statement “There
is no space at home for waste sorting containers or other sorting capacities to keep”,
they are too small to be statistically significant (p-value of chi-square test is 0.099).
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The abovementioned findings are also confirmed by households’ answers to the question
“What, in your opinion, would encourage waste sorting?” An absolute majority
highlighted the importance of properly installed waste sorting sites and convenient
places for waste sorting containers. Household also pointed out importance to use
stickers on sorting containers with the exact information about waste sorting. All those
are closely related to waste management system that is organised at municipal level.

3.2 The importance of socio-demographic characteristics and environmental
awareness

In this section we provide analysis results of socio-demographic characteristics’
influence on decision to sort waste after controlling externally enabled conditions,
which, as previous analysis already revealed, are very important. We estimated several
models using different sets of household head’s socio-demographic characteristics to
minimize probability of collinearity, because a lot of socio-demographic characteristics
potentially correlate with each other (for example, age and education level, age and
social status, education and income level and etc.). We think that just gender and family
status are uncorrelated. Tab. 3 presents estimation results.

Tab. 3. Estimation results

Estimated P coefficient when dependent
. variable is probability to sort (fully or partly)
Factors in the model waste (benchmark group — does not sort at all)
(1) (D) (111) av)
Constant —0.388 —0.613 —1.128** | —1.653*
Living with a family 0.532%* 0.487* 0.454* 0.249
Female 0.313 0.316 0.458%* 0.457*
Education level
vocational school diploma —0.755
higher education —0.869
Income
400 — 800 —0.488
above 800 —0.452
Business
unemployed or housekeeper —0.20941
retired 2.08 1 #***
Age
from 31 to 40 0.280
from 41 to 50 1.536%**
from 51 to 60 1.015%*
61 and above 2.630%**
N 409
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Estimated P coefficient when dependent
variable is probability to sort (fully or partly)

Factors in the model waste (benchmark group — does not sort at all)

@ D (1) av)

McFadden R-squared 0.134 0.132 0.151 0.186
Likelihood ratio test: 2 62.006 61.058 69.529 85.698
p-value <0.001 <0.001 <0.001 <0.001

* ** and *** indicates significance at the 10, 5 and 1 percent level respectively.
"Benchmark group — Municipal waste containers only. “Benchmark group — No opinion.

Source: own calculations based on survey

All estimations (I-IV) revealed that after controlling externally enabled conditions for
waste sorting (additional factor included in all estimations, but not listed in the table)
household’s waste sorting habits depend just on two analysed characteristics of
household’s head — employment status and age. It should be mentioned that both of them
are closely related, because just retirement status statistically significantly increases
probability to sort waste and that status is strongly linked to age. For a retired head of
household there is 8 times more likely to sort waste than for pupils, students and
employed. Increase in age is also linked with higher probability to sort waste — for a
household with a head from 41 to 50 1s 4.6, from 51 to 60 1s 2.6 and form 61 and older 1s
13.9 times more likely to sort waste than for household with a head less than 30 years old.

Another characteristic that is strongly related to personality and potentially correlates
with waste sorting habits is environmental awareness. Fig. 3 shows the results of cross-
tabulation between household’s head environmental awareness and waste sorting habits.

Fig. 3. Agreement with the statement regarding environmental awareness and waste
sorting habits

100%
80%

60%
40%
20%

0%

Agree Disagree No opinion Agree Disagree No opinion

I understand that waste sorting is important (I am Waste sorting contributes to the amount of waste
environmentally responsible) reduction into landfills

m Sort all types of waste M Sort part of the waste Do not sort
Source: own calculations based on survey

34.6% of household with a head that treat themselves as environmentally responsible sort
all types of waste and 20.8% do not sort at all. On the contrary, on third of those who state
that they do not identify themselves as environmentally friendly, do not sort waste and
almost one fourth sort all types of waste. Nevertheless, the differences in distribution
regarding waste sorting habits between households that head identify or not themselves
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as environmentally responsible are not very big (as we can see on the left side of Fig. 3),
chi-square identifies them as statistically significant (p-value is equal to 0.023), i.e.
environmentally responsible behaviour is inseparable from waste sorting. Similar results
we also observe in case of answers provided to other question used to identify
environmental awareness (see right side of Fig. 3). If we proxy environmental awareness
by understanding that waste sorting contributes to the amount of waste reduction into
landfills, it is directly linked to higher probability to sort waste — 36.1% of households
with environmentally concerned head sort all waste, and if not — 20%. P-value of chi-
square linking these variables is equal to 0.035, indicating that relationship exists.

To conclude, after controlling externally enabled conditions for waste sorting,
environmental concern of household’s head still remains important factor that encourages
to sort waste. It could explain cases, when people sort waste even if there are no right
conditions created for that. Waste sorting remains time-consuming activity — business
(and that is in inverse relationship with age) decreases probability to sort waste.

3.3 The importance of introducing economic incentives

Previous studies (see Tab. 1) show that economic factors, such as taxation, i.e.
differentiated tax for households upon waste sorting, introduce economic incentives for
households to change their behaviour regarding waste sorting. To reveal whether head
of household understand the economic usefulness of waste sorting, that leads to lower
waste processing cost, and whether collectively funded waste sorting system encourage
them to participate in this process, we aim to investigate how subjective opinion of
household’s head regarding economic factors correlates with households’ behaviour.

The analysis of the results shows that economic incentives embedded into existing waste
management system are not strong enough to shape households’ behaviour. Agreement
with the statement that existing tax system discourages to sort because everybody pays
the same taxes regardless sorting does not correlate with households’ sorting habits (see
left part of Fig. 4).

Fig. 4: Agreement with the statement regarding economic factors and waste sorting

habits

100%
80%
60%
40%
20%
0%

Agree Disagree No opinion  Agree Disagree No opinion  Agree Disagree No opinion

Tax system discourages to sort — It is worth to sort waste because of =~ Waste sorting aim to reduce waste
everybody pays the same taxes free sorted waste management processing cost

regardless sorting

m Sort all types of waste M Sort part of the waste Do not sort

Source: own calculations based on survey

P-value of chi-square test that links these two variables 1s 0.874. Understanding that waste
management system is collectively funded and it is free to join it does not encourage
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household to sort waste — distribution of their waste sorting behaviour is not linked (see
middle part of Fig. 4) with the agreement with the statement that “It is worth to sort waste
because of free sorted waste management” (p-value of chi-square test is 0.344).

Understanding that waste sorting aims to reduce waste processing cost is linked with
households’ waste sorting habits (p-value of chi-square test is <0.000), but what is
surprising — agreement with this statement reduces probability to sort waste (see right part
of Fig. 4). It could be explained by taking into account that households share part of waste
sorting cost, i.e. it is time consuming process that needs extra space at home and
households that sort waste recognise that as incensement in waste processing cost.

Answers to the question “What economic factors, in your opinion, would encourage waste
sorting?”” show, that households relatively disagree with the idea to fine households for
not sorting — just one third of households think that such policy would be useful. What is
surprising here, that households that do not sort waste are not more strict against fining
compared with others. Much more acceptable policy for the households would be lower
tax for people who sort waste. About two thirds of households agree with that and this
part does not vary much regarding waste sorting habits, i.e. even those who do not sort
waste think that such policy would be encouraging.

Conclusions

Public values are considered to be the main waste sorting determinant and various
others, such as infrastructure, awareness and motivation have significant influence on
their realization. The main and primary waste sorting condition is municipal waste
collection and sorting infrastructure. The next necessary step is information provided to
the population about the municipal waste management and collection rules. After all,
the formation of the environmental regulations and motivation to manage municipal
waste are important.

The survey of determinants, influencing households to sort or not to sort municipal
waste, revealed that in Siauliai city households are influenced by externally enabled
waste sorting conditions, such as infrastructure and this is related to implemented waste
management of municipality. This view is also supported by the researches of Jesson,
2009, Abdoli et al. (2011), Ulfik, Nowak, 2014, Ordonez et al. (2015). Analysing socio-
demographic characteristics of household’s head it can be said that only two examined
characteristics — employment status and age influence the sorting habits of households.
Environmental awareness increases probability to sort waste, i.e. environmentally
responsible behaviour is inseparable from waste sorting. The results of the research
come in line with previous researches that state that recycling is the personal
Abrahamse, Steg, 2013; Crociata et al., 2015; Visschers et al., 2016; Kirakozian, 2016;
Czajkowski et al., 2017).

The analysis of the results clearly shows that economic incentives embedded into
existing waste management system are not strong enough to shape households’
behaviour. So it can be stated that internal incentives and externally enabled conditions,
such as infrastructure of containers have higher impact on municipal waste sorting
behaviour in Siauliai city than economic enforcement.
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SECTORAL AND INTERNATIONAL DIVERSITIES IN THE
PERCEPTION OF BANK FINANCING: EVIDENCE FROM
SLOVAK AND CZECH SMES

Mehmet Civelek, Aleksandr Klju¢nikov

Abstract: Banks’ approaches in SMEs financing, being aware of loan conditions and
transparency of credit terms are significant facts to improve ability of SMEs to
manage their financial and credit risks and to reduce obstacles in their bank credit
access. In this context, the research not only aims to compare different sectors in
country level but also purposes to make comparison between countries that SMEs’
operate in same sector, regarding their perceptions of these facts. 972 Slovakian and
Czech SMEs are analysed by Chi-square and Z score statistics to find the differences
between selected groups and individual responses. The results of the research confirm
that more trade firms positively perceive the selected facts than service firms in
Slovakia, however, aspects of Czech service and trade firms do not differ. Moreover,
Slovakian trade firms are more agree that they have knowledge about loan conditions
than Czech trade firms do. On the other hand, more Slovakian firms negatively
perceive banks’ approach to them than Czech SMEs. Regarding to entrepreneurs’
knowledge about lending terms, no significant differences exists between the Czech
and Slovakian service firms. Furthermore, loan conditions are not transparent for
more Slovakian service firms than Czech service firms.

Keywords: SMEs, Bank financing, Slovakia, Czech Republic, Loan Conditions.
JEL Classification: G21, L26, O16.

Introduction

Contributions of Small and Medium-sized Enterprises (SMEs) to value addition of
economies, job creation and economic growth of countries cannot be underrated.
According to SAFE 2016 Survey, 99.8% of non-financial firms are SMEs in EU-28.
SMEs are flexible and quickly adapt to new demands of their clients (Kljucnikov et al.,
2016). In order to launch a business and enlarge it, entrepreneurs need financing
(Wangmo, 2015). Although many financial obstacles exist in bank financing for
SMEs, bank credit still the major external resource for them (Irwin and Scott, 2010).

The obstacles that SMEs face are related with their lack of financial resources,
collaterals, assets, and abilities to manage their credit and financial risks. Most of
SMEs have high transaction costs, a low amount of cash flows, high risk premiums,
underdeveloped relationships with financial institutions (Ardic et al., 2012), bad credit
reputation and track records (Beck et al., 2006), high lending rates (Beck et al, 2008),
and opaqueness (Berger and Udell, 1998). Moreover, government regulations
(Bougheas et al., 2006), structure of banking system (Berger and Udell, 2002) and
financial sector (Osano, and Languitone, 2016) and characteristics of owner are other
determinant factors in their financial risks that include the process of getting loans and
credit risk (Belas et al, 2016). In this regard, being aware of loan conditions, banks
approaches on lending and transparency of the lending terms that banks provide to
SMEs are important factors to reduce the financial and credit risks of SMEs.
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Some studies analyse the differences between age, education level, gender (Belas et
al., 2016) size (Belas et al 2015a; Tolbaa et al., 2016), legal structure of SMEs,
(Tolbaa et al., 2016) and being informed about credit conditions. Regarding to
transparency of loan conditions, Belas et al. (2015a) and Sobekova-Majkova (2011)
investigate the size of firms. Kljuchnikov and Belas (2016) also examine impacts of
gender, age, education level on the perceptions of banks’ approaches. Corresponding
to differences between countries, Klju¢nikov and Sobekova—Majkova (2016) observe
gender, experience and education of the Czech and Slovakian entrepreneurs and their
perceptions of financial and credit risks in both countries. But the investigation of the
differences between sectors in a country and sectoral differences in the same country
regarding entrepreneurs’ perception of the field of financing is missing.

In this context, the research aims to identify and compare the perceptions of SMEs
from difference sectors, also to explore and make comparisons in the perceptions of
SMEs in same sectors of different countries corresponding with their aspects of loan
conditions, bank approaches and SMEs’ knowledge about credit terms. The
contribution of the research is twofold. Czech Republic and Slovakia have similar
economic conditions and the differences between Czech and Slovak SMEs are not
quite usual. Therefore, finding differences in these countries regarding to perceptions
of the chosen facts can create an important value addition. Moreover, having sectoral
differences in the same country’s SMEs about the perception of bank financing can
also make contribution to the SMEs financing literature.

The rest of the paper is structured as follows: statement of the bank financing
obstacles, sectoral and country differences in relation with banks’ lending will be
provided in section 1. Methods of the research will be clearly explained in section 2.
The results of the research will be described in section 3. Discussion part will take a
part in section 4. Lastly, a brief conclusion about the research will be presented.

1 Statement of a problem

SMEs can be described as “major engine of economic growth” (Belas et al., 2014a:
31) because they create many job opportunities and significant value addition for
economies. The Czech and Slovakian SMEs’ percentages for creation of workforce
more than average of Europe, 72.1% and 66.8% respectively while their percentages
for value addition of economies 54.4 and 54.5 (EC Annual Report on European SMEs
2016/2017). Considering to distance to frontier score from World Bank (2017) for
getting credit index that shows the performance of economies and access to finance,
scores of Czech Republic and Slovakia are 70 and 65 respectively on the scale of 100.

It seems that Czech Republic and Slovakia have similar results from above
mentioned indicators and so somebody can expect that perception of banks’ attitudes,
knowledge about loan conditions and its’ transparency can be similar for Czech and
Slovakian entrepreneurs. But many factors exist in the loan conditions of various
countries, its transparency and banks’ approaches and these factors differently affect
entrepreneurs’ ability to manage their firms’ financial and credit risks. This is because
loan procedures are interconnected with credit and financial risks (Belas et al., 2014b).

Corresponding with banks’ approaches, having more information about
characteristics of SMEs and those firms’ financial and credit risks can make financial
institutions to get more opportunities to encourage those businesses (Kljucnikov and
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Sobekova-Majkova, 2016) also can make them to provide reduced financial
constraints. Belas et al. (2015) outline that although entrepreneurs in Czech Republic
and Slovakia have similar characteristics, Czech entrepreneurs are more agreed that
banks accept their needs and help them compared to their Slovakian counterparts. The
reasons why Slovakian entrepreneurs do not have positive perception about banks’
approach can be higher level of required collateral and lack of financing options
(Kljucnikov and Sobekova-Majkova, 2016) complicated credit approval, many
procedures for lending and too tight credit evaluations that Slovakian banks implement
for SME lending (Ivanova, 2017).

Being aware of credit and market conditions can make firms to cope with financial
and credit risks (Belas et al., 2015b), provides access to finance (Osano, and
Languitone, 2016) because it mitigates the financial obstacles for SMEs (Dong and
Men, 2014) and entrepreneurs gain abilities to manage these risks (Kozubikova et al.,
2015). Ability of managing credit risk has positive relationship with the performance
of SME:s in the credit repayment process (Nyamboga et al., 2014). Entrepreneurs who
know credit conditions of different banks cannot be prone to make credit application to
the banks that charge them with higher interest rates and higher costs (Rahman et al.,
2017) also ask for more collateral (Khalid and Kalsom, 2014). Moreover, by
understanding banks’ credit evaluation policies, SMEs can get more bargaining power
to negotiate with banks regarding to loan terms (Behr and Giittler, 2007). Firms that
have lack of relationships with banks, lack of experience in loan application, never
received or applied loans can be less informed about loan conditions (Kirschemann,
2016). Kljucnikov and Belas (2016) find that Czech entrepreneurs are not well
informed about loan conditions of commercial banks. Similarly, Koisova et al. (2017)
reveal that Slovakian entrepreneurs have lack of information about lending terms.

Concerning to loan transparency, banks can inform SMEs about collateral
requirements (Fatoki and Asah, 2011) and can make advertisements for their loan
products so entrepreneurs can know which credit option is better for them (Pandula,
2015). According to Koisova et al. (2017) most of Slovakian entrepreneurs are
disagreed with the fact that bank lending is transparent. Kljucnikov and Belas (2016)
also confirm that credit terms are not transparent for Czech entrepreneurs.

Regarding to the sector of firms, the sector that SMEs operate can be a determinant
factor to perceive the bank credits differently because capital structure (Dietsch and
Petey, 2002), the amount of debt and tangible assets (Abor, 2007) and access to
finance can differ regarding to firms’ industry (Zarook et al., 2013). Moreover,
commercial banks are disposed to provide loans for sectors that have higher level of
profits (Dohcheva, 2009) and lower level of risks (Ramlee and Berma, 2013).
Industries that have more tangible assets have more advantages to provide collateral to
the banks. In this regard, service firms are less likely to get bank credit because of
having lack of assets to collateralize (Abor, 2007) so banks can evaluate them as risky
and can be disposed to fulfilling their needs. On the other hand, Lejpras (2009)
interprets that firms in service sector need lower level of capital. Hence, they can
prefer using their internal sources and they might not search for loans from external
sources. For these reasons, entrepreneurs in service sector might not have knowledge
about lending terms and its transparency. Kathuria et al., (2008) outline that companies
in service sector usually carry on their businesses in internal markets. But,
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entrepreneurs in trade industry have abilities to produce a wide variety of products and
being able to adapt quickly the uncertain conditions (Agbim, 2013). Abor (2007)
reveals that compared to service sector, SMEs in trade industry have more tangible
assets. By having this advantage, they can provide more collateral and can get better
lending terms. However, Belas et al. (2015a) do not find any differences between
Czech firms that operate in various sectors and their perception of banks’ attitudes.

2 Methods

SMEs differ regarding to numbers of employees, total turnover and balance sheet
total. According to the European Commission no. 2003/361/EC, staff headcount is less
than 10 for micro enterprises, is between 10 and 49 for small enterprises and is
between 50 and 249 for medium enterprises. The study uses two different data that
include SMEs from Czech Republic and Slovakia. Data collection processes separately
performed in these countries by applying questionnaire surveys. The questionnaire for
Slovakian SMEs was fulfilled by 438 SMEs in 2016. In order to fit the purpose of the
study, 266 Slovakian firms that operate in trade and service industries are selected and
172 SMEs are excluded due operating in different sectors. The data from Czech
Republic was collected in 2015 through the questionnaire of the quality of business
environment that was fulfilled by 1141 respondents. In accordance with the aim of the
study, 706 firms from trade and service industries are chosen and 435 SMEs are not
included the Czech sample because of being in various industries. Tab. 1 depicts the
structure of the samples.

Tab. 1: The structure of the selected samples

Variables Slovak SMEs Czech SMEs
% and % and
Number of Number of
respondents respondents
. . More than 10 years 44% (116) 54% (381)
Length of doing business - m 10 years 56% (150) 46% (325)
Education Minimum university 68% (180) 37% (262)
Less than university 32% (86) 63% (444)
Gender Men 67% (179) 68% (479)
Women 33% (87) 32% (227)
Sector Trade 37% (99) 45% (320)
Service 63% (167) 55% (386)
Size of firms Microenterprises 76% (201) 73% (515)
Small and Medium 24% (65) 27% (191)
Age of entrepreneur Minimum 45 years old 33% (88) 43% (304)
Less than 45 years old 67% (178) 57% (402)
Total 100% (266) 100% (706)

Source: (Authors’ Results)

The research focuses on three same survey questions from the both questionnaires:
“The Banks accept our needs and help us” (Question 1); “SME entrepreneurs do
thoroughly know the conditions under which banks provide loans to them” (Question
2); “The conditions under which banks provide loans to SME entrepreneurs are
transparent” (Question 3). Five-point Likert scale is used to evaluate responses from
these three questions as follows; 1-totally agree, 2—agree, 3—hold no position, 4—
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disagree, 5—completely disagree. The research sets three scientific hypotheses to
analyse the differences between perceptions of (a) Slovakian and (b) Czech trading
and service firms. The study also makes assumptions in these hypotheses by using the
information that is provided in “Statement of a problem”. These hypotheses are;

Hl(a, b): A statistically significant difference exists between the perceptions of
entrepreneurs in trading and service firms regarding to banks’ approaches on them.
The study assumes that SMEs in trade sector will be more agreed with Question 1 than
service firms do.

H2(a, b): There is a statistically significant difference between the aspects of
trading and service industries regarding to their knowledge of bank credit conditions.
The study presumes that compared to service firms, trading firms will more positively
perceive the Question 2.

H3(a, b): A statistically significant difference exists between the opinions of
entrepreneurs in trade and service industries in relation with the transparency of banks’
lending terms. The study professes that service firms are less likely to agree with the
Question 3.

The study also set outs three other hypotheses to investigate whether differences
exist in the aspects of trade firms in Slovakia and Czech Republic regarding to selected
issues about bank financing. So following hypotheses are made;

H4: There i1s a statistically significant difference between the perceptions of
Slovakian and Czech trade firms regarding to the Question 1.

HS5: A statistically significant difference exists between the opinions of Slovakian
and Czech trade firms in relation with the Question 2.

H6: There is a statistically significant difference between Slovakian and Czech
trade firms’ point of views concerning to the Question 3.

The following three hypotheses are made to examine the different opinions of
Slovakian and Czech service firms about bank financing;

H7: A statistically significant difference exists between the aspects of Slovakian
and Czech service firms in relation with the Question 1.

HS: There is a statistically significant difference between the Slovakian and Czech
service firms’ perceptions regarding to the opinion from Question 2.

H9: A statistically significant difference exists between Slovakian and Czech
service firms’ considerations relating to the issue of Question 3.

In an attempt to find out whether statistically significant differences exist between
chosen variables (sectors and countries) or not, the research employs Chi-Square, Z
score and Pearson statistics at 5% significance level. The research accepts the
alternative hypotheses in case of having p values that are lower than 5% and then
rejects null hypotheses. The null hypotheses suggest the nonexistence of statistically
significant differences between the selected variables. Furthermore, P values from Z
score are performed to examine whether the differences from individual responses are
statistically significant or not. In order to gain results from Z score and Chi square
statistics, the research uses open-source software that exists in the following website:
http://www.socscistatistics.com/tests. Moreover, the study also applies Microsoft
Excel to analyse the data and to find the percentages and other descriptive statistics.
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3 Problem solving

The tables that are provided in this section depict the surveys’ results and the
calculations of the study regarding to the Slovakian and Czech entrepreneurs’
perceptions about banks’ attitudes in the credit markets (Question 1), knowledge of
lending conditions (Question 2) and the transparency of these conditions (Question 3).
Tab. 2 illustrates the findings between Slovakian SMEs.

According to results from Tab. 2, P values from Chi-Square test are significant
because they are less than 5% significance level and it confirms the fact that
differences exist between trade and service firms regarding to their perceptions of the
Question 1. Around 39.39%, 42.42% and 41.42% of respondents in trade firms are
agree and completely agree with these opinions respectively. But these percentages for
service firms are just 22.75%, 25.75% and 26.95% respectively. Furthermore, P values
from Z score (0.030, 0.048, 0.0146) are also significant because of being less than 5%
significance level. These values suggest that the differences between trade and service
sectors are statistically significant. Particularly, compared to service firms, trade firms
in Slovakia are more agreed with the selected issues. By having these significant
results, the study accepts the following hypotheses; Hla, H2a and H3a.

Tab. 2: Sectoral Differences between Slovakian Trade and Service Firms

Question 1 Question 2 Question 3 P values
from

Trade Service | Trade | Service | Trade | Service | Z-score
0,0030 *
Completely agree 39 38 42 43 41 45 0.0035 *
and agree (39.39) | (22.75) | (42.42) | (25.75) | (41.41) | (26.95) 0:7039 "
0,0048**
Hold no position ? 39 20 47 35 63 0,1498%*

(9.09) | (23.35) | (20.20) | (28.14) | (35.35) | (37.72)

0,1645%*
0,0146 ***
Completely disagree 51 90 37 77 23 59 0.6965%%%
and disagree (51.52) | (53.90) | (37.38) | (46.11) | (23.23) | (35.33) 0’0384***
Total number of
SMEs 99 167 99 167 99 167
Chi-square 13.017 8.0715 7.0695
P-value from Chi- 0,0014 0,0176 0,0291
Square
Note: * results from Question I, ** Question 2, *** Question 3. Source: (Authors’ results)

Tab. 3 shows that the P values from Chi-square and Z score are not significant at
5% significance level because all P values are higher than 5%. These results suggest
that differences between trade and service firms do not exist in Czech Republic
regarding to chosen statements. For this reason, the study rejects H1b, H2b and H3b
hypotheses. In Tab. 4, the study presents the comparative statistics of Slovakian and
Czech trade firms.
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Tab. 3: Sectoral Differences between Czech Trade and Service Firms

Question 1 Question 2 Question 3 P values
from Z
Trade | Service | Trade | Service | Trade |Service |score
%
Completely agree 133 138 80 98 98 98 gj(l)ég} *
and agree (41.56) | (35.75) | (25.00) | (25.39) | (30.63) | (25.39) 0,8650 *
skk
Hold no position 7 120 % 126 153 205 8,2(3)‘1“2‘ o
p (24.69) | (31.09) | (30.94) | (32.64) | (47.81) | (53.11) 0’5754 s
. 0,121 1%***
Completely disagree 108 128 141 162 69 83 0.1615%**
and disagree (33.75) | (33.16) | (44.06) | (41.97) | (21.56) | (21.50) 0’9840***
Total number of
SMEs 320 386 320 386 320 386
Chi-square 4.1003 0.3487 2.6961
P-values from Chi- 0,1287 0,8399 0,2597
Square

Source: Authors’ results

In the Tab. 4, P values from Chi-square are less than 10% so they are significant
at 10% significance level. By having these findings, the research proves the existence
of the differences between Slovakian and Czech trading firms. P value from Z score is
not significant (0.7039>0.05) for the respondents that are agree and completely agree
with the Question 1. For this reason, Slovak and Czech trade firms that positively
perceive the banks’ approaches do not differ. But considering to respondents that are
completely disagree and disagree with banks’ attitudes, more respondents exist in
Slovakia than Czech Republic (51.52% and 33.75% respectively) and this difference is
statistically significant (0.0466<0.05).

Tab. 4: Differences between trade industries in Slovakia and Czech Republic

Question 1 Question 2 Question 3 P value
from Z
Trade sector Slovakia | Czech | Slovakia | Czech | Slovakia | Czech |score
%k
Completely 39 133 42 80 41 98 37(7)832 «
agree and agree | (39.39) | (41.56) | (42.42) | (25.00) | (41.41) | (30.63) 0’001 4%
sksk
Hold no position 9 I 20 99 35 153 8,8(3)22 %
p (9.09) (24.69) (20.20) (30.94) (35.35) (47.81) 6 23§
L
((lji(;;ngglee:‘;lr}lld o1 108 37 (37.38) 141 23 69 g,gggg***
disagree (51.52) (33.75) (44.06) (23.23) (21.56) 0.7263%+%
Total number of
SMEs 99 320 99 320 99 320
Chi-square 15.1319 11.7482 5.3648
P-values from 0,0005 0,0028 0,0684
Chi-Square

Source: (Authors’ results)

Therefore, the study accepts H4 hypothesis confirming the differences between
Czech and Slovak trade firms. Other p values from Z score are significant at 5%
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significance level (0.008 and 0.014 < 0.05) and present that the differences between
perceptions of Slovakian and Czech trade firms are significant. According to the
results, the study corroborates that more Slovak trade firms are agree and completely
agree with the Question 2 and the Question 3 than Czech trade firms. By owing these
results, the research accepts H5 and H6 hypotheses.

Tab. 5: Differences between service sectors in Slovakia and Czech Republic

Question 1 Question 2 Question 3 P value
from Z
Service sector Slovakia | Czech | Slovakia | Czech | Slovakia | Czech |score
%
Completely 38 138 43 98 45 98 g’ggig i
agree and agree | (22.75) | (35.75) | (25.75) | (25.39) | (26.95) | (25.39) 6 .
sksk
Hold no position 39 120 47 126 63 205 8232% *®
P (23.35) | (31.09) (28.14) (32.64) | (37.72) (53.11) 0,3681 .
skskk
et [ | m | @ | 9 | w |
disagree (53.90) | (33.16) (46.11) (41.97) | (35.33) | (21.50) 0.0006 ***
Total number of
SMEs 167 386 167 386 167 386
Chi-square 21.3213 1.2221 14.4808
P-values from | -, 5097 0,5427 0,0007
Chi-Square

Source: (Authors’ results

Tab. 5 presents the results from Slovakian and Czech service firms corresponding
with the chosen statements. Considering to the results, the study finds the differences
between perceptions of Slovak and Czech service firms in relation to banks’
approaches (Q1) and transparency of credit conditions (Q3). (P value from Chi-
Square; 0.00002 and 0.007 < 0.05). However, aspects of service sectors in both
countries do not differ regarding to their knowledge of loan conditions (P value from
Chi-Square is 0.5427>0.05). Due to having no difference between service firms, the
study rejects H8. The results from Z score substantiate the existence of significant
differences between Slovakian and Czech service firms for the opinions of banks’
attitudes and transparency of loan conditions (P values from Z score; 0 and
0.0006<0.05). In accordance with these results, the research accepts H7 and H9
hypotheses. More Czech SMEs in service industry positively perceive banks’ attitudes
than Slovakian service firms. On the other hand, more Slovakian service companies
negatively perceive the transparency of loan conditions than Czech service companies.

4 Discussion

To carry their activities in international markets, to make more innovations, and to
have high amount of production may force trade firms to look for financing from
external sources more actively. Moreover, Slovakian trade firms in this study might
have had more tangible assets, might have adapted quickly the unstable conditions,
might have been more innovative compared to Slovakian service firms so these
characteristics of trade firms could have made the banks to be more interested with
Slovakian trade firms. These facts can be the reason why Slovakian trade firms more
positively perceive bank financing compared to Slovakian service companies.
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The reason why no differences exist between the perceptions of service and trade
sectors in Czech Republic regarding to bank financing can be discouraged borrowers
in both sectors. For instance, Domeher et al. (2017) finds that significant difference
exists between the amounts of applied credits and the amounts of received loans for
trade firms. These situations can be possible for Czech service firms too and Czech
firms in both sectors might have felt that they would be rejected when they make
credit application. By having this fear of being rejected, they might not have been
interested with banks’ credits.

In this study, more Slovakian trade firms positively perceive the facts than Czech
trade firms and the reason for this can be the education level of Slovakian respondents.
According to data of this research, around 57% of Slovakian respondents in trade
sector have minimum bachelor degree while only 31% of Czech entrepreneurs are
graduated from university. Highly educated people can actively seek for new
opportunities (Rauch and Rijsdijk, 2013) and are informed about loan options and
terms (Ogubazghi and Muturi, 2014). For these reasons, Slovakian trade firms in this
study could have had more information about loan conditions and its’ transparency
than their Czech counterparts.

The reason for being more disagree with the transparency of lending conditions for
Slovakian service firms can be the relationship between those firms and banks. This is
because relationships make it possible to decrease contracting problems (Berger and
Udell, 2002). Comparing to Slovakian service firms, Czech firms are more
experienced and older in the research data. For this reason, Czech service firms can
have more relationship with banks that can be more interested with their needs and
support them. This can be another reason why the differences exist between Czech and
Slovakian firms regarding to the selected facts.

Those results can present significant information for governments, policy makers
and banks to see the differences between perceptions of SMEs in various sectors and
countries. Hence, they can close this gap by providing educations for entrepreneurs to
make them more informed about loan conditions. Moreover, by creating efficient
regulations, governments can increase the transparency of loan conditions and make
banks to focus more on SMEs’ demands and needs regarding to financing.

Conclusion

Understanding of loan conditions, transparency of these conditions and banks’
attitudes to firms can enable SMEs to manage their financial and credit risks and to
face with reduced bank loan obstacles. In this regard, the purpose of this research is to
explore, identify and compare the perceptions of SMEs from difference sectors and
countries regarding to those issues. In accordance with this selected aim, 972
Slovakian and Czech SMEs are investigated.

Although Slovakia and Czech Republic have similar economic conditions, the
study finds statistically significant differences between SMEs in these countries.
Comparing to trade sectors in both countries, more Slovakian trading firms think that
they are aware of loan conditions that banks give them and they feel that these
conditions are transparent. On the other hand, more Slovakian trade firms do not
perceive that banks are interested with their needs and encourage them. Considering
service industries in both countries, Slovakian firms negatively feel banks attitudes in
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financing while more Czech firms positively perceive banks’ approaches on SME
financing. Regarding to knowledge of credit conditions, no differences exist in
the service sectors of both countries. In addition, more Slovakian service firms do not
feel that banks conditions are transparent for them than Czech service firms do.

When it comes to comparison of trade and service industries, the results confirm
the existence of sectoral differences between Slovakian firms. Slovakian trade firms
more positively perceive banks’ approaches to them, knowledge of credit terms and
transparency of these conditions than service firms. But, no significant differences
exist between trade and service sectors in Czech Republic regarding to these facts.
Even though significant differences in various sectors and countries are found, the
study has some limitations. The research is only focused on bank loans, its conditions
and the banks’ approaches to entrepreneurs. Moreover, the study is limited with trade
and service sectors and limited with SMEs from Slovakia and Czech Republic. By
including more sectors, more sources of financing, more countries and more
characteristics of firms and entrepreneurs, the researchers can have wide-ranging
studies regarding the topic of this research.
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BUDGETING AND CZECH COMPANIES: CONNECTED
CONCEPTS OR TWO DIFFERENT WORLDS?

Jifi Dokulil, Jan Dvorsky, Boris Popesko

Abstract: The presented article is focused on the traditional managerial accounting
tool, budgeting, and its application into field of the Czech firms. The study examines
the parameters of the budgets in the enterprises operating on the Czech market and
investigates factors which influence the usage of the budgeting in these firms. While
the first part of this paper summarizes the level of the knowledge in the particular
field, the research process is defined in the following step. The main part of the article
consists of questionnaire-survey results and hypotheses testing by P-value test.

Keywords: Budgeting, Planning, Perminology, Performance Measurement, Czech Firms.
JEL Classification: M41, M19.

Introduction

Budgeting has been considered as one of the most widespread managerial
accounting tools. Although it is a universal method used in various types of
enterprises, the professional literature shows differences in approaching of budgeting
across countries. Based on these facts, the aim of this study is to identify what
terminology has been used in companies operating in the Czech Republic and what
parameters of budgets have been used in these firms. To achieve this target, the
authors designed the web-based questionnaire survey.

1 Statement of a problem

The theoretical basis of budgeting was closely described in the monographs and
handbooks of managerial accounting (Garrison, Noreen & Brewer, 2014, Crosson &
Nedles, 2014, Horngren, 2012). Hilton and Platt (2013) state that budgeting has been
the most widely used managerial technique to facilitate planning and management.
Budgets are defined as detailed types of business plans (Drury, 2015) or as targets and
plans supplemented by financial values (Hanninen, 2013). According to Ostergren and
Stensaker (2011), budget is a common accounting tool which is used by organizations
to implement strategies.

1.1 Terminology

From above characteristics it has been evident that budgeting is often connected
with planning activities. But paradoxically, just as in other areas which are not
regulated by legislation, the terms "plan" and "budget" are not used uniformly. Kral
(2012) claims that differences in definitions of these terms are visible not only in the
Czech literature, but also in the Anglo-Saxon and German-speaking countries. His
long-term research of the use of these terms brought following results.
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Tab. 1: Differences between usage of terms plan and budget

Concept Anglo-Saxon approach German approach
Output of the planning process System of determination of target
expressing factural (or natural) indicators for enterprise as a whole,
Plan S . . . .
objectives and instruments of their traditionally for long-term objectives, but
achievement. vurrently in shorter time intervals.
Determination of value-assigned tasks for
Budget Value expression of objectives. internal departments and for particular
activities in the enterprise.

Source: (Kral, 2012 - adjusted by authors)

When we compare these approaches to use of terms, both of them confirm that the
plan is the result of the process of target setting and identifying of tools to achieve it.
The difference is evident in defining the concept of budget. The Anglo-Saxon
countries define the budget as the value-based plan, but in German-speaking countries
the value-based plan is called plan. The concept “budget” is used in German-speaking
countries only at the internal level, for costing in centers or departments of the
enterprise (Eschenbach, 2000; Kral, 2012).

Kral (2012) claims that the Czech approach to terminology is close to the German
practice. In relation to the past legislation, concept “budget” is in the Czech Republic
often seen as a tool for the value management of enterprise units (centers), especially
in those areas where we can expect relatively large differences between reality and
desirable result. Popesko and Papadaki (2016) define the budget as the plan
transformed into monetary units. This definition has been accepted, in small
modifications, also by other Czech authors (Fibirova, Soljakové & Wagner, 2007,
Huncova, 2007; KotéSovcova & Janouskova, 2007, etc.).

1.2 Budgeting purposes

Budgets serve to a number of useful purposes. According to Drury (2015), this
concept includes planning, coordination, communication, motivation, controlling and
evaluating of the performance. Blocher and his team (2002) added to this list
allocation of resources and recalls that budgets are widely connected with performance
measurable. Hansen, Mowen and Heitger (2015) remind the important role of
budgeting in the decision-making process. According to survey by Pietrzak (2013)
almost 90% of firms use budgeting for planning, coordination of activities or for
motivation and evaluation of staffs.

Because budgeting system is basically used for several purposes, some authors
emphasize a danger that these purposes may conflict each other (Drury, 2015;
Samuelson, 1986). Becker and his team (2016) point out that the period of dynamic
change and economic crises has emphasized the benefits of selected budget functions -
in particular the allocation of resources. Arnold and Gillerkirch (2015) noted that only
recent studies began to more closely analyze interactions between budgeting functions.
For example, use of flexible budgets may be beneficial for planning but unproductive
for performance evaluation. This statement is confirmed by study of Arnold and Artz
(2015) who claim that anticipated target adjustments reduce targets’ performance
incentives and their motivational effects.
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1.3 Criticism of traditional budgeting systems

Traditional budgeting systems are characterized especially by the annual period of
compilation and prediction of basic financial indicators (Neely, Bourne, Adams,
2003). Hope and Fraser (2001, 2003) published two studies which show that
traditional budgeting is unsuitable in today's turbulent age. It is confirmed by Ekholm
and Wallin (2011) who proved that managers consider the fixed annual budget as
being less useful when the environmental uncertainty increases.

Considerable criticism regarding with the fact that traditional budgets are focused
on results, not on causes; traditional budgets support outdated stereotypes of thinking;
and are disconnect to enterprise strategy (Hansen, Otley & Van der Stede, 2003; Hope
& Fraser, 2003; Neely, Bourne & Adams, 2003). Libby and Lindsay (2010) criticized
budgets for being-time consuming. Critical view to traditional budgeting is supported
by Hope and Fraser (2003) who promotes the KPI (key performance indicators) to use
for management control. In their opinion, traditional budgeting should be removed as
fundamentally flawed. This view is shared by Neely, Sutcliff and Heyns (2001) who
have compiled a list of the twelve most cited weaknesses of traditional budgeting.

1.4 Alternative budgeting systems

Dissatisfaction with existing budgeting procedures created a space for alternative
budgeting methods. As examples of modern approaches the authors consider Activity-
Based Budgeting (Cooper & Kaplan, 1998), Beyond Budgeting (Hope & Fraser, 2003)
and Zero-Based Budgeting (Wetherbe & Montanari, 1981).

Alternatively, the way to eliminate the weaknesses of traditional budgeting is
implementation of the multidimensional performance measurement systems (PMS)
which is built on a combination of financial and non-financial indicators (Popesko &
Papadaki, 2016). The balance of PMS provides a variety of indicators which offer a
holistic approach to manage of all organization's components. The non-financial
indicators are often related to customer satisfaction (Anderson, Fornell, Lehmann,
1994), product quality (Berman, Wicks, Kotha, Jones, 1999), employee morale,
efficiency and utilization of corporate assets, product development (Abdel-Maksound,
2007), preparedness, ability to learn, innovation and the use of information (Dobrovic,
Lambovska, Gallo, Timkova, 2018).

1.5 Budgeting practice in the Czech Republic

In the Czech Republic many studies have been published with focus on public
budgets (Mansfeldova, 2005, Grebenicek et al., 2013). Budgeting practice in Czech
companies were examined by Soljakova and Fibirova (2008) who researched that 52%
of responded companies consider budgets as a traditional significant tool useful for
decision making and control. About 11% of Czech companies use budgets in a
traditional form, but it is only a formal tool required by financial institutions or owners
and it does not play an active role in the organization. Popesko and his team (2015)
found out that about 89% responded companies use budget for control purpose. Most
firms in the sample planned to improve their budgeting systems in the future and they
excluded to abandom them.
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Despite these significant findings we must observe that some topics have not been
sufficiently covered by existing survey (for example terminology, usage of non-
financial indicators in the budget) which opens a space for future researches.

Based on these facts, the aim of this study is to identify what terminology has been
used in companies operating in the Czech Republic and to find out the parameters of
budgets in these firms comparing with the budgetary parameters in other countries. To
achieve this target, the authors designed the web-based questionnaire survey.

2 Methods

2.1 Respondents selection

The targeted group of respondents was determined according to the following
criteria: the economic sector where the company operates; the size of the organization
(expressed by number of employees and annual turnover). The targeting group of
respondents includes organizations from the profitable sector which have an arbitrary
number of employees (this number cannot be zero), and in the past period they have
reached an annual turnover of more than 1 million in Czech crowns. Based on these
conditions, self-employed entrepreneurs were excluded from that sample.

The basis to determine these criteria was the result of pre-research realised in the
second half of 2017 where only 6 of 26 small companies (23,8 %) responded that they
use a budget. Based on this experience, the authors assumed that research of
determinants of budgeting and planning systems selection is useful only in
organizations with above-mentioned parameters.

2.2 Data collection

The required data was provided by managers who are employed in economic
departments of companies from profit sector (according to the parameters in chapter
2.1). These individuals were addressed by contact information available in the
Albertina database. Totally, about 1490 companies were addressed and 136 of them
completed the questionnaires (total rate about 9,1 %). Input information was collected
from December 2016 to July 2017 via a web-based anonymous questionnaire.

The structure of the respondents - according to the economic sector: manufacturing
55 (40.4%), automotive 7 (5.1%), construction 10 (7.4%), engineering 10 (7.4%),
agriculture 7 (5.1%), services 4 (2.9%), energetics 3 (2.2%), others 40 (29.4%).

The structure of the respondents — according to the number of employees — less
than 50 employees 33 (24.3%), 50 — 100 employees 39 (28.7%), 100 — 250 employees
40 (29.4%), more than 250 employees 24 (17.6%).

2.3 Hypotheses

The following hypotheses were formulated to achieve the main goal of the article:

H1: There are statistically significant differences in the frequency of the enterprise
groups according to the number of employees in relation to the fact whether the
enterprise compiles a budget. The size of the enterprise (according to the number of
employees) is a statistically significant factor that affects the fact whether the
enterprise compiles a budget.
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H2: There are statistically significant differences in the frequency of the
enterprise groups according to the number of employees in relation to the purpose of
budget in the enterprises. The size of the enterprise (according to the number of
employees) is a statistically significant factor that affects the number of budgetary
purposes in the enterprise.

2.4 Research methods

The knowledge of descriptive statistics (contingency and association tables,
descriptive characteristics - relative and cumulative number), needed to application Z-
test, was used to evaluate the formulated hypotheses. Subsequently, the authors
utilized statistical methods as absolute abundance and simple classification of the
statistical character. In the simple sorting method, an attention was focused on the
expression of the relative number of enterprises according to the selected statistical
features (number of employees in the enterprise, the fact whether the company
compiles the budget and purpose of budgeting in the enterprises). From other methods,
which have been used in the study, we could mention the classification according to
two statistical features and the dependence between qualitative plural statistical
features (contingency table, contingency intensity). The contingency intensity was
measured by Pearson coefficient of contingency based on a square contingency.

The comparison of the selected groups of enterprises according to the selected
statistical features determined the significance of the statistical character and the
statistical hypotheses were verified using the above-mentioned tests. The statistical
hypotheses were verified at 5% significance level. If the p-value reached a lower level
than 0.05, then we have rejected the zero hypothesis on the variability independence.

The Z-score test was used to detect significant statistical differences between the
individual changes in the statistics in selected groups of entreprises. The p-value of the
standard (standardized) normal distribution has been used to evaluate the Z-score
parameters. The conditions for the Z — test realization (normal distribution of the
statistical character and a large amount of the sample) was fulfilled. The calculation
was carried out through the sophisticated statistical software SPSS Statistics.

3 Research results

3.1 Results of the questionnaire survey

The initial set of questions is focused on terminology and aims to find out the
answer to the first part of the study's objective: "to identify what terminology has been
used in companies operating in the Czech Republic”. The fundamental question was
whether companies work with the concept of budget.

Tab. 2: Use of budget

Do you use a term “budget” in your company? Frequency Percentage
Yes 88 64.7%
No 48 35.3%

Source: (created by authors)

As it is clear from the results, budgets are compiled in most of the addressed
companies. A detailed view confirms that budget is predominantly applied in medium-
sized and large companies. The opposite trend was shown in a group of small
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businesses. From 32 small companies, which were participated in the survey, only 10
of them use the term budget in their practice (31.25%).

For the companies who answered negatively to this question (48 enterprises), the
survey ended and they did not continue to other questions. Totally, 88 companies

remained to be a part of the survey.

Tab. 3: Assessment of the statement correctness

Statement Answer Frequency Percentage
The plan is used in your company as a document Yes 76 86.4%
showing goals and activities leading to goals. No 12 13.6%
The budget is used in your company as a plan Yes 79 89.8%
expressed into monetary units. No 9 10.2%

Source: (created by authors)

The above statements were selected from the literary research. The selection of the
statements to the questionnaire was carried out by consultations in companies during
the pre-survey.

The first declaration corresponds to the German approach mentioned in the literary
research. The research results confirmed a validity of this statement in the Czech
economic environment. Companies which disagree with this claim (13.6% of
respondents) use the term "plan" in the following senses: the plan is a drawing of
project documentation; the plan displays only targets, not activities to achieve them;
the plan is used only in financial form; other respondents do not use this term or do not
know about its using in their company.

The second statement is rather close to the Anglo-Saxon approach. This definition
was confirmed almost by 90% of the respondents operating on the Czech market. The
rest of the survey participants use the concept “budget” in alternative forms: the
budget is a plan expressed not only in financial but also in natural units; the budget is
just one part of the plan; the budget is an amount of funds earmarked to achieve the
plan; some respondents use budget only for selected parts of the plan.

The following set of questions deals with budgetary parameters. The authors
investigated the purposes of budgets in the enterprises and indicators which are
observed in budgets.

Tab. 4: Budgetary indicators

Which indicators are monitored in your company’s budget? Frequency Percentage
Revenues — costs 79 89.8%
Incomes — expenses 47 53.4%
Assets — liabilities 39 44.3%

Source: (created by authors)

The above results show that the most common practice is a combination of various
indicators. Only from seventeen responses it is clear that the respondents use
exclusively revenues and costs, seven companies observe only incomes and expenses
in the budget and one respondent monitors only assets and liabilities.

Monitoring of financial indicators is a typical feature of traditional budgeting.
However, it is necessary to consider that financial indicators are the result of many
external factors and it is not possible to clearly identify the causal relationship between
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real business performance and financial performance. In the current business
environment, we can see cases where the company has increased its productivity, but
due to a fall in market prices or a legislative restriction of entire sector, it has achieved
worse financial results than in the previous period. This is the reason why many
businesses have turned their attention to non-financial performance indicators. The
level of usage of these indicators in the enterprises illustrates the following table.

Tab. 5: Use of non-financial indicators

Does your company monitor non-financial quantities in the budget? | Frequency | Percentage

Yes 43 48.9%

No 45 51.1%

Source: (created by authors)

The companies which responded “yes” in the previous question were asked to
specify what indicators they use. Their answers are displayed here: Productivity per
hour; Average earnings; Utilization of production capacity; Costs of reclamation;
Number of scrap in production; Volume of material processing per person; Return on
investment; Cover contribution; Profitability and liquidity; Inventory turnover; Time
of order process; 10 specific KPI's. In next responses, the terms "quality" and
"efficiency" were appeared, but without any further concretization. In four cases, an
empty field was filled in this question.

As can be seen from the answers, enterprises have a very different view to non-
financial indicators determination. It is also evident that some of above indicators are
incompatible with the usual parameters of non-financial indicators. For example,
“average earnings” is a typical financial indicator which is dependent on sales volume
and marketing situation. The same objections can be mentioned for indicators “return
on investment”, “cover contribution” and primarily for profitability and liquidity
which are traditional tools of financial analysis.

These results point to a low level of awareness about the issue of non-financial
indicators in the Czech business community. It is quite obvious that the financial
quantities have a much longer tradition in the Czech corporate sector.

Another question was focused on the purpose of the budget in the enterprise.

Fig. 1: Purposes of budgeting.

Others [l 5,70%
Evaluation of managers' activities [ NENEREREENEGGGNNGN 0%
Coordinating [N 39,30%
Control of plans execution [N 77.30%
Motivational [ NG 0%
communication [ INEGEGE 27,30%
Planning [N 00,90%

0,00%  20,00% 40,00% 60,00% 80,00% 100,00%

Source: (created by authors)
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The spectrum of responses was chosen based on the findings from the literary
research. Respondents also could choose "others" to specify budgeting purposes which
were not included in the offered answers.

Most respondents use the budget for planning and controlling. However, the results
show that the budget can serve for multiple purposes. Half of the respondents uses
budget for motivation or evaluation of managers, almost 40% use it for coordination
and less than 30% for communication. Other respondents mentioned these purposes of
the budget: a basis for price offer; a necessary condition set by grant provider; a basis
for the procurement; a plan to get a credit; a tool for authority delegation.

3.2 Hypotheses testing

In the chapter "Methods" two hypotheses have been defined and in this part of the
article will be tested. The first hypothesis included the statement that the size of the
enterprise (according to the number of employees') is a statistically significant factor
that affects the fact whether the enterprise compiles a budget. The results of its testing
are given below.

Tab. 6: Testing of HI

Do you use a term “budget” in Z-test
Number of employees your company?
Yes No P-value
11 22 -4.334
Less than 50 employees 12.5% 45.8% <0.001
27 12 0.700
50 — 100 employees 30.7% 25% 0.484
30 10 1.622
100 — 250 employees 34.1% 20.8% 0.105
20 4 2.104
More than 250 employees 22 7% 8.3, 0.036
38 48 Total:
0
Total (%) 100% 100% 136 enterprises
Chi-square 20.074
P-value <0.001

Source: (created by authors)

The results, displayed in Tab. 6, show that there are statistically significant
differences between enterprises groups according to the number of employees and the
fact whether the enterprises compile the budget. The number of employees is a
statistically significant factor and has an impact on budgeting (Chi-sqaure = 20.074; P-
value <0.001). Based on these facts, the hypothesis H1 is accepted. There are also
significant differences in budgeting between groups of enterprises with number of
employees up to 50 (P - value <0.001) and between groups of enterprises with more
than 250 employees (P - value = 0.036).

The second hypothesis stated that the size of the enterprise (according to the number
of employees) is a statistically significant factor that affects the number of budgetary
purposes in the enterprise. The total number of responses about the purposes of

! The authors have chosen the number of employees because it is one of three enterprise size indicators
according to the European Commission methodology (2003/361/ES). The number of employees can be
considered as the easistly available input information to determine the size.
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budgeting in the enterprise was 300. The table below shows the structure of
respondents according to the size of the enterprise (number of employees) and three
most frequent purposes of the company's budgeting (planning, control of plans
execution, evaluation of manager's activities) according Fig. 1.

Tab. 7: Testing of H2

Purposes of budgeting (PZ_;t:lite)
Number of :
. Evaluation of A/B
employees Planning Control of plans ,
(A) execution (B) managers A/C
activities (C) B/C
Less than 50 9 12 5 8523‘
employees 11.2% 17.6% 11.4% 0'363
0.787
24 19 10
50— 100 employees 30% 27.9% 22.7% 8'2?‘5‘
0.841
27 24 19
100 =250 employees 33.8% 35.3% 43.2% 8'33?
More than 250 20 13 10 8%3
employees 25% 19.1% 22.7% 0.646
80 68 44
0
Total (%) 100% 100% 100%
Chi-square 3.161
P-value 0.788

Source: (created by authors)

The output from Tab. 7 is the finding that there are no statistically significant
differences between the groups of enterprises according to the number of employees
and the budgetary purpose. The number of employees is not a statistically significant
factor and does not affect the purpose of budgeting in enterprises (Chi-sqaure = 3.161;
P-value = 0.788). Based on these facts, the hypothesis H2 is reject. There are no
significant differences in budgeting functions for selected enterprise groups by number
of employees (A /B, A/ C, B/ C: P — value> 0.05).

Conclusion

The authors wanted to examine some interesting phenomena discussed in the
professional literature and among practitioners. Their survey brought the following findings.

The term ,budget“ has been predominantly used in medium-sized and large
companies. Understanding of a term ,,plan“ in the Czech Republic has been close to
the German approach, while understanding of a concept ,,budget in the Czech
Republic has been adequate to the Anglo-Saxon approach.

Companies operating on the Czech market mostly use a combinations of several
indicators in the budget. Revenues and costs have been the most common of them.
Approximately half of the respondents have declared that they use non-financial
indicators in the budget. However, a detailed exploration showed that the perception of
non-financial indicators is not uniform in the Czech enterprises and many firms do not
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understand the meaning of these indicators. Most respondents have used the budget as
a planning and controlling tool.

For a better understanding of a whole issue, the authors were looking for relations
between evaluated variables. Therefore, they have compiled two hypotheses with the
following results:

H1: The size of the enterprise is a statistically significant factor that affects the fact
whether the enterprise compiles a budget. This hypothesis was accepted. H2: The size
of the enterprise is a statistically significant factor that affects the number of budgetary
purposes in the enterprise. This hypothesis was reject.

As a limiting factor of this research the authors perceive the use of only one type of
research method. The advantage of a quantitative survey is a capture of a large sample
of respondents, but according to the expert knowledge (for example conclusions of the
Trends in Accounting Research Conference 2017, Kaunas), this way does not lead to
detailed understanding of the issue. This is a reason why the authoring team plans to
expand the information from this research through a qualitative research based on the
structured interviews in companies.
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ARE PRODUCT INNOVATION-ORIENTED FIRMS PREPARED
FOR EFFECTIVE PRODUCT CUSTOMIZATION?

Vit Chlebovsky, David Schiiller, Stanislav Skapa

Abstract: Growing demand for customized solution offers instead of standardized
products is reality in many business sectors on both B2B and B2C markets. While this
approach is well developed in some B2B sectors it is not that often in majority of B2C
markets. Rapid technology development within past years gives more possibilities to
increase production flexibility in wider range of production sectors. This will lead in
increasing level of product customization shortly.

Purpose of this article is to summarize the research on how the product innovation
oriented companies are prepared in terms of their internal infrastructure for effective
customized product solution development and delivery to their customers. Two
interlinked researches were performed through Czech, Austrian, German and Swiss
product innovation oriented manufacturing companies. Quantitative research compares
whether and how customized product offer is communicated by companies to their
market. Qualitative research was performed in form of five case studies to deeper
observe and study internal technical and production infrastructure of the selected
companies. Results of performed quantitative research were statistically evaluated and
tested. Outcomes of qualitative research gives deeper knowledge of the infrastructure
used in selected companies for development and production of customized products. The
research proves increasing focus of the companies on offer individualization.

Keywords: Customer Solutions, Relationship Marketing, Product Customization, Market
Orientation, Product Management, Machine Building Sector, Solution Management.

JEL Classification: M11, M31.

Introduction

For many decades competitive advantage was primarily based on technological
aspects connected with a company’s ability to develop and manufacture products. Thus
items like capital, raw materials, production capacity and capability or human resources
were scarce (Kellen, 2003). The situation has changed dramatically within the past few
decades with the international business environment’s globalization. Increased
competitiveness in this environment has led to increased focus on customer requirements
(Franceschini et al., 2015) and relationship processes (Tuli et al., 2007). Thus superior
knowledge of customers and their needs is the new scarcity (Kellen, 2003) and the
capability to offer solutions (Biggemann et al. 2013). Efforts towards customer
requirement knowledge led to the rapid development of relationship marketing and
customer relationship management, known as CRM (Payne & Frow, 2005). CRM is a
great help to companies trying to increase their business competitiveness. On the other
hand, CRM concentrates primarily on aspects outside the company, namely towards
customers, and a stronger internal focus on solution development processes is also
crucial (Bennett et al., 2001).
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1 Statement of a problem

1.1 Conceptual background

In order to develop complex approach methodology to customized product
development and management, the Customer Solutions Management concept was
introduced in Chlebovsky (2016). The Customer Solutions Management (CSM) concept
encompasses a strong focus on customer requirements through solution development and
its delivery and implementation to a further focus on success measurement, control and
requirement revisions for the next complete cycle.

CSM is based on Customer and Market Orientation concepts developed in the past
and also uses principles of Total Quality Management (TQM), Project Management and
Knowledge Management as supporting tools. Especially in manufacturing companies, an
efficient CSM concept cannot exist without strong ICT tools supporting business
processes in information systems such as Enterprise Resource Planning (ERP), Customer
Relationship Management (CRM), Business Process Management (BPM), Product
Lifetime Management (PLM), Manufacturing Execution System (MES) and Advanced
Planning and Scheduling (APS).

1.1.1 Customer Orientation and Market Orientation

A strong orientation towards customers was being discussed as early as in Strong
(1925). A more detailed definition of customer orientation was then described in Saxe &
Weitz (1982). They define customer-oriented selling as the practical application of
marketing concepts to the individual personal interaction between salesperson and
customer. They also introduced the SOCO Scale (Sales Orientation — Customer
Orientation Scale) for measurement of customer orientation. The sales approach of
customer orientation is typically sorted into relationship selling and adaptive selling
(Wilson, 1995). Focusing on customer expectations has been seen as a very important
part of customer orientation (Weitz, 1981).

The market orientation business approach was first introduced in Drucker (2012),
where a marketing-oriented approach was introduced as an alternative to the product
oriented concept. A more systematic concept of market orientation was presented in
Webster (1988) and later also in Kohli & Jaworski(1990), Jaworski & Kohli (1996),
Narver & Slater (1990) and Ruekert (1992). All these sources present the influence and
relation of a company’s market orientation to its business performance. They also define
the basic principles of market orientation in customer focus, competition focus,
stakeholder focus and focus on company flexibility. Two models for market orientation
measurement were developed — MKTOR by Narver & Slater (1990) and MARKOR by
Kohli, Jaworski & Kumar (1993). Both models’ primary focus is on customers. While
MKTOR is primarily based on measurement and feedback, MARKOR emphasizes
proactivity of personnel throughout the company structure.

Even though there are noted contradictions between customer and market orientation
based on internal conflicts between sales and marketing departments in the company
(Kotler, Rackham & Krishnaswamy, 2006), there are also joint approaches of both
concepts (Shapiro, 1988).
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1.1.2 Customer Need Identification & Prioritization and Solution Development

An important basis for customer solution focus is customer needs identification and
prioritization. Identification and consequent prioritization of customer requirements is
part of various customer satisfaction models. Kano et al. (1984) deals with must-be, one-
dimensional and attractive requirements of products. A more complex approach
combining customer requirement identification, prioritization and product development
can be seen in Total Quality Management (TQM) models (Akao, 1990). Many authors
are working with the Quality Function Deployment (QFD) model based on the TQM
approach. QFD (Akao, 1990; O’Connor, 1994; Cohen, 1995) is a concept of product
development based on superior customer requirement knowledge working with the so-
called House of Quality Matrix (Wasseman, 1993). Some authors combine KANO and
QFD concepts (Matzler & Hinterhuber, 1998; Tan & Pawitra 2001) to achieve greater
effectiveness in the product development process.

Customer solution development has to be processed after customer requirement
identification and prioritization. Manufacturing companies especially have to be strong
in engineering to ensure effective innovations (Garcia, R., & Calantone, R. 2002).
Working in innovation cycles requires parallel activities in marketing and engineering.
Thus concurrent engineering and simultaneous engineering were introduced (Ma et al.
2008). Both concepts enable parallel innovation cycle management and higher flexibility
of the organization leading to lean production concepts (Womack et al. 1990).

In order to ensure the required flexibility and efficiency within an organization,
strong project-based management is crucial. Such companies are called Project Based
Firms (PBF) (Whitley, 2006). Jones et al (1997) shows that strong project-based
management leads to a lighter organizational structure of the company. Several authors
also describe the relation between project-based management and marketing, primarily
seen in relationship marketing and networking (Webster, 1992).

Besides project-based management of the company, a strong focus on product
management and effective knowledge management are also important inside the
organization. Product management is typically seen in the process basis of Product
Lifetime Management (PLM) (Gorchels 2003). Successful product management requires
product managers to have a strong personality (Katsanis et al., 1996), because of an
unclear definition of competences in the organization whereby product managers have to
coordinate activities through various company departments. Major processes that have to
be handled by product managers are branding, marketing communication, product stock
planning, pricing management and distribution management (Tyagi & Sawhney, 2010).

Effective knowledge management gives a company a strong tool for enhancing
internal know-how and experiencing real-time sharing (Wasko & Faraj, 2005).

1.1.3 ICT Infrastructure supporting the Concept

It is evident in the 21st century that such a complex approach to customer solutions
requires an ICT system support. The reality in the majority of firms is that unrestrained
development of their ICT infrastructure that does not necessarily reflect the required
systemic and strategic business strategy (Gudanescu et al., 2010). This unrestrained
development is significantly influenced by rapid and unrestrained development of the
entire ICT sector. ICT system implementation in any company thus becomes a very
complex and multidisciplinary task that requires precise adaptation of implemented ICT
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tools according to the company business strategy (Marchand et al. 2001). To ensure full
and efficient ICT tool support to the business processes within the company, processes
have to be in line with the so-called ICT requirement pyramid (Gudanescu et al., 2010).

There are many published texts related to ICT support of product development and
production processes. Typically, those publications are focused on a particular phase
such as the design stage or process planning, while some are more complex covering
multiple phases (Fu Qiu et al, 2008). Generally the ICT support of the internal processes
is covered within Competitive intelligence of the company (Calof & Wright, 2008,
Molnar & Stielka, 2012).

The coordinated use of described concepts and tools towards customer solutions is
not often seen in companies. It is more likely found in B2B-oriented companies than in
the B2C sector. Rapid technological development in recent years has increased
production flexibility in a wider range of manufacturing sectors. This will shortly also
lead to increased levels of product customization in higher quantity and mass production
sectors (Chlebovsky, 2016).

ICT infrastructure in the production companies typically consists of the following
information systems: ERP (Enterprice Resource Planning, BPM (Business Process
Management), PLM (Product Lifecycle Management), MES (Manufacturing Execution
System) and APS (Advanced Planning and Scheduling). All the systems require mutual
cooperation and coordination in the company (Videcka, 2016).

2 Research Methods

In order to map how well companies are prepared for the described trend of increased
need for individualized products from the customer side, the following two pieces of
research were performed: The first one was quantitative and involved product
innovation-oriented companies in both the B2B and B2C sectors. This research should
answer the following research question:

QI: Is product innovation-oriented B2B firms’ internal infrastructure supporting
product customization more developed in comparison to B2C companies?

The quantitative research was undertaken by analysing and comparing whether and
how the customized product offered is communicated by selected product innovation-
oriented manufacturing companies to their customers in both the B2B and B2C sectors
and how it is supported by ICT infrastructure.

Besides the quantitative research, qualitative research was also performed.
Qualitative research was made in the form of five case studies to more deeply observe
and study the internal technical and production infrastructure of the selected companies.

Both pieces of research were undertaken in Czech, Austrian, German and Swiss
product innovation-oriented companies.

Quantitative research was undertaken by analysing the selected companies’ capability
to offer product customization and its support via ICT tools. The European company
database Amadeus provided by Bureau van Dijk was used for the company selection in
all four countries under the same search criteria. According to Yamane (1967) two basic
criteria are needed to determine the appropriate sample size: the level of precision and
confidence level. In socio — economic sciences the confidence level o = 0.05 is usually
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used. For the purposes of the paper the level of precision +/- 10% was used. The
confidence level is a = 0.05. On the basis of these criteria the 100 companies are
appropriate sample size in relation to the size of population.

Sample set covers 100 manufacturing firms (25 in each country) with the highest
number of registered patents. Patent statistics are widely used as a good metric and
indicator of the product innovation-orientation of the company and thus the number of
registered patents was used as a selection criteria within the search strategy.

Database searching was processed for each country in the following steps:

1. Region/Country/region in country: The Czech Republic / Austria / Switzerland /
Germany, 2. NACE Rev. 2 main section: C. Manufacturing 3. Number of patents: Top 25.
When it comes to business sectors, the most involved in all countries are machine-building
in B2B and automotive in both B2B and B2C. There are also strong food processing and
pharmaceutical sectors in Switzerland covering both B2B and B2C markets.

The second step was the definition of proper metrics to be evaluated in each selected
company. Based on discussions with experts, the metrics shown in Tab. 1 were selected.

Tab. 1: Used research metrics

Metric Available values
Communicated offer of 0 - no, 2 - part of products, 5 - all products
individualized product/solution
Modular product structure 0 - no, 2 - part of products, 5 - all products
Available tools for individual 0 - no, 2 - limited (f.e. inquiry sheet), 5 - actively used

product specification

Product configurator 0 - no, 2 - part of products, 5 - all products

Source: authors

The sum of the points gained by each company provides an overall product
customization index. The theoretical maximum that can be gained by a company is 20
points. MS Excel was used to register the measured values in evaluation sheets. The
data stored in MS Excel was further processed in order to test given hypotheses.
Statistical tests were performed to test research hypotheses using statistics software.

Qualitative research is very often used to observe, describe and prove research
models in specific organizations (Eisenhardt, 1989, 1991). Thus case study research was
chosen in this situation.

Since the machine-building sector is one of the most covered by quantitative
research, there were five companies selected that represent the full supply chain in the
machine-building sector from component production through distribution to final
machine-building and assembly. The selected companies also represent different size
categories from large global corporations through to medium and small businesses to
micro companies. They are located in all European countries involved in this research:
Switzerland, Germany, Austria and the Czech Republic. All five companies represent the
B2B sector.

A research case study template was created prior to the research execution primarily
covering the following groups of information: company business basics, product group
characteristics, marketing and sales process characteristics, product customization
capabilities, strategic development plans, ICT systems used, and competition
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characteristics. All groups of information described were specifically focused on current
and future capabilities of the companies in customer solutions development.

Data collected for the case study protocols were obtained from three major sources:

1. Secondary source research within the past four years — primarily financial reports,
annual reports (if applicable) and Amadeus database data (Bureau Van Dijk, 2015) were
used.

2. Observations inside all five companies at regular intervals within the period 2013
—2016.

3. In-depth interviews with company managers at all management levels in all
companies. Interviews were performed in the period of June to September 2016.

3 Problem solving

Quantitative research

General outcomes of the quantitative research are summarized in Tab. 2. It shows the
value calculations of product customization index gained by researched companies.

Tab. 2: Quantitative research outcomes summary

Target market Maximum | Minimum | Average Median Variance St. deviation
B2B 17 0 11.91 12 12.73 3.57
B2C 17 0 10.34 11 33.00 5.74

Company location:

Czech Rep. 15 0 8.6 9 18.58 4.22
Austria 17 6 12.38 12 10.49 3.17
Germany 17 4 10.92 12 24.75 4.87
Switzerland 17 0 10.8 12 19.58 4.34

Source: authors

Based on the research question respective zero and alternative hypotheses were
formulated:

H10: Product innovation oriented B2B firms’ internal infrastructure supporting
product customization is more highly developed in comparison to B2C companies.

HI11: Product innovation oriented B2B firms’ internal infrastructure supporting
product customization is not more highly developed in comparison to B2C companies.

Statistical testing of hypothesis H10 and H11 were performed based on the values
gained. For the statistical testing a sample set from companies from all involved
countries divided into two groups was created — the first group were companies targeting
business customers (B2B) and second group involves companies targeting consumers
(B2C). Out of a total 100 companies involved in the research, 65 were in the B2B group
and 35 in the B2C group.

It is necessary to conduct the test of normality to find out if parametric or non-
parametric testing will be used. The Shapiro-Wilk test is used to test the normal
distribution of data.

HO The data sets come from normal distribution.

HA The data sets do not come from normal distribution.
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Frequency

Tab. 3: Tests of Normality

B2B /B2C Shapiro-Wilk
Statistic df Sig.
Total — product B2B 0.832 65 0.000
customization index B2C 0.864 35 0.000

Source: authors

Normal distribution of data is not proven. P-values (Sig.) are lower than the chosen
significance level 0.05. The HO hypothesis about the normal distribution of data is rejected.

The following histograms show the distribution of data.

Fig. 2: Histograms for B2B and B2C companies
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Source: authors

The non-parametric Mann-Whitney U test is used to test the H10 hypothesis. The test
is based on the rank of values and compares the means of selected data sets. Results are
shown in Tab. 4 and Tab. 5:

Tab. 4: Ranks

B2B /B2C N Mean Sum of
Rank Ranks
Total - product B2B 65 50.36 3273.50
customization index B2C 35 50.76 1776.50
Total 100

Source: authors

On the basis of the average mean rank it is obvious that the data sets are very similar.
If there is a statistically significant difference, it will be found out by statistical testing.

Tab. 5: Test Statistics*

Total - product customization
index
Mann-Whitney U 1128.500
Asymp. Sig. (2-tailed) 0.947

a. Grouping Variable: B2B / B2C

Source: authors
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P-value of Mann-Whitney U test 1s 0.947. It is higher than the value of significance
level 0.05 thus the HO is rejected. There is no statistically significant difference between

B2B and B2C.

Qualitative research

Tab. 6 and Tab. 7 summarize results of the qualitative research. Tab. 6 shows a brief
summary of the capability and approach to individualized product development. It also
shows metrics measures of each company gained from within the quantitative research.
Tab. 8 shows the actual internal ICT infrastructure of the 5 involved companies.

Tab. 6: Qualitative research results summary — company basics and individualized

product development capability

AAA BBB CCC DDD EEE

Company size / large / 2000+ | Medium /200 in | Medium /20 in Small /20 in Micro / 10 in

number of worldwide Germany Austria and Czechia Czechia

employees Czechia

Annual turnover 250+ 25 12 4 1,5

(mil. EUR)

Product type components Components Components, Systems / Systems /
services machines machines

Internal focus Product Customized Customized Customized Product

technology solutions, solutions solutions technology
technology

Capability of Limited but Good, stable Insufficient High Limited

product growing with engineering

individualization configurable

products

Communicated Yes, all Yes, all Yes, all Yes, all Yes, part of the

offer of products products products products products

individualized

product/solution

Modular product Yes, part of Yes, part of the | Yes, part of the | Yes, part ofthe | Yes, part of the

structure the products products products products products

Available tools for Yes, actively Yes, actively Limited Limited Limited

individual product

specification

Product Yes, part of No No No No

configurator the products

Source. authors

Tab. 7: Qualitative research outcomes summary — use of ICT systems in selected

companies to support customized product offer

Company ERP CRM BPM PLM APS MES
AAA Yes Yes Limited CAD/CAM Yes Yes
BBB Yes Limited No CAD/CAM No No
CcCcC No Yes Yes Limited No No
DDD Yes No No CAD No No
EEE Limited No No CAD No No

Source: authors

This summary shows that typical company ICT infrastructure does not cover all the
required systems. The research undertaken also confirms general statistics that are
summarized in Tab. 8.
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Tab. 8: Summary of secondary source statistics available

Information System

Available statistics summary

Enterprise Resource
Planning (ERP)

ERP systems were used by 36% companies located in the EU in 2015.
At the same time there are significant differences in ERP system use by company size
— it is used by 30% of small companies, by 60% of medium sized and by 80% of large
corporations.

Customer Relationship
Management (CRM)

CRM systems were used by 31% companies located in the EU in 2015.
At the same time there are significant differences in CRM system use by company size
— it is used by 28% of small companies, by 47% of medium sized and by 60% of large
corporations.

Business Process

According to research undertaken among global managers, they see 25 — 40% of

Management (BPM) company processes fully automated.
Product Lifecycle CAD systems are used by the vast majority of manufacturing companies. It is used by
Management (PLM) almost 100% of medium and large manufacturing companies.
Advanced Planning and The APS system is not used by many companies. There are no detailed statistics
Scheduling (APS) available.
Manufacturing The APS system is not used by many companies. There are no detailed statistics
Execution System available.
(MES)

4 Discussion

Source: modified from Eurostat statistics (2015)

Both pieces of research undertaken, quantitative and qualitative, show important
results that can be summarized as follows:

The statistical tests performed show that there are no differences in internal
infrastructure supporting product customization in B2B and B2C companies. Looking
more deeply into the data collected within the quantitative research, the following
outcomes can be seen:

- Companies in both the B2B and B2C sectors are doing well in product modularity
and availability of the tools needed for individualized product specification. The
average and median values of both company groups are equal in these two criteria.

- Results regarding the ability to communicate product individualization capability
shows the advantage of B2B-oriented companies. B2B sector-oriented companies
gained an average value of 4.2 out of a maximum 5.0 compared to 1.94 gained by
B2C sector-oriented companies.

- B2C companies on the other hand are excellent in the product configurator
criterion, where the median is 2.0 in comparison with 0.0 in the B2B group of

companies.

These results are in accordance with the actual business experience where companies
in the B2B sector are offering very flexible product individualization in comparison with
the B2C sector, where product modularity and easy module configuration is typically the
preferred choice of product individualization.

An important result of the quantitative research is also a comparison based on country
of company location. It is evident that Czech companies are behind their counterparts
from more highly developed economies in overall ability to offer and communicate
individualized product solutions to their customers.

Qualitative research results mapping ICT infrastructure of the selected companies
show that companies involved in the research are well-equipped when it comes to
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digitalization of their research and development processes using CAD systems.
Companies are also well-equipped when it comes to basic operational information
systems — they typically use any of the ERP systems. On the other hand, additional ICT
infrastructure is very limited or even almost non-existent. Among the companies
researched, APM and MES systems are only used by the global corporation AAA. Even
the CRM system is not used by all the companies researched.

Conclusion

This article presents a summary of two pieces of interlinked research undertaken on a
product innovation-oriented firm’s capability to offer individualized product solutions to
their customers. The focus of the research was on the firm’s internal infrastructure,
primarily the ICT tools needed to offer customized product solutions to customers.

The quantitative research analyses whether and how the customized product offered is
communicated by selected product innovation-oriented manufacturing companies in
B2B and B2C sectors in the Czech Republic, Austria, Germany and Switzerland.

The qualitative research is in the form of five case studies to more deeply observe and
study internal technical and production infrastructure of the selected companies with a
primary focus on the ICT system infrastructure that is essential for the capability of
individualized products offered to customers.
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VLIV STRUKTURY ZAV}SLOSTi NA PRESNOST MER
TRZNIHO RIZIKA

EFFECT OF THE DEPENDENCY STRUCTURE ON THE MARKET RISK
ACCURACY

Tomas Jerabek

Abstract: Knowledge the dependence between risk factors is very importance in risk
management. The failure of traditional approaches to market risk measure motivates to
investigate the relationship between financial markets. The aim of this paper is to
examine the dependence between stock index returns and foreign exchange rate returns
for six selected economies. In this context, it is detected evidence of dynamic and
asymmetric dependence. It is empirically demonstrated that application of asymmetric
dynamic copula improves the Value at Riks as well as Expected Shortfall estimates.
Overall, the results show that the dependence structure of international financial
markets is more complicated than the structure predicted by the traditional approaches
to market risk measure.

Keywords: Value at Risk, Copula, Risk Management, Asymmetric Dependence.
JEL Classification: C13, C32, G11.

Uvod

Riziko lze definovat jako nebezpeci, Sanci Spatného diisledku, ztratu nebo vystaveni
se ztrdtdm. Zatimco pro mnoho lidi mé riziko zna¢né negativni konotaci, muze
predstavovat také prilezitost. Pokud by ve finan¢nim odvétvi neexistovalo riziko,
neexistovala by rovnéz valna vétSina subjektd, vytvatejici toto odvétvi, viz Jorion
(2009). Jde o to, Ze financni instituce jsou schopny vytvafet produkty a sluzby, diky
kterym svym klientdm poskytuji vE&tsi financni jistotu, zaloZenou na optimalizaci
ptitomnych rizik. Riziko v bankovnictvi se tyka potencidlni ztraty, ke které mtze dojit
v disledku déni nékterych udalosti. Riziko vznika kvili nejistoté spojené s udalostmi,
které mohou zplsobit ztratu, ptesnéji feceno, konkrétni udalost mize nebo nemusi
nastat, ale pokud k ni dojde, zptisobi ztratu (Berkowitz a O’Brien, 2002).

Neustale rostouci globalizace ve financnim sektoru nuti financni instituce k
provadéni operaci na mezinarodnich finan¢nich trzich. Netuspéch tradi¢nich metod pro
méfeni rizik a optimalizaci portfolia motivuje k dalSimu vyzkumu slozitych a
dynamickych vztahi typickych pro tyto trhy. Naptiklad Czado et al. (2012) v souvislosti
se zminovanou krizi upozoriiuji na asymetrii v rozdéleni vynosi na raznych typech
finan¢nich trhl. Tedy prvofadym cilem soucasného vyzkumu by mélo byt hledani
novych a vhodnéjsich modeld, jez dokazi tyto vztahy 1épe zachytit.

Z hlediska méfeni a fizeni rizik na mezinarodnich financ¢nich trzich je velmi dalezité
pochopeni struktury zavislosti na akciovém a mé€novém trhu. Cilem této prace je nejprve
zkoumat strukturu zavislosti na vybranych financnich trzich, a to ve smyslu asymetrické
a v Case promenlivé zavislosti. V této souvislosti je dale hledana vhodnéd metodika pro
odhad VaR a ES pfi aplikaci na jak rozvijejici se, tak rozvinuté financni trhy.
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1 Formulace problematiky

Vyzkumné prace zabyvajici se problematikou asymetrické a dynamické zavislosti
uvadéji vyznamné diikazy o dvou typech asymetrii ve vynosovych rozdélenich. Prvni typ
asymetrie se vztahuje k jednorozmérnym rozdélenim jednotlivych aktiv, kde je tato
asymetrie feSena aplikaci asymetrickych modelti podminéné volatility, jako naptiklad
GJR-GARCH nebo EGARCH, viz naptiklad Brooks (2008). V ptipadé druhého typu jde
o asymetrickou zavislost mezi jednotlivymi rozd€lenimi. Dlkazy o existenci asymetrické
zavislosti mezi vynosy financnich aktiv byly publikovany v né€kolika pracich, jako
napiiklad Christoffersen, et al. (2012). Tyto prace dale potvrzuji skutecnost, Ze vynosy
riznych typt financnich aktiv vykazuji vyssi zavislosti v krizovych obdobich nez v
rustovych fazich hospodaiského cyklu. Tato skutenost se projevila i v souvislosti s
nedavnou finan¢ni krizi, kdy aktiva, u jejichz vynosii bylo ptfed krizi zaznamenano
vzajemné odliSné chovani, najednou v dobé krize vykazovaly spole¢ny vyvoj, viz
Christoffersen a Langlois (2013). Divody tohoto chovani lze spatiovat ve zvySené
volatilit¢ finan¢nich vynosii v krizovych obdobich, pii¢emZz pravé podobny vyvoj
volatility ma za nasledek zvySenou zavislost mezi témito vynosy. Tyto jevy nelze v rdmci
oblasti finan¢niho modelovani ignorovat, a to pfinejmensim ze dvou divodi. Za prvé,
ignorace asymetrii mezi vynosy aktiv mize zptisobit podstatné podhodnoceni skutecnych
ztrat. Za druhé, v ptipadé obdobi spojené¢ho s vEétSim trzim rizikem, budou vysledky
tradi¢ni diverzifikace portfolia zaloZzena na korelacich mezi vynosy jednotlivych aktiv
znacn& zavadgjici, viz naptiklad Patton (2004) nebo Hong et al. (2007).

Zavislosti jsou v tomto ¢lanku modelovany primarné pomoci kopul. Hlavni vyhodou
kopul je schopnost modelovat nelinearitu v zavislostech, a to u€inngj§im zpiisobem, nez
nabizi naptiklad Spearmantiv koeficient pofadové korelace. OvSem v minulém desetileti
se do poptedi z4jmu dostala rovnéz problematika asymetrie zavislosti. Nguyen a Bhatti
(2012) nebo Basher et al. (2014) se touto problematikou zabyvali podrobnéji a na
ruznych datech ukazuji pfitomnost asymetrické zavislosti na chvostech, coz naznacuje
vyssi spolecnou pravdépodobnost poklesu nebo vzestupu trhli. Z toho ditvodu jsou
kromé eliptickych kopul v poslednich letech uplathovany rovnéz jejich asymetrické
verze, konkrétn¢ seSikmend normdlni a seSikmena Studentova kopule. Za ucelem
diagnostiky asymetrie v zavislostech lze pouzit nékolik mér, pticemz k nejpopularnéjsi
patii zavislost mezi chvosty rozdé€leni (tail dependence), viz Patton (2012).

2 Metody a data

V ramci datového souboru uvazujeme denni casové fady ménovych kurzii vybranych
mén vztazenych k euru. Dale pak uvazujeme denni Casové tfady korespondujicich
akciovy indexii. VSechny casové tfady pokryvaji obdobi od 2.1.2003 do 31.8.2016.
Celkem pracujeme se vzorkem 6 statd, do kterého spada USA, §Vycarsk0, Japonsko, a
dale pak Brazilie, Indie, Mexiko. Jednotlivé staty byly vybirany tak, aby byly obsaZeny
rozvinuté 1 rozvijejici se financéni trhy. Tab. 1 a 2 prezentuji zdkladni statistiky
sledovanych fad ve formé vynosi. Konkrétné v prvni tabulce jsou uvedeny data pro
rozvinuté finan¢ni trhy, v ptipad¢ druhé tabulky se jedna o rozvijejici se trhy. Pro vynos
1; ¢ akciového indexu v hodnoté P; . v Case t, resp. ménového kurzu S; ¢ v Case t plati

P _ Pit—Pit—1 s _
Tie =5 »IeSp. T =

Sit—Sit-1
— 1
Pit—1 ( )

Sit-1
Z Tab. k 1 a 2 je patrné, Ze u vSech fad dochazime k nenulové Sikmosti. Konkrétné
v piipad¢ Mexika Ize sledovat kladné seSikmeni u obou fad, pficemz z hlediska nizsi
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hodnoty je moZzné usuzovat na mirngj$i pfevahu extrémné vysokych vynosti oproti
extrémné vysokym ztratdm. V pfipad¢ ostatnich ekonomik naopak vidime zaporné
sesikmeni, jeZ je nejvice zfetelné u Svycarského franku vigi Euru, tedy zde naopak
prevazuje vyskyt extrémné vysokych ztrat. Z tabulky je déale patrna pomérné vysoka
Spicatost, jez je pro finan¢ni fady typicka, a je zptisobena pfitomnosti extrémnich ztrat, resp.
extrémnich vynost. Opét v piipad€ vySe zminovaného CHF je SpiCatost nejvyraznéjsi.
Tab. 1: Popisné statistiky jednotlivych vynosit — rozvinuté trhy

USA Japonsko Svycarsko
USD SP500 JPY NKY CHF SMI

Stredni hodnota -0,0001 | 0,0002 | 0,0000 0,0001 -0,0001 | 0,0001
Smér. odchylka 0,0063 | 0,0124 | 0,0076 0,0154 0,0047 | 0,0121

Statistika

Sikmost -0,107 |-0,206 |-0,532 |-0,455 -7,486 | -0,113
Spicatost 2,416 9,354 7,324 6,737 283,420 | 6,773
JB test 0,00%** | 0,00%** | 0,00%*** | 0,00%*** 0,00%*** | 0,00%**
LB Q 0,353 0,00*** | 0,124 0,378 0,00%*** | 0,00%**
ARCH-LM 0,00%** | 0,00%** | 0,00%*** | 0,00%*** 0,00%** | 0,00%**

Zdroj: viastni zpracovani (statisticka vyznamnost: *10%, **5%, ***1%)

Tab. 2: Popisné statistiky jednotlivych vynosit — rozvijejici se trhy
Indie Mexiko Brazilie

INR | NIFTY | MXN | MEXBOL | BRL IBOV

Statistika

Stfedni hodnota 0,0002 | 0,0006 | 0,0003 0,0005 0,0002 | 0,0004
Smér. odchylka 0,0070 | 0,0147 | 0,0078 0,0124 0,0108 | 0,0178

Sikmost -0,130 |-0,086 | 0,379 0,058 -0,166 | -0,050
Spicatost 3,960 8,814 6,735 5,899 7,051 4,291
JB test 0,00%** | 0,00%** | 0,00%*** | 0,00%*** 0,00%** | 0,00%**
LB Q 0,00%** | 0,00%** | 0,011%* | 0,00%*** 0,029** | 0,00%**
ARCH-LM 0,00%** | 0,00%** | 0,00%*** | 0,00%*** 0,00%** | 0,00%**

Zdroj: vlastni zpracovani (statisticka vyznamnost: *10%, **5%, ***1%)

Na zékladé vysSe uveden¢ho lze piedpokladat nesplnéni pfedpokladu normalniho
rozdéleni vynost, coz potvrzuji vysledné p-hodnoty Jarque-Bera testu. Pro ucely dalsi
analyzy byla ve vSech pouzitych ¢asovych fadach sledovéana ptitomnost autokorelace,
tj. vzadjemné zavislosti mezi jednotlivymi prvky fady a dale hetereskedisticity, jez
indikuje nekonstantnost rozptylu ¢asové fady. Aplikace Ljung-Box Q testu fadu 12
potvrdila, Ze na 5% hladin€é vyznamnosti pfitomnost autokorelace nebyla potvrzena u 3
fad, konkrétné v ptipad¢ sménnych kurzit USD/EUR a JPY/EUR, a déle u japonského
indexu Nikkei 225 — viz p-hodnoty uvedené v Tab. 1 a 2. Pro ovéfeni heteroskedasticity
byl pouzit ARCH-LM test. Jak ukazuji vysledky p-hodnot, na 5% hladin€ vyznamnosti
potvrzujeme pifitomnost heteroskedasticity u vSech pouzitych fad. Podrobny popis
pouzitych testl uvadi naptiklad Brooks (2008).

Pro analyzu zavislosti mezi akciovym indexem a korespondujicim ménovym kurzem
byla pouzita jednak Personova korelace, jeZ je schopna odhalit linearni zavislosti a dale
Spearmanova potradova korelace indikujici rovnéz nelinearni zavislosti. Vysledky jsou
uvedeny v Tab. 3.

92



Tab. 3: Korelacni analyza

Korelace | USA | Japonsko | Svycarsko | Indie | Mexiko | Brazilie
Pearson | -0,102 | 0,277 -0,176 0,245 | 0,207 -0,169
Spearman | -0,087 | 0,227 -0,127 0,208 | 0,174 -0,102

Zdroj: vlastni zpracovani

Z tabulky je patrné, e v piipadé USA, Svycarska a Brazilie potvrdily oba pfistupy
negativni korelaci. Praveé negativni korelace mezi vynosy akciového indexu a sménného
kurzu je o¢ekdvanym vysledkem, jez plyne ze vzijemného vztahu obou veli¢in. Zde
vychazime ze situace, Ze akciové indexy a ménové kurzy, mezi nimiz zavislost métime,
maji tendenci ke vzajemné opacnému vyvoji, tj. pokles hodnoty akciového indexu byva
doprovazen depreciaci souvisejiciho ménového kurzu. A pro riist akciového indexu je
op¢t charakteristickd apreciace prislusSného kurzu. Konkrétné, riist vynost akciového
indexu vyvola zajem investort, jez sméiuji své financni prostiedky do mény akciového
indexu za ucelem realizace investice do daného indexu. Vétsi mefitko uvedenych
operaci zptusobi apreciaci ménového kurzu vztazeného k pozadovanému indexu. Jinymi
slovy tedy rist akciového trhu v urcité zemi je doprovazen poklesem piisluSného
ménového kurzu.

U zbyvajicich statdl dochazime k pozitivni korelaci, jez zfejm¢ vychazi ze
skute¢nosti pouziti té&chto mén v ramci carry trade obchodovanil. Pravé JPY je
znamym piikladem tohoto typu obchodovani — hojné vyuzivany az do roku 2008.
V ptipad¢ Indie je INR v poslednich letech druhou nejstabilnéjsi ménou ménou na
rozvijejicich se trzich (po indonéské rupii), viz Bloomberg (2016), coZ investoii
vyuzivaji pravé v ramci carry trade obchodovani. V ptipadé Mexické mény je carry
trade obchodovani realizovano prostfednictvim vstupu do dlouhé pozice v domaci
méné na swapovem trhu, viz BIS (2015).

Vzhledem k ptitomnosti autokorelace a heteroskedasticity je pro modelovani vynosii
pouzita kombinace autoregresniho (AR) modelu a modelu podminéné volatility.
V ptedchazejici Casti bylo na vybranych akciovych indexech a ménovych kurzech
ukazano, Ze rozd¢€leni jejich vynost neodpovidd normalnimu rozdéleni, pticemz jak
jejich stfedni hodnota, tak rozptyl se méni v ¢ase. Za Ucelem zachyceni problému
podminéné sttedni hodnoty a rozptylu, na kazdou z pouzitych tad aplikujeme AR(1)-
GJR-GARCH(1,1) model s aplikaci Studentova rozdéleni, viz Brooks (2008).

2.1 Modelovani zavislosti

Za ucelem ovéteni, zda se v zavislostech mezi vynosy akciového indexu a
prislusného ménového kurzu vyskytuje asymetrie, aplikujeme chvostovou zavislost,
predstavenou Pattonem (2012). Zminovany koncept méfi zdvislosti mezi stejnymi
¢astmi chvost rozdéleni. Praktické aplikace téchto mér ptredstavuji napiiklad
Christoffersen et al. (2012) nebo Elkamhi a Stefanova (2014). Pii pouziti pro
predstavena data ovSem vznikd problém, ze uvedené miry nebudou schopny indikovat
skute¢nou ptitomnost asymetrické zavislosti. Namisto toho by bylo vhodnéj$i méfit
zavislosti na vzajemné opacnych castech chvostl jednotlivych rozdéleni. Vzhledem
k predpokladané negativni zavislosti mezi vynosy akciovych indexti a ménovych kurz,
pfipadna asymetrie zavislosti mlzZe tici, zda prevazuje zavislost mezi dolnim chvostem

! Jedna se o investi¢ni strategii, jejiZ cilem je prodat ménu s nizkou tirokovou sazbou a investovat do mény s vy$§im
urokem, viz naptiklad Burnside (2011).
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rozdéleni, vztazeném k akciovému indexu a hornim chvostem rozdéleni souvisejiciho s
ménovym kurzem (miru této zavislosti ozna¢me jako Apy), anebo naopak je vétsi sila
zavislosti mezi hornim chvostem akciového indexu a dolnim chvostem ménového kurzu
(pro miru zavislosti oznaéme Ayp).

Tab. 4 pak predstavuje vysledky chvostové zavislosti mezi rozdélenimi rezidui
akciového indexu a ptislusného ménového kurzu. Druhy a tieti fadek uvadi hodnoty A,
a Ayp, Ctvrty fadek pak predstavuje jejich rozdily, pfi¢emsz s rostouci hodnotou rozdilu
roste pritomnd asymetrie ve sledovanych zavislostech. Vysledky ukazuji, Ze ve vSech
piipadech dochazi k vétsi ¢i mensi formée asymetrie zavislosti. Konkrétné u vétSiny para
akciovy index-ména se projevuje siln€jsi zavislost na levém chvostu, Apy > Ayp, 1.
soucasny pokles akciového indexu a depreciace ménového kurzu. Tento vysledek je
v souladu napiiklad s Patton (2012). Vyjimkou je Svycarsko a Brazilie, kde je vidét
naopak siln¢j$i zavislost na pravém chvostu, tedy silng;jsi zavislost pii ristu akciového
indexu a soucasné apreciaci Svycarského franku, resp. brazilského realu nez zavislost
pii poklesu indexti a souCasné depreciaci piislusné mény. Tento vysledek lze dat do
souvislosti s ménovymi intervencemi, které¢ v rdmci sledovaného vzorku dat probihaly
v obou statech.

Tab. 4: Zavislost mezi chvosty rozdéleni akciového indexu a ménového kurzu
USA JAP SWIS IND MEX BRAZ
Apn 0,029 0,038 0,032 0,097 0,064 0,062
Aup 0,016 0,031 0,044 0,089 0,059 0,073
Apw — Aup 0,013 0,007 -0,012 0,008 0,005 -0,011
Zdroj: vlastni zpracovani

2.1.1 Kopule

Nejucinnéjsi moznosti, fesici uvedené problémy Pearsonovy korelace, predstavuje
pouziti kopuli. Jedna se o velmi silny nastroj pro modelovani zavislosti, protoze
nepozaduje ptfedpoklad normality jednotlivych rozdéleni, viz naptiklad Harvey (2013).
Kopule je funkce, jez umoziuje propojit odlisSna jednorozmérna rozdéleni do formy
vicerozmérného rozdé¢leni, a to bez ztraty jakékoliv informace. Tento koncept byl
predstaven Sklarem (1973). Vzhledem k pfitomnosti asymetrie a dynamiky zavislosti
pracujeme v ramci modelovani zavislosti jak se symetrickou, tak asymetrickou a rovnéz
s dynamickou kopuli. Za uc¢elem kompletni pfedstavy o vhodné kopule aplikujeme
rovnéz dynamickou asymetrickou kopuli. Konkrétné jako symetrickou a v Case
konstantni kopuli uvazujeme Studentovu kopuli. Dynamickd kopule je déna
podminénou Studentovou kopuli. Asymetrickd kopule je dana seSikmenou Studentovou
kopuli. Kone¢n¢, dynamickd asymetrickd kopule je vyjadfena prostfednictvim
podminéné seSikmené Studentovy kopule.

Za ucelem odhadu parametrii uvedenych kopul lze pouzit tii zakladni pfistupy,
pfipomenime, Ze se jednd o MLE, IFM nebo CML, viz naptiklad McNeil et al. (2015).
Vzhledem k vysledklim poskytnutym napiiklad Kimem at al. (2007), jez ukazuji, Ze
CML poskytuji z uvedenych metod nejptesnéjsi vysledky, aplikujeme zde pravé tento
semiparametricky pfistup. Cilem aplikace uvedenych kopul je zjistit, jak jsou schopny
piispét k presnému popisu struktury zavislosti mezi akciovym indexem a souvisejicim
ménovym kurzem.
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3 Rozbor problému
V této Casti pro vySe predstavenych Sest dvojic akciovy index-ména provadime
odhady mér Value at Risk (VaR) a Expected Shortfall (ES). Cilem je nalézt vhodnou
kopuli, jejiz pouziti zptesiiuje ziskané odhady. Tyto odhady jsou realizovany
prostfednictvim Monte Carlo simulace, jejiz postup je predstaven nize. Za ucelem
srovnani aplikujeme rovnéz tradi¢ni metody odhadu VaR a ES, konkrétné se jedna o:
e zakladni parametricky piistup s predpokladem normality rozdéleni vynosii
obou aktiv (VC),
e modifikaci zakladniho parametrického ptistupu predstavena v RiskMetrics, t;.
pouzitim modelu EWMA pro modelovani volatility vynost (RM),

e neparametrickou historickou simulaci s historickym vzorkem obsahujicim,
jak 250 (HS250), tak 500 poslednich pozorovani (HS500).

Vysledky jsou nasledné podrobeny zpétnému testovani s cilem ovéfit robustnost
pouzitych modeld. V ptipadé VaR jsou pouzity Kupieciv nepodminény test (UC) a dale
Christofferenstiv kombinovany podminény test (CC). Pro ES, stejné jako v ptedchazejici
kapitole, pouzivaime hodnoceni prostfednictvim sttedni absolutni chyby (MAE).

3.1 Vynosy indexo-ménovych pari
Ozna¢me vynos i — tého akciového indexu jako 777 a vynos ze souvisejiciho i-tého
sménného kurzu jako 7;°. Pfipometime, Ze pro ¥, resp. ;7> plati (1).

Ptedpokladejme, 7e v Case t investuyjeme 1 EUR na i-tém akciovém trhu pfii
ménovém kurzu S; ., kde S; . pfedstavuje mnozstvi i-té mény ziskané za 1 EUR v Case

t. V piipad¢, Ze aktualni cena akcie na tomto trhu je P;, (v i-t€ mén¢), pak celkové
muzeme ziskat % akcii. Nyni pro hodnotu realizované investice v ase t + 1 v i-té
meéné plati '

Sit

Viter = (a) Pity1, (2)

kde P; .4, pfedstavuje cenu akcie v Case t + 1 na i-tém akciovém trhu. Pro hodnotu
investice v domaci méné (EUR) v Case t + 1 pak plati

VEUR — (Slt) it+1 3
t+1 Pit) Sit+1 3)
Nyni lze (3) vyjadtit v nasledujicim tvaru

1+ (— i t)] ()

Pit

VEUR _
t+1 1+(Slt+1 Slt
Sit

a dale dosazenim vztahti z (1) ziskdvame

p

EUR _ 117 t+1

vEgR = 1 5)
Tl t+1

Vsimnéme si, ze VEYR lze rovnéZz chéapat jako zménu hodnoty investice v ¢ase
t +1 oproti casu t. Vzhledem k této skutecnosti lze (5) upravit do podoby
vztahujici se k vynosu zmifiované investice, konkrétné VEYR = 1 + rfFYR. Nyni
logaritmizaci (4) ziskdvame
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In(1+rE5) =In(1+ 1) —In(1 +174) (6)

a naslednym zohlednénim skute¢nosti, Ze pro malé x € R plati In(1 + x) = x, pro
vynos i-té investice

EUR _ P _ ..S
Ttv1 = Vit+1 — Tit+1- (7

3.2 Realizace odhada

Odhady VaR a ES jsou koncipovany jako jednodenni se spolehlivosti 95% a 99%.
Odhady jsou vytvareny pro obdobi od 2.1.2007 do 31.8.2016, tj. celkem 2400 hodnot.
Jako trénovaci vzorek volime prvnich 250 hodnot, coz odpovida poctu obchodnich dnti
v kalendéinim roce (pro prvni realizovany odhad pouzivame data za obdobi roku 2006)
a tento vzorek rolujeme ptes celé sledované obdobi. Pouze pfipometime, ze v ptipade
historické simulace pracujeme rovnéz vzorkem 500 poslednich hodnot.

Pro ziskani odhad® VaR a ES pfi aplikaci uvedenych kopul postupujeme nasledovné:

1. Na kazdou z 12 proménnych (akciovych indexii nebo ménovych kurzi)
aplikujeme AR(1)-GJR-GARCH(1,1) model s jedno-rozmérmym Studentovym
rozdélenim a s cilem ziskani pfedpoveédi podminénych stfednich hodnot a podminénych
rozptyll. Vyslednym produktem modeldt je pro kazdou proménnou fada
standardizovanych rezidui z; ¢, ..., Z15,

2. Prostfednictvim semiparametrické CML metody odhadujeme parametry
Studentovy, seSikmené Studentovy, podminéné Studentovy a seSikmené podminéné
Studentovy kopule.

3. Prostfednictvim Monte Carlo simulace (zvlast' pro kazdou z kopul) pro i-ty
akciovy trh (i = 1, ...,6) a jednotliva predikéni obdobi t € [1,2400] generujeme 20 000
jedno-krokovych (jednodennich) ptedpovédi. Pro konkrétni j a t ziskdvdme matici o
rozmérech 20 000 X 2, kde prvni sloupec odpovida ptedpovédim indexovych vynosu a
druhy pak ménovym vynosiim pro obdobi t + 1.

4. Ze ziskanych vynost vytvarime 20 000 X 1 rozmérny vektor, predstavujici
ptedpovédi jedno-dennich vynost j-té cizomé&nové investice (pro t + 1).

5. Realizace 95%, resp. 99% VaR jako 5%, resp. 1% kvantil vektoru cizoménovych
vynosi a nasledné realizace 95%, resp. 99% ES.

4 Vysledky a diskuze

Za ucelem hodnoceni ziskanych vysledkii zacindme neformalnim zpétnym
testovanim v podobé uvazovani podilu &/a mezi empirickou a teoretickou
pravdépodobnosti neuspéchu metody, a to ve smyslu podhodnoceni skutecné ztraty. V
pripadé teoretické pravdépodobnosti pracujeme s hodnotami odpovidajicimi hladindm
vyznamnosti jednotlivych odhadd, tj. « = 0,05 a 0,01. Empirickd pravdépodobnost je
urcena jako relativni podil mezi poctem chybnych odhadii vedoucich k podhodnoceni
skute¢né ztraty a poc¢tem vSech odhada. Tab. 5 predstavuje pozorované poméry pro a =
0,05, poméry odhadii odpovidajicich 1% hladiné vyznamnosti, tedy a = 0,01, jsou
uvedeny v Tab 6.
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Tab. 5: Poméry @/a pro 1-denni 95% VaR odhady
Metoda | USA JAP SWIS IND MEX | BRAZ
AD 1,0979 ] 1,1319 ] 1,1149 1 1,1319 1 0,9787 | 1,0128
A 1,1538 | 1,1837 | 1,1896 | 1,1399 | 1,0796 | 1,0960
D 1,1891 | 1,1795 | 1,1378 | 1,1585 | 1,1299 | 1,0513
S 1,2785 | 1,1963 | 1,0416 | 1,1677 | 1,1737 | 1,1237
RM 1,3191 | 1,2170 | 1,2340 | 1,2255 | 1,1830 | 1,0723
VC 1,3872 | 1,1830 | 1,0638 | 1,2085 | 1,2596 | 1,0723
HS250 | 1,3362 | 1,1660 | 1,2851 | 1,2085 | 1,2170 | 1,1319

HS500 | 1,3191 | 1,1489 | 1,3277 | 1,2426 | 1,0809 | 0,9857
Zdroj: vlastni zpracovani

Tucn€ vyznacené hodnoty predstavuji odhady, jez dle UC testu poskytuji statisticky
vyznamné chybné odhady. Tuéné ordmovani pak znaci nejptesnéjSi odhad. Vysledky
ukazuji, Ze nejpiesnéjSi vysledky jsou poskytnuty aplikaci dynamické seSikmené
Studentovy kopule. Ovsem aplikace ostatnich kopul piinasi rovnéz uspokojivé vysledky.
U ostatnich metod nejsou vysledky napti¢ vSemi sledovanymi pary jednoznacné.

Konkrétné v ptipadé 5% hladiny vyznamnosti poskytuje dobré vysledky rovnéz RM
metoda — zalozend na parametrickém odhadu s aplikaci EWMA pro modelovani
volatility a korelace. Rovnéz historicka simulace poskytuje v nékterych ptipadech
celkem dobré vysledky.

Tab. 6: Poméry @/a pro 1-denni 99% VaR odhady
Metoda | USA JAP SWIS | IND MEX | BRAZ
AD 1,1915] 1,1064 | 1,1489 ] 1,0638 ] 0,9362 | 1,1064
A 1,2796 | 1,2369 | 1,2897 | 1,1371 | 1,1298 | 1,1132
D 1,3977 | 1,1726 | 1,1797 | 1,2914 | 1,1644 | 1,1244
S 1,4896 | 1,3079 | 1,1554 | 1,3641 | 1,2136 | 1,1992
RM 2,3830 | 2,1702 | 2,0426 | 1,7021 | 2,1702 | 1,4894
VC 3,1064 | 2,3830 | 2,5106 | 2,1277 | 2,8085 | 2,0426
HS250 | 2,0000 | 1,8298 | 1,9149 | 1,6596 | 1,8723 | 1,9149

HS500 | 2,4255 | 1,8298 | 1,6596 | 1,4894 | 1,4468 | 1,2340
Zdroj: vlastni zpracovani

Za ucelem komplexnéjSiho porovnani Tab. 7 pro kazdy z testovanych modeld
prezentuje pruméerné hodnoty a smérodatné odchylky sledovanych poméra. Smerodatna
odchylka v tomto ptfipad€¢ uruje miru odchyleni daného poméru od hodnoty 1 — viz
piedchazejici kapitola. Z tabulky je patrné, Ze napfi¢ sledovanymi daty jsou metody
zalozené na kopuldch vykonnéj$i neZ ostatni Ctyfi testované pfistupy. Konkrétné
nejlepsiho vykonu je dosazeno pouzitim asymetrické dynamické kopule. Primérny
pomér empirické a teoretické pravdépodobnosti je pti aplikace této kopule nejblize jedné
a zaroven zde dochdzime k nejnizsi primérné odchylce kolem jednotkového poméru.

Jinymi slovy, pocet chybnych odhadi je pfes vSechna pozorovana data podobny, bez
vyraznéjSich vykyvi. Mezi vykonem AD Studentovy kopule a ostatnimi kopulemi je
relativné vyraznéj$i rozdil. Nejméné piesnd je zuvedenych kopul symetricka
Studentova kopule, jejiz aplikace v porovnani s ostatnimi kopulemi poskytuje
volatilnéjsi odhady.
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Tab. 7: Priaméry a odchylky pomérii 7 Tab. 5 a 6

0,05 0,01
Primér SD Primér SD
AD 1,0780 | 0,2412 | 1,0922 | 0,2994
A 1,1404 | 0,3584 | 1,1977 | 0,5164
D 1,1410 | 0,3628 | 1,2217 | 0,5896
S 1,1636 | 0,4375 | 1,2883 | 0,7593

RM 1,2085 | 0,5416 | 1,9929 | 2,5438
VC 1,1957 | 0,5510 | 2,4965 | 3,7763
HS250 1,2241 | 0,5743 | 1,8652 | 2,1351

HS500 1,1858 | 0,5448 | 1,6809 | 1,9104
Zdroj: vlastni zpracovani

Ze zbyvajicich metod podava nejlepsi vykon historicka simulace, ovSem zde je tieba
poukazat na vyraznéjSi odchylky v poskytovanych odhadech. Nejhor§iho vykonu je
dosazeno prostiednictvim zakladniho parametrického pfistupu, jehoZz odhady jsou
zatizeny vyraznou odchylkou.

Za Ucelem realizace zpétného testovani prostiednictvim formalniho pfistupu je
pouzit kombinovany podminény (CC) test. Ziskané vysledky potvrzuji zjisténi uvedena
vyse, a sice ze modely zaloZené na aplikaci kopul maji vyrazné nizs$i pocet zamitnuti
CC testu nez aplikace ostatnich pfistupid. Naptiklad pfesnost odhadii pouzitim
zakladniho parametrického pfistupu a historickd simulace HS250 jsou zamitnuty pro
vSechny sledované pary. Tab. 8 pro vétsi prehlednost uvadi pro jednotlivé ptistupy pocty
zamitnuti UC a CC. Z tabulky jasné¢ vyplyva vyrazna preference AD Studentovy kopule.
Co do pfesnosti je na druhém misté¢ je asymetrickd kopule a dale dynamicka
(symetricka) kopule, jez pii 1% hladin€é vyznamnosti nedosahuji rovnéz Zadného
zamitnuti. Jako nejméné piesna se z pouZzitych kopul jevi symetrickd Studentova kopule.
Na druhou stranu, v porovnani se zbyvajicimi pfistupy, i tak poskytuje tato kopule
kvalitni vystupy

Tab. 8: Pocty zamitnuti v ramci UC a CC testit
0,05 0,01
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Zdroj: vlastni zpracovani

Kromé¢ VaR byly vySe pifedstavené metody pouzity k odhadu ES. Za Ucelem
hodnoceni pfesnosti predikovanych ztrat byl pouzit aparat stfedni absolutni chyby
(MAE), pfi¢emZ ¢im mensi hodnota, tj. ¢im mensi chyba, tim vyss$i piesnost. Vysledné
hodnoty pro jednotlivé modely a pouZité pary dat jsou v uvedeny v Tab. 9 pro ES .
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Tab. 9: Zpétné testovani 99% ES (hodnoty MAE)
Metoda | USA JAP | SWIS | IND | MEX | BRAZ
AD 0,0085 | 0,0145 | 0,0088 | 0,0110 | 0,0094 | 0,0059
A 0,0102 | 0,0165 | 0,0107 | 0,0116 | 0,0127 | 0,0085
D 0,0087 | 0,0157 | 0,0092 | 0,1244 | 0,0099 | 0,0076
S 0,0120 | 0,0159 | 0,0125 | 0,0160 | 0,0141 | 0,1023
RM 0,0195 | 0,0272 | 0,0159 | 0,0207 | 0,0165 | 0,0098
VC 0,0095 | 0,0159 | 0,0110 | 0,0115 | 0,0082 | 0,0070
HS250 | 0,0097 | 0,0151 | 0,0098 | 0,0088 | 0,0072 | 0,0053
HS500 | 0,0005 | 0,0126 ] 0,0027 | 0,0011 | 0,0009 | 0,0005
Zdroj: vlastni zpracovani

Tucéné jsou vyznaceny nejvétsi chyby, vztahujici se k nejméné piresnym odhadiim,
naopak zvyraznéné oramovani nalezi nejpresnéjSim odhadiim. Pokud nejprve srovname
vysledky u jednotlivych kopul, pak je z tabulek patrné, ze nejvyssi piesnosti dosazeno
pro AD Studentovu kopuli. Konkrétn¢, nepiesnéjSi ES odhady jsou poskytnuty
prostfednictvim historické simulace s historickym vzorkem 500 poslednich hodnot.
Naopak nejméné presné odhady poskytuje aplikace RiskMetrics ptistupu. Pokud ale
porovnavame pouze piistupy zaloZzené na kopulich, tak stejné jako v ptipad¢ VaR, je
nejlepsiho vykonu dosazeno prostfednictvim AD kopule. OvSem vzhledem
k neilicitabilité ES, viz naptiklad Gneiting (2011), je vysledky v Tab. 9 uvazovat pouze
jako orientacni.

Ziskané vysledky potvrzuji existenci asymetrické a dynamické zavislosti na
mezinarodnich finan¢nich trzich, a to jak rozvinutych, tak rozvijejicich se ekonomik.
Tyto skute¢nosti zplisobuji selhani bézné pouzivanych metod, zaloZenych na aplikaci
linearnich korelaci. Dale zohlednéni téchto zavislosti pii pfedpovidani budoucich ztrat,
poskytuje mén¢ volatilni odhady, nez pti pouZiti tradi¢nich metod.

Celkové zjistujeme vyskyt asymetrické zavislosti mezi akciovym indexem a
odpovidajicim ménovym kurzem. Konkrétn¢ zavislost jejich levych chvosti je ve
vetsing piipadi vyssi nez zavislost pravych chvostill, coZ naznauje ze, soucasny pokles
hodnoty akcii a depreciace odpovidajictho ménového kurzu je ¢astéjsi nez opak, tedy
rust hodnoty akcii a apreciace ménového kurzu. Dlvod castéjSiho vyskytu uvedené
formy asymetrie vyplyva predev§im ze samotného charakteru pouzitych vynosu, kdy
Castéji dochazi k zadpornym vynosim (tj. k poklesu cen) — viz zaporné Sikmosti
pouzitych dat v Tab. 1 a 2. K podobnym vysledklim dochdzi rovnéz naptiklad Lin
(2011). Kromé toho byly také poskytnuty dikazy proti v Case statické zavislosti mezi
akciovym portfoliem a piisluSnym ménovym kurzem. Tento vysledek znamend, ze
zavislosti se méni v Case a tedy nachazime dynamickou strukturu zéavislosti mezi
akciemi a ménovymi kurzy. Dynamika ve struktufe zéavislosti finan¢nich vynost je
v soucCasné dob¢ v centru hlavniho zdjmu vyzkumniki, viz naptiklad Christoffersen a
Langlois (2013) nebo Patton (2012) a je déna vyraznéj$i dynamikou ve volatilité
finan¢nich vynost.

Ziskané vysledky o dynamické a asymetrické zavislosti maji dulezité disledky pro
méfeni a fizeni rizik. Vysledky zpétného testovani ukazuji, ze hodnoceny model
asymetrické dynamické kopule poskytuje lepsi predpovédni vykon nez jiné Siroce
pouzivané modely, a to jak 95%, tak 99% hlading spolehlivosti.
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Zavér

V ramci tohoto Clanku byla poskytnuta empiricka studie vztahujici se ke struktute
zavislosti na mezinarodnich finan¢nich trzich. Celkové zjistujeme vyskyt asymetrické
zavislosti mezi akciovym indexem a odpovidajicim ménovym kurzem. Konkrétné,
zavislost jejich levych chvostti je ve vétsing piipadi vyssi nez zavislost pravych chvostt,
coZ naznacuje zZe, soucasny pokles hodnoty akcii a depreciace odpovidajiciho ménového
kurzu je Castéjsi nez opak, tedy riist hodnoty akcii a apreciace ménového kurzu. Kromé
toho byly také poskytnuty dikazy potvrzujici pfitomnost dynamické zavislosti mezi
akciovym portfoliem a ptisluSnym ménovym kurzem. Tento vysledek znamend, ze
zavislosti se méni v Case a tedy nachazime dynamickou strukturu zéavislosti mezi
akciemi a ménovymi kurzy. Za uelem zachyceni a zohlednéni této asymetrické a
dynamické struktury zavislosti je navrzeno pouziti podminéné seSikmené Studentovy
kopule, jez krom¢ zminéné asymetrie a dynamiky umoziuje zachytit rovnéz nelinearitu
v zavislostech a také pfitomnou nenormalitu vicerozmérného rozdélent.

Ziskané vysledky o dynamické a asymetrické zavislosti maji dalezité disledky pro
meéfeni a fizeni rizik. Za UcCelem prezentace uzite¢nosti navrhovaného modelu AD
kopule pti predpovidani trzniho rizika, je provedena jeho aplikace v ramci realizace
odhadil VaR a ES. Vysledky zpétného testovani ukazuji, ze hodnoceny model poskytuje
lepsi pfedpovédni vykon nez jiné Siroce pouzivané modely, a to jak 95%, tak 99%
hladiné spolehlivosti. Model AD kopule proto mlze byt pro financni instituce a
regulatorni organy idedlni volbou pro zajiSténi vEtsi robustnosti fizeni rizik na
mezindrodnich finan¢nich trzich. Tedy struktura zévislosti na mezinarodnich finan¢nich
trzich je komplikovangj$i nez struktura, kterou predpokladaji klasické ptistupy. Tento
vysledek lze nasledné vyuZit pti realizaci optimalni alokace aktiv na mezindrodnich
finan¢nich trzich, kdy zohlednéni asymetrie a dynamiky zavislosti muze byt
ekonomicky dulezité.
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DATA ANALYSIS OF EUROPEAN UNION STATES: YOUTH
BEHAVIOR IN DIGITAL WORLD

Miloslava KasSparova, Jan Barva

Abstract: The paper deals with data analysis of young people behaviour (in age from
16 to 29 years) in digital world living in the European Union States. For this analysis,
ten selected indicators from the area of digital world (focused for example on working
with Internet, on social networks, on the Internet banking, on searching of information
about travelling, about goods and services, e-mail communication and calls) and two
economic indicators (gross domestic product per capita and unemployment rate) were
chosen. Derived attributes were calculated in the data pre-processing phase. Selected
algorithms of the agglomerative hierarchical clustering (as are the nearest neighbour
method, the furthest neighbour method, the centroid clustering, the median clustering
and the Ward method etc.) were used to find groups of similar objects (individual states
of the European Union) based on the chosen indicators. Values of average coefficients
of growth were used for clustering. The best results of clustering were achieved by the
Ward ‘s method, the data was divided into three clusters. Identified groups of European
Union States were described by mentioned indicators.

Keywords: Digital world, Youth, Model, Hierarchical Cluster Analysis.
JEL Classification: C38, J19

Introduction

Existing societies build more and more closer links between utilization of digital
technologies and participation in society life and functioning. Promotion of use of
information technologies by individual states is a condition for participation of these
states in global information economy. Effective utilization of information technologies
1s more and more a condition of competitiveness for organizations. On the level of an
individual digital inclusion becomes more and more one of social inclusion factors and
that is true for all important areas such as education, work life, social life or
communication with state institutions (Digital Literacy Strategy of the Czech Republic
for the period 2015 to 2020, 2015).

The potential of digital technologies can be fully used only if people understand their
benefits, if they are able to manage and operate them and to use them in practical life.
One of the benefits of information society, knowledge society respectively, is also
acquisition, rehabilitation and deepening of individual’s digital competencies. (Digital
Literacy Strategy of the Czech Republic for the period 2015 to 2020, 2015) Czechs are
mostly behind in more demanding computer skills, in an international comparison across
the European Union (EU).

Computer skills are also highly demanded by students in terms of their future
involvement in the labour market. Those in these skills in the Czech Republic (CR) stand
above the average and over the group of employees.

Currently the use of mobile phones also dominates next to Internet usage (in
comparison with EU countries, the proportion of people in age from 16 to 74 years using
Internet in the CR is the same as the European average (82% of individuals at that age
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use the Internet on that territory). In the CR, 98% of individuals older than 16 years use
mobile phones at present. (Czech Statistical Office, 2017a)

The objective of this article is to analyse data about behaviour of young people living
in the CR and in other EU member states in digital world based on selected attributes
by means of selected cluster analysis algorithms. To analyse in found groups whether
the interest in selected Internet activities is constantly increasing in the EU countries in
selected age group.

This analysis focuses on ones of the most important activities that people can do by
Internet (e.g. internet banking, using of social networks, searching of information about
goods and services, about travelling and accommodation or sending e-mails etc.). In
addition, it focuses on the resulting indicators in specific years including selected
economic indicators that use to classify of economies and their distribution according to
the stages of economic development and to inform about the labour market situation.
After the data collection phase and data pre-processing phase a selected method of the
cluster analysis is followed. Basic steps of this analysis are illustrated in Fig. 1.

Fig. 1 Design of the model creation

Data Collection

¢ BEUROSTAT: data about 28 EU countries
e  Time series (from 2011 to 2016)

Data Preparation

e  Substitution of missing values

¢ Average coefficients of growth calculation —» new data {ao, a1, ..., an}
about 28 EU countries

e Correlation analysis

Modelling

e Cluster analysis: agglomerative hierarchical clustering

Evaluation of Results

¢ Graphical representation and description of clusters

Source: Authors
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1 Problem formulation

1.1 Target group definition

According to the Czech Statistical Office (Czech Statistical Office, 2017) the age group
of youth (young people) is distributed into five-year categories in the following way: 15
— 19 years of age, 20 — 24 and 25 - 29 years of age.

Eurostat (Eurostat, 2017) distributes the age groups according to the type of attribute
into the following categories: 15 — 19 years of age, 16 — 19, 20 — 24 and 25 - 29 years
of age and merged categories: 15 — 29 years of age and 16-29 years of age. This last
mentioned category was chosen for the following evaluation.

From a comparison of the last ten years (to 2016) follows that some forms of internet
use were already common at the end of the last century. A dynamics of their
development was not so noticeable. A searching of information about goods and services
or about travelling and accommodation are examples of these activities. However, an
extension of the social networks is a major phenomenon on the Internet. For this reason,
data are available from 2011, when 24.6% of people in the Czech Republic over 16 years
old were active on the social networks. About these networks, it is speaking also as about
matter of generations. Reading online news, newspapers and magazines are other similar
phenomena. In this sector of the economy, there has been a fundamental change in the
reader's relations in their transition to the Internet. In 2007, only 20% of the Czech
population aged 16 and over were reading online news (newspapers and magazines), in
2016 it was already 62.2%. (Digital Literacy, 2017) The Fig. 2 and Fig. 3 show the using
of the Internet, the Internet banking, the social networks and the seeking information
about health in the age group from 16 to 29 years old in the period from 2011 to 2016
in the CR relative to the European average of the EU countries.

Fig 2 shows slight decrease in interest of participation in the social networks based
on the European average (EU countries), while since 2011 in the CR, the interest about
this activity is still increasing. Using of Internet in this age group in the CR achieved the
same values as the European average (EU countries) in year 2016 and still increases. In
Fig. 3, we can see that the interest in the Internet banking is mostly rising; and since
2011 in the CR, there has been a great increase in interest in this activity. It slightly has
exceeded the European average (EU countries) in 2016. Large differences between
percentage values in the CR and EU are visible in interest of people in seeking health
information. The European average (EU countries) is rather slightly rising, but in the
CR, values fluctuate significantly. There was a decline of 11% in 2015 relative to 2013.
In 2016 this activity has increased by 9% compared to 2015 and is still increasing.
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Fig. 2 The daily using of Internet and the participation in the social networks by the
young people in the years from 2011 to 2016
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Fig. 3 The seeking health information and the Internet banking by the young people
in the years from 2011 to 2016
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1.2 Data collection

Selected indicators (attributes, indicators, variables) from EUROSTAT database
describe the monitored age group, from 16 to 29 years of age, in individual EU countries
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in the digital world. Economic indicators describing the individual EU countries were
added to these selected indicators. Values of all the above-mentioned indicators were
reported for years 2011 to 2016 and were selected by (Digital Literacy, 2017) and on
the basis of the availability of the data in the Eurostat database. The following list is a
complete list of the selected indicators:

e Digital world (values of attributes in %): individuals who use Internet daily;
individuals who use (receive/send) e-mails (data are available from 2012);
individuals active on the social networks (missing values per year 2012);
individuals who sell products or services on Internet; individuals who search for
products or services on Internet; individuals who use Internet banking (missing
value of the UK in 2011); individuals who search information about health on
Internet (missing values per year 2012 and 2014); individuals who make calls
and video calls on Internet; and individuals who search information about
travelling and accommodation on Internet.

e Economic indicators: real gross domestic product (GDP) per capita; and long-
term unemployment (in %).

2 Methods

This presented work deals with the application of clustering methods and its
objective is to find groups of similar objects (EU member states) in the given area. Under
the pre-processing phase the following steps were implemented: substitution of missing
values in the time series, creation of derived indicators by using selected rate of time
series dynamics and a correlation analysis.

2.1 Data pre-processing

The missing values occurred in the several indicators. Firstly, it was necessary to
substitute them. According to the objective of the transformation, it can be proceeded
by ways stated for instance in (Hanc¢lova & Tvrdy, 2003), (Rezankova et al., 2009).

Missing values within the time series (except the beginning and the end of the time
series) have replaced by the arithmetic average of the preceding and the following period
(important for graphical representation of development — Fig. 2 and Fig. 3). Missing
values at the beginning or at the end of the time series were predicted by using a trend
curve of the given time series.

After filling the missing values, the development of the observed indicators has
illustrated by means of the average growth coefficient k (Arlt et al., 2002). This
coefficient determines what should be the rate of growth (decline) in order to change the
value of the indicator from the original first value y: to the last value y, (Ramik &
Cemerkova, 1998, p. 86); it demonstrates the average change of time series values for
one interval. Average growth coefficients (coefficient) were calculated according to this
formula (1):

k=""k, ks ... k, = ﬁz (D
1
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In total nine attributes (from digital world) ai, a, ..

., a9 and two economic attributes ajo

and a1 describing all 28 EU member states were derived on the basis of average growth
coefficients from years 2011 to 2016 (Tab. 1).

Tab. 1: Data dictionary

Attribute Range Description of attribute
ao EU Member State
ai <0.99125; 1.09206> | Individuals using Internet daily
az <0.97501; 1.0296> | Individuals using e-mail
as <0.98876; 1.0702> |Individuals active on social networks
as <0.83255; 1.2686> | Individuals selling products and services on Internet
as <0.94294; 1.06608> | Individuals searching for products and services on Internet
as <0.99041; 1.12888> | Individuals using Internet banking
az <0.93053; 1.1487> |Individuals searching health information on Internet
as <0.94409; 1.22176> |Individuals making calls and video-calls on Internet
Individuals searching information about travelling
ag <0.91967; 1.05436> |and accommodation on Internet
aio <0.96901; 1.03112> | Real Gross Domestic Product per Capita (GDP)
ar <0,88903; 1,26484> | Rate of the long-term unemployment

Source: Authors

Prior to the start of the cluster analysis, itself correlation analysis was executed with
regard to the value of the correlation coefficient. The Pearson‘s correlation coefficient
(correlation coefficient) is the basic rate of similarity between two objects or two
attributes expressed as quantitative data (Meloun & Militky 2002), (Ramik &
Cemerkova, 1998).

The high correlation value (0.753) was achieved between attributes a; (Individuals
using Internet daily) and a3 (Individuals active on the social networks) and higher value
(0.473) between a; (Individuals using Internet daily) and as Individuals using Internet
banking). Based on the correlation coefficient values, the attribute a; has eliminated
from data. The final data contained 28 EU countries described by 12 attributes ao, a», as,
ceus ALl

2.2 Cluster analysis

Clustering (Maimon & Rokach, 2005), (Han & Kamber, 2006), (Kasparova et al.,
2013), (Kralik et al., 2016), (Petr et al., 2010) is the process of grouping a set of physical
or abstract objects into classes of similar objects. (Han & Kamber, 2006) A data matrix is an
input to such clustering. Identification of groups (clusters) is an output of such clustering. A
cluster (Han & Kamber, 2006; p. 383) is a collection of data objects that are similar to one
another within the same cluster and are dissimilar to the objects in other clusters. Objects are
clustered according to the degree of similarity or dissimilarity.

Many clustering methods were developed, each of which uses a different induction
principle. There are two main groups of the clustering: partitioning (these methods
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relocate instances, by moving them from one cluster to another, starting from an initial
partitioning (Maimon & Rokach, 2005; p. 75) and hierarchical methods. A hierarchical
clustering method works by grouping data objects into a tree of clusters (dendrogram).

A dendrogram is commonly used for the representation of the process of hierarchical
clustering (Han & Kamber, 2006; p. 410). It shows how the clusters are related to each
other. It is a tree; the heights of the branches correspond to the distances between the
clusters. (Chen et al., 2008; p. 566) A dendrogram cut at a given level defines a partition
of the data cases into different k£ groups, where k increases by one at a time as the
aggregation index (coefficient) decreases. Choosing the level of the cut, and by that the
number of the resulting classes in the partition, can then be done by looking at the
dendrogram (Chen et al., 2008; p. 363) and on the basis of an agglomeration schedule
(the agglomerative schedule is a numerical summary of the cluster solution; a good
cluster solution sees a sudden gap in the distance coefficient; the solution before the gap
indicates the good solution (IBM Knowledge Center (2018)), too.

For acquisition of clusters the following agglomerative hierarchical clustering
algorithms were used as described e.g. in (Rehdk & Brom, 2015), (Chen et al., 2008),
(Rezankova et al., 2009), (Maimon & Rokach, 2005): the nearest neighbour method, the
furthest neighbour method (also called complete-link clustering), between-groups
linkage, within-groups linkage, centroid clustering, median clustering, and Ward
method (Rehak & Brom, 2015).

3 Problem solving and discussion

The agglomerative hierarchical clustering was used to examine similarities of
multidimensional objects (EU countries) in IBM SPSS Statistics. Continuously the
above-stated clustering methods were used (Barva, 2017). On the basis of the
dendrograms comparison (in total seven dendrograms) and evaluation of the values of
indexes in agglomerative schedule, the best results of clustering were achieved by the
Ward‘s method (according to the achieved results of clustering in this area, as well as
results of clustering in other areas (e.g. (Kralik et al., 2016), (Kasparova, 2016)), this
method is the most appropriate for realisation of clusters. Data was divided into three
clusters (Fig. 4).

3.1 Interpretation of achieved results
Cluster characteristics according to the model are the following:

Cluster 1 contents these 16 EU countries: Bulgaria, the CR, Denmark, Estonia,
France, Ireland, Malta, Lithuania, Latvia, Hungary, Germany, Poland, Romania,
Slovakia, the UK and Sweden. It was created primarily based on similarity of economic
attributes. In this cluster mainly the states with lower value of GDP per capita, lower
than is the EU average, in the observed time period from year 2011 to 2016, are
presented. The EU average is 26 900 EUR per capita (with the exception of Denmark,
France, Ireland, Germany, the UK and Sweden). Contrary to that the average GDP
growth coefficient for these states (with the exception of Denmark) is of growing
character. In these countries, long-term unemployment rates decline the fastest in the
observed period, which indicates their overall economic growth and increase of
production capabilities in these states‘economies. Regarding the geographic attributes
these states are not concentrated in some specific territory, but they are scattered along
the entire EU territory.
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The following similarities were found between countries in this first cluster in the
area of digital literacy. There is an interest in calls and video calls by Internet with
exception three countries: the CR, Estonia and Latvia in the given period — we can see
the similarity these countries in the dendrogram in the Fig 4; and the e-mail
communication is rather declining or does not expose the change. There are significant
values of the average growth coefficient in the activity of the Internet banking in all
countries in this cluster in exception of Sweden. In this country, there is the decrease of
this activity compared to 2011. In the participation in the social networks (in exception
of Sweden and Latvia), the countries are typical with value of this coefficient up to 1.05;
the higher values was only achieved Romania (1.07). It means, the interest in this
activity has annually grown in average by 5% in these countries.

Fig. 4: Dendrogram: the model by Ward’s method
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Cluster 2 is the smallest group with five countries: Greece, Slovenia and
Luxembourg, Austria and Italy. This cluster is typical for its growing long-term
unemployment caused primarily by increased limit of retirement age on one hand
(Svoboda, 2014), (Czech Social Security Administration, 2017) and at the same time by
influx of labour force from abroad on the other hand. Values of the average GDP per
capita growth are slightly declining (with the exception of Austria, value of the average
growth coefficient is 1.001).

The most represented Internet activities are the following: the increasing value of
the attribute concerning Internet banking, social networks (countries have values of the
average growth coefficients up to 1.05) communication by means of e-mail mailbox
(with the exception of Italy, 0.994) and the declining value of sales of products and

109



services on Internet in the observed period. On the other hand there is growing interest
in searching information about goods and services with exception of Italy (this activity
has annually decreased in average by 5.7%). Since 2012 it has seen a decline in interest
of young people in this activity in this country. The interest in seeking information about
health is rather declining (with exception Luxembourg, the average growth coefficient
is 1.051; this activity has annually increased in average about 5.1%). In this cluster, it is
a typical interest in calls and video calls by Internet. The significant values we can see
in Slovenia (the value of average growth coefficient is 1.145), Greece and Luxembourg
(more than 1.090).

Cluster 3 contents these seven EU countries: Belgium, Finland, Croatia, Cyprus, the
Netherlands, Portugal and Spain. It is represented by those states where generally
speaking it is possible to say that their youth more and more discover benefits of Internet
technologies. That means email and electronic communication, utilization of the social
networks and sales of products and service on Internet. The significant values were
achieved for this last activity “selling goods and services” (countries as Croatia (the
value of the average growth coefficient is 1.27) and Portugal (1.25), Cyprus (1.18) and
Spain (1.15)); and as well as in the activity of searching for information about health
and about healthy life style (Belgium (1.084), Croatia (1.07) and Portugal (1.063). It
means this activity has annually increased by more than 6% in these countries. Growing
penetration of Internet services is evidenced by the fact that growing percentage of youth
makes calls or video-calls via Internet (the significant values of the average growth
coefficient were achieved for Finland (1.222), Belgium (1.130), Portugal (1.157) and Croatia
(1.129). Compared with 2011 there was a significant increase in interest of young people in
the given activity with the exception of Netherlands where the average coefficient of growth
for the observed period declines (0.993).

Regarding the economic indicators this cluster is characterized by increasing average
coefficient for long-term unemployment, however for the indicator GDP per capita the
value of the average coefficient of growth is constant or it slightly declines.

In the framework of this model the CR is put into cluster 1. The typical characteristics
of this cluster are GDP growth and long-term unemployment (rate) decline. In
comparison with the EU average values the CR however reaches in GDP only 60% of
the EU average. On the contrary, regarding the long-term unemployment it does not
reach even half the value of the EU average. In the CR GDP slowly but steadily grows
each year.

In the Fig. 4 we can see that the CR is very similar with Estonia. The same behaviour
of youth is in activities “using e-mails” (a2) and “searching information about travelling
and accommodation on Internet” (as). In addition, other Internet activities are popular
too (e.g. for the CR is typical the participation in social networks (1.111; this activity
has annually increased in average by 11.1%), the seeking information about health
(1.099) or finding information about goods and services (1.04)) in exception of calls and
video calls (0.979). It means that this activity of young people has annually decreased in
average by 2.1%. Latvia, Poland, Slovakia and Lithuania (see Fig. 4) have also the more
significant similarity with the CR based on given economic attributes and the behaviour
of the young people using Internet. The young people in the CR are more active than
young people living in Slovakia in given Internet activities (in exception of calls and video
calls). The same values of the average growth coefficient were achieved for sales of
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products and service on Internet (1.020). In means that this activity has annually
increased in average about 2% in these two countries.

Conclusion

The analysis of data about behaviour of young people living in the CR and in other
EU member states in digital world based on selected attributes by means of selected
cluster analysis algorithms was the objective of this article.

Model, that compared youth in digital world living in EU countries, was created on
the basis of the Ward‘s method. The values of the input attributes described situation in
time series year 2011 to year 2016. The acquired data was pre-processed. Missing values
were substituted and average coefficients of growth for the observed indicators were
calculated. Groups (clusters) of EU states with characteristics were identified by means
of selected algorithm of the agglomerative hierarchical clustering. The achieved results of
modeling were described.

According to the modelling outputs the CR is not anyhow specific regarding the
average values identified for the EU as an entity. On the contrary it is possible to state that
youth in the age from 16 to 29 years of age living in our country is, based on their
behaviour in digital world, ranked among more advanced countries. (note. the results of
modeling were described in the previous parts of this article including behavior of czech
young people in the digital world) This is possibly a reflection of prior financial funds
invested into elementary schools. These financial funds, mostly originating from various
subsidies programs financed by the EU, supported the development of technical and
information infrastructure of elementary and secondary schools. This is demonstrated
currently exactly on the group defined as youth with higher level of digital literacy and
ability to perceive the ever developing up-to-date information technologies.

This positive finding should not however be the only criterion. On the other hand in
some EU countries (Finland, France, Germany, Italy, the Netherlands and Sweden) we
can already see slight decline in the amount of time and in the frequency of time spent
by youth on the Internet. This is without any doubt also the outcome of the fact that
youth want to lead their lives in a different way.

The overall perception of the digital world leads not only youth to the need of
continuous education, of working on oneself and of being adaptable and creative. Such
1s the world of information technologies, permanently new, youthful, developing and
fast changing. These days young people have permanently available ,,at hand* all
information and a mobile Internet connection becomes to be almost a natural thing for
the observed group of people.
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BUSINESS MODEL RESEARCH PROPOSAL: NOVEL
BUSINESS MODEL CONCEPTS BASED ON SUSTAINABLE
MULTIPLE CUSTOMER VALUE CREATION IN A SELECTED
INDUSTRY

Peter Kita, Iveta Simberova

Abstract: The article’s objective is to propose a research framework that could describe
an industry, structured by the industry’s specific performance indicators, through the lens
of its business models as well as identify the specific features of novel business models. The
approach is based on combining various approaches to business model research and
propose a methodology which examines an selected industry, in this case a sector of the
Czech chemical industry, through the lens of its business models and aims to provide novel
business model concepts based on sustainable multiple customer value creation. The
framework connects the theoretical concepts of business models, sustainable value added,
and multiple customer value creation. The framework appropriates environmental and
social aspects of the business model’s value proposition to the underlying strategy and
gauges it by sustainable value added. The resulting business model concepts serve as an
overview and incentive to further develop novel business model designs within the selected
industry.

Keywords: Multiple Value, Sustainable Business Model Concept, Sustainable Value
Added, Majority Business Model, Minority Business Model, Chemical Industry.

JEL Classification: M21

Introduction

The issue of approaches aimed at determining the business model relates to the changes
in the environment that indicates that the contemporary economic ideas are not sustainable
any more, new approaches in business organization include sustainability as the key
essence which needs to be considered. The need to search for viable answers to this
development is proving to be increasingly acute. The changing link between the business
model and the company is one of the critical issues that is seemingly clear. But it is not
quite evident what roles, responsibilities and functions should be defined and resolved
within this transformation. Business activities have a large influence on the economy,
environment, and society. Although, sparking the interest of many authors in recent years,
business model research has mostly remained limited to case studies. Though shedding
light on the outliers of an industry’s dominant context and market forces, there has not been
much research describing an industry through the lens of its business models.

The article’s objective is to propose a research framework that provides an overview of
the utilized business models within an industry, structure them by the industry’s specific
performance indicator, and provide novel business model concepts. The resulting
conceptual business models are centered around sustainable customer multiple customer
value creation and can serve as incentives to develop novel business models by providing
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evidence of the impact of incorporating elements promoting sustainable multiple customer
value creation into the business model. The scientific goal is to combine various
approaches and propose a methodology which examines an industry through the lens of its
business models and provides novel business model concepts based on sustainable multiple
customer value creation. The research framework as described in the article is designed
specifically for the chemical industry, specifically CZ NACE 20.1 manufacture of basic
chemicals, fertilizers, and plastics.

The first part introduces the theoretical background and assumptions for the proposed
research framework. This part ties these concepts together on a theoretical level. The second
part describes the proposed research framework methodology and provides a systematic
guide for data processing to formulate the wished business model concept. The third and last
part discusses the shortcoming and possible uses of the research framework.

1 Statement of a problem

Business model research is often limited to case studies focused of outliers or small
samples of outliers often representing dramatic or disruptive business model innovation.
There is an absence of a framework that would study an industry through the scope of its
business models and provide novel business model concepts. To identify and develop these
concepts the framework seeks to answer these questions:

1 How to discern novel business model designs?

2 How the elements of novel business models connected to the company’s strategic
orientation?

3 How is this orientation reflected in the company’s economic, environmental, and
social performance?

1.1 The business model and business model research

A company is successful for a certain time and given the risk of stereotype-based
failure, stress is put on changing the business model to adapting in the competitive
environment (Doz, Kosonen, 2010). Permanent or sustainable value creation relies on
successful adaptation and restoration of the basic corporate business model on a continuous
basis that contains substantiation of how the organization creates supplies, and captures
value (Osterwalder, Pigneur, 2010). While this necessity to change the business model to
adapt to the changes in the competitive environment and life cycle of the enterprise is
evident from latest literature reviews, there is only little theoretical and empirical evidence
about what is necessary to accomplish this change beyond only the recognition that strategy
is important and that experimenting plays a certain role. (Teece, 2010, McGrath, 2010;
Demil, Lecocq, 2010). Achtenhagen, Melin, Naldi (2013) point out the fact that companies
can shape, adapt, and renew their business models successfully and can support and
improve their value creation from a long-term perspective. Many authors explain particular
elements of the business model relating to value co-creation, e.g. the value proposition,
value creation network, value delivery, value capture, network value, value structure, profit
equation etc. (Johnson, Scholes, Fréry, 2002; Dion, Wolff, 2008; Simberova, 2008;
Dumoulin, Guieu, Meschi, Tannery, 2010; Porter, Kramer, 2011; Bocken et al. 2014;)
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The business model can be described as a set of decision, which has rigid or flexible
outcomes (Cliffe, 2011). These decisions determine the logic how a company creates,
delivers, and captures value (Osterwalder, Pigneur 2010). The decisions manifest
themselves in elements and relationships that describe a company’s business logic (Afuah,
2014). In this respect, tools like business model canvas represent these elements and
relationships in a clear way (Osterwalder, Pigneur 2010). Boons, Liideke-Freund (2013)
classify the nine components of the business model canvas and distinguish the following
elements of a generic business model concept:

e Value proposition: what value is embedded in the offered product/ service;

e Supply chain: how are upstream relationships with suppliers structured and
managed (key partners, key activities, key resources);

e Customer interface: how are downstream relationships with customers structured
and managed (channels, customer relations, customer segments)

e Financial model: costs and benefits from their distribution across the business
model’s stakeholders (revenue streams, costs).

Joyce, Paquin (2016) enlarge the concept by adding two extra layers according to the
“triple bottom line” concept (Elkington 1994) to create the “Triple bottom line business
model canvas”. This canvas is a useful tool to display the mechanics of multiple value
creation layers by layer (economic, environmental, and social). The vertical and horizontal
coherence and multiple appearances of the same elements represent the synergies
extending throughout layers and which strengthen the value proposition (Moutot, Bascoul
2009). Such tools help identify the decisions (elements and relationships), i.e. the narrative
of the business within the industry’s context but do not provide the reasoning for their
conception and configuration in the first place. Most of business model research revolves
around case studies which reveal specific patterns by asking “how” and “why” questions
(Yin, 2013) to determine the decisions behind business model conceptualization. Slavik
(2014) conducted research across industries and formulated their majority business model
construct, portraying the most employed business model structures in each industry, and a
minority business model construct representing differentiating elements. In later research,
Slavik et al. (2014) studied them via statistical analysis using Pearson’s correlation
coefficient to reveal statistically significant relations among elements. Chen and Chiu
(2015) took another path by focusing on the value proposition and respective value
networks in their case-based model. Unfortunately, neither perspective provides a way to
measure and control the environmental and social impacts a business model. Gauging the
performance and aiding the business model to become more sustainable has always proven
difficult due to the difficult nature of quantifying environmental and social impacts.

116



1.2 The business model, sustainability, and strategy

The company’s logic employed to produce, transmit, and acquire value can be observed
via its business model. Therefore, multiple customer value must become a strategic part of
the business model. A part of the detailed strategic plan achieved via organizational
structures, processes, and systems (Osterwalder, Pigneur, 2010). In the past decade,
research on business models and sustainable innovation has expanded. In management
literature there is a clear linkage between the business model of a company and its
innovation activities alongside with the issue of its sustainability (Boons, Liideke-Freund,
2013; Teece, 2010, Bocken et al. 2014). New perspectives on business models maximize
value creation by improving relationship management with customers, employees, and
other stakeholders in so-called business networks and partnerships extending beyond
national borders. Harrison, Freemen, 1999; Mitchell, et al, 1997; Bryson, J. M., 2003;
Winn, Keller, 2001; Kotler, Keller, 2007; Payne, 2005 and others deal in their studies with
individual aspects of creating such relationships.

Sustainability offers vital business goals for stakeholders, incl. the investors, customers,
and politicians (Epstein, Roy, 2003; Hart, 2007; Pfeffer, 2010; WBCSD, 2008; WEF, 2009;
Worldwatch Institute, 2008). In this respect many authors, theoreticians and practitioners
outline the importance of the business model based on the development of sustainable
consumption and production (Tukker et al., 2008; Tukker, Tischner, 2006; Wells, 2008).
For instance, Tukker et al. (2008) indicate that the business models are the meta-factors
and strategic innovations are understood as the elements that could support the
accommodation and adaptation of cleaner products and processes, sustainable supply
chains and other changes leading towards sustainability. Wells (2008, p. 80) stresses that
alternative business models are the core ones for achieving sustainable consumption and
production. Tukker et al. (2008) note, that businesses are best prepared for the positive
reaction to sustainable challenges through radical innovations of products, services, and
novel business models. During the last decade, finding the answers to questions regarding
the relationships between society and business is led rather towards the development of the
concept of corporate social responsibility (CSR). Jonker, de Witte (2006) analyze CSR in
a way where examining and organizing inside the organizations is summarized in an
exhaustive way and critically compare CSR to multiple value creation. Ultimately, a great
deal of progress has been made from the initial interest in business models to the
development of novel business model concepts.

Fig. 1: Value transcendence
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Source: author’s own research
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Within the context of sustainable development, a business model’s performance or
impact cannot be measured only by its economic output. If economic, environmental, and
social dimensions form the pillars of sustainable development, then there exists a business
model or logic the value creation of each pillar. The business model serves as a narrative
for the underlying strategy but also is a strategy of its own. This narrative determines the
choice of elements and the kinds of value it provides, creates, and captures. Hence, value
manifested in the value proposition transcends into the supply of the customer (Fig. 1).

Thus, the value created by the business model needs to be measured on all three pillars
of sustainable development to evaluate the chosen strategy. Sustainable value creation has
an extensive body of work concerning sustainable development indicators from
international organizations like the OECD (Nardo et al., 2005), UN (2001), and many other
authors. Figge, Hahn (2004) propose “sustainable value added” as a method to gauge the
environmental, economic, and social value added of an industry. Sustainable
development’s definition imposes not limiting the consumption of future generations, i.e.
long-term running of the company. This brings forth the concept opportunity costs and
greater efficiency. Therefore, focusing on opportunity costs rather than externalities to
reconfigure the business model enables companies to cut cost and become more efficient
and comparing the output value added or destroyed opposed to the benchmark value.
Kocmanova et al. (2016) have enlarged this method by taking into consideration corporate
governance and have revamped the set of variables.

Pairing sustainable performance with the business model provides space for a better
understanding how the business chooses (Ben Romdhane, 2016): which technologies are
used in the offered products/services; how to structure or restructure the financial model
(or social and environmental impact model) to better answer consumer needs; how to
assemble the technological process; the targeted segments (customers and final
consumers); value capture mechanisms.

1.3 Sustainable multiple customer value creation and the business model

The notion of multiple values (Freeman, Wicks, Parmar, 2004) has been coined during
sustainability reporting efforts (Marberg, Jonker, 2007). The theoretical framework of
multiple value creation as a business foundation was formulated by McVea and Freeman
in stakeholder theory (McVea, Freeman, 2005). The notion is based on the concept of the
“triple bottom line” (Elkington, 1998). Thus, multiple customer value applies sustainable
development principals. In this respect, assessing the choice of production technologies,
production process, and distribution, i.e. the business model, to promote eco-efficiency
ensuring that the product/service exceeds the customer’s economic expectations
(Nidomolu, Prahalad, Rangaswami, 2009; Cerveny, Hanzelkova, Ketkovsky and
Némecek, 2013).

Multiple customer value is an incremental and differentiating part of the value
proposition. It is manifested in business decisions leading to the satisfaction of
environmental and social expectations of both customers as well as the stakeholders
partaking in the company’s success. In this respect, partaking stakeholders aid the
understanding of customer expectations. Sustainable multiple customer value supposes a
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long-term relationship emphasizing mainly customers and other stakeholders. The
relationship is described by two trends which are heavily supported by technology (Le
Vely, 2015). First, a push strategy integrates sustainable multiple customer value creation
in terms of market differentiation pushing products/services aiding the customer’s eco-
efficiency (water usage, energy storage, etc.). Hence, the business model is described by
the expectations of its customer and stakeholders impacting its configuration and its
performance. Contrary, a pull strategy aids the understating of customer expectations
which leads to lowering opportunity costs (Fig. 2). This relationship serves to contribute to
the company’s success economic success, such as cost savings, competitiveness or sales
increase, risk reduction, improved profitability, customer retention, reputation, etc.
(Schaltegger et al., 2012).

Fig. 2: Sustainable value creation
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Source: author’s own research

2 Problem solution

The research supposes a survey inquiry within a defined industry (context), as is in this
case the Czech chemical industry, CZ NACE 20.1 manufacture of basic chemicals,
fertilizers, and plastics. This industry was chosen due to its innate nature, companies must
assess the entire life-cycle of their products and dispose of technology to calculate their
impacts accurately. This offers a choice a wide array of environmental indicators that come
into consideration (greenhouse gasses, waste water, energy consumption, etc.). The
chemical industry is capital intensive and subject to heavy environmental regulation and
auditing. This pressure to uphold the regulation limits the industry’s business models but
also represents a challenge for differentiation. Due to the capital intensity, changing the
business model requires much consideration and investment.

Thus, the framework supposes that within a narrow context of an industry the business
models will follow a certain design (majority business model) affected by the same
regulations, trends, technology, etc. Representing a level playground. The business model
configurations should differ from one another because of their individual circumstances
providing a differentiated value proposition and performance. To this end, the work of
Chen, Chiu (2015) can serve as a basis to choose business model elements. The proposed

119



elements by the authors should be further refined for comprehension and relevance to the
given context of the industry. In the case of the Czech chemical industry, the elements were
first reduced to 52 and then further refined and reduced to 32, as a result of semi-structured
interview with company representatives. Thus, relevant survey questions and variables are
established by conducting several case studies to reveal past, current, and anticipated trends
within the industry (Yin, 2013). The survey aims to answer the three stated questions:

Tab. 1: Resulting rough data set

Source: Author’s own research
e Question 1: How to discern novel business model designs?

To discern novel business models, traditional ones must be identified. Thus, a
comprehensive selection of elements must match the industry’s context. Elements are

Business model Sustainable value Environmental and
elements added aggregates stakeholder orientation
Ei | E2 | ... | En | SVA. | SVA: | SVA; Oe Oa
Company 1l | 1 | O | ... [ 1 0 1 1 x/100 x/100
Company2 | 1 | 1 [ .. | O 1 1 1 x/100 x/100
Companyn | 1 | 0 0 0 0 1 x/100 x/100

represented by 1 and 0, whether the element (E; to E,) is present or not in the company’s
narrative, 1.e. the business model (Fig. 1).

e Question 2: How the eclements of novel business models connected to the
company’s strategic orientation?

Classification of principal stakeholders and interaction with them, including the
customer. Stances towards the environment and stakeholders are weighed on Licart scales.
The sum of attributed weights represents are compared to the maximum possible score to
gauge the company’s orientation towards the environment (O.) and other stakeholders (Oa).

e Question 3: How is this orientation reflected in the company’s economic,
environmental, and social performance?

Calculating the sustainable value added (Figge, Hahn, 2004) from a relevant set of
economic, environmental, and social indicators. This provides set of three indicator
aggregates: economic growth (EG), environmental impacts aggregated (EIA), and social
impacts aggregated (SIA) with positive or negative values relevant to a benchmark value.

2.1 Data processing
Collected data are processed in the following steps:

1. SVA calculation (Figge, Hahn, 2004). Depending on sample size, triage by groups
of aggregates may be relevant.
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2. Appropriation of performance and strategic orientation to the business model.
Each company is now described by a set 3 performance indicator aggregates, it’s
business model elements, and two coefficients relating to its environmental and
societal orientation.

3. Descriptive statistics. Overview of central tendencies and dispersion within the
data set (Saunders, Lewis, Thornhill, 2016).

4. Correlation Slavik et al. (2014) used a modified Pearson’s correlation coefficient
to describe statistical correlations among the business model elements due to the
binary nature of the data.

5. Majority and minority business model construction (Slavik 2014). The majority
business model describes the context of the industry and a “wire-frame” business
model a new company would need to adopt when entering. Thus, serving as a basis
to discern novel business models within the industry. The minority business model
represents, following the definition of sustainable multiple customer value creation,
an array of differentiating business model elements derived from their respective
strategies. If the appearance of elements within the data set is higher than 51 %, it
1s appropriated to majority business model. Otherwise, it is appropriated to the
minority business model.

6. Creation of the business model concepts. These concepts are based on the
elements with the lowest counts depending on the sample size. These elements and
their correlating elements (from the minority business model construct) serve as a
basis for the concepts. To provide a complete picture about the concept, an average
of the sustainable value added of the respective sustainable value added and strategic
orientation coefficient can be calculated. Once the concept is completed with the
necessary data, the concepts are traced back to the original case data and compared.
The comparison provides an overview of which specific companies include these
elements into their business model.

Discussion

The resulting business model concepts consist of elements belonging to both the
majority and the minority business model. The majority business model represents the core
business model construct of that industry, thus without any unique differentiation. The
minority business model lacks the most prevalent and only contains an array of
differentiating elements. The reason to split the subset of business model elements into the
majority and minority business model constructs is addressed by question 1. Therefore, to
discern the novel business model elements from the traditional or widespread business
model elements. Elements must be carefully selected to be comprehensible for the
respondent, not very specific, not too general, and not numerous. In the case of the Czech
chemical industry, a set of 32 elements was chosen in cooperation with company
representatives. Another drawback may be the binary nature of the data, representing limits
for statistical analysis.

Based on the given theory the assumption is that minority business model elements
serve as differentiating parts creating a unique value proposition. These elements are
inserted into the business model to achieve improved performance and result from the
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relationship with the customer and other partaking stakeholders. Referring to question 2,
these elements are a representation of the company’s strategy towards sustainable
development and its stakeholders, since every element will modify the relationship with
stakeholders or introduce new ones. To underline and validate the argument to implement
a specific element into the business model; question 3 explores how these affect the
economic, environmental, and social results of the business model containing the given
element. The resulting business model concepts, after being compared with the business
models in the data set may serve as incentives to further develop their business models and
thus achieve greater efficiency. By providing and overview of the utilized business model
with a valid argument supported by the performance indicators, the concepts may serve to
define what sustainability means in given industry and by means of including which
element it is achievable, since a sustainable business model concept does not exist. This
stems from the fact that sustainable development doesn’t provide the specific business
model contents but rather provides a process to balance and control economic,
environmental, and social values (Boons, Liideke-Freund, 2013).

Conclusion

Sustainability is becoming an increasingly necessary reality which, according to many
contemporary authors, will influence corporate decision-making on all levels in the future.
In other words, sustainability will be embedded into all companies” routines from the
strategic level down to the operational level. In this context, this paper aims to present a
research framework proposal that should describe the business models used in a specific
industry and create sustainable business model concepts based on sustainable multiple
customer values creation.

To briefly state the intended results and contributions of the proposed framework it
aims to provide overview of the utilized business models within selected industry; structure
these business models by relevant indicators; create a majority business model and a
minority business model construct; provide business model constructs based on sustainable
multiple customer value creation in the selected industry. To these ends, the presented
research framework was designed specifically for the chemical industry, directly for CZ
NACE group, 20.1 manufactures of basic chemicals, fertilizers, and plastics; due to its
innate nature and narrow context. The novelty of this approach is represented by providing
a framework which can examine an industry through the lens of its business models and
provide evidence to further develop existing business models to promote on sustainable
multiple customer value creation.

Although, being designed for a very specific industry this does not exclude its
modification for broader utilization, especially in the context of the increasing interest
towards business model sustainability in other industries. The cited works of Chen, Chiu
(2015); Slavik (2014); Slavik et al. (2014); and Figge, Hahn (2004) serve as a foundation
for further industry wide business model research but the set of business model elements,
stakeholders, relationships, and performance indicators will differ depending on industry.
For example, a software company will have difficulty gauging its greenhouse gas output
compared to chemical production facility, thus a different measure must be introduced.

122



Possible future research using this framework should be aimed at the business model
dynamics to capture how a change in strategy influences the choice of business model
elements and, subsequently, its performance; and vice versa. Other possibilities are, for
example, the development of indicators or a methodology to overcome one of the major
shortfall of a narrative approach, i.e. indicate the importance of an presence.
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DETERMINANTS OF CUSTOMER ENGAGEMENT ON
FACEBOOK BRAND PAGES

Martin Klepek

Abstract: Social media such as Facebook, Twitter, Youtube or Wikipedia have
become an important element of the communication mix in a number of
organizations. A subcategory of Social media is social networks where both
customers and businesses can upload their own digital content. The massive amount
of this content has to be filtered in some way. The usual and logical choice is the
engagement of users as the decisive factor. Content that has the most interaction is
also visible to other network members. Therefore, customer engagement on the
social network has not only marketing but also technical benefits. This study aims to
identify the determinants of customer engagement on Facebook brand pages using a
questionnaire survey on a representative sample of 454 Czech Facebook users. The
theoretical model was based on Functional, Hedonic and Social Values which were
introduced as determinants of Customer engagement. Structural equation modelling
methods were used to identify a possible relationship between latent constructs. The
final verified model identified Hedonic and Social value as determinants of Customer
engagement on social network Facebook.

Keywords: Brand, Customer engagement, Facebook, Social media, Social networks.
JEL Classification: M31

Introduction

According to the We Are Social study (2017), 3.7 billion people worldwide are
connected to the Internet. This accounts for half of the Earth's population. Of this, 2.8
billion active social media users and 2.6 billion users access social media via their
mobile phone. In a year-on-year comparison with 2016, a number of the Internet users
raised by 10% and social media users raised even greatly 21%. For active social media
users on mobile devices, the growth rate is the highest (30%).

In Europe, there are 839 million people connected to the Internet, which is 73% of
the European population. Furthermore, 412 (49%) millions are active in social media
and 340 million (40%) use mobile devices to visit social media applications and web
pages. However, the growth is a bit slower in Europe. Compared with 2016, there is
only 3% more people connected to the Internet, 5% more new social media users and
11% new mobile users. Global usage of the main social networking sites, Facebook,
YouTube and Twitter, has grown to a scale that can only be described as ubiquitous
(Hoffman and Novak, 2012).

The same study (We Are Social) also shows the number of users of individual social
networks where Facebook leads with 1.89 billion, far in the hangout is Chinese Qzone
with 632 million and Tumblr with 555 million active users. Facebook has 319 million
users aged 45 and more daily. Hence, it is no more only ,,generation Z thing®. In the
Czech Republic, nearly five million people each month access Facebook. Of which 3.7
million are active on this social network daily. On Czech Facebook, the most numerous
group is within the 25-34 years range, the second 35-44 and the third 18-24.
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In the environment where communication possibilities are dynamically evolving,
the one-way communication paradigm system of thinking is obsolete (Hoffman and
Novak, 1996). Promotion as a part of the marketing mix is changing to marketing
communication and brings new challenges for companies that in many cases require a
re-evaluation of the present way of marketing communication strategy. The effort to
keep the customer and provide quality customer care goes far beyond the transaction.
Moreover, it goes far before transaction on social media. Building a long-term
engagement with customers through social networking is a topic that today not only
businesses reflects but also a number of research studies does (Doorn et al., 2010; Jahn
and Kunz, 2012; Greve, 2014; Hollebeek, Glynn and Brodie, 2014; Vries and Carlson,
2014; Hollebeek, Conduit and Brodie, 2016).

1 Statement of a problem

There are situations where many customers are constantly online and have unlimited
access to social media platforms via their mobile phone. Clearly, there are two related
concepts that are fundamental to social media. First, it is Web 2.0 which enabled users
to upload their own text, pictures and videos and interact more deeply with website
environments. Web 2.0 has enhanced content and file sharing applications, which in turn
have shaped the creation and distribution mechanisms for user-generated content
(Daugherty et al. 2008). The User-generated content (UGC), as a second concept, is
equally important for marketing communication discipline. It can be seen as the sum of
all ways in which people make use of Social media (Kaplan and Haenlein, 2010). It is,
indeed, the fabric of social media and one of the manifestations of online customer
engagement. Consequently, the term Social media is sometimes conveniently substituted
by the term Consumer-generated media (Mangold and Faulds, 2009).

Consumers are doing more frequently information search about brands and products
on social media (Vollmer and Precourt, 2008). For companies, these platforms offer
opportunities for presentation and communication with customers. There are dozens of
ways to manage this communication in favour of the brand, but today, even more than
in the past, brand communication has to have a clear meaning for the customer while
being up to date. Despite the urgent need for a quality knowledge, there are many
unanswered questions in social media marketing area (Lamberton and Stephen, 2016).

1.1 Motivation to use social networks

Before it is possible to define engagement on social networks one should
understand the basic motivation to use the platforms. Some research teams have
revealed the reasons for entering social networks. For example, the demonstrable
effect on the way of use has a personality type. Extroverts generally participate in
more groups and have more friends than introverts. However, motivation to use the
social network is not affected by personality (Ross et al., 2009). Further, Sheldon
(2008) determined the influence of gender on the acceptance of this technology as well
as the behavioural specifics. The results of the study among the students led to the
finding that women are motivated by the maintenance of friendships, having fun and
making time seem to pass more quickly. Men, in comparison, make use of the network
more likely to create new friendships and meet new people. The results of another
study (Joinson, 2008) show a higher use of the social network among younger people
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and women. Age as a determinant of social network acceptance has also been
confirmed (Acquisti and Gross, 2006).

Other authors have already devoted their research to the regular users. Therefore,
their attempt was not to describe motives for social networking, but reasons for
repeated visits (Lin and Lu, 2011). As the two most important factors, they chose the
enjoyment and usefulness. They tested these concepts in relation to the intention to
use the network in near future (intentional repetitive behaviour). According to the
results, the greatest influence on the intention to use the social network is enjoyment.
Furthermore, this empirical study suggests that the closeness to the friends and
relatives and the fun the social network offers are key elements that determine whether
the user will re-access the Facebook.

Last but not least, the reasons for tracking brands on social networks are studied as
well (Logan, 2014). She used a theory of planned behaviour and the technology
acceptance model on Facebook and Twitter users. According to her research, it is not
possible to use the theory of planned behaviour to describe the reasons for following
brands, since it is an impulsive decision supported by the current social pressure and
the motivation significantly influences the information needs of the users, the
usefulness (the feeling of the benefits gained from the given action) and ease of use
(the belief that the network interface user-friendly).

To conclude, people are extensively using social networks all over the world.
Specifically, it is Facebook which is the most popular among Internet users. There is a
set of motivation to utilize these technologies and to maintain its usage as a common
part of the life. We already know from a literature review that the reasons to enter and
use social networks are to connect with friends and family, find new friends and to
gain access to instant communication platform. In the area of branding and brand, the
motivation to follow brands on social networks is twofold. First, it is information
gathering and use of this information in decision making. Second, it is the enjoyment
of the actions done online and emotional brand building experience. While the
research has shown the motives to follow brands, there is still a question which of
these antecedents affects Customer engagement as well.

1.2 Customer engagement

Developing Customer engagement allows management to better understand
customer needs as it is linked to specific and real customer behaviour. The result of
building customer engagement is, in addition to increasing the effectiveness of
marketing activities, to increase the economic efficiency of business by saving the cost
of marketing research. If companies better understand the reasons for fan involvement,
they can use them to interact, integrate and engage their customers and convert them
from regular users to real followers of their brands (Jahn and Kunz, 2012).

Customer engagement is defined as a multidimensional concept involving
cognitive, emotional, and behavioural dimensions. Doorn et al. (2010), believe that the
engagement goes beyond the scope of transactions and can be specifically defined as a
customer's behavioural manifestation that has a strong meaning beyond buying.
Behaviour beyond this purchase can be both positive and negative. The example of
negative engagement behaviour toward the brand is an organization of actions against
the company. On the contrary, the online following of consumers, who actively
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participate in a company's online activities, is regarded to be highly valuable to a
company (Dijkmans et al. 2015).

It is also important to note that, although the theoretical concept of engagement is a
customer dominant, it may focus on a much wider network of actors, including other
potential customers, suppliers, the general public, regulators and employees of the
company. For the purpose of this study on the concept of engagement, we will deal
with customers, but it is worthwhile to remember that this expression can also be
realized by the above-mentioned interest groups.

1.3  Functional, Hedonic and Social value

Information seeking behaviour is one of the motives to visit Facebook fan page. The
customer’s goal is to get information about the brand itself, its products, provided
services, actual prices or any other type of functional value in form of the information.
Hence, the fan page works as an aggregator of valuable content for a buying decision.
The customer can seek advice or reduce risk during the decision-making process
(Muntiga et al. 2011). This functional value of the Facebook page is largely under the
control of the brand itself. Functional experiences have long been documented in the
literature on technology acceptance (Davies, 2011) and provide an important rationale
for content creation on the social network. Jahn and Kunz (2012) found empirical
evidence of a significant, positive influence of functional value on usage intensity of
the brand Facebook fan page. Similarly, Vries and Carlson (2014) argued, that
consumers with higher perceptions of functional value are more likely to have higher
usage intensity with the page. In conclusion, the functional value can be considered as
one of the important determinants of Consumer engagement.

Social networks offer a new dimension of entertainment and connectivity. Sheldon
(2008) empirically tested the model in which the entertainment played a major role as
a predictor of Facebook usage. People do not go shopping or search for news from
their favourite brands there that often. In most cases, they are simply not set up to
communicate with a brand when visiting a social network. One of the ways to attract
the customer's attention is to create interesting content that will not only be
entertaining but also enjoyable and fun. Referring back to Lin and Lu (2011) and the
research which showed a significant effect of enjoyment on social network usage,
entertainment is a non-disturbing way of getting attention. Customers want to have fun
on social networks, enjoy the experience and gain hedonic value from it. Vries and
Carlson (2014) offer an example of hedonic value: customer using a fan page may do
this in their spare time knowing that this particular brand uploads interesting and
entertaining content in relation to that brand, and/or topics related to what the brand
personifies and symbolises.

The last concept discussed here is grounded in the theory of social network
participation. Broadening relationship to others as a determinant of social network
usage has been researched in many studies (Dohlakia et al. 2004; Jahn and Kunz,
2012; Sheldon, 2009). Therefor, a value which is generated by the fan page for
customers can also have a sociale dimension. Interpersonal communication with other
person or persons with similar interests in products and brands is the essence of social
interaction. Hence, the social value associated with interactions with other fans on the
brand page can be hypothesized as an important determinant of engagement. This
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topic in online social media context has been previously researched by Daugherty et al.
(2008) who discovered that the motivation to form online content is the most affected
by the interest in social interaction.

In sum, these three theoretical determinants form the research question: Which one
of these three concepts influence the engagement and therefore is a good predictor of
Consumer engagement behaviour on the branded Facebook page? The overall goal of
the study is to test theoretical assumption about relationships between four constructs
related to consumer engagement on social media.

2 Methods

To achieve the goal of this research, it was necessary to use the deductive approach
of testing a predefined theoretical framework. Research philosophy was therefore
mainly positivism, the nature of the method was quantitative and the research strategy
was the survey method. The technique of data collection was an online questionnaire
which was sent to 840 respondents. It was distributed through the research agency
IPSOS. Though, there was one limitation for respondents to enter the study. Only those
who stated their favourite brand on social network Facebook were allowed to proceed
since the rest of the questionnaire was related to the specific brand. In other words, they
answered the questionnaire about their favourite brand they follow on Facebook. This
social network was chosen because of its enormous popularity both here and globally.
There are over two billion active users on the planet. The research agency provided raw
data without any standardization. The data were subjected to the analysis of suspicious
response patterns by measuring the standard deviation (Hair et al., 2017). Respondents
(cases) with a negligible standard deviation and those who filled in a number of cases
using the same ratings were excluded from the sample for further statistical processing.
Respondents who do not track any brand on Facebook and therefore do not use the
platform to communicate with companies were also excluded. Specifically, these were
people who said they followed some kind of community or interest group and not a
brand. Overall, 54% of the respondents were kept in the sample (Tab. 1).

Tab. 1: Sample Characteristics

N=454 | Frequency ‘ Percent
Gender
Female 207 45.6
Male 247 54.4
Education
Elementary school 37 8.1
Certificate of apprenticeship 129 28.4
High school 190 41.9
University 98 21.6
Age
Up to 29 141 31.1
30-39 101 22.2
40-49 98 21.6
50+ 114 25.1

Source: own research

131



The questionnaire consisted of a set of questions about the engagement factors
derived from previous studies (Jahn and Kunz, 2012, Vries and Carlson, 2014).
Respondents expressed their opinions on the six-point Likert scale ranging from
"Totally agree" to "Totally disagree." Neutral response option was not provided to the
respondents since it was possible to express their views or report their past behaviour
to all questions.

2.1 Measurement model definition

Based on the established scales the questionnaire was designed to measure the
latent variables Functional, Hedonic and Social value of the fan page and Consumer
engagement as a main behavioural construct. For each latent construct, there were at
least three questions asked (indicators). The questions were translated to the Czech
language by two independent persons to ensure unambiguous meaning. Final
translations were then compared and mismatching sentences were further discussed.
Each item has its code comprising construct code and a question number. These codes
are used later to describe the model and study results.

Tab. 2: Measured Constructs and Indicators

Construct

(CODE) No. | Item (indicator)

_ 1 | The content of the fan page is helpful for me.
Functional value 2 | The content of the fan page is functional for me
(FUNCVAL) page ! : :
3 | The content of the fan page is practical for me.
‘ 1 | The content of the fan page is fun.
Hedonic value 2 | The content of the fan page is pleasant
(HEDONIC) page1sp 2
3 | The content of the fan page is entertaining.
‘ 1 I can meet people like me on this fan page.
Social value 2 | I can find out about people like me on this fan page
(SOCVAL) . PP o PR
3 | I can interact with people like me on this fan page.
Engagement on 1 | I react to the content on the fan page with emoticons.
fan page 2 | I am active on the brand page and I'm engaging.
(ENGA- T .
GEMENT) 3 | I am engaging in discussions that take place on the fan page.

Source: own elaboration based on Jahn and Kunz (2012) and De Vries and Carlson (2014)

From the Tab.. 2 one can assume the relationship between the constructs. There are
three constructs with exogenous characteristics. Hence, the Functional, Hedonic and
Social value of a Facebook brand page for the customer are independent variables and
Engagement as an endogenous variable is theoretically explained by these three
factors. All four constructs were used to create a model in Figure. 1. Effects between
the constructs are defined by three hypotheses:

HI1: Perceived Functional value of brand Facebook page has a positive effect on
Engagement on the page.

H2: Perceived Hedonic value of brand Facebook page has a positive effect on
Engagement on the page.
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H3: Perceived Social value of brand Facebook page has a positive effect on
Engagement on the page.

Fig. 1: Structural Model

Functional value

Hedonic value Engagement

Social value

Source.: own elaboration

The structural model was tested by the following procedure. First, the Confirmatory
Factor Analysis and the calculation of individual correlations of latent and measured
variables was performed. This is regarded in literature as evaluation of measurement
model (Lei and Wu, 2007). Second, the structural model was assessed and regression
weights calculated for statistical hypothesis testing. Last, the model was modified
through hypothesis evaluation and modification indices to secure the best possible fit
to the data. In this final stage, the research becomes exploratory compared to the first
two stages which were confirmatory.

3 Problem solving

In advance of the results of the study, the important measures of reliability and
validity are presented. In Tab.. 3 there is a report of internal consistency (Cronbach’s
Alfa, composite reliability) and convergent validity (average variance extracted).
Cronbach’s alfa should be at least 0.7 (Nunnally and Bernstein, 1994), composite
reliability (CR) values between 0.7 and 0.9 can be regarded as acceptable (Hair et al.
2017) and average variance extracted (AVE) levels higher than 0.5 is recommended
(Bagozzi and Yi, 1988). Additionally, the average variance extracted should be lower
than composite reliability. Overall, we can assume the measurement model met the
basic criteria. There is only a small deviation from the standards in one case.
Consequently, the Hedonic value should be treated with caution in further analysis.
Cronbach’s alfa values were computed using IBM SPSS Statistic 21 and CR and AVE
in Excel based on the IBM Amos output.

Tab. 3: Measured Constructs and Indicators Used in Survey

Cronbach’s alfa Composite reliability Average variance extracted
FUNCVAL .835 .845 .646
HEDONIC 734 738 493
SOCVAL 822 .803 576
ENGAGE .843 .820 .604
Minimum .700 .700 .500

Source: own research

133



3.1 Hypothesis testing

Three hypotheses were verified in the model. Effects of the exogenous variables on
endogenous engagement were statistically tested using regression weights from IBM
Amos output. First hypotheses, Perceived Functional value of brand Facebook page
has a positive effect on Engagement on the page, was rejected. The two remaining
were accepted (Tab. 4).

Tab. 4: Results of Hypotheses Tests

Hypothesis Paths Path p-values Evaluation
coefficient ()
HI FUNCVAL -> ENGA .145 222 Rejected
H2 HEDONIC -> ENGA .390 otk Accepted
H3 SOCVAL -> ENGA 417 otk Accepted

Source: own research

If the statistical significance of path coefficients is not confirmed, the structural
equation modelling technique enables model modification. In this case, the hedonic
values of fan page content and Social value from interactions on the fan page with
others were logically left in the model.

3.2 Modifications and model fit

The model was re-drawn into the statistical program AMOS. Eliminating one of the
exogenous variables could result in significant changes in the overall structure. Thus,
the statistical significance of path coefficients and modifying indices was re-
performed. Program output tables did not show other possible model modifications.
The final version of the model is in figure 3.

Fig. 3: Modified Structural Model
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Source: own elaboration in IBM AMOS

Model fit was performed using standard measurement indices recommended by a
variety of SEM handbooks (Hair et al. 2017; Schumacker and Lomax, 2016; Kline,
2015). Precisely, it was the normal chi-square (¥?/df), the Goodness of Fit Index (GFI),
the Adjusted Goodness of Fit Index (AGFI), the Root Mean Square Error of
Approximation (RMSEA), the Comparative Fit Index (CFI) and Tucker-Lewis Index
(TLI). For these indexes measured and recommended model levels are in Tab. 5.
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Tab. 5: Modified Model Fit

Fit Index v*/df GFI AGFI | RMSEA | CFI TLI
Measured Level 1.957 978 958 .046 1988 .982
Recommended Level <3 >95 >95 <.07 >95 >95

Source: own research

From resulting scores, all of the indexes met the theoretical assumptions of model
fit. Hence, the model can be regarded as a good fit for the data description.

4 Discussion

Interestingly, findings of this research are inconsistent with those from Jahn and
Kunz (2012) and De Vries and Carlson (2014). Despite the fact that Jahn and Kunz
(2012) used fan-page usage intensity and this research used Consumer engagement as
an endogenous variable. The possible explanation for this is the cultural context in
which both studies took place. Plus De Vries and Carlson (2014) used students as the
research sample. In the Czech Republic, with participants from all age groups and
employment status, the results showed no relationship between functional value and
engagement. This finding is important for all Facebook page administrators who aim
to get user engagement and have a communication strategy which is focused on reach.
Informational and fully functional content will hardly deliver the desired outcomes to
the content strategy.

People who perceive the hedonic value of Facebook fan page content show
significantly more Customer engagement. The relationship between these variables has
some implications. If a company wants to gain customer engagement, it must focus on
attractive content that does not necessarily relate to products. It should primarily be a
pleasure and then sell. The dialogue on different topics beyond the transaction will
lead to building a relationship through continuous interaction and form the basis for
future engagement. Today, content marketing is spoken in professional practice. The
experience from online communication on the Facebook fan page is not only important
in terms of positively influencing customer's feelings toward the brand, but according
to this research, it will also build up the customer's engagement on the long term basis.

The fact that social value has an important role in social networks is obvious. It is
essentially the basic principle of these platforms. So far, however, it has not been clear
whether any interactions with others on brand fan page have any commercial
significance. Social value has the highest regression scales in the model, which
explains a large portion of the variability of the engagement variable. Not only are that
social connection interesting and motivational for Facebook usage generally. It has
also an important meaning for those who follow a brand and are part of the brand
community. Managers should think about whether their Facebook page offers such a
platform for the community growth. The question is whether their site is a place where
communication beyond the business communication also occurs. If there is a
customer-customer communication as well, the sign of a brand community can be seen
and work with. Therefore, a good starting point for marketer in analysing own
Facebook fan page is to look for interactions between customers and then create a
platform for the emergence of these.
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Conclusion

Companies that want to succeed in the interconnected social media world must
understand the new rules of the game. Specifically, in social networking environments
such as Facebook, it is a communication that leads to the increase in Customer
engagement, which is behaviour beyond business transactions. Customer engagement
has a positive effect on reach on many popular social media platform. Only engaging
content is filtered to the most users. Otherwise, the users would be overwhelmed by the
quantity of user-generated content. Consequently, such a behaviour in an algorithm-
driven environment will ensure the reach of communication to larger target audiences.

The overall goal of the study was to test theoretical assumption about relationships
between four constructs related to Customer engagement on the most popular social
network Facebook. To achieve the goal, a deductive approach was used when the
theoretical model was based on previous studies and concepts. A questionnaire survey
among consumers in the Czech Republic has demonstrated the validity of all
theoretically designed constructs and, in two cases, their influence on Customer
Engagement. Functional Value that customers feel when they follow their favourite
brand on the social network does not lead to higher values of Customer Engagement.
Hedonic and Social value, on the other hand, does. These results tell us that
consumer’s entertainment, fun and interaction with another user on the branded
Facebook page site is a good predictor of consequent engagement. It does not mean
that consumers do not just pragmatically look for brand or product information on
Facebook to be sure about the brand trustworthiness. It means it is simply not relevant
for Consumer engagement. Depending on the communication strategy, the plan to
pursue higher engagement have to be rooted in actions generating hedonic or social
value for the user. In everyday business practice, we can see more and more brands
recognizing the utility of entertaining content, however, using the Facebook brand fan
page as the fans social value creator is still in its infancy.

In managerial practice, it would be also useful to verify the results after
implementing the suggested recommendations. As often shown, customers in
questionnaire surveys do not always accurately describe their attitudes and behaviour.
Subsequent research could, therefore, focus on evaluating the implementation of
recommendations, particularly in the field of creating a social interaction platform on
branded fan sites. This research showed a strong connection between engagement and
social value which is delivered by a fan page. Another stream of research which would
be valuable in the domain of marketing communication on social networks is its
subsequent effect on business performance and overall market competitive advantage.

Besides, there is a possibility to measure the efficiency of specific determinants of
engagement. Cvijikj and Michahelles (2013) have already started the research stream
dealing with the relation between post characteristics and online engagement. They
categorized media types such as text status, picture, video or link, and added also the
posting time. However, in this type of research, the survey method should be
substituted with data from Facebook pages as an exact representation of the
engagement. Moreover, the Facebook Newsfeed Algorithm has to be taken into
consideration since this data organizing tool will largely influence the outcomes of any
research dealing with Facebook data and thus influence reliability of a study.
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DESIGN MANAGEMENT: DOES COLLABORATION WITH A
DESIGNER BRING BUSINESS PROSPERITY?

Jan Kramoli§, Pavel Taraba

Abstract: Business prosperity is most often mentioned regarding economic results (for
instance profit, sales, sales growth, brand value growth, high demand for products).
One of the factors that can be used today in rival competitive struggles is design. The
very perception of the role of design as an opportunity is an essential prerequisite for
increasing business prosperity. It is, therefore, logical to look at who is the creator of
quality design in companies. Companies can solve this problem internally or hire a
designer. The question is, which of the variants increases businesses prosperity. The
aim of the paper is to clarify this relationship, i.e. whether a company's cooperation
with the designer brings business prosperity. Secondly, the strong belief among
companies in the Czech Republic that the cooperation with the designer is very
expensive is considered. For interpreting results basic statistics indicators and tests of
hypotheses (p-value) were used. Results from tests confirmed that most companies that
collaborate with a designer believe that design helps to achieve business prosperity. The
results also indicate that reluctance to cooperate with a designer because it is too
expensive is not confirmed.

Keywords: Designer, Design Management, Business Prosperity, Business Risk,
Design Thinking, Collaboration with Designer.

JEL Classification: M21, O31.

Introduction

The fact that a company's success is built on quality people is a well-known truism.
In the current hypercompetitive environment many factors affect whether a business will
be successful, with the prosperity of a company described most often in terms of
economic results (e.g. profits, sales, sales growth, brand value growth, increasing
demand for products). One of the key factors operating in today’s competitive struggle
is design, often described in terms of the shape and appearance of the product and its
packaging; the product's functional properties; or the interior of the location in which
the products are offered. In addition, design is strongly reflected in the appearance of
marketing materials and brands (company logo, web pages, advertising, etc.). The
question of whether a company can thrive based in large part on design has been dealt
with in studies by Kramolis (2015) and Kramolis and Stankova (2017), the results of
which show a clear link between design and prosperity. The connection is even stronger
if the company is located in a hypercompetitive environment such as the national market
of the Czech Republic. Our current “global” world is not unipolar, but in fact represents
thousands of worlds within which each factor varies greatly - from the wider region, to
the (spatial or web) site, finally to the community and individuals. In this new,
turbulently evolving space, the capacity for innovation and rapid change triumphs.
Globalization itself creates enormous pressure on organizations. SMEs must better
develop products, understand the risks and opportunities in the market as well as ensure
their own sustainability (Kozubikova et al. 2015). The bilateral concept of risk (threat /
opportunity) is found not only in standards and guides, but is also increasingly applied
in practice by the leading companies within spheres of activity (Hillson, 2009). The
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conception of the role of design as an opportunity is an essential prerequisite for
increasing efficiency. It is, therefore, logical to consider who is the creator of quality
design in companies. Companies can resolve this issue internally or hire an external or
freelance designer, with the question remaining as to which of these variants will
increase business prosperity. In this context, there is a risk that if a company does not
address this issue in the right way, it will lose its current position within the competition.
The result may be a loss of market share because of a lack of innovation which results
in a reduction in sales, as competitors have incorporated better design to entice new and
more customers, and have thus increased turnover. The well-informed buyers of today
can also, rightfully or not, quickly begin to evaluate certain products as obsolete. As a
result, the demand for these “old-fashioned” items will drop as substitute products with
enhanced design begin to take over market share. As more of these design-based goods
come with greater speed from conception to production to the market, the overall
reputation of companies who fall behind can quickly become damaged, thus they begin
to lose more customers even in unrelated fields.

The aim of the paper is to clarify this relationship, i.e. whether a company's
cooperation with the designer brings business prosperity. Moreover, the strong belief
among companies in the Czech Republic that the cooperation with the designer is very
expensive is considered.

1 Literature review

Searching for more effective ways to provide higher values for customers than the
competition has become the key issue in today’s competitive environment. The
traditional view of the value process has lost its potential, as mass markets have split up
into countless micro-markets, each of which has its own needs, expectations, and
preferences. The new understanding of value provision consists simply in harmonizing
the process by selecting, creating and communicating higher value (Simberova, 2014).
According to Sasek (2010), for the customer, value, either tangible or intangible, lies
within a specific product. The marketplace creates this value to meet the customer's
needs, requirements and expectations, thus fulfilling its essential mission. One of the
ways of doing this is to innovate the quality of the product by the designer. A number
of our peer-reviewed papers (Kramoli§, 2017; Richtr, 2012, Hanek and VinSova, 2013)
mention the influence and position of a designer in the company and its connection to
the prosperity of the company and innovation.

Authors Zakova, et al. (2015) showing approaches to design sophistication represents
four levels of intensity. It uses a scale which ranges from no consideration of design at all,
to a purely aesthetic view (the “final touch”) to a compound influence of design on the entire
production process (maximizing product quality and reliability while minimizing
production and distribution costs, knowledge from market research and customer
requirements, marketing some and branding, etc.), and, finally, to an overarching view
taking into consideration the whole company and its overall objectives.

Oakley (1990) focuses on human resources, describing the distinctions between
manager and designer, which consist primarily of differences regarding personality,
habits, behavior, style of work and education. It is these differences that managers
should be aware of to be able to work efficiently with designers. At the same time,
Gemser and Leenders (2001) also deal with the human factor and point to the connection
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between the talents of designers and the design itself. The use of designers with limited
effectiveness can have far-reaching negative consequences for a company. Berghs
(2011) also examines personnel issues in design management in a discussion which
outlines the scheme of the design manager, the figure who has the task of finding a
balance between the designer and the manager of the company. The design manager is
aware that individuals work and think in entirely different ways, and thus he resolves
the challenge of both parties communicating effectively in line with the company's goal.

Fig. 1: Design manager's scheme

MANAGER DESIGNER

EFFECTIVE OPERATIVE OPTIMISTIC CREATIVE
OBJECTIVE RATIONAL DECISIO ENRICHTING NEW PERSPECTIVES
ORGANIZING WHO, WHAT, WHEN CROSS INTEGRATE

- FERTILIZING PERSPECTIVES
MOTIVATING > WOw WOw < MAKING

(I SEE MY PART/ROLE!) (I SEE THE VISION!)

DESIGN MANAGER

(find balance)

Source: (Berghs, 2011)

A balance must be found between these two views. Mozota (2010) claims that
management and design have a constrained relationship. Designers perceive
management input as "constraint by administration and project management," whereas
managers perceive the vagaries of design often as the "rising power of perception and
emotion in purchasing decisions."

King (2002) defines the ideal structure for design management, which he terms the
Basic Performance Unit, a team integrating the various abilities, knowledge and
experience of all the individual members. The BPU categorical purpose is to achieve the
central goal notwithstanding the individual interests of team members. This aggregation
1s more flexible than larger workgroups, as it can quickly build and change focus. This
team should consist of individuals from various departments who have been assigned to
the BPU for the sole purpose of designing a new product or new solution. Two subtypes
can emerge: a "core product" team or a “work” team. The author also presents a
conceptual design management map.

The benefit of the design is not just for companies; it also improves the lives of
people. The executive summary The Design Economy (2015) lists specific design-
related figures and their impact on the UK economy:

e Design as part of the creative industry in the economy accounts for
approximately 7.2% of gross added value.

e Between 2009 and 2013, this added value by the creative industry grew faster
than usual.
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e Employees using work equipment (which were innovated in design) achieved
a 41% higher labor productivity.

Research also shows that companies that invest in design and use it strategically
(although not necessarily having personnel employed full time as designers) achieve a
better performance indicator per employee.

Hanek and VinSova (2013) also deal with the opposite perspective, i.e. by defining
"what is not design in marketing": art; luxury; waste of money; mere appearance;
amateurism. At the same time, they add that "A good designer is a partner for a client,
who helps him to find a solution to the problem or situation." The authors deal with the
1dea of design costs, in which central aspects of pricing (sketch fees, copyright licenses,
royalties) are listed, with the highest value based on the creative contribution of the
author (designer). Hanek and VinSova (2013) also describe how for a company to
achieve prosperity it needs a whole range of resources (designer, effective advice,
maintaining consistency, determining a systematic approach, patience and time). The
authors also mention the relationship between emotion and design with prosperity of the
company: "When a customer chooses from similar services or products, he/she chooses
the one who attracts his/her attention by its appearance or by a novel solution to a
problem."

One critical theory is NIH (Not Invented Here), a model through which a prejudice
is delineated against ideas and innovations that originate from outside a particular
organization. NIH syndrome is based on four aspects of social dynamics (Lidwell,
2010): the belief that skills inside the company are better than external skills; fear of
loss of control; the desire for recognition and status; and significant emotional and
financial investments in internal initiatives. NIH syndrome is based on the perception of
superiority, with this bias often omnipresent in companies that routinely build on its
successful innovations. Thus past successes efficiently sabotage a company’s
willingness to even consider using external resources (such as hiring an external
designer). As a rule, a redress of this situation requires significant organizational
changes or a complete change in leadership. The best way to deal with NIH is
prevention. It is advisable to alternate team members within projects. When outsiders
are involved in the strategic and evaluation phases of the design process, fresh ideas and
new perspectives often emerge.

1.1 The innovation of utility value

The innovation of utility value (or technological innovation) includes the degree to
which the product is modified in terms of use, or new different features are added
compared to products already sold on the market. Technological innovation also refers
to the user's relationship to the product. This capacity of gauging the product's potential
relationship to the user is the major difference between the objectives of the engineer
and the designer. The engineer looks for a solution to a particular function (for example,
he determines the force of a bolt in a certain design) but does not consider what the user
thinks about the product. Calculations are the mode within which the engineer works.
(Krippendorff, 2008). The role of the designer is to invent industrial objects for mass
reproduction: cars, furniture, clothing, etc. The designer is located at the intersection of
the technical, commercial and cultural spheres. Depending on the specific activity, roles
include graphic designer (who works on graphic presentations of products and
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documents, including multimedia and web design), product designer, packaging
designer, industrial designer and fashion designer. Design activities are typically carried
out either by design agencies or by other related companies. (Zakova, et al., 2015)

Sedmerova and Ziskova (2010) have also revealed findings related to the direct
relationship between design and business prosperity: Designers, managers and
policymakers should confer on the notion of design support as an important tool in the
innovation process; Designers should also be trained in the fields of management and
marketing, i.e. understanding design management in the context of company structure,
using surveys and market analyzes, heeding the customer’s wishes and making clear
arguments; The efficacy of design investment should be carefully measured in terms
of results.

1.2 Design thinking

In terms of intentions regarding the results of production within company strategies,
the result of design thinking represents both value for the customer as well as a
competitive advantage for the company. According to Dunne and Martin (2006), design
thinking combines the generation of novel ideas with their subsequent analysis and
assessment. The designer generates an idea or a number of ideas, deductively analyzes
these ideas up to their logical consequences, forecasts results, and tests ideas in practice.
Mozota (2002) presents three different ways of design thinking that add value to a
business: Integration: The use of design capabilities as a resource that improves the
production process along with the range of products and brands, as well as enhances
internal corporate culture; Differentiation: The designer or company can bring a
competitive advantage to its investors through branding and building existing customer
loyalty as well as by targeting a new audiences; Transformation: The use of design
thinking in terms of the current market. Being able to generate new business
opportunities by creating changes through novel products designed for the company’s
existing target groups. Therefore, design thinking can play a key role in the development
of novel products, and thus an essential market share can be gained. Beverland, et al.
(2015) highlight two basic rules for marketing managers. The first is to use design
thinking, while the second is to organize the management systematically in such a way
as to encourage brand ambidexterity. Telling managers to think in the same creative
ways as designers do can be dangerous, and care should be taken not to cross the line
between the manager and the designer. Many companies have their own systems and
structures within which the exact position of the designer and brand manager is ensured,
along with where the functions might overlap. This clarity of roles creates a very strong
relationship. Delivering added value (design) to an organization's customer can itself be
perceived as a project. There are many risks from different sources during the life cycle
of a project that may be perceived as a threat. According to Taraba, Hart, and Pitrova
(2016), project risks may be categorized as Managerial (for instance internal
communication, project management, project development, personnel issues),
Environmental (competition, market, company environment), Financial (market, price,
currency, inflation and credit risk), Technical (suppliers, product complexity, failure,
malfunction, quality), Business-oriented (knowledge of customer environment, contract
quality, customer relations). In addition, Lazani, ef al. (2017) deal with the issue of the
business environment specifically in the Czech Republic. These authors reveal findings
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in particular areas regarding risk perception, risk elimination as well as the courage to
invest in risky ventures.

2 Problem formulation

The aim of this article is to clarify the relationship between the firm and the designer,
and to determine whether the company's cooperation with the designer (internal or
external) brings business prosperity. This issue is based on the thesis by Richtr (2012),
who claims that a company's prosperity and cooperation with the designer are
inseparable from one another. Based on this theory a certain business risk can be
determined, i.e. that the company will not prosper if it does not cooperate (well) with
the designer. Sedmerova (2010) states that there is a strong belief among companies in
the Czech Republic that the cooperation with the designer is quite expensive, even
prohibitively so. This attitude is the reason why companies are reluctant to cooperate
with designers. Thus the secondary aim of the article is to confirm or refute this thesis.

2.1 Methods

Data to address the issue came from primary research conducted in 2016 in the Czech
Republic. The main tool for data acquisition was a smart electronic questionnaire built
using Google Form technology. The resulting data file was then cleared of all invalid and
incomplete records, with the final data set used in the compilation containing 121 valid
records. A research questionnaire was administered to 600 companies. The addressed
companies were chosen after meeting these parameters: 1) each firm is a producer of
products who are able modify the design or packaging of the products; 2) each firm has
the potential to employ design marketing communications materials (CID); 3) each firm
offers services (banking, insurance) in which design can be used; 4) each firm recognizes
that they are in a competitive environment and are searching ways toward prosperity by
differentiating products by design. Data from the questionnaires were processed in
Microsoft Excel using pivot tables. The obtained values were converted into a yes/no
binary structure, coded respectively as 1 or 0. These data adjustment was necessary to
help determine completion rates and conversion rates. Subsequently, statistical tests were
performed using the tools XLstatistics and MedCalc Software (one variable - one-way
classification).

2.1.1 Statistical tests

To test the hypothesis that for one classification table all classification levels have
the same frequency, only one discrete variable must be identified in the dialog box, with
the null hypothesis being that all classification levels have the same frequency. The Chi-
squared statistic is the sum of the squares of the differences of the observed and expected
frequency divided by the expected frequency for every cell (Campbell, 2007):

X2 = 2 (observed count—expected count)?

expected count (1)

A single classification factor for testing the hypothesis that for one single
classification table, all classification levels have the same frequency, at which point only
one discrete variable is identified in the dialog form. In this case, the null hypothesis is
that all classification levels have the same frequency. If the calculated P-value is low
(P<0.05), then the null hypothesis is rejected. In a single classification table, the mode
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of the observations is the most common observation or category (the observation with
the highest frequency). A unimodal distribution has one mode; a bimodal distribution,
two modes. Computational notes of the P-value defined the significance level, with the
P-value calculated using a general z-test (Altman, 1990; Fleiss et al, 2004):

P—DPexp
— P7Pexp 2
se(p) (2)

where p is the observed proportion; pe, 1s the null hypothesis (or expected)
proportion; and se(p) is the standard error of the expected proportion:

Se(p) — ’pexp (1n_pexp) (3)

As a “majority” the threshold value was set at the percentage 61.79% calculated from
¢ (sectio aurea) or often referred to as "golden mean". (Bejan, 2009; Lidwell, 2010)
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(4)

Other statistical indicators used to compile an overall outlook included the arithmetic
mean, median value, variance (s°) and standard deviation (SD).

2.1.2 Hypotheses

To fulfil goals of paper, two basic hypotheses were defined (with each hypothesis
having a null and alternative version). These hypotheses were tested at significance level
p-value 0.05 by statistical tools XL statistics (X?) and MedCalc Software (z-test).

H1o: The majority of companies which collaborate with a designer is not convinced
that design helps to achieve business prosperity.

H1a: The majority of companies which collaborate with a designer is convinced
(believes) that design helps to achieve business prosperity.

H2: Companies do not collaborate with a designer because of other reasons except
the high cost.

H24: Companies do not collaborate with a designer because that the high cost is not
worth it.

When compiling hypotheses, it was not taken into account whether the company
has an internal designer or collaborate with an external designer.

3 Results

3.1 Collaboration with a designer and business prosperity

The first issue examined deals with the relationship between company prosperity and
designer collaboration. The hypothesis (H1) below is based on the proposition that
majority of the addressed companies (based on the “sectio aurea” definition of majority)
which are collaborating with designer have achieved resultant business prosperity. The
proportions for each answer were calculated (Yes=0.76; No=0.24). Using XL statistics
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software, the p-value=0.011563 was calculated along with Confidence Intervals for p-
value (Level=0.95): ME=0.108757; Lower=0.649308; Upper=0.866821. In MedCalc
Software the test for one proportion was calculated as follows: Z-statistics: 75.55;
significance level P <0.0001; 95% Confidence Intervals of observed proportion = 63.26
to 85.78.

Therefore, based on above performed tests, H1o is rejected and H14 is confirmed. As
a result, it can be stated that: “The majority of companies which collaborate with a
designer are convinced that design helps to achieve business prosperity.” Considering
the variable of business size could provide more detailed insights. Tab. 1 shows the
business structure of the file (business size according to number of employees).

Tab. 1: Pivot table: Number of firms which collaborate with a designer according to
business size

Business size Business prosperity achieved? Observed proportion
(number of employees) Voo No (yes)

Micro (1-10) 10 0 1.00

Small (11-50) 11 1 0.91
Medium (51-200) 10 1 0.90

Large (201 and more) 16 2 0.875
TOTAL 47 4 -

Source: present authors.

The last column in Tab 1. (observed proportion) indicates that the majority of firms
collaborate with designer, and, further, they judge prosperity most often in micro
companies (1.0), then in medium sized (0.91) and small businesses (0.90). Large
businesses also evidently perceive this connection very strongly (0.879).

H1, which takes into account the data position and variability, could bring another
insight into the examined issue. From the data collected in research, the following
statistical indexes were calculated: characteristics of the data position (arithmetic mean
and median value) and characteristics of the data variability (variance and standard
deviation). Other basic calculated statistical indexes included the number of values
(n)=62, arithmetic mean = 0.76, variance (S°) = 0.18 and standard deviation (SD)= 0.43,
along with median value = 1 (according to the binary data type). The data clearly
suggests that companies which work with a designer genuinely perceive prosperity
because of this collaboration.
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3.2 Collaboration with designer is too expensive?

The second area examines the question of why companies are generally afraid to
collaborate with a designer. The hypothesis below is based on the fact that most (sectio
aurea) of the companies do not want to collaborate with a designer because of the widely
accepted view that "collaboration with designer is too expensive." The question in the
questionnaire examining this issue was constructed as a multiple choice one. The results
are represented as the overall finding of the answers checked "too expensive." The
proportions for each answer were calculated (Yes=0.20; No=0.80). Using XL statistics
software, the p-value=1 was calculated along with confidence intervals for the p-value
(Level=0.95): ME=0.113679; Lower=0.086321; Upper=0.313679. Using the software
tool MedCalc, statistical tests were performed for one proportion as follows: Z-statistics:
0.377; significance level P = 0.7061; 95% confidence interval of observed proportion =
0.00 to 7.50.

Therefore, based on the tests above, H2¢ is confirmed and H24 rejected. As a result
of these calculations the null hypothesis is confirmed and therefore it cannot be stated
that: “Firms do not collaborate with a designer because they believe it is too expensive.”
The result clearly shows that the claim "Most companies do not want to collaborate with
designers." 1s unreasonable. H2 regarding characteristic of data position and variability
could better explain the data file from the statistical point of view. From the data
collected in research, the following statistical indexes were calculated: characteristics of
the data position (arithmetic mean and median value) and characteristics of the data
variability (variance and standard deviation). In more detail of calculation of selected
statistical indexes of file (from which it was made hypothesis verification test) is:
Number of values of tested issue #=50. Where arithmetic mean = 0.2; variance (s°) =
0.16 and standard deviation (SD) = 0.4. median value = 0 (according to the binary data
type). Additional statistical indicators are skewness value 1.5 and kurtosis value 3.25.

4 Discussion

The main objective of this part of our project was to determine if companies in the
Czech Republic in 2016 saw a positive connection between cooperation with a designer
and business prosperity. From the test data that was obtained in the research, the
following hypothesis was confirmed: “Most companies that collaborate with the
designer believe that design helps to achieve business prosperity.” It should be
mentioned, that was not taken into account whether it concerns an internal or an external
designer.

Authors are aware of the limitation that the research did not detail specific economic
data (number of orders, sales, profit, increase of brand value). Nevertheless, this basic
information regarding design and the economic prosperity of a company is significant
for managers. The strongest findings regarding this relationship was located in micro
and small businesses (more than 90%). It should be noted that most companies are
defined as sectio aurea out of the number of companies in the surveyed file. At the same
time, these results are supported by claims by Richtr (2012), VinSovéa and Hanek (2013),
who also claim that a company's prosperity and collaboration with the designer are
inseparable from one another.
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The second area to be investigated in this regard is to verify the general assertion that
occurs in companies. This is an issue that has not yet been empirically investigated to
our knowledge. The problem is that most companies believe that cooperation with a
designer is too expensive. Sedmerova (2010) states that among the companies in the
Czech Republic there is a strong belief that the cooperation with a designer is very
expensive, thus companies do not want to cooperate with designers. Another aim of this
paper was to confirm or refuse this thesis. Of course, for the company cooperation with
a designer is an extra cost from the economic point of view and thus creates a certain
risk, 1.e. leading toward a decisive shift in the company's break point. If the cooperation
with the designer has not increased the sales of the products or has not allowed it to
increase the price, i.e. achieving the same sales figures, then this risk becomes much
higher. The reason may be a low quality designer or ineffective cooperation. Gemser
and Leenders (2001) also deal with this issue. These authors point out that ineffective
designers can have far-reaching negative consequences for a business. Another risk is
the excessive costs associated with high corporate debt and unrealistic expectations of
products sales. This issue of profit and return has been mentioned by Oakley (1990).
Nevertheless, the results of the statistical testing of the research clearly indicate that
expense is not the deciding factor which causes the reluctance of businesses to cooperate
with a designer. Therefore, this hypothesis is not confirmed.

The majority of companies that do not currently cooperate with a designer did not
indicate that cost was the reason why. These include firms that in the past collaborated
with a designer as well as those who have never done so. Only one-fifth of companies
stated that in general cooperation with a designer is too expensive. It is quite
understandable that the work of a quality designer will be costly. This issue has been
pointed out by Best (2016) in her model of quality, time and cost. The author states that
it is not possible to get quality design in both a short time as well as at a low price. A
similar theory was published by Ambrose and Harris (2010), who, however, put forth a
simpler paradigm. In their model there are only two variables: cost and result. At the
same time, these researchers do envision an ideal situation in which the design outcome
comes at low cost but at high quality, but they concede that this goal is a practically
unreachable. To sum up, it cannot be said that most companies are afraid of
collaborating with a designer because it is too expensive.

Conclusion

The results of statistical hypothesis testing clearly confirm the existing relationship
between design and business prosperity. Specifically, companies that cooperate with a
designer see real benefits from this collaboration, i.e. increased prosperity, which is such
a valuable asset in today's highly competitive market.

As for the general assertion that cooperation with a designer is too expensive,
therefore companies are afraid to embark on it, the results of 2016 research show that
such trepidation in the Czech market exists only to a limited extent. Most companies in
Czech Republic do not consider designer collaboration too costly, but firms have other
reasons for being reluctant to partake in the process. These rationalizations for the lack
of need for a designer are manifold and as such cannot be elucidated on here. This issue
may become a theme for future research by our team.
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PENETRACE EKONOMICKYC’H ICT SL’UZEB DO
EKONOMIKY - SROVNANI ZEMI V4

PENETRATION OF ICT BUSINESS SERVICES INTO THE
ECONOMY — COMPARISON OF V4 COUNTRIES

Martina Kuncova, Petr Doucek, Ota Novotny

Abstract: The article focuses on the integration of funds and information and
communication technology (ICT) services into the European countries’ economy and
compares the level of penetration of ICT into their economy and society. We analyzed
the penetration of ICT into economy in term of main area - the use of Internet economic
services. This area is divided into two parts where we focus on Internet economic
services in areas of e-commerce and e-business. For a comparison with the European
countries with especial attention to V4 countries, we used public open data from 2010
— 2014 provided by Eurostat, the Olffice of the European Union, the World Bank and the
Czech Statistical Olffice. We compared the results, using the multi-criteria decision
analysis method TOPSIS. The overall comparison of the trend in Europe’s
informatization between 2010 and 2014 for V4 countries is made for all analyzed
indicators at the end of the article.

Keywords: Multi-criteria Analysis, Impact of ICT on Economy, Information Society,
ICT Internet Services, E-commerce Services, Ee-business Services.

JEL Classification: 052, L86, HI1, C44.

Uvod

Politické, ekonomické a kulturni procesy c¢lenskych zemi Evropské unie jsou
vyznamnym zpusobem podporovany zavadénim informacnich a komunikacnich
technologii (ICT). Vyznam ICT pro chod spolecnosti je v souasné dobé znacny, a proto
1 jejich celkové dopady na ekonomiku a socidlni procesy jsou vyznamné. Koncepce a
predstavy informacni spolecnosti jako takové jsou napi. déle rozpracovavany v pojeti
Franka Webstera (1994), ktery vymezuje informaéni spole¢nost zpohledu péti
zakladnich kategorii — technologické, ekonomické, profesni, uzemni a kulturni. Proto
ani neni ptilis§ prekvapivé, Ze v dnesni pomérné technicky az technokraticky orientované
spole¢nosti se nejvyraznéji akcentuji prvni dvé dimense:

1.  technologickd (pouzivani riznych informac¢nich technologii, mira nasazeni
Internetu, pocet obCantl, kteti pouzivaji ICT pro riizné ¢innosti bézného Zivota
apod.) a

2. ekonomicka (pfesnéji feceno ekonomicko manazerskd — procenta vynaloZeného
zisku nebo HDP na investice nebo vydaje do ICT, podpora urcitého typu procest
prostiednictvim ICT apod.) napf. pro obecnou uroveit ekonomiky Ceské
republiky. (Kuncova, Doucek, 2013)

Spolu s budovanim znalostni spole¢nosti roste i vyznam ICT a jeho skutecnou
ulohou a vlivem na ekonomiku regiont, zemi a celych skupin stati se zabyva stale vétsi
pocet odborniki. Prvni komplexnéjsi studii o vlivu ICT na ekonomiku je studie
(Dedrick, Gurbaxani a Kraemer, 2003), ktera se zevrubnéji zabyva vztahem ICT a
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ekonomickou vykonnosti spole€nosti, sektorit ekonomiky, narodnich ekonomik a jejiz
autofi v ni uvadgji, Ze analyzovali na 50 empirickych studii z let od roku 1985 do roku
2002. Jiz v této studii autoti dospéli k ndzoru, Ze vliv ICT na ekonomiku v ¢ase roste.

Rozvoj nasazovani pocitacii zpasobil v devadesatych letech v USA dramaticky
narust produktivity prace a s tim 1 spojeny rist HDP. Ten rostl kazdoro¢né v obdobi od
19731995 pftiblizné 3 % a v obdobi 1995-2000 dosahl ro¢ni hodnoty dokonce 4,8 %
(Council of Economic Advisors, 2001).

Odvracenou stranou integrace ICT do spolecnosti i ekonomiky je ndrast zavislosti
na nich a tim 1 rast rizika z jejich pouzivani. Tato rizika nejsou v ekonomice rozptylena
rovnomérn€. Pomérné nejvétsi jsou v téch zemich nebo oborech (napft. financni sluzby,
sluzby telekomunika¢nich operdtort apod.), kde je integrace nejvétsi (Rippel a Teply,
2011). Metodiky a zpiisob méfeni a fizeni téchto rizik s jejich naslednou eliminaci jsou
predmétem zkoumani napt. praci (Rippl, Suchankova a Teply, 2011). Zvlastni kapitolou
jsou pak tzv. kybernetickd rizika, tj. rizika, kterd vznikaji z toho, Ze ptislusné sluzby
nebo produkty jsou poskytovany pomoci pocitacovych siti. Jejich analyzou se zabyva
napt. Eling a Schnell (2016) a méfenim napt. Doucek (2008).

Po roce 2000 se bouilivy ekonomicky rtist ponékud zpomalil i1 diky tomu, Ze staty
mén¢ investovaly do ICT. Od roku 2008 doSlo ve svétové ekonomice ke krizovému
vyvoji. Toto obdobi krize a tésné po ni je pfedmétem vyzkumné prace autord Rojko,
Lesjak a Vehovar (2011), ktefi tyto zavéry potvrdili a ve svém ¢lanku analyzovali dopad
ekonomické krize na vydaje a investice v ICT. Dospéli k zavéru, ze ekonomicka krize
méla vyrazny dopad na snizeni nakladi, z toho ty na ICT nevyjimaje. Pozitivem pro
ICT sektory riznych zemi bylo, ze efekt krize byl plosné€ niz$i nez v jinych sektorech
ekonomiky a nebyl ve v§ech zemich stejné silny. Zatim posledni analyzou vlivu ICT na
ekonomiku (ICT kapitdl) se zabyva prace Zelenyuk (2014), ktery ovSem analyzuje
dopady na ekonomiku zejména ve vyspélych zemich.

Vyznamnou praci, kterd se vénuje vyvoji vztahu ekonomiky a ICT v Ceské
republice, je komplexni analyza od autort Fischer a Sixta (2009). Jejich statisticky
zjisténé vysledky zndrodnich a¢ti se ve findle rozchazeji s vysledky ziskanymi
ekonometrickymi postupy, uvadéné napt. v praci Hanclova et al. (2015). K jinym
vysledktim nez Fischer a Sixta (2009) dospéli také Hanclova a Doucek (2012); Mand’ak
a Nedomova (2014) ¢i Delina a kol. (2009). Nékterymi dil¢imi aspekty vlivu ICT na
ekonomiku se zabyvaji ve svych pracich jesté napt. Lio a Liu (2006) - vlivem ICT na
produktivitu zeméd¢lstvi, Lin a Chiang (2011) — vlivem charakteristik zemé& na ICT a
na produktivitu prace, a Hajek a Mihola (2009) — vlivem TFP (totalnich faktori
produktivity) na ekonomicky rist v Ceské republice.

Shrnutim vySe uvedenych praci je mozné dojit k zavéru, ze pro vyzkum vlivu ICT
na ekonomiku jsou v literatufe uvadény v zasad¢ tii cesty:

1. ekonometricky pristup, ktery na zaklad¢ analyzy casovych fad formuluje modely
vlivu ICT na ekonomiku,

2. statisticky pristup, ktery je postaven na analyze narodnich uctl a z nich vychazi
pro méfeni vlivu ICT na spole¢nost,

3. vyuziti  komplexnich indexi - nejéastéji  podoblasti  indexi
konkurenceschopnosti, které se neomezuji pouze na kvantitativni ptistup jako
cesty minulé, ale kombinuji kvantitativni 1 kvalitativni ukazatele.
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Pti analyze indexti konkurenceschopnosti, jejichz konstrukce byla i nasi inspiraci,
muiiZeme uvést, Ze v soucasné svétove praxi jsou nejcasteji pouzivany indexy, které jsou
kazdoro¢né publikovany v ,,Rofence svétové konkurenceschopnosti“ (IMD) a ve
»Zpraveé o globalni konkurenceschopnosti (GCI).

Zakladem méreni penetrace ICT do spoleCnosti, a tim 1 jeji informatizace a
nasledny rtist konkurence schopnosti, jsou v Evropé pouzivané ukazatele technologické
vyspelosti spole¢nosti v oblasti ICT. Nasledné je pak rozviji vyuZzivani informacnich
sluzeb pro bézny obcansky zivot a pro ekonomické Cinnosti. V naSem pfispévku se
chceme zaméfit na miru vyuZivani internetovych sluzeb zejména pro podporu
ekonomickych ¢innosti v oblastech e-commerce a e-business. Pro potfeby naSich
analyz jsme mezi Evropské staty zaradili 27 €lenskych stati Evropské unie, dale pak
Norsko a Island, zatazen je pro srovnani 1 primér zemi EU (27 statt, nebot’ Chorvatsko
pristoupilo az v roce 2013, z hlediska sledovanych let neni do priméru EU zafazeno).
Hlavnim cilem ¢lanku je v§ak porovnat zem¢ V4 mezi sebou a zjistit:

1. Jakd je wvyspélost jednotlivych zemi V4 pfi pouzivani informacnich a
komunikacnich technologii pro podporu ekonomickych ¢innosti.

2. Jaky je v hodnotach zjisténych ukazatelt vyvoj mezi lety 2010 a 2014.

1 Vyuziti komplexnich indext

Novotny a VoftiSek (2011) uvadéji, Ze samotny pojem konkurenceschopnost je
chapan jako souhrn instituci, metod, opatieni a faktord, které vymezuji Uroven
produktivity zemé&. NaSe soucasna spolecnost urcité patii k t€m vyspélej$im, co se tyka
nasazeni a pouzivani ICT. Zatimco v metodologii GCI (CSGCI, 2015) maji mekka data
ptevahu, tvoii totiz Ctyfi pétiny individualnich ukazateld, IMD vyuziva jen jednu tietinu
indikatortt zalozenych na vysledcich vybérovych Setfeni. Rozdilny pfistup obou
neexistenci shody o dilezitosti jednotlivych faktorii a o mife jejich vlivu na
konkurenceschopnost.

Na jejich zéklad¢ a na zakladé principti uvedenych v GCI a IMD byl zpracovan
postup méfeni digitalni konkurenceschopnosti CR, ktery byl poprvé publikovéan v praci
Novotny, Vofisek (2011). Digitdlni konkurenceschopnost je zde podle postupt
definovanych na Fakulté informatiky a statistiky (byly vyuzity napt. pfi zpracovani
projektt GACR nebo ve zpravach pro NERV Ceské republiky) sledovana pro
ekonomickou oblast zejména v oblasti ekonomickych datovych sluzeb Internetu, a to e-
commerce a e-bussiness.

Pro ekonomické datové sluzby Internetu v oblasti e-commerce jsme vyuzili
nasledujicich indikatori: E_ AESELL - Podniky pfijimajici objednavky pies pocitacoveé
tfizené sité¢, E_ ESELL - Podniky prodéavajici online (alesponi 1 % z obratu), E AEBUY
- Podniky nakupujici pies pocitaCové tizené sité, E EBUY - Podniky nakupujici online
(alesponi 1 % z obratu) (Eurostat, 2017).

Pro oblast e-business jsme srovndvali nasledujici indikatory: E ERP1 - Podniky majici
ERP systém pro sdileni informaci mezi odliSnymi provoznimi oblastmi, E CRM -
Podniky vyuZivajici programoveé feSeni typu CRM (Customer Relationship
Management), E CRMAN - Podniky vyuZzivajici CRM k analyze informaci
o zékaznicich pro marketingové ucel, E CRMSTR - Podniky vyuzivajici CRM k ziskani,
uchovani a vyuziti informaci o klientech pro dalsi podnikové potieby, E INV2 SISORP
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- Podniky odesilajici/piijimajici elektronické faktury ve standardni struktufe vhodné pro
automatické zpracovani a sdileni informaci elektronicky, E INV2 ECOM - Podniky
odesilajici/ptijimajici elektronické faktury ve standardni struktufe vhodné pro
automatické zpracovani libovolnou vypocetni technikou (Eurostat, 2017).

2 Sbér dat a metodika zpracovani
2.1 Sbér dat

Prehled literatury uvedeny v piedchozich ¢astech doporucuje sledovat fadu faktorii
a ukazatel, které ovliviiuji digitdlni konkurenceschopnost. Pro empiricky odhad
digitalni konkurenceschopnosti je tieba vyuzit robustni mnozinu dat. Data pro analyzy
byla ziskéna z databaze Eurostat, (http://ec.europa.eu/eurostat/data/database). V ¢lanku
se pracuje s verzemi jednotlivych ukazatelt k 18. 1. 2016.

2.2 Metodika zjiStovani souhrnnych indext

Pro vzajemné srovnani zemi Evropské unie na zédkladé vybranych ukazatela (kritérii)
se nabizi metodika vicekriteridlniho hodnoceni variant. V modelech vicekriteridlniho
rozhodovanti je tteba definovat kone¢ny pocet p hodnocenych ¢i rozhodovacich variant
(a1, ar, ..., ap), kterym lze ptitadit charakteristiku ¢i hodnoceni podle & kritérii (f1, f>, ...,
fr). Cilem vypoctl metod vicekriteridlniho hodnoceni variant mize byt rozdéleni variant
na tzv. dobré a Spatné (€1 efektivni a neefektivni), nebo uspotadani variant do potadi,
ptipadné pouze nalezeni kompromisni vitézné varianty. Pro porovnani zemi, které
v naSem srovnani ptredstavuji hodnocené varianty, je z téchto moznosti vhodné ziskani
vysledného uplného usporadani.

Pred vybérem metody bylo nutné stanovit kritéria, dle kterych budou zemé
hodnoceny, a nasledn¢ doplnit chybéjici udaje. Stanovili jsme tedy v souladu s principy
uvedenymi v Novotny a Vorisek (2011) dvé zakladni oblasti kritérii: ukazatele z oblasti
e-commerce a ukazatele z oblasti e-business.

U vSech vybranych kritérii jsou dostupné informace kvantitativniho typu, coz
zjednodusuje vyber metody. JelikoZ se vZzdy jedné o procenta, nabizela by se moznost
prostého souctu hodnot pro kazdou zemi za vSechna kritéria. To by vSak mohlo byt
v urcité situaci zvyhodiujici (u extrémnich hodnot) ¢i naopak diskriminacéni. Proto jsme
se priklonili k metod¢, kterd zohlediiuje také variabilitu dat v rdmci jednoho kritéria — a
tou je metoda TOPSIS (,,Technique for Order Preference by Similarity to Ideal
Solution®). Data jsou k dispozici za vice let a obvykle se méni z roku na rok v fadech
jednotek a vétSinou rostoucim trendem blizkym linearnimu.

U zemi i, kde chybi hodnota za rok R a zaroven jsou k dispozici hodnoty v roce (R-
1) a (R+1), je chybé&jici udaj (pro kritérium k) xir nahrazen linedrni interpolaci, tj.
aritmetickym primérem hodnot xiuz-; a xir+1. V piipadé, Ze jde o chybéjici hodnotu roku,
ktery je krajnim rokem z dostupnych pozorovani, je tato hodnota nahrazena hodnotou
nejbliz8iho roku u téhoz kritéria a téZze zemé. V situaci, kdy chybi tidaje za vice let a
nelze pouzit vySe uvedeny postup (dostupna data ze starSich let jsou fadové odlisna
oproti novejSim rokiim), je chybéjici idaj nahrazen bud’ priimérem za 27 ¢lenskych statt
EU, nebo primérem EU27 za dany rok, ktery je vyndsoben koeficientem s; (zaokrouhlen
na 1 desetinné misto) ziskanym pro zemi i zpoméru dostupnych dat dané zemé
k priméru EU27 (tj. v situaci, kdy je dand zem¢ dle dostupnych dat v alespoii jednom
ze sledovanych let vyrazné horsi ¢i lepsi nez primér EU27). V ptipadé, kdy u dané¢ho
kritéria nejsou pro urcitou zemi data pro zadny ze sledovanych roki, je koeficient ur¢en
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na zakladé¢ primérovani podili dat zlet povahové blizkého kritéria dané zemé k
hodnotam priméru EU27.

Po ziskdni matice obsahujici jak varianty (zem¢ EU), tak vybrand kritéria a
hodnoceni vSech zemi dle vSech kritérii, je mozné pfistoupit k uréeni potfadi zemi
metodou TOPSIS. Pro zacatek predpokladame, Ze jsou vSechna zvolena kritéria stejné
dualezita, tj. vaha kazdého kritéria odpovida podilu //k, kde k& je pocet kritérii.

V oblasti vicekriteridlniho rozhodovéani je zndmé nepieberné mnozstvi metod
(ptehled a popis lze nalézt napt. v dilech Fiala (2008) ¢i Figueira et al. (2005). Metoda
TOPSIS byla poprvé pouZzita v roce 1981 (Hwang a Yoon, 1981). V odborné literatuie
byva vyuzivana k nejriznéjSimu srovnani a vyhodnoceni, napt. k hodnoceni lokalit na
péstovani rostlin (Yong, 2006) ¢i ke srovnani zplsobl vyroby elektrické energie
(Sarkar, 2014). Najdeme ji vSak 1 pii srovnani zemi, at’ uz z pohledu postaveni zemi
sohledem na cestovni ruch (Hashemabadi a Razmi, 2014), zhodnoceni dopadu
ekonomické krize na vybrané ekonomické ukazatele v letech 2002-2009 ve vybranych
zemich EU a v Turecku (Mangir a Erdogan, 2011) ¢i srovnani zemi EU z pohledu
vyvoje informacni spole¢nosti mezi roky 2005 a 2010 (Latuszynska, 2014). Posledni ze
zminovanych ¢lanki se podoba nasi analyze, avSak vyuziva pouze 8 kritérii k hodnoceni
zemi v¢etné drobné modifikace metody TOPSIS slucujici sledované obdobi do jednoho
(obdoba fuzzy TOPSIS). V naSem piipad¢ ponechavame jednotlivé roky odd€lené pro
ziskani kompletniho uspotfadani a mozného mezirocniho srovnani.

Zékladni mySlenkou metody je pifedpoklad, Ze nejlepsi varianta ma nejmensi
vzdalenost od idedlni varianty a nejvétsi od bazalni varianty, pficemz idedlni varianta
dosahuje nejlepsi hodnoty dle kazdého kritéria (obvykle jde o hypotetickou variantu) a
bazalni varianta naopak dosahuje nejhorsi hodnoty dle kazdého kritéria.

Nize uvedené vzorce jsou odvozeny za piredpokladu, ze vSechna kritéria jsou
maximaliza¢niho typu (tj. je preferovana vys$$i hodnota). Minimaliza¢ni kritéria je
tteba prevést na maximalizacni, a to napiiklad odectem dat od nevyssi mozné hodnoty
daného kritéria.

Pro vypocet je data nutné normalizovat, tj. pfevést vSechna kritéria na stejnou skalu
(0;1). Tato normalizace poupravi extrémni hodnoty.
Normovanou kriterialni matici lze tedy konstruovat podle vztahu
ny= ———, i=12,..,p, j=12,..k (1)
(EL.04)%)
kde
rj —oznacuje normovanou hodnotu pro i-tou variantu a j-t€ kritérium a

vij — puvodni kriteridlni hodnotu pro i-tou variantu a j-té kritérium po prevodu
kritérii na maximalizaci.

V dalsim kroku je tfeba sestavit vazenou kriterialni matici W = (w;;) podle vztahu

Wij =Uj'rij (2)

kde v; oznacuje vahu kritéria j. Z matice W nasledné urCime teoretickou idealni (H)
a bazalni (D) variantu, kde H; = max; wy;, j =1,2,..,k (k udava pocet kritérii) a
D] = mini Wij! ] = 1, 2, . k.
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Pro kazdou variantu nasleduje vypocet vzdalenosti od idedlni varianty d;f =

\/Z;‘zl(wij—Hj)z a od bazalni varianty d; = \/Z;‘zl(wij—Dj)z. Z téchto

vzdalenosti je pak v poslednim kroku vypocten tzv. relativni ukazatel vzdéalenosti od
i
df+d;

bazélni varianty ¢; =

Varianty jsou poté uspotfaddany podle klesajici hodnoty c¢;.. Na zaklad¢ ziskanych
hodnot ¢; jsou zemé rozfazeny do 8 clusterd. Sife intervald je pro viechny clustery a
vSechna srovnani shodna s vyjimkou clusteru ¢. 1 a ¢. 8. Cluster 1 (¢; od 0,75 do 1)
zahrnuje nejlépe hodnocené zemé (z povahy metody TOPSIS je koeficient ¢; v rozmezi
0-1, pficemZ hodnoty 1 lze dosahnout pouze v ptipad¢, ze by v souboru byla jedina
varianta dosahujici nejlepSich hodnot podle vSech kritérii, coz se v piipad€ sledovanych
zemi nestalo) a cluster 8 naopak zemé hodnocené nejhtite (c;je v rozmezi 0-0,15). Ostatni
clustery maji pak $itku 0,1 — tj. napf. pro cluster 2 je ¢; v intervalu 0,15-0,25. Vlastni
vypoclty a analyzy jsou potom provedeny v programu MS Excel a v programu Sanna.

3 Rozbor problému a diskuze

Vyvoj vyuzivani ICT sluzeb v Ceské spolecnosti, v souladu s obvykle pouzivanymi
postupy v Evropské unii, je sledovan narodnimi statistickymi Setfenimi kazdorocné.
Problém dlouhodobéjsiho sledovani vyuZzivani ICT sluzeb spociva ve faktu, Ze se v Case
postupné méni sledované sluzby a proto vzorek dat neni vSechna obdobi stejny.
Ptikladem mtize byt nasazeni technologii ADSL, které napt. pied deseti lety témét nikdo
nevyuzival. ICT sluzby, sledované v sou€asnosti, je mozné rozd¢lit na dvé velké oblasti.
Prvni z nich jsou sluzby infrastrukturni (technologické ukazatele) — tedy jakych
technologii v naSi spolecnosti vyuzivame, a sluzby datové — kterd data s rozsahlé
nabidky Internetu vyuzivame a k jakym ¢innostem. Z nich se v tomto ¢lanku zabyvame
datovymi sluzbami, které vtomto pojeti piedstavuji vyuzivani Internetu spojené
s ¢innostmi  e-commerce, kdy se sleduji ukazatele, tykajici se elektronického
obchodovéni, prodeje a ndkupu zbozi nebo sluzeb pomoci Internetu a poslednimi
sledovanymi ukazateli jsou pak sluzby e-business, reprezentujici elektronické sluzby
pro podporu podnikatelské ¢innosti.

3.1 Datové sluzby Internetu — ekonomické

Jedna se tedy o jiz zminované oblasti e-commerce a e-business. Obecné pak na
tyto sluzby v bézné ekonomické praxi navazuje nasazovani prostfedkil business
inteligence (BI). Tyto prostiedky potom slouzi k hlubsi analyze ziskanych dat a jsou
ve stale vétsi mife nasazovany nejen do podnikatelského sektoru, ale 1 do sektoru
vefejné a statni spravy.

3.1.1 E-commerce

V nasazovani prostiedkil e-commerce patii Ceska republika mezi vedouci zemé
Evropy. Vklinila se na druhou pozici mezi tradi¢ni skandindvské lidry integrace
informacnich technologii do ekonomik a je spole¢né s Danskem v prvnim clusteru.
V CR doslo ve sledovaném obdobi k realizaci fady projekti, které rozsitily jiz tak
vysokou miru vyuzivani informacni technologie pro ndkup a prodej vyrobku a sluzeb
mezi podniky. Povinnost pracovat se systémem datovych schranek, zdkladnimi registry
a postupujici elektronizace sluzeb veifejné spravy do jist¢é miry donutila podniky

156



investovat od ICT vybaveni. To je potom vyuzivano nejen pro komunikaci s vefejnou
spravou, ale také mezi podniky navzajem.

Tab. 1: Datové sluzby — E-commerce — vysledky
Vysledné relativni

Poradi v roce Zem hodnoceni Cluster
2014 (2010)
2014 2010 2014 2010
2 (10) Ceska republika | 0,81187 | 0,51547 1 4
15(17) EU27 0,39268 | 0,38178 5 5
22 (26) Slovensko 0,26229 | 0,15900 6 7
25 (23) Mad’arsko 0,25281 | 0,22825 6 7
26 27) Polsko 0,22501 | 0,15133 7 7

Zdroj: (autori)

V roce 2010 patfila mezi nerozvinutéjsi zemé v této oblasti Ceské republika (obr. 1).
Jeji vedouci uloha prakticky ve vSech sledovanych ukazatelich jiz v roce 2010 je patrna
1z nasledujiciho obrazku 1. Pouze u ukazatele ,,Podniky nakupujici pfes pocitacové site*
(E_AEBUY) se hodnota ukazatele kryje shodnotou zjisténou ve statech EU27,
v ostatnich ukazatelich tento pramér Ceskd republika jasné pievysuje. Nejméné
rozvinuté je pouzivani téchto sluzeb na Slovensku (Sesty cluster). Do stejného clusteru
pak patii i Mad’arsko. Polsko se zatadilo ve vyuzivani sluzeb e-commerce dokonce do
sedmého clusteru.

V roce 2010 patiila k nejvyuzivanéjSim sluzbam jasné sluzba nédkup podnikii pies
pocitaové sit& (E_AEBUY) — 30 % v Ceské republice a EU 27. Nejméné pouzivanymi
sluzbami jsou pfijimani objednavek podniky ptes pocitacové sit¢ (E-AESELL) a
podniky, prodéavajici alespont 1 % svého obratu pomoci pocitacovych siti (E-ESELL)
v Polsku, na Slovensku a v Mad’arsku, kde se tyto sluzby nepouzivaly v roce 2010
prakticky vibec.

Obr. 1: Datové ukazatele e-commerce v zemich V4 a EU27 rok 2010

E_AESELL
60

50

40

Ceska republika

= = = Mad’arsko

E EBUY E_ESELL == = Polsko
------ Slovensko

EU27

E_AEBUY
Zdroj: data (Eurostat, 2017), obrdzek autori
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Obr. 2: Datove ukazatele e-commerce v zemich V4 a EU27 rok 2014
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Zdroj: data (Eurostat, 2017), obrazek autori

Vroce 2014 v Ceské republice vyrazné vzrostl ukazatel nakup podnikd pies
pocitacové sité (E_ AEBUY) na troven 64 % podniki (obr.2). Doslo k rozvoji sluzby
nakupu podniki ptesahujici 1 % z obratu (E-EBUY) v Polsku o 10 procentnich bod,
naopak ve stejném ukazateli nastal v Ceské republice pokles o 13 %. V Ceské republice
se pak navysil pfiblizné o 10 % jak ukazatel pfijimani objedndvek podniky pies
pocitatové sit¢ (E-AESELL), tak i ukazatel podniky prodavajici alesponn 1 % svého
obratu pomoci pocita¢ovych siti (E-ESELL). Sluzby pfijimani objedndvek podniky pies
pocitacové sit¢ (E-AESELL) a podniky, prodavajici alesponi 1 % svého obratu pomoci
pocitacovych siti (E-ESELL) nejsou ani v roce 2014 prakticky vyuzivany Polsku, na
Slovensku a v Mad’arsku. Postaveni Ceské republiky mezi ostatnimi zemémi V4 miize
byt ovlivnéno i rozvojem automobilového primyslu v CR, kde je elektronicka
komunikace vyZzadovana v rdmci celého dodavatelského tetézce.

3.1.2 E-business

V oblasti E-businessu je tradi¢ni nadvlada skandinavskych zemi prolomena, byt na
prvnich dvou mistech jsou zemé Finsko a Dansko (druhy cluster). Mezi né€ se vklinily
zem¢& s uzkou vzijemnou ekonomickou vazbou a témi jsou Belgie, Rakousko a
Némecko. Zajimavé je osmé misto Slovenska (Ctvrty cluster), které naznacuje Siroké
zapojeni této zem¢& do mezindrodni integrace a integraci ICT do ekonomickych procest
organizaci (Tab. 2).

Tab. 2: Datové sluiby — E- business

. vysledné relativni Cluster
Poradi v roce Zeme hodnoceni
2014 (2010)
2014 2010 2014 | 2010

8(8) Slovensko 0,47598 | 0,43630 4 5
17 (20) EU27 0,32950 | 0,31897 6 6
23 (22) Ceska republika | 0,28476 | 0,28465 6 6
29 (30) Polsko 0,20893 | 0,19109 7 7
31 (31) Mad’arsko 0,12844 | 0,02053 8 8

Zdroj: autori
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V této Casti je interpretace vysledkd nejednoznacna. Svoji roli zde hraje zpisob
uzavirani kontraktl a prace se zakaznikem, kterd je hodné zéavisla na kulturnim
prostiedi. V zemich, kde je zavedeno Gstni uzavirani dohod a preferovan osobni kontakt
obchodnika se zdkaznikem, je obecné rozsah vyuZzivani e-business feSeni niZsi.

V oblasti e-business je nejrozsitenéj$i pouzivani sluzeb na Slovensku, které si svoje
postaveni udrzuje jiz od roku 2010 a je na osmém misté¢ mezi Evropskymi zemémi.
Naproti tomu v ostatnich zemich V4 nejsou tyto sluzby ptili§ vyuzivany. Ceska
republika na 23. misté (Sesty cluster) je pod primérem EU27 a Polsko a Mad’arsko
uzaviraji pomyslny peloton evropskych zemi— Polsko je 29. a patii do sedmého clusteru
a Mad’arsko je dokonce jedinou zemi, ktera patii do osmého clusteru. V roce 2010 byly
sluzby e-business nejvice rozsifeny na Slovensku. Jednalo se o pouzivani aplikaci a
systéml CRM pro tizeni podniku (E_CRM), pro analyzu informaci o zdkaznicich a pro
potieby marketingu (E_CRMAN), uchovavani téchto informaci v podnikovych
informacnich systémech (E_CRMSTTR) a odesilani elektronickych faktur ve
standardni  struktufe pro automatizované zpracovani a sdileni informaci
(E_INV2 _SISORP). A prakticky na stejné urovni bylo vyuzivani sluzby zasilani a
prijem elektronické faktury pomoci libovolné vypocetni techniky (E INV2 ECOM).
V Ceské republice se naproti tomu vyuzivalo v §ir§i mife (pfiblizné ve stejné jako je
primér EU27) sluzby sdileni informaci CRM mezi odliSnymi provoznimi oblastmi
podniku (E_ERP1). V Polsku a v Mad’arsku bylo pouzivani sluzeb CRM minimalni.

V roce 2014 si vedouci postaveni zachovalo Slovensko (obr.3). Mira vyuzivani
jednotlivych sluzeb e-businessu zistala prakticky nezménéna v Ceské i Slovenské
republice, zato doslo k narastu vyuzivani sluzby E_ ERP1 v Polsku (piiblizné o 15 %) a
sluzby E_INV2 v Mad’arsku také ptiblizné€ o 15 %. VSechna zde uvedena zjisténi sice
vychézeji z dat, ktera publikuje Eurostat, ale jednotlivé naméfené hodnoty jsou silné
ovlivnéné kvalitou dostupnych dat z jednotlivych ¢lenskych zemi V4.

Obr. 3: Datové ukazatele e-business v zemich V4 a EU27 rok 2010 (vlevo) a 2014
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Zdroj: data (Eurostat, 2017), obrdzek autori
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Zavér

Analyza ukazateli penetrace ICT pres ob¢ vyse uvedené oblasti (e-commerce a e-
business) do ekonomiky ukézala, Zze obecnym trendem ve zkoumaném obdobi 2010 —
2014 v evropskych zemich je rostouci penetrace ICT, a dale ze vice vyuzivané sluzby
ICT jsou z oblasti e-commerce neZ z oblasti e-business. V roce 2014 byla v Ceské
republice nejveétsi penetrace funkci e-commerce (80 % wuzivatel), ve Slovenské
republice pak funkcionality e-business (40 % uZivateli).

Podékovani

Clanek byl zpracovan za podpory prostfedki institucionalni podpory na dlouhodoby
koncepéni rozvoj védy a vyzkumu na Fakult¢ informatiky a statistiky Vysoké Skoly
ekonomické v Praze (IP400040), projektu GACR 17-02509S.
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MODEL LOGISTICKEJ REGRESIE PRE LONGITUDINALNE
UDAJE

LOGISTIC REGRESSION MODEL FOR LONGITUDINAL DATA
Viera Labudova, Martina Lakatova

Abstract: The objective of this paper is to describe particularity of longitudinal data
and methods which can be used to analyse them. The assumption of usual tools used
for analysis is the independence of observations. In order to analyse of longitudinal
data, we have to make provisions for their particularity, which is the dependence of
observations. Therefore, while we analyse them, we must employ methods that are
adjusted to that dependence. Several approaches have been proposed to model binary
outcomes that arise from longitudinal studies. Most of the approaches can be grouped
into two classes: the population-averaged and subject-specific approaches. The
generalized estimating equations (GEE) method is used to estimate population
averaged effects. In this paper, we investigate the Generalized Estimating Equation
(GEE) capabilities of PROC GENMOD for correlated outcome data to fit models
using unspecified (unstructured) correlation structure. The data from EU SILC was
used to find out how material deprivation of households in the Slovak Republic
(material deprivation: yes (1), no (0)) is linked to their available characteristics.

Keywords: Longitudinal Data Analysis, Material Deprivation, Generalized Estimating
Equation Model, EU SILC.

JEL Classification: C10, M31, O10.

Uvod

Dizajn mnohych experimentdlnych vyskumov je zaloZeny na meraniach, ktoré sa
opakuju na vyskumnej vzorke v oddelenych ¢asoch, tzv. vinach. Takyto druh merania
ma nazov longitudindlny vyskum. V ramci longitudindlnej Stadie sa zbieraji data
aspon v dvoch rozdielnych casovych obdobiach. Predmetom sktimania moézu byt
jednotlivcei alebo skupiny, v ramci jednotlivych cyklov to mozu byt ti isti jednotlivcei
alebo aspoit im podobni. Ciel'om takejto Studie je zachytenie a skiimanie zmeny v Case
a porovnanie medzi jednotlivymi cyklami (Basl, 2007). Aplikécia ¢asovej dimenzie je
faktorom, ktory longitudindlny vyskum stavia do opozicie k prierezovému vyskumu
(Babbie, 2010).

Modelovanie longitudinalnych dat si vyZaduje pouzitie inych pristupov ako pri
analyze prierezovych udajov. Hlavnym ciel'om tohto prispevku je ukazat moznosti
modelovania hodndt binarnej zavislej premennej na zaklade udajov, ktoré boli ziskané
longitudinalnym prieskumom.

Longitudinalne (panelové) tdaje zacali pouzivat v akademickom vyskume P. F.
Lazarsfeld a M. Fiske (Lazarsfeld a Fiske, 1938; Lazarsfeld, 1940) v 40. rokoch
minulého storo€ia a to v oblasti vyskumu verejnej mienky. Potreba analyzovat
longitudindlne udaje viedla k vyvoju modelovacich technik, ktoré zohladiuji ich
Specificky charakter. Pri modelovani bindrnej zavislej premennej sa pouziva
zovSeobecneny linedrny model, ktory bol prvy krat predstaveny v praci Neldera a
Wedderburna (1972). Moznosti pouzitia tohto modelu pri skorelovanych déatach jeho
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rozSirenim o tzv. pracovni korelaénli maticu, ktord kvantifikuje zavislosti medzi
pozorovaniami, opisali ako prvi Liang a Zeger (1986) a Zeger a Liang (1986). Do
modelovania zavislej premennej zaviedli pristup, ktory sa uvadza pod skratkou GEE —
generalized estimating equations, alebo sa pouziva pomenovanie margindlny model,
resp. populacne-spriemerovany model. Dalie podrobnosti nielen o triede populaéne-
spriemerovanych modelov, ale aj o objektovo-Specifickych modeloch prindsajua Zeger
et al. (1988) a Neuhaus et al. (1991). Opis logistického modelu s ndhodnymi efektmi,
ktory sa pouziva pri odhade vplyvu hlavnych efektov v objektovo-Specifickych
modeloch mozno ndjst’ v pracach autorov Stiratelli et al. (1984), Wong a Mason
(1985), Lee a Nelder (1996) a Hu et al. (1998). Autori Snijders a Bosker (1999) a
Mason (2001) poukdazali, v suvislosti s analyzou longitudindlnych udajov, na
dolezitost’ pouzitia takych modelovacich technik, ktoré zohl'adiiujii zavislost’ merani.
Svojim vyskumom potvrdili, Ze nereSpektovanie podmienky nezavislosti pri aplikacii
analytickych néastrojov vedie k neefektivnym a cCasto aj ku skreslenym odhadom
parametrov modelu. R6zne pristupy k analyze panelovych dat v Statistickom programe
SAS uvadza vo svojej praci Paul Allison (1999), ktory praktickymi ukazkami ilustruje
hlavné rozdiely medzi marginalnymi modelmi, modelmi s fixovanymi efektmi a
modelmi s robustnymi Standardnymi chybami.

1 Formulacia problematiky
1.1 Dizajn longitudinalneho vyskumu

Longitudindlny vyskum ma tri druhy dizajnov: opakovany prierezovy vyskum,
panelovy vyskum a kohortny vyskum.

Opakovany prierezovy vyskum (repeated cross-sectional analysis), resp. vyskum
trendu sa uskutociiuje v rdoznych casovych obdobiach ato vzdy na inej vzorke.
Vzhl'adom na to, ze jeho zameranim je porovnanie vysledkov ziskanych v ré6znych
casovych obdobiach, viaze sa k jednej téme, ma teda to isté zameranie (Ruspini, 2002;
Subrt, 2013).

Kohortny vyskum (cohort analysis) je analyza udalosti, ktoré nastali v tej istej
kohorte alebo generacii.

Panelovy vyskum (panel analysis) je Specidlny dizajn longitudindlneho vyskumu.
Jeho Specifickym znakom je to, Ze sa pri ilom opakovane zbieraju informacie na tej istej
vyberove] vzorke vroznych c¢asovych obdobiach. Longitudindlne tudaje ziskané
z panelovych §tadii mozno pouzit na analyzu kratkodobej dynamiky zmien, napr.
pohybov do a von z trhu préace, prechodov do a von z chudoby alebo na sledovanie
procesu demografickych zmien. Mozno ich pouzit’ aj na skimanie dlhodobych ucinkov,
napr. vplyvu vzdelavania na trh préace, zavislosti Studijnych vysledkov deti v skole
a neskor v ich samostatnom zivote v zavislosti od rodinného zazemia, sledovanie vzt'ahu
medzi zdravotnym stavom cloveka a jeho sposobom Zivota (Laurie, 2013).

Okrem tychto troch dizajnov longitudinalneho vyskumu moZno uskuto¢nit’ aj
hybridny vyskum, ktory je kombindciou panelového vyskumu a opakovaného
prierezového zistovania (Kalvas, 2003; Lechnerova, 2009).

1.2 Longitudinalne data, panelové data

V praxi sa Casto pouziva ako ekvivalent longitudinalneho prieskumu jeho dizajnova
podoba panelovy prieskum. Toto nahradenie vSeobecného tvaru jednou z jeho
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Specifickych podob spdsobuje mnozstvo nedorozumeni a nejasnosti. Na druhej strane
sa akceptuje pouzitie pojmu longitudindlne data ako ekvivalentu k pojmu panelové
data. V d’alSej Casti budeme pouzivat’ pojem longitudinalne, resp. panelové data ako
vysledok panelového zist'ovania.

Longitudinalne, niekedy nazyvané panelové data, su udaje, ktoré boli ziskané na
tom istom vyberovom subore v roznych asovych obdobiach. Jednotkami stboru
mozu byt jednotlivei, domacnosti, podniky, atd’.

Na longitudindlne dita mozno nazerat’ tiez ako na zhluky dat, resp. Specidlny
pripad zhlukovo skorelovanych dat (cluster-correlated data). Zhluky moézu byt
vysledkom prirodzenej hierarchickej Struktiry populacie, alebo su vysledkom dizajnu
Studie, pripadne sa pri vytvarani zhlukov v datach aplikuju obidva aspekty.

Longitudinalne udaje maju v porovnani s prierezovymi udajmi, alebo s udajmi
¢asovych radov niekol’ko vyhod. UmozZiuju presnejSie odhady parametrov modelu a to
z dévodu vicsieho poctu pozorovani. Modely vyuzivajuce panelové data umoziuji
kontrolovat’ vplyv vynechanych, resp. nepozorovanych premennych, ktoré sa nemenia
ani v ¢ase ani v ramci prierezovych dat (Hsiao, 2005).

Za hlavné nevyhody modelov, ktoré su zaloZené na longitudindlnych udajoch,
moZno povazovat’ predovsetkym problémy, ktoré st spojené so zberom udajov. Tie su
dané samotnou charakteristikou panelu zist'ovania a hlavne podmienkou, aby sa pocas
celého obdobia zistovania nemenil siibor Statistickych jednotiek. Dalsim délezitym
predpokladom longitudindlneho vyskumu je aj vytvorenie stabilného vyskumného
timu, ktory musi ostat’ zachovany pocas celej doby vyskumu (Bijleveld, 1998).

2 Metody
2.1 Metody analyzy longitudinalnich udajov

Pre analyzu longitudindlnych tdajov (dajov so zhlukovou Struktirou) existuje
niekol’ko roznych analytickych metéd. Opakované merania mozno analyzovat
pomocou analyzy rozptylu. Jej pouzitie vSak nardZza na mnozZstvo obmedzujicich
podmienok (Ballinger, 2004).

Pri modelovani hodnot zavislej premennej na zdklade longitudindlnych tdajov
treba brat’ do uvahy skutocnost, ze vysledky opakovanych merani na tom istom
objekte maju tendenciu byt skorelované (Zeger, Liang, Albert, 1988).

Pri modelovani sa vyuZzivaju dva rozdielne pristupy: objektovo-Specificky (subject-
specific) a populane spriemerovany pristup (population-averaged) (Zeger, Liang,
Albert, 1988). Objektovo-Specificky pristup pouziva model s ndhodnymi efektami
amodely zmieSanych efektov (mixed-effect models) (Crowder, 1995). Model
zmieSanych efektov zachytava zdvislosti medzi pozorovaniami, ktoré boli ziskané na
tej istej jednotke. Populacne spriemerovany pristup vyuziva GEE metoéda (The
generalized estimating equation) (Crowder, 1995). GEE metdda poskytuje priemerné
hodnoty odhadov parametrov pre celi populdciu (Crowder, 1995, Zorn, 2001).

GEE metoda (GEE pristup) bola vyvinuta a opisand autormi Liang a Zeger (Liang,
Zeger, 1986), (Zeger, Liang, 1986). Jej vyuzitie suviselo s testovanim vplyvu faktorov
(nezavislych premennych) na premenné s rozdelenim pravdepodobnosti patriacim do
mnoziny rozdeleni exponencidlneho typu (Ballinger, 2004). GEE modelovanie je
rozSirenim zovSeobecneného linedrneho modelu (Nelder, Wedderburn, 1972) a to o
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zahrnutie korelacii medzi hodnotami zavislej premennej. Na zaklade tohto pristupu bol
vyvinuty marginalny model, resp. model populacného priemeru.

V ¢lanku najskor velmi zjednoduSene predstavime model logistickej regresie pre
data, v ktorych predpokladdme nezavislost’ pozorovani. V d’alSej Casti zavedieme jeho
tvar pre pripad longitudindlnych udajov.

2.1.1 Zovseobecneny linedarny model GLZ (Generalized Linear Model)

Model logistickej regresie je Specidlnym pripadom zovSeobecneného linearneho
modelu (Generalized Linear Model). Ten mozno pouzit v pripade, ak ma
vysvetlovana premenna aj iné ako normalne rozdelenie pravdepodobnosti, napr.
binomické, Poissonovo, exponencialne, gama rozdelenie.

ZovSeobecneny linearny model sa skladd z troch casti: z nahodnej zloZky,
identifikujicej rozdelenie pravdepodobnosti zdvislej premennej, zo systematickej
zlozky, ktord Specifikuje linearnu funkciu vysvetlujucich premennych a z vézbovej
funkcie, ktora opisuje funkény vzt'ah medzi ndhodnou zloZkou a systematickou zloZkou.

Néhodna zlozka zov§eobecneného linearneho modelu je tvorena vektorom nezavislych
néhodnych premennych Y=(Y,,Y,,...Y,). Kazda nezavisla premennd Y,, i=1,2,..n, ma
rozdelenie pravdepodobnosti zo skupiny rozdeleni exponencialneho typu.

Systematickou zloZkou je vektor n=(7,,7,....1, )T , ktory mozeme vyjadrit’ takto:

n=Xp (D
kde X je matica typu nx( p+1) obsahujuca pozorované hodnoty vysvetlujucich
premennych X, X ,,... X, na objektoch O,,0,,..0,, priCom prvy stlpec matice
obsahuje iba jednotky a B je ( p +1) -prvkovy vektor neznamych parametrov modelu
B=(5,.B,.--B, )T. Vektor n sa nazyva linedrny prediktor.

Vizbova, resp. spojovacia funkcia, spajajica ndhodnt a systematicku zlozku
modelu, je poslednou castou GLZ. Védzbovou funkciou je funkcia g podmienene]
strednej hodnoty vysvetl'ovanej nahodnej premennej £ ( yl.): w=FE (Y |xl.), ktora
vyhovuje nasledujucej poziadavke

g(E(3))=g(u)=n=xPB.i=1,2,.n )

kde x, je vektor hodndt vysvetlujucich premennych zodpovedajucich objektu O, .
Pouzitim vdzbovej funkcie logit dostdvame model logistickej regresie

IL[.
)=In———=x, 3
g(u) L 3)
2.1.2  RozSirenie zov§eobecneného linedarneho modelu pre longitudindlne ddta

V d’alSom budeme predpokladat, Ze merania hodnot nezavislych premennych
X, Xy X, ' ahodndt zavislej premennej Y boli opakované ¢ krat, 1<¢ <¢.

! Vstupné premenné moézu byt ¢asovo nezavislé (napr. pohlavie), alebo ich hodnoty sa mézu menit
s Casom (napr. prijem, pocet ¢lenov domacnosti).
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Vysledkom su pozorovania ( yi].,xl.j) pre objekty i =1, 2,...n a obdobia ¢,,j =1, 2,..t 2,

kde y, je hodnota zavislej premennej merana na i-tom objekte v Case j a

T
X, = (xyl,xyz...xyp) je (px1)- rozmerny vektor hodnét vysvetlujucich premennych

pre objekt i v Case j. Na kazdom objekte O, je teda uskutonenych ¢ merani. Nech y,

T
je (¢ x1)-rozmerny vektor (yil,yiz,...yiti) a X, je (f,xp)-rozmerna matica

X = (x“,xiz.. X )T , opisujuca hodnoty nezadvislych premennych pre i-ty objekt.

Air,
Nech je i-ty objekt opisany vektorom hodndt zavislej premennej

T T

Y, = ( Vits Vizsre-Va ) a prislichajucim vektorom strednych hodnot p; = ( Hips Mooty ) ,
kde p; je stredna hodnota zavislej premennej Y, v ¢ase j. Premenné Y; st nezavislé

medzi jednotlivymi pripadmi a skorelované medzi jednotlivymi obdobiami (vnutri
objektu). GLM model pre longitudinalne data sa liS§i od modelu pre merania, medzi
ktorymi nie je koreldcia len tym, ze sa musi navySe odhadovat’ kovarian¢na (resp.
korela¢nd) Struktira skorelovanych merani. Marginalny model Specifikujici vzt'ah
medzi funkciou strednej hodnoty u,;a vektorom hodndt vysvetlujacich premennych

x,; ma tvar (Allison, 2009; 2012)

g(u;)=x; 4)

kde g je znama vdzbova funkcia (v pripade alternativnej zavislej premennej je to
funkcia logit) a B je ( p X 1) - rozmerny vektor hodnot nezndmych parametrov modelu.

3 Rozbor problému

Na Slovensku, podobne ako v d’al$ich krajinach Eurdpskej tinie, sa vykonava kazdy
rok Statistické zistovanie EU SILC, ktoré je zamerané na prijmy a zivotné podmienky
domacnosti. Zistovanie v sebe zahfnia okrem prierezovej zlozky aj longitudinalnu
zlozku. V praktickej cCasti Clanku je vyuZitd prave longitudindlna zloZka tohto
zistovania na identifikaciu faktorov, ktoré Statisticky vyznamne vplyvaju na vyskyt
materialnej deprivacie v domécnostiach Slovenska.

Za materidlne deprivovanii domacnost’ sa v Eurdpskej Unii povazuje domacnost’,
ktora cCeli vynatenému nedostatku aspoit vtroch zdeviatich nasledovnych
deprivaénych poloziek, ktoré si nemdze finan¢ne dovolit: celit neocakavanym
vydavkom, ist’ raz za rok na 1 tyzden dovolenky mimo domov, uhradzat’ nedoplatky
spojen¢ s hypotékou alebo ndjomnym, thradou za energie alebo splacanim nakupov na
udrziavat’ primerané teplo v byte, alebo si nemo6ze finan¢ne dovolit, aj keby chcela
(ide o tzv. vynuteny nedostatok): pracku, farebny televizor, telefon alebo automobil.

Pri analyze sme pouZili databazu individualnych udajov zistovania EU SILC (UDB
verzia 23/09/2016), ktord nadm pre potreby vyskumnych analyz poskytol Statisticky
urad Slovenskej republiky. Z longitudindlnej zloZky tejto databazy sme pouZili tdaje

2 Ak je pocet merani pre vietky objekty rovnaky a vzdialenosti medzi jednotlivymi &asovymi
obdobiami st rovnaké, potom ¢ je celkovy pocet obdobi, v ktorych bolo uskutocnené meranie.
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o domacnostiach, ktoré boli opakovane sledované a opytované v rokoch 2012, 2013,
2014 a 2015.

EU SILC sa vramci Slovenska realizuje ako integrovand (,,rotacna®) forma
zistovania so Styrmi ¢iastkovymi subormi (Obr. 1). Na zaciatku (rok 2012) bola vybrana
reprezentativna vzorka domacnosti a ta sa rozdelila na Styri podsubory (replikacie 1, 2,
3, 4). Kazdy znich reprezentuje cely zékladny subor ato tak, ze Struktira kazdého
z tychto podsuborov je podobnd Strukture zdkladného suboru. V nasledujucich rokoch
zistovania (roky 2013, 2014 a 2015) sa vzdy jeden zpodstborov nahradil novym
podstborom. Na obrazku (Obr. 1) st nové podstbory zobrazené ako svetlo vyfarbené
bunky. Cisla v jednotlivych bunkach uréuju, kolky krat je dany podstbor sucastou
vyberove] vzorky. Podstbor (replikacia 4), na ktorom bolo robené zistovanie vo
vietkych $tyroch rokoch je oznageny na obrazku ovalnym obdiznikom.

Obr. 1: Rotacny dizajn EU SILC

Replikacia vzorky | 2012 | 2013 | 2014 | 2015

1 1

2 1

3 1

4 [ 1

5

6

7 1

Zdroj:EU statistics on income and living conditions (EU-SILC) methodology — sampling, Gerbery
(2011), upravené autormi

Datovy subor, ktory sme nasledne analyzovali, obsahoval 1234 domadcnosti, co
predstavuje 4 936 pozorov ani za Styri sledované roky.

Na identifikaciu faktorov ovplyviiujucich stav materidlnej deprivacie domacnosti
sme vyuzili model logistickej regresie. Ako vstupné premenné boli v tomto modeli
pouzité hlavne premenné, ktoré opisujii vlastnosti domécnosti®: pod hranicou rizika
chudoby* (CHUDOBA — ARPT60i), stupeni urbanizacie’ (URBAN — DB100), region
(REGION - DB040)°, typ domacnosti (TYP_ DOM — HT) a vlastnicky status
(VLASTN — HHO021)’. K osobe stojacej na ¢ele domécnosti sa vztahovala iba jedna
vstupnd premenna pohlavie® (POHLAVIE — RB090). Povodné hodnoty premennych
region, typ domécnosti a vlastnicky status boli pred samotnou analyzou upravené
zlucenim a prekédovanim kategorii. Upravené hodnoty premennej typ domécnosti su
v Tab. 1.

3V zatvorke st uvedené pracovné skratky premennych, ktoré boli vyuZité pri praci so softvérom a za
pomlckou je oznacenie premennych prebraté z pouzitej databazy.

* U bindrnej premennej pod hranicou rizika chudoby oznacovala hodnota 1 stav, ked’ je domacnost
ohrozena rizikom finan¢nej chudoby.

> Premenna stupefi urbanizacie nadobtidala hodnotu 1,ak domacnost’ Zila na izemi s hustym osidlenim,
hodnotu 2 pre izemia s mierne hustym osidlenim a hodnotu 3 pre tizemia s riedkym osidlenim.

% Pri premennej region bolo pouzité takéto koédovanie: Vychodné Slovensko (1) , Stredné Slovensko
(2) a Bratislavsky kraj a Zapadné Slovensko (3).

7 Premenna vlastnicky status ma v tejto analyze takéto kategorie: ubytovanie poskytované bezplatne
(1), najomnik/ podnajomnik platiaci bezné najomné alebo ndjomné za trhovu cenu a ubytovanie
prenajimané za znizenu cenu (2), majitel’ a vlastnik platiaci hypotéku (3).

¥ Binarna premenné pohlavie nadobtida hodnotu 1, ak stoji na ¢ele domacnosti muz a hodnotu 0, ak je
na ¢ele domacnosti Zena.
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Tab. 1: Kodovanie zlucenych kategorii premennej typ domdcnosti

Typ domacnosti kodovanie
domadcnost’ 2 dospelych bez zavislych deti - obaja vo veku pod 65 rokov,

domacnost’ 2 dospelych bez zavislych deti - aspon jeden dospely vo veku 65 1
rokov a viac

ostatné domdacnosti bez zavislych deti, )
ostatné domdcnosti so zavislymi det'mi

domécnost’ s 1 rodi¢om a s 1 alebo viac zavislymi det'mi, 3
domadcnost’ 2 dospelych s 3 alebo viac zavislymi det'mi

domacnost’ 2 dospelych s 1 zavislym diet'atom, 4

domacnost’ 2 dospelych s 2 zdvislymi det'mi

jednoclenna domacnost’ 5

Zdroj: EU SILC — verzia 26/09/2016,vlastné spracovanie

Do analyz boli zahrnuté aj premenné obdobie (OBDOBIE — RB010) a identifika¢né
¢islo domécnosti (ID — RB0303). Modelovanou premennou bola premennd materialna
deprivacia (MD), ktord nadobudala dve obmeny: MD = 1, ak bola domacnost
materialne deprivovana, MD = 0, ak domacnost’ nebola materidlne deprivovana.

Odhady hodnét parametrov modelu logistickej regresie sme uskuto¢nili v programe
SAS Base pomocou procediry GENMOD. Uvedena procedura vyzaduje definovanie
pracovnej korelacnej matice obsahujicej hodnoty koeficientov koreldcie medzi
hodnotami premennej materialna deprivacia, ktoré boli zistené v roznych rokoch.
GEE metodou boli odhadnuté dva modely. V jednom bola pouzita autoregresna
a v druhom nestruktirovana korela¢na pracovna matica. Prvky tychto matic vyjadrujt
silu vztahu medzi hodnotami premennej materidlna deprivacia v jednotlivych rokoch
zistovania (Tab. 2).

Tab. 2: Vystup procedury GENMOD — nestrukturovand pracovnd korelacnd matica
(UN), autoregresnd pracovnd korelacnda matica (AR)

Working Correlation Matrix (UN) Working Correlation Matrix (AR)
obdobie| 2012 | 2013 | 2014 | 2015 obdobie | 2012 | 2013 | 2014 | 2015
2012 1 0,569710,553310,4479 2012 1 0,6189]0,38310,2371
2013 [0,5697| 1 0,6446 | 0,5429 2013 /10,6189 1 0,6189]0,3831
2014 |0,552910,6446] 1 10,6707 2014 [0,3831[0,6189 1 0,6189
2015 [0,4479(0,5433(0,6707 1 2015 ]0,2371]0,3831]0,6189 1

Zdroj: EU SILC — verzia 26/09/2016, SAS Base,vlastné spracovanie
Hodnoty odhadnutych parametrov modelu obsahuje Tab. 3.
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Tab. 3: Vystup procedury GENMOD pre dva typy pracovnej matice (TYPE = UN),
(TYPE = AR)

NeStruktirovana matica Autoregresna matica
Parameter (TYPE =UN) (TYPE = AR)
Standard Standard

Est Error Z Pr>|Z|| OR Est Error 7 Pr>|Z|| OR
Intercept -0,3116 0,1981 -1,57 | 0,1158 0,73 | -0,1834 | 0,1991 -0,92 | 0,3568 | 0,83
REGION 1]0,2734 0,1313 2,08 | 0,0373 | 1,31 | 0,2626 0,1319 1,99 | 0,0465 | 1,30
REGION 20,4052 0,1317 3,08 | 0,0021 | 1,50 0,3921 0,1326 2,96 | 0,0031 |1,48
REGION 31 0,0000 0,0000 . . 1,00 | 0,0000 0,0000 . . 1,00
TYP_DOM |1 |-0,5949 0,1415 -4,20 | 0,0001 [0,55| -0,5744 | 0,1459 -3,94 | 0,0001 |0,56
TYP_DOM |2|-1,0001 0,1428 -7,01 | 0,0001 |{ 0,38 -1,0393 | 0,1446 -7,19 | 0,0001 | 0,35
TYP_DOM |3 |-0,5475 0,1887 -2,90 | 0,0037 {0,58 | -0,5692 | 0,1926 -2,96 | 0,0031 |0,57
TYP_DOM |4]|-1,1732 0,1627 -7,21 | 0,0001 | 0,31 -1,2187 | 0,1665 -7,32 | 0,0001 |0,30
TYP_DOM |5 0,0000 0,0000 . . 1,00 | 0,0000 0,0000 . . 1,00
VLASTN 1| 0,4527 0,1755 2,58 | 0,0099 |1,57| 0,4641 0,1788 2,59 | 0,0095 | 1,59
VLASTN 20,2647 0,2662 0,99 10,3199 | 1,30| 0,3292 0,2925 1,13 | 0,2604 | 1,39
VLASTN 31 0,0000 0,0000 . . 1,00| 0,0000 0,0000 . . 1,00
CHUDOBA |0 -0,6095 0,1250 -4,88 | 0,0001 | 0,54 -0,7264 | 0,1244 -5,84 | 0,0001 | 0,48
CHUDOBA | 1| 0,0000 0,0000 . . 1,00 | 0,0000 0,0000 . . 1,00
POHLAVIE | 0| 0,8306 0,1192 6,97 | 0,0001 |2,29| 0,8140 0,1201 6,78 | 0,0001 |2,26
POHLAVIE | 1| 0,0000 0,0000 . . 1,00 | 0,0000 0,0000 . . 1,00
URBAN 1{-0,5190 0,1588 -3,27 | 0,0011 |0,60 | -0,5119 | 0,1605 -3,19 | 0,0014 | 0,60
URBAN 21-0,1726 0,1212 -1,42 | 0,1543 0,84 | -0,1682 | 0,1205 -1,40 | 0,1626 | 0,85
URBAN 30,0000 0,0000 . . 1,00 | 0,0000 0,0000 . . 1,00
OBDOBIE |1 0,3890 0,0699 5,56 | 0,0001 |1,48| 0,3862 0,0705 5,47 | 0,0001 |1,47
OBDOBIE |2 02853 | 0,0629 4,53 | 0,0001 |1,33| 0,2815 | 0,0634 | 4,44 | 0,0001 |1,33
OBDOBIE |3 0,2052 0,0537 3,83 | 0,0001 |1,23| 0,2036 0,0541 3,76 | 0,0002 | 1,23
OBDOBIE | 4| 0,0000 | 0,0000 1,00| 0,0000 | 0,0000 . 1,00

Zdroj: EU SILC — verzia 26/09/2016, SAS Base, vlastné spracovanie

V tabulke (Tab. 3) st okrem hodnot bodovych odhadov (Est), hodnoty
Standardnych chyb odhadu tychto parametrov (Standard Error), hodnota testovacej
Statistiky (Z) a p-hodnota (Pr > |Z|) testu Statistickej vyznamnosti parametrov.

Pri interpretacii hodnot odhadnutych parametrov sa v pripade modelu logistickej
regresie vyuzivaji pomery Sanci (Odds Ratio). Tie vyjadruju aky je pomer Sance
domacnosti byt deprivovanou, ak je zaradena podla niektorej sledovanej vlastnosti
(napriklad typ domadcnosti) do prislusnej kategdrie v porovnani so Sancou byt
deprivovanou, ak by bola na zaklade tejto vlastnosti zaradenid do tzv. referencnej
kategorie tejto premennej’. Ak zoberieme do uvahy vysledky modelu, ktory bol
vytvoreny pouzitim autoregresnej pracovne] korelacnej matice, potom moZeme
konStatovat’, Ze najvicSie rozdiely su medzi kategdriou jednoclennych domécnosti
(referencna kategoria) a ostatnymi kategdriami, do ktorych boli jednotlivé domacnosti
zaradené na zéklade ich zloZenia (Tab.1). Sanca domacnosti dvoch dospelych
s jednym alebo dvoma zavislymi detmi je 3,33-krat vysSia (1/0,30) a v skupine

® Referencnou kategoriou bola kategoria, ktorej Ciselné kodovanie malo najvy$Siu hodnotu.
Predpokladame pritom, Ze hodnoty ostatnych premennych su u porovnavanych skupin domacnosti
rovnaké.
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domaécnosti dvoch dospelych bez zavislych deti je 1,79-krat vyssia (1/0,56) ako Sanca
materialnej deprivacie u jednoclennych domécnosti. Ostatné domacnosti bez ohl'adu
na to, ¢i v nich Ziji nezaopatrené deti maju Sancu byt materidlne deprivovanymi, ktora
je na urovni 0,35 takejto Sance vycislenej pre jednoclenné domécnosti.

Pozornost’ si zaslizi porovnanie Sanci materialnej deprivacie domdacnosti, ktorych
rozny socidlny status sa prejavuje aj cez ich podmienky alebo moznosti byvania.
Domécnosti, ktorym je ubytovanie poskytované bezplatne majii Sancu byt materidlne
deprivovanymi 1,59-krat vysSiu ako domacnosti, ktoré vlastnia nehnutel'nost’ ur¢enu
na byvanie (referen¢né kategéria). Skupina domdacnosti, ktoré ziju v podndjme zahtia
aj najomnikov Zzijicich v socialnych bytoch, ktorym je poskytované byvanie za
znizeny najom. Sanca domacnosti Zijucich v podnajme, e budi materidlne
deprivované, je 1,39-krat vyssia ako u vlastnikov byvania.

Miery materidlnej deprivacie by mali byt komplementarne ku mieram chudoby.
Prijmova chudoba a materidlna deprivacia su totiz dva koncepty, ktorych spojenim
mozno analyzovat' zivotné podmienky domadcnosti zrdéznych aspektov. Ak totiz
vnimame chudobu ako stav deprivacie, potom meranie chudoby mozno povazovat za
meranie deprivacie. Vztah medzi obidvoma fenoménmi mozno identifikovat’ aj na
zéklade parametra, ktory kvantifikuje rozdiely medzi rodinami, ktoré st ohrozené
rizikom prijmovej chudoby a tymi, ktoré ohrozenymi nie st vzhladom na ich stav
materidlnej deprivacie. Domacnosti, ktoré su ohrozené rizikom chudoby maju
priblizne 2-krat (1/0,48) vySSiu Sancu, ze budi materidlne deprivované, ako
domadcnosti, ktoré nie s rizikom chudoby ohrozené.

Statisticky vyznamny je aj rozdiel medzi $ancou domacnosti, na &ele ktorych stoji
7ena aSancou domécnosti, na &ele ktorych stoji muZ Sanca byt materidlne
deprivovanou je u domdacnosti, na cele ktorych stoji zena 2,26-krat vysSia ako
u domdacnosti na cele s muzom. Do skupiny domécnosti, ktoré uvadzaji, ze ich
prednostom je zena, patria totiz jednoClenné domacnosti a domécnosti osamelo
zijucich matiek s detmi, ktoré patria z hladiska vyskytu materialnej deprivacie
k najviac ohrozenym.

Vplyv oblasti, v ktorej ziji domécnosti sme sledovali prostrednictvom premennych
region a urbanizécia. Az 1,48-krat vyssiu Sancu, ze budi materidlne deprivovang, maju
domécnosti Stredného Slovenska a 1,3-krat vysSiu Sancu domécnosti Vychodného
Slovenska v porovnani s domacnostami zijucimi v Bratislavskom kraji alebo v regione
Zapadného Slovenska.

Sanca materialnej deprivacie u domdcnosti, ktoré Ziju v oblastiach s hustym
osidlenim je priblizne 1,67-krat vyssia (1/0,60) ako u domécnosti Zijucich v oblastiach
s riedkym osidlenim.

Ziskané vysledky podporuju naSe hypotézy o skupinach domadcnosti, najviac
ohrozenych materidlnou deprivaciou, ktoré sme ziskali predchaddzajucimi analyzami.

4 Diskusia

Vysledky modelu logistickej regresie vytvoreného na longitudinalnych tdajoch, ak
odhliadneme od moznosti r6zneho kddovania hodn6t vstupnych premennych, zavisia
od spdsobu odhadu parametrov. V nasom pripade boli tieto moZnosti limitované aj
typmi procedur, ktoré mozno pouzit na odhad hodndt parametrov v programe SAS.
Dalie rozdiely mézu byt spdsobené typom pouzitej pracovnej korelaénej matice.
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V prispevku st zverejnené vysledky odhadu pre model s vyuZitim neStruktirovanej
matice a model, vytvoreny pouZitim autoregresnej matice. Okrem tychto pracovnych
korelaénych matic, ktorych definovanie podmieniuje GEE metéda odhadu, moZzno
pouzit’ nezavisli, konvertibilnll alebo Toeplitzova maticu (podrobnosti napr. v Liang,
Zeger, 1986). Rozdiely vo vysledkoch odhadov zavisia aj od pouzitej procediry
Statistického programu. V préci bola pouzitd procedirou GENMOD programu SAS
Base. Okrem nej moZzno v SASe pouzit aj procedary LOGISTIC
a SURVEYLOGISTIC. Pri interpretacii vysledkov modelu sme uprednostnili model,
pri odhade ktorého bola pouzita autoregresna korelacna Struktura.

Hodnotenie kvality modelov odhadnutych GEE metdédou je zaloZzené na inych
kritériach ako su tie, ktoré sa Standardne pouzivaji pri modeloch logistickej regresie,
odhadnutych na prierezovych udajoch. Pri GEE metode sa nepouZiva vierohodnostna
funkcia, preto nemdézeme na posudenie kvality modelu pouzit® Akaikeho informacné
kritérium alebo Bayesovské informaéné kritérium. Alternativou k tymto mieram je
QIC kritérium (Quasilikelihood under the Independence model Criterion), alebo QICu
kritérium. Podrobnosti o sposobe ich vypoctu a odporaCaniach pre ich pouzitie
uvadzaji napr. Hardin a Hilb (2003). Lepsi je model snizSou hodnotou QIC.
Vzhl'adom na hodnoty tohto kritéria pre model s autoregresnou korelacnou Struktirou
(QIC =5 276,65) a model s nestrukturovanou korelacnou maticou (QIC = 5 295,95)
bol ako lepsi model, ktorého parametre boli nasledne interpretované, vybrany model
s autoregresnou korela¢nou Struktirou.

Zaver

Metodika odhadu parametrov linedrneho regresného modelu, v pripade ciselnej
spojitej premennej, alebo modelu logistickej regresie, ak je zavisla premenna binérna,
sa Standardne pouZziva pri praci s prierezovymi zlozkami databaz. Problémy vznikaju
vtedy, ak sa tie isté metédy odhadu pouzivaju aj pri praci s longitudindlnymi udajmi.
Ignorovanie toho, Ze vysledky opakovanych merani na tom istom objekte maji
tendenciu byt skorelované a nezaclenenie tejto skutoCnosti do modelu méze viest
k odhadom parametrov, ktoré nie su, hlavne pri silnych zavislostiach, dostato¢ne
vydatné. Ambiciou tohto ¢lanku bolo poukdzat’ na Specifikd odhadu parametrov
modelu logistickej regresie, vytvorené¢ho na zaklade longitudinalnych udajov.

V ¢lanku sme sa venovali technikam, ktoré sa pouZivajii na modelovanie bindrnej
premennej s vyuzitim longitudindlnych tdajov. V praxi sa pri takychto analyzach
pouzivaji dva rozdielne pristupy: objektovo-Specificky, alebo populacne-
spriemerovany pristup. Populacne- spriemerovany pristup vyuziva GEE metdda, ktora
poskytuje priemerné hodnoty odhadov parametrov modelu pre celu populaciu. Tato
metddu sme pouzili na testovanie vplyvu faktorov (charakteristik slovenskych
domécnosti a os6b stojacich na cele tychto domécnosti) na premennd materialna
deprivacia. Udaje pochadzali z longitudinalnej zlozky databazy EU SILC pre roky
2012 az 2015. Analyza bola urobend v Statistickom programe SAS Base.

Hoci sa zistovanie EU SILC realizuje na Slovensku uz od roku 2005, nie su
k dispozicii analytické Studie, ktoré by vyuzivali pri modelovani longitudinalnu zlozku
tejto databazy. Analyzu tejto databazy poskytuje len praca Pretrvavajuca chudoba —
analyza longitudindlnej databazy EU SILC (Gerbery, 2011). T4 vSak vyuziva len
nastroje opisnej Statistiky. Za hlavny prinos tohto ¢lanku preto povaZzujeme tak
teoreticky vyklad problematiky, ktord je v naSich podmienkach eSte stale na okraji
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zaujmu analytikov, ako aj prezenticiu vysledkov ziskanych praktickou aplikaciou
opisanych metdd. Model, ktoré sme ziskali $pecialnou metédou odhadu parametrov
modelu logistickej regresie, zohl'aditujic osobitny charakter longitudindlnych udajov,
poskytuje zaujimavé vysledky, ktoré umoziuja vytvorit’ profil slovenskych domacnosti
vzhl'adom na pretrvavajuci stav materidlnej deprivacie v rokoch 2012 az 2015.
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IDENTIFIKACE DETERMINANTIOJ,Plv{iMYCH
ZAHRANICNICH INVESTIC V CESKE REPUBLICE

THE IDENTIFICATION OF FOREIGN DIRECT INVESTMENT'S
DETERMINANTS IN THE CZECH REPUBLIC.

Veronika Linhartova, Daniela Vavrova

Abstract: The issue of foreign direct investment is becoming an increasingly discussed
topic in terms of possibilities of influencing their volume and their benefits for the
national economy as well. Foreign direct investment can have a numerous impact on
the host economy. It can influence the labor market, increase competitiveness, bring
new management practices, know-how, innovation or interconnection of national
economies. Investments can also have negative impacts on the national economy such
as crowding out domestic businesses or inequality of investment inflows into different
industries. The aim of the paper is based on empirical studies define the possible
factors influencing the inflow of foreign direct investment into the country and identify
the specific factors influencing the inflow of foreign direct investment into the Czech
Republic. Using multiple regression analysis, the Expenditure on science and
research, Gross domestic product, Corporation tax, and the Corruption perception
index were identified as significant factors influencing foreign direct investment in the
Czech Republic.

Keywords: Foreign Direct Investment (FDI), Inflows of FDI, Determinants of FDI,
Regression Analysis, Czech Republic.

JEL Classification: D73, E2, F21.

Uvod

Problematika pfimych zahrani¢nich investic se stdva stale diskutovanéj$im tématem
z hlediska moznosti ovliviiovani jejich objemu 1 jejich ptinost pro narodni ekonomiku.

Piimé zahranicni investice lze definovat jako ,,investice do jiné zemé, které slouzi za
ucelem ziskani podilu na kmenovych akciich a rozhodovacich pravomocich alespon ve
vysi 10 %, ¢i podilu, ktery dava zahranicnimu investorovi rozhodovaci pravomoci*
(Liebscher, 2007). Hostitelské zem¢& maji o zahrani¢ni investice zajem piedevsim kviili
jejich pozitivnim dopadiim. Odborna literatura uvadi, Ze nové investice mohou
ovliviiovat pracovni trh, zvySovat konkurenceschopnosti a dopliiovat nedostatek
doméciho kapitalu. Pfimé zahrani¢ni investice také mohou piindSet nové manazerské
postupy, know-how, inovace ¢i propojeni narodnich ekonomik (Benacek, Visek, 2000;
Liebscher, 2007; Blonigen, Piger, 2014). Investice mohou mit také negativni dopady,
mezi které patii vytésnéni domacich podnikii nebo nerovnost pfilivu investic do rtiznych
odvétvi (Biswas, 2002; Bevan, Estrin, 2004; Carstensen, Toubal, 2004). Proto je nutné,
aby hostitelska zemé zvazila mozné disledky pftilivu pfimych zahrani¢nich investic.

Kazda zemé disponuje ur€itymi faktory, které jsou dilezitymi pro rozhodovani
investort. Radu téchto faktori miize hostitelska ekonomika ovlivnit a podpofit tak
zdjem ze strany zahrani¢nich investord. Nekteré faktory, jako naptiklad polohu statu,
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naopak hostitelska ekonomika ovlivnit nemiize (Benacek, Visek, 2000; Valach, 1996).
Investofi obecné preferuji zemé, které jsou pro né znéjakého divodu atraktivni.
Jednotné vymezeni faktorii, které jsou pro investory rozhodujici, je velmi obtizné.
Zemég, které chtéji podpofit ptiliv zahrani¢nich investic, mohou pouZzivat néastroje pro
prildkani investorli, mezi néz patii propagace hostitelské zemé, investi¢ni pobidky ¢i
sluzby aftercare (Dvotacek, 2005; Viturka, 2000).

V Ceské republice byl zlomovy rok 1995, kdy vznikl novy devizovy zikon
¢.219/1995 umoziujici sménitelnost ceské meény a s tim spojeny volny pohyb kapitalu.
Dal§im dtlezitym milnikem bylo vladni usneseni €. 298 vroce 1998, ¢imZ byla
zahajena podpora investovani pomoci investi¢nich pobidek. V této dobé¢ se také zménil
ptistup vlady, kterd si kladla za cil zdokonalit a zptehlednit legislativni prostiedi,
zlepSit podporu malych a sttednich podnikd a podpofit vyzkum a vyvoj. Tyto zmény
zpusobily zvySeni poétu zahrani¢nich partnerd v Ceské republice a vyznamné
ovlivnily soucasny stav v oblasti pfimych zahrani¢nich investic.

Cilem ptispévku je na zédklad€é dostupné literatury obecné vymezit mozné faktory
ovlivilyjici ptiliv pfimych zahrani¢nich investic do zemé a s vyuzitim statistickych
metod identifikovat konkrétni faktory majici vliv na pfiliv pfimych zahrani¢nich
investic do Ceské republiky.

1 Teoreticka vychodiska FeSené problematiky

Odborna literatura vénujici se problematice piimych zahrani¢nich investic (dale
jiz jen PZI) vymezuje nckolik faktorti, podle kterych se zahranicni investofi
zpravidla rozhoduyji.

Faktory na makroekonomické urovni zahrnuji v§eobecné faktory, obchodni faktory,
narodni a lokalni faktory, infrastrukturni faktory, pracovni faktory, nakladové faktory,
kulturni ¢i environmentalni faktory. Mezi vSeobecné faktory patii naptiklad politicka
stabilita, kvalita legislativnich piedpisii, intenzita ekonomického rhstu, uroven
urokovych sazeb, otevienost ekonomiky, dafiové zatiZzeni Ci rizika tykajici se inflace,
pohybu kurzli, hospodaiskych cykli a urokovych mér. Obchodni faktory predstavuji
blizkost k zakaznikim, dostupnost zdroji surovin ¢i pfitomnost firem stejného
podnikatelského zaméieni (Benacek, Visek, 2000; Valach, 1996; Viturka 2000).
Faktory na regionalni urovni a lokalni Grovni jsou povazovany za velmi diilezité pro
ziskavani PZI. Patfi mezi n€ kvalitni nabidka rozvojovych ploch, komeréné
vyuzitelnych stavebnich objektli a atraktivita regionu, mésta ¢i obce. Regionalni
marketing poskytuje informace kone¢nym piijemctim o nabidkach lokalit vhodnych na
podporu ekonomickych aktivit ¢ na podporu realizace rozvojovych zaméri
spolufinancovanych z vefejnych prostiedki. Dilezity piedpoklad pro uspésné
realizace marketingové Cinnosti je spravnd marketingova strategie, ktera vychazi ze
strategie narodniho rozvoje. Do regiondlnich a lokalnich faktor patii rovnéz
vybavenost oblasti technickou infrastrukturou, kvalita dopravniho napojeni regionu,
velikost sidelniho centra ¢i technické a uzivatelské charakteristiky budov (Dvoracek,
2005; Viturka, 2000)

Faktory ovlivilujicimi zahraniéni pfilivy kapitdlu se zabyvala rovnéZ ftada
empirickych studii. Autofi Bénassy-Quéré, Coupet, Mayer (2007) analyzovali vliv
faktorti na PZI v zemich OECD v letech 1985-2000. Zkoumali existenci vlivu riznych
faktori na PZI, ale také zda tyto faktory ovlivituji PZI pozitivné ¢i negativné. Jejich
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vysledky prokazaly, Ze mezi faktory, kter¢ maji pozitivni vliv na pfiliv investic
v téchto zemich jsou spole¢ny jazyk, HDP, produktivita prace, produktivita
spottebitell ¢i legislativa tykajici se pravni ochrany investorl. Zajimavé bylo zjisténi a
vlivu korupce. Prokazali, ze zemé& s vysokou mirou korupce maji az 7,9krat vétsi piiliv
PZ1. Jako negativni faktory, které maji zasadni vliv na odrazovani investoru, oznacili
autofi ochranu zameéstnanosti a slabou koncentraci kapitalu. Pod pojmem ochrana
zaméstnanosti autofi rozumi pracovné-pravni piedpisy upravujici pracovni dobu a
podminky odménovani pracovnikd.

Na vySe zminéné autory navazali Blonigen, Piger (2014), ktefi za vyznamny faktor
oznacili spolecny jazyk a otevienost obchodu. Jejich vysledky prokazaly, ze jazykova
sptiznénost ovlivni ptiliv PZI az v 85 % zkoumanych zemi. Otevienost obchodu, tedy
existence celni unie a dohod o volném obchodu, ovliviiuje PZI az v 90 % ptipadi.

S jiz zmitovanou studii autori Bénassy-Quéré, Coupet a Mayer nesouhlasi autofi
Demekas et al. (2007), kteti ve své praci tvrdi, Ze korupce a danové prazdniny nemaji
na PZI zadny vliv. Jejich prace obsahuje data zlet 1995-2003 z jednotlivych
vybranych zemi véetné Ceské republiky. Piedchozi studie obohatili o poznatek, Ze
pokud se zvySuje uroven piijml zemé&, vyznamnost vlivu ostatnich faktorti PZI klesé a
na duleZitosti nabyvaji ¢initelé jako domaci trh a podnikatelské prostiedi. Na rozdil od
ostatnich studii zkoumali i faktor tykajici se ochrany Zzivotniho prostfedi, u kterého
bylo prokéazano, ze ptiliv PZI také ovliviiuje.

Holland, Pain (1998) vénovali pozornost pfilivu PZI do transformujicich se
ekonomik. Pfedpokladali, Ze pravé PZI jsou pro tyto staty nezbytné pro ,,nastartovani‘
jejich ekonomiky. Do studie zahrnuli 8 statl véetng Ceské republiky. Vysledky studie
prokéazaly, Ze moZnost realizace privatizace, blizkost k zapadnim a rozvinutéjSim
statim a rozvijejici se obchodni vazby mezi staty maji na rist ekonomik vyznamny
vliv. Dal§im zjiS§ténim byla nezavislost investic na mzdovych ndkladech a
schopnostech pracovnikli. Autofi tvrdi, Ze maji jen okrajovou roli pfi kone¢ném
rozhodovani investora. Za nejvice diilezité faktory byly oznaceny geograficka blizkost,
obchodni dohody a zahdjeni jednani o vstup do Evropské unie.

Carstensen, Toubal (2004) zkoumali determinanty PZI v zemich stfedni a vychodni
Evropy. V poslednich letech doslo pravé na tomto uzemi k velkému nardstu investic
piedev§im v zemich stfedni Evropy (Ceska republika, Mad’arsko, Polsko, Slovenska
republika), zatimco vychodoevropské zemé (Bulharsko, Rumunsko) zaostdvaly.
Klasické faktory, které jsou zminéné v piedchozich studiich, doplnili o trzni potencial,
firemni naklady, podnikatelské prosttedi, investi¢ni pobidky, dafové sazby z piijml
pravnickych osob. Vramci své analyzy autofi studie rozdé€lili Casové fady na
kratkodobé¢ a dlouhodobé. Vysledkem studie je, Ze pokud se trzni potencial hostitelské
zemé zvysi prameémé o 1 %, lze v prvnim roce ocekavat zvySeni PZI o 166 milionii
dolarii. V dlouhodobém horizontu se pak jednd az o 246 miliond dolarii. DalSim
faktorem, kterym se autofi zabyvali, byly mzdové naklady. Pokles téchto naklada
zvysi ptiliv PZI v prvnim roce o 25 milionti dolarti a v dlouhodobém horizontu az o 37
milionl dolari. Mezi vyznamné faktory majici vliv na PZI dale oznacili trzni
prostiedi, nizké mzdové naklady, dané z pfijmi PO a pfislusné dotace. Rovnéz tak
kvalifikovana pracovni sila ma dle autorti zasadni vyznam pro zavadéni inovativnich
vyrobnich technologii. Za dalSi determinant PZI je povazovana dan z pfijmu
pravnickych osob, pfi¢emz jeji snizeni o 1 % vyvola v prvnim roce primérné pftiliv 2,5
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milionlt dolard. Tento faktor podle zminovanych autori tudiZz nepatfi mezi
nejvyznamnéjsi faktory, stejné jako kvalita pracovni sily a inovace technologii.

Autofi Bevan, Estrin (2004) zkoumali determinanty ptilivu PZI v letech 1994-2000
ve vybranych hostitelskych zemich, opét véetné Ceské republiky. V empirické studii
pouzili jako proménné HDP, inflaci, kurzova rizika, ukazatele institucionalniho
rozvoje a rizikovost zem¢ pro potencidlniho investora hodnocenou bonitou c¢i
ratingem. Autofi studie povazuji za vyznamny faktor pro pfiliv PZI pfedev§im HDP
hostitelské zemé&. Rovnéz potvrdili negativni vztah mezi PZI a mzdovymi néklady,
priliv investic jde tudiz do oblasti s niz§imi naklady na jednotku pracovni sily. Trzni
riziko bylo pomérné piekvapujicim vysledkem provedené analyzy, jelikoz bylo
prokazano, ze PZI toky nejsou timto faktorem ovlivnény. Studie se rovnéz zabyvala
vlivem vstupu do Evropské unie na PZI, pficemZ autofi dosli k zavéru, ze pfriliv
investic zvysi 1 pouhé oznameni Evropské unie o ptistoupeni urcité zemg.

vvvvvv

prav v zemi. To je pro investory velmi dulezité, jelikoz radéji investuji v prostiedi,
které zaruCuje veEtsi jistotu, ze jejich kapital zlstane zachovan. Za dilezity faktor
oznacuje rovnéZ demokracii, kterd zminé€na individudlni vlastnickd prava chréni.
Umoziuje rovnéz efektivni prenos informaci o vladni politice, coZ investofi vitaji.

V oblasti identifikace determinantii ptilivu PZI do hostitelské ekonomiky jsou
v hodnoceni zminovanych autord patrné rozdily, které mohou byt zplisobeny znaénou
diferenci zkoumaného vzorku zemi, rozdilnou metodikou zkoumani i zkoumanym
c¢asovym obdobim.

2 Metody

Pro naplnéni cile pfispévku je vyuZzita metoda vicendsobné regresni analyzy, diky
které je mozné posoudit vliv vybranych determinanti na pfiliv PZI do Ceské
republiky. Lze rovnéz ur€it vzdjemnou zavislost ¢i nezavislost zvolenych faktort.

V rdmci analyzy jsou vyuzity odhady parametrii metody nejmensich ¢tverci (OLS).
Vicenasobna regresni analyza hleda hodnoty zavislé proménné z linearni kombinace
hodnot dvou a vice nezavislych proménnych. Vzorec lze vyjadfit nasledujicim
zpisobem:

Y=Pp0+ piXi + p2X> + f3X5 + (1)
kde jsou:

Y — zavisla promeénna,

Bo — konstanta,

B1, B2, B3 — regresni koeficienty,

X1, X2, X3 — hodnoty nezavislé proménné.

Pomoci vicenasobné regresni analyzy lze vysvétlit rozptyl zavislé proménné Y,
zjistit vliv kazdé nezavislé proménné X na zavislou proménnou Y a predikovat
hodnoty pro jednotlivé piipady (Hebak et al., 2005)

Aby bylo mozné vicenasobnou regresni analyzu interpretovat, musi data spliiovat
fadu predpokladl, které zajisti nezkreslené vysledky regresni analyzy. Mezi tyto
predpoklady patii normalni rozdéleni proménnych, vyskyt homoskedasticity,
nepiitomnost multikolinearity, proménné musi byt metrické a data nesméji byt odlehlé
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hodnoty (Visek, 1998). Veskeré ptedpoklady vicenasobné regrese byly pro potieby
provedeni analyzy ovéteny.

Veskeré modelovani a testovani proménnych je uskutecnéno pomoci softwaru
Gretl, testovani bylo provadéno s 5% hladinou vyznamnosti.

3 Analyza determinanti p¥ilivu pfimych zahraniénich investic do CR

Konkrétni lokaliza¢ni faktory byly pro potieby regresni analyzy zvoleny na zakladé
odborné literatury a zahrani¢nich empirickych studii zminovanych ve druhé kapitole
ptispévku. Soubor testovanych proménnych je dostupny v Casové tadé let
1998 — 2015. Toto obdobi bylo vybrano z divodu jiné metodiky evidence piimych
zahrani¢nich investic pied rokem 1998, coZ by mohlo vést ke zkreslenym vysledkim.

Za konkrétni lokaliza¢ni faktory byly zvoleny nasledujici proménné:

Ptiliv PZI = f (obecnd mira nezaméstnanosti, HDP, HDP na obyvatele, minimalni
mzda, Index vniméani korupce, sazba dané zpiijmi pravnickych osob, rating,
nominalni kurz CZE/EUR, vydaje na védu a vyzkum, Index ekonomické svobody,
investi¢ni pobidky).

Vicenasobny regresni model pro identifikaci determinanti PZI v Ceské republice
1ze tak podle vzorce (1) vyjadfit ve tvaru:

Priliv PZI; = po + B1OMZ.; + p2HDP.; + psHDP/ow; + piMZi; + PsCPl.; +

BsTAXPO,.; + BrRGr.1 + BsNKr.1 + BoVAVir + BiolESy.1+ BrilPy1, (2)
kde jsou:

t ptisluSny rok v rozmezi 1 ... t,

OoOMZ obecna mira nezaméstnanosti,

HDP hruby domaci produkt,

HDP/o hruby domaci produkt na obyvatele,

MZ minimalni mzda,

CPI Index vnimani korupce,

TAXPO dan z ptijml pravnickych osob,

RG rating,

NK nominalni kurz CZE/EUR,
VAV vydaje na védu a vyzkum,
IES index ekonomické svobody,
IP investi¢ni pobidky.

U nezavislych proménnych je brano v uvahu c¢asové zpozdéni jednoho roku.
Diivodem tohoto zpozdéni jsou ivahy fady autori (Blonigen, Piger, 2014; Carstensen,
Toubal, 2004; Czechlnvest, 2015; Holland, Pain, 1998) zabyvajicich se problematikou
PZI. Podle téchto autort reaguji investoii na ménici se situaci v hostitelské ekonomice
se zpozdénim, jelikoz ¢ekaji na potvrzeni novych informaci 1 v dal§im obdobi. Jako
dalsi diivod jsou oznaCovany rovnéz zdlouhavé registrace zacinajicich podnikatelti.
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Ptfed pouzitim vicendsobné regresni analyzy je nutné ovétit multikolinearitu. Ta
vznika v disledku vzajemného ovliviiovani nezdvislych proménnych. Z Tabulky 1 je
zfejmé, Ze tato situace nastava hned u nékolika proménnych. Z tohoto divodu bylo
nutné nékteré nezavislé proménné zvicendsobné regresni analyzy vyloudit.
Z testovaciho vzorku byly vylou€eny dva faktory na zakladé¢ nejvétsSiho poctu
multikolinearity s nezavislymi faktory. Nejvice zavislosti bylo prokazano u HDP na
osobu, u kterého byla prokdzéna existence multikolinearity s 6 nezavislymi faktory.
Dalsi proménnou, kterd bude pro nasledujici analyzu vytfazena, je kurz CZE/EUR,
jelikoz byla prokazana zavislost s 5 indikatory.

Tab. 1: Test multikolinearity

OMZ | HDP/o | HDP | MZ | VAV 1P CPI TAXP NK IES RG

—_—

-0,28| -0,27| -0,12| -0,24| -0,25| -0,69 0,17 0,20 -0,30 0,23] OMZ
1 0,99 0,96 0,92 0,99 0,67 -0,97| -0,93 0,45| -0,81| HDP/o
1 0,97 091 0,99 0,66| -097| -093 0,42 -0,80 HDP
1 0,84 0,96 049 -0,95| -0,93 0,25 -0,68 MZ

1 0,93 0,66 -0,88| -0,77 0,66 -0,94| VAV
1 0,63| -0,98| -0,93 0,47| -0,83 1P

1| -0,55| -047 0,45| -0,57 CPI
0,94 -0,42 0,78 TAXPO
1 -0,24 0,70 NK

1 -0,74 IES

1 RG
Zdroj: Viastni zpracovani dat CNB, CSU, Czechlnvest, TI

—_—

Po vylou¢eni zminénych faktori, 1ze regresni model zapsat podle vzorce (1):

Priliv PZIt = B0 + f1OMZt-1 + f2HDPt-1 + f3MZt-1 + p4CPIt-1 + BSTAXPOt-1 +
PORGt-1 + [7VAVE-1 + BSIESt-1+ SIIPt-1 3)

Dal§im krokem je modelovéani determinantd, které maji vliv na piiliv PZI do Ceské
republiky pomoci jiz zminované regresni analyzy. Cilem je nalézt takové feSeni, které
se bude jevit jako nejvhodnéjsi vybér modelu pomoci adjustovaného koeficientu
determinace (R2agj), ktery je povazovéan za srovnavaci proménnou kvalit.

Leps$i model je mozné rozpoznat podle hodnoty informacnich kritérii, pficemz
plati, Ze ¢im niz8i hodnota informacnich kritérii, tim lepsi model. Pro testovani
nejlepSiho vybraného modelu regresni analyzy byla vyuZita informacni kritéria, mezi
ktera patii Schwarzovo informaéni kritérium (BIC), Akaikovo informaéni kritérium
(AIC) a Hannan-Quinnovo informacni kritérium (HIC) (Bill, Némec, Pospis, 2009).

Pro vicenasobnou regresni analyzu plati nasledujici hypotézy:

Hy: parametry jsou nevyznamné,

Hi: parametry jsou vyznamné.

K zamitnuti nulové hypotézy dojde v ptipad¢€, Ze p-hodnota je nizsi nez alfa (tedy
0,05). Z tohoto dlivodu jsou vysledky pivodniho modelu uvedené v Tabulce 2
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neuspokojivé a bylo vyuzito ptremodelovani, které odstranilo faktory s nejvyssi
p-hodnotou. V tomto piipadé¢ byl vyloucen faktor IES, RG, IP, MZ a OMZ.

Vysledny model po upravach zahrnuje pouze vyznamné proménné spliujici
ptedpoklady pro zamitnuti nulové hypotézy.

Tab. 2: Vicendsobna regresni analyza

Piivodni model Vysledny model
Koeficient 3 p-hodnota Koeficient 3 p-hodnota
Const 906,8620 0,6400 1800,2500 0,0396**
OMZ -32,5781 0,2525
HDP 0,6516 0,2512 0,4315 0,0096%***
MZ -0,0652 0,5759
CPI -20,7404 0,2214 -15,0402 0,0507*
TAXPO -30,3660 0,1510 -40,5311 0,0123**
RG 20,1198 0,8210
VAV 10,6922 0,2110 12,0960 8,90 **
IES -1,7700 0,9150
1P 0,0009 0,8007
R? 0,9934 0,9947
R, 0,9902 0,9925
p'h‘zg;“’ta 0,0008 0,00001
AIC 213,8221 208,1861
BIC 222,7258 213,5283
HIC 215,0498 208,9227

Zdroj: Viastni zpracovani

Z Tabulky 2 lze sestrojit vyslednou funkéni formu regresniho modelu podle
vzorce (1):

Priliv PZI = 1800, 25 + 0, 4315*HDP — 15, 0402*CPI — 40, 5311*TAXPO +
12, 0960*VAV (4)

Jako nejvyznamnéj§i faktor ovlivitujici piiliv PZI do Ceské republiky byly
provedenou vicenasobnou regresni analyzou prokdzany vydaje na védu a vyzkum.
Analyza prokazala, ze pokud vydaje na VaV vzrostou o 1 miliardu K¢, pfiliv PZI
vzroste o 12 miliard K¢.

Dal$i vyznamnou determinantou PZI je v prostiedi Ceské republiky HDP.
Provedena analyza prokézala, ze pifi zvySeni HDP o 1 miliardu K¢ dojde v Ceské
republice k pfilivu investic v hodnoté 0,4 miliard K¢.

Naopak negativni vliv na pfiliv PZI ma dan z pfijma pravnickych osob. Zvyseni
dang z pfijmu PO o 1 % vedlo ve sledovaném obdobi ke sniZeni ptilivu PZI o 40
miliard K¢.

Poslednim faktorem, ktery se jevi jako vyznamny, je Index vnimani korupce.
Provedenou analyzou bylo prokézano, ze pokud se Index zvysi o jeden bod (tedy snizi
se mira korupce v CR), bude piiliv PZI sniZeny o 15 miliard K&. Je nutné zdtiraznit, e
tento indikator se z vybranych jevi jako nejméné dilezity.

4 Diskuze

Vysledky o vlivu lokalizaénich faktorti na piiliv zahraniénich investic do Ceské
republiky se v fad¢ zaveérh shoduji se zavéry fady empirickych studii zabyvajicich se
touto problematikou.
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Jako nevyznamné se ve vysledném regresnim modelu jevi obecna mira
nezaméstnanosti, minimalni mzda, rating, index ekonomické svobody a investi¢ni
pobidky. Tyto proménné byly vyfazeny pro nevyznamnost. Je vSak nutné brat v tivahu,
7e tyto vysledky jsou testované jen pro Ceskou republiku bez srovnani s jinymi
zemémi. Vyfazeni obecné miry nezaméstnanosti a minimalnich mezd mize byt
zpusobeno odklonem preferenci investor, ktefi v soucasné dobé¢ davaji piednost
kvalifikované pracovni sile, ¢im dal vice Zadané a ocefiované. S nevyznamnosti mezd
ve své praci souhlasi autofi Holland, Pain (1998), kteti tvrdi, Ze minimalni mzda neni
pro investorské rozhodovani vitbec rozhodujici. Vysledky nevyznamnosti tykajici se
ratingu potvrzuji zavéry studie autortit Bevan, Estrin (2004), ktefi zjistili, ze investoii
preferuji podnikatelské prostiedi pfed schopnosti vlady splacet své dluhy.

Dal§im zamitnutym faktorem je index ekonomické svobody. Divodem pro
zamitnuti vyznamnosti této proménné miiZze byt skutecnost, Ze piiblizné 90 %
zahraniénich investic do Ceské republiky pfichazi pravé z EU, jez se v poslednich
letech snazi tuto oblast zharmonizovat. Z toho lze vyvodit, Ze index ekonomické
svobody je v Clenskych statech srovnatelny, a proto nepatii mezi vyznamné faktory
pro ptiliv PZI. Z toho lze vyvodit, ze pravé index ekonomické svobody je v Clenskych
statech srovnatelny, a proto nepatii mezi vyznamné pro piiliv PZI. Poslednim
faktorem, ktery se jevi jako nevyznamny, jsou investi¢ni pobidky. Potvrzuji to
vysledky studie Demekase et al. (2007) ¢i studie autord Blonigen, Piger (2014).
Vysledek tykajici se investi¢nich pobidek v Ceské republice viak mize byt zkresleny z
divodu vysoké multikolinearity na HDP, vydaji na VaV a minimalni mzdy.

Jako vyznamné proménné l1ze oznacit faktory HDP, vydaje na VaV, korupce a dan
z ptijmu PO. Z téchto faktor se jako nejvyznamnéjsi projevily vydaje na védu a
vyzkum. Dlivodem tohoto vztahu mezi PZI a vydaji na VaV muze byt odklon od levné
pracovni sily k sile kvalifikované. Pro investory mohou byt pravé vydaje na VaV
dalezitou informaci pii rozhodovani o lokalizaci jejich investic. Z vyse téchto vydaji
mohou investofi ptedpokladat, 7e se Ceska republika snazi podpofit vyzkum
modernich vyrobnich zafizeni a technologii. Rovnéz Benacek, Visek (2000) ve své
publikaci tvrdi, Ze pokud chce hostitelskd zemé& podpofit ptiliv PZI, musi podporovat
védu a vyzkum, aby svymi ,,objevy” méla konkuren¢ni vyhodu pted jinymi zemémi.
Podle autorti Blonigen, Piger (2014) inovace technologii ovliviuji ptiliv PZI, ale
nepatii k nejpodstatnéjSim faktortm.

Druhym nejvyznamnéj$im faktorem se jevi proménna HDP, coz je v souladu se
zavéry autori Bevan, Estrin (2004). Provedena analyza prokézala, Ze pii zvySeni HDP
o 1 miliardu K¢ dle specifikace modelu dojde v prostiedi Ceské republiky k piilivu
investic v hodnoté 0,4 miliard K¢&. Divodem zévislosti a mensi ¢astky mize byt uzka
provazanost investic a HDP. Ukazatel HDP obsahuje slozku hrubého fixniho kapitalu
(dadle HFK). Pravé v této slozce jsou zohlednény 1 investice. HFK znazoriiuje, jak
domaci i1 zahrani¢ni firmy roz$ifuji své kapacity a tim i rGstovy potencial celého
hostitelského hospodaistvi. Vztah mezi HDP a HFK v letech 1998-2007 byl v Ceské
republice témét totozny. Obé& veli€iny reaguji v ¢ase t shodné, v ptipadé HDP s malym
zpozdénim. Zjisténi a vysledky této prace to potvrzuji.

DalSim faktorem, u kterého byla prokazana zavislost, je dan z pfijma PO. Na rozdil
od ptfedchozich proménnych ma tento ukazatel na pfiliv investic negativni vliv.
Provedena regresni analyza prokazala, ze pokud se v Ceské republice dail z ptijmu PO
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zvysi o 1 %, vysledkem bude sniZeni pfilivu PZI o 40 miliard K¢, cozZ je v souladu se
zavery studie autor Carstensen, Toubal (2004).

Poslednim faktorem, ktery se jevi jako vyznamny, je Index vnimani korupce.
Tento zavér se shoduje se zavery autorti Bénassy-Quéré, Coupet, Mayer (2007),
jejichz vysledky potvrzuji, Zze zemé s vysokou mirou korupce maji az 7,9krat vétsi
prilivy investic.

5 Zavér

Ptimé zahrani¢ni investice, které jsou nedilnou souc¢asti ekonomik naprosté vétsiny
zemi, piinasi celou fadu pozitivnich dopadu pro hostitelskou ekonomiku. Ne vzdy jsou
vSak spojeny jen s pozitivnimi dasledky pro hostitelskou ekonomiku. Jednim z
hlavnich negativ pfimych zahrani¢nich investic je zejména vytésiiovani domadcich
podniki. Proto je nutné kazdou investici individualné zvazit v konkrétnich ¢asovych i
mistnich podminkéach dané ekonomiky.

Jednotlivé zemé maji o pozitivni disledky, které plynou z pftilivu investic,
prokazatelny zajem. Pro ,pfilakdni investor vyuZzivaji nejriznéj$i ndstroje a
lokaliza¢ni faktory, kterymi pfirozené disponuji, jsou jim vlastni. Kazd4 zemé je diky
nim specificka a jedinecna.

V Ceské republice lze za lokalizatni faktory, kterymi se miZe piisobit na
potencialni investory, oznacit ptiznivou geografickou polohu, ¢lenstvi v EU, NATO,
vzdé€lané obyvatelstvo, niz§i naklady na pracovni silu, atraktivni investi¢ni pobidky a
stabilni rist ekonomiky.

Piispévek si kladl za cil vymezit determinanty pisobici na piiliv PZI do Ceské
republiky. Z vysledkl regresniho modelu vyplynuly jako vyznamné faktory vydaje
na védu a vyzkum, HDP, dan z pfijmu pravnickych osob a Index vnimani korupce.
Zatimco vydaje na védu a vyzkum ¢i HDP se jevi jako faktory majici pozitivni vliv
na PZI. Dan z pfijmu PO a Index vnimdni korupce se ve vysledcich jevi jako
negativné vymezeng¢.

Zjisténé vysledky neprokézaly vliv investi¢nich pobidek na pfiliv PZI do Ceské
republiky. To muize byt zplisobeno tim, Ze investicni pobidky v evropskych zemich
jsou si velmi podobné. Z tohoto divodu Ize doporucit odklon od financovani
investi¢nich pobidek k vétsi podpote védy a vyzkumu. Naopak se nedoporucuje
zavedeni progresivni dané€ ¢i zvySeni soucasné dané z piijmu PO, které by mohlo vést
ke sniZeni piilivu PZI do Ceské republiky.

Podékovani

Tento ¢lanek byl zpracovan s podporou vyzkumného projektu Sprava a management v
prostiedi prumyslové revoluce 4.0 (SGS 2017 _022).
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KOMPARACE ZAJMU O PODNIKOVE SOCIALNI SITE
V LETECH 2014 A 2017

COMPARISON OF INTEREST IN THE ENTERPRISE SOCIAL
NETWORKS IN 2014 AND 2017

Jana Moravcova

Abstract: The process of rapid IT development affects the world of business
and management. In recent years, businesses have applied new technologies to their
management. One of the modern technologies is Enterprise Social Network.
The primary aim of the paper is to identify the use of Enterprise Social Network at
present and to compare the data with the results of 2014. Secondary research is to find
out how many businesses use information systems in internal communication, and then
determine if these systems are sufficient. The methodology of the paper is based on
a controlled interview with representatives of companies at the University of
Pardubice meeting, called Contact. The paper publishes summary information of
entrepreneurs about the interest and experience with Enterprise Social Networks, and
about the tools used for internal communication. The discussion of the paper
addresses the current concerns and wishes of entrepreneurs. The paper seeks to
highlight the rapid development of information technologies and the adaptability of
entrepreneurs to gain greater competitiveness.

Keywords: Business, Enterprise Social Network, Information Technology, Internal
Communication.

JEL Classification: M00, M15, M12.

Uvod

Proces rychlého vyvoje informacnich technologii ovliviluje svét podnikani
a managementu. Konkurenceschopny podnik by mél v soucasném turbulentnim
a globalizujicim prostfedi vénovat informacnim technologiim a informac¢nim
systémum v fizeni lidskych zdrojtit mimotadnou pozornost (Pitra, 2007). Ekonomické
subjekty se setkavaji svyzvy Primyslu 4.0 a hledaji tak klicové faktory
konkurenceschopnosti a dlouhodobé prosperity. Predevsim stfedni a velké organizace
maji problém se sdilenim informaci a efektivnim vyuzivani znalosti svych
zaméstnancii. Pokud podnik s velkym poctem zaméstnancl vyuziva ke sdélovani
informaci email, telefon nebo pouze osobni pfistup, miize se zacit cely proces interni
komunikace komplikovat. V poslednich letech se podnikatelé zalinaji zajimat
o moderni informaéni software zvany podnikova socidlni sit’. Pro podnik to miize byt
uzite¢ny nastroj, pokud se nepodceni plan implementace na zéklad€ rozvahy, co je
jejim cilem. Na soucasném trhu existuje nékolik specializovanych technickych
dodavatelii této sité. Piispévek je proto zaméfen na ziskani redlnych zkuSenosti
podnikateli s podnikovymi socialnimi sit€émi, jejich znalostmi a déale o vyuzivanych
nastrojich interni komunikace.
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1 Podnikové socialni sité

Soucasné ekonomické a globalni podminky pfimély velké mnozstvi podnikil
ke zmén¢ informacnich systémill na systémy zalozené na digitalizaci. Cilem podnikt je
zvySeni efektivity, sniZzeni ndkladi na provoz a schopnost pracovat v realném case
na riznych platforméach. Neefektivné fizeny podnik nemd v soucasnych slozitych
a konkurenceschopnych svétovych obchodnich skupinach misto (Akrani, 2010).
VétSina soucasnych vyzkumu a studii tykajicich se podnikovych socidlnich siti se
zaméfuje na to, jak mohou podniky zlepsit obchodni vysledky, snizit ndklady, zlepsit
komunikaci a zvysit kvalitu produktt (Weber & Monge, 2011). Proto mnoho podniki
reorganizuje své hlavni obchodni procesy investovanim do nasledujicich kli€ovych
technologii (Oprescu & Eleodor, 2014):

¢ cloud computing;
e business intelligence;
e socidlni média.

Informacni technologie a pouZivané informacni systémy se kazdym rokem zvySuji.
Predpokladd se narlst pouzivanych informacnich technologii na 50 miliard v roce
2020 (Duhaneanu & Marin, 2014). Rozvoj technologii a schopnost organizaci
rozpoznavat trendy, nové obchodni prilezitosti, se stdvaji rozhodujicim faktorem
konkurenceschopnosti (Hynek, 2015). Jednou z moznych informacnich technologii
jsou podnikové socialni sit¢ (Enterprise Social Networks), na zédklad¢ tohoto systému
se uzivatelé mohou rychle ptipojit kdekoli na svété (Kozel, Mynarova & Svobodova,
2011). Nejdtive je tteba vymezit rozdil mezi online socidlni siti a interni podnikovou
socialni siti. Online socidlni sit’ je webova sluzba umoziujici vytvaret socialni vazby
mezi svymi registrovanymi uZivateli (jednotlivci 1 organizace). Uzivatelé maji
moznost zaklddat vefejné nebo polovetejné profily v uzavieném systému,
komunikovat spolu, sdilet digitdlni obsah a dalsi aktivity. Mezi nejzndméjsi online
socialni sit¢ mizeme zatfadit Facebook, Twitter, LinkedIn aj. Online socidlni sité jsou
vyuzivany predevSim pro marketingové ucely. (Assimakopoulos et al., 2017; Copus
& Carnogursky, 2017; Janouch, 2010; Boyd & Ellison, 2007) Oproti tomu podnikova
socialni sit’ je interni socialni software slouZici pouze pro registrované uZzivatele
v daném podniku. Vyuziti podnikové socidlni sité¢ v podniku slouzi pfedevSim pro
interni komunikaci a spolupraci mezi zaméstnanci napii¢ organizacni strukturou.
(Tomlinson et al., 2010; Kreijns et al., 2007, Roschelle, 2013) Scott a kol. (2016)
definuji podnikovou socialni sit’ jako platformu pro peclivou integraci vice typl
nastroji Web 2.0 do jedné soukromé / poloprivatni sit€¢ pro podniky a organizace.
Cerny definuje podnikovou socialni sit’ jako soucast vnitropodnikové komunikace s
cilem spoluprace, sdileni informaci, ziskavani zpétné vazby nebo vzijemné
komunikace mezi jednotlivymi osobami ve spole¢nosti (Cerny, 2016). Podnikova
socialni sit’ pfedstavuje interni podnikovy software a nabizi Skalu vyhod pro moderni
podnikové fizeni (Leonardi, Huysman & Steinfield, 2013). Spole¢nym rysem tohoto
pojmu je v tad¢ definici vyuZzivani sluZzeb ze standardnich externich socialnich siti,
k vytvoteni "viditelnosti" a spoluprace v rdmci podniku. Autorka tohoto ptispévku
definuje podnikové socialni sité nasledovné: Podnikové socialni sité pouzivaji interni
socialni software, ktery nabizi dalsi socidlni média a platformy pro spolupraci, diskusi,
sdileni know-how, znalosti a podnikovych dokumenti. Podporuje budovani
vnitrofiremni kolektivni inteligence a prohlubovani socidlnich vztahli a soudrZnosti
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v organizaci. Profily internich socidlnich siti mohou obsahovat pole, ktera popisuji
aktualni projekt, technické dovednosti, znalosti a kontaktni informace (Ellison, Gibbs
& Weber 2014).

Christidis, Mentzas and Apostolou (2012) na zaklad¢é svého vyzkumu prezentuji
vyhody plynouci z vyuzivani podnikovych socidlnich siti z hlediska podniki
1 zaméstnancli. Mezi zminéné vyhody patii zvySend spoluprace mezi zameéstnanci,
pfenos znalosti a zvySend viditelnost mezi svymi spolupracovniky i smérem k vedeni
a managementu firmy. Navaznost pifipadové studie Riemer and Scifleet (2012)
zkouma rozvijejici znalosti pracovnich postupli na podnikové socidlni siti Yammer.
Z vysledku plyne, Ze zminéna podnikovéa socialni sit’, mimo jiné poskytuje prostor pro
inovativni népady a konverzaéni médium pro budovani vztahli. Recker et al. (2016)
publikuji podobny zavér uziteCnosti podnikové socialni sit€¢ na inovacni proces. Velké
nadnarodni organizace stale Castéji vyuzivaji aplikace podnikovych socidlnich siti,
napiiklad Yammer, Jive, IBM Connection a dalsi typy podnikovych socidlnich siti.
Nastroje podnikovych socialnich médii, jako jsou tyto, mohou tézit z organizacnich
procest, protoze poskytuji pfistup k novym lidem a odbornym znalostem (Steinfield,
DiMicco, Ellison, & Lampe, 2009) a zvySuji povédomi a kontakt mezi virtudlnimi
zaméstnanci (DiMicco & Millen, 2007). Diiraz socialnich médii na konektivitu
a sdileni zkuSenosti, znalosti a osobni identity jsou dokazany také v oboru vyuky
(Rambe & Nel, 2014).

Podnikové socialni sité jsou vhodné&jsi pro podniky s vys$S§im poctem zaméstnancil.
Z Obr. 1 je patrné, Ze s ristem velikosti podniku rostou vyhody plynouci z vyuzivani

tohoto softwaru. Podnikova socidlni sit’ miize slouzit jako néstroj pro efektivng;si
inovacni proces, efektivnéj$i komunikacéni nastroj a nastroj pro snadnéjsi rozhodovani.

Obr. 1: Piinos podnikové socidlni sité pro podniky

4
I
Vznikajici 2 |
= I W e
platforma E ! Inovacni proces
S I : i,
= 3 (lep#i nastroj pro spolupraci)
zZ
e
e I
Spolupriace £ 3
=
£ )
2
:g : Angaiovanost
-
| 2 c
T Zamestnancu i
5 | Rozhodovaci
= I i i [ P
= ! [stredml a velke proces
Komunikace S organizace) . .
= (velké organizace)
I

Rostouci pofet zaméstnanci
Zdroj:Vlastni zpracovani, (Srinivasan, 2011)

Manazeti si mohou vybrat zcelé¢ fady podnikovych socidlnich siti, ptikladem
Chatter, IBM Connections, Socialcast, Tibbr, Yammer. Odbornici spole¢nosti PCMag
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piezkoumali fadu aplikaci v rdmci podnikovych socidlnich siti, vymezili jejich silné
aslabé stranky a identifikovali, které podnikové socialni sit€¢ jsou nejlepSi pro
podnikéni, tzv. Business Software Index (pcmag.com, 2017) Je tfeba zminit, Ze vybér
podnikové socidlni sit¢ by mél byt podpoien pozadavky na jednotlivé funkcionality ze
strany managementu a zaméstnancul.

2 Metodika

Primarnim cilem ptispévku je komparovat zdjem o podnikové socidlni sit¢ z let
2014 a 2017. Sekundarnim cilem ptispévku je zjistit pouzivané softwarové systémy
a spokojenost s témito systémy v ramci interni komunikace v podnicich. Metodologie
prispévku je na zakladé fizeného rozhovoru se zastupci podnikii na akci potadané pod
zaStitou Univerzity Pardubice zvané Kontakt.

Zkoumanym vzorkem byly podniky zicastnéné na veletrhu Kontakt 2014
a Kontakt 2017 v Pardubicich. Metodika ptispévku je zaloZena na tfizeném rozhovoru
se zastupci zucastnénych podnikii. Poté byla provedena kvalitativni a kvantitativni
komparace vysledkl z roku 2014 a 2017. V roce 2014 byl uskute¢nén fizeny rozhovor
s 30 zastupci podniki, v roce 2017 s 20 zastupci zacastnénych podnikii. Délni podniki
podle pravni formy podnikani je vroce 2014 nasledujici: 16 spole€nosti s ru¢enim
omezenym, 12 akciovych spolecnosti, 1 vefejna obchodni spolecnost a 1 statni podnik.
Déleni podnikil podle pravni formy podnikéni je v roce 2017 nasledujici: 7 akciovych
spoleCnosti a 13 spoleCnosti sru¢enim omezenym. Tab. 1 zobrazuje rozdéleni
zkoumanych podniki podle velikosti, v zavislosti na poctu zaméstnanc.

Tab. 1: Déleni zkoumanych podnikii podle velikosti, v zavislosti na poctu
zaméstnancit

Velikost podniku Zkoumané podniky | Zkoumané podniky
v roce 2014 v roce 2017

Maly podnik (10-50 zamé&stnanct) 0 2

Stfedni podnik (51-250 zaméstnancii) 5 3

Velky podnik (nad 250 zaméstnanct) 25 15

Celkem zkoumanych podnikt 30 20

Zdroj: Vlastni zpracovani

Pro ovétfeni zdjmu a redlného vyuzivani podnikové socidlni sité byly stanoveny
nasledujici vyzkumné otazky:

1. vyzkumnd otdzka: Dokazi zastupci podnikil spravné charakterizovat rozdil mezi
podnikovou socidlni siti a online socialni siti?

2. vyzkumnd otdzka: Vyuzivaji zastupci podnikli ve své praci podnikovou socialni
sit’ a maji z4jem o dalsi informace k tomuto informa¢nimu softwaru?

Vysledky z roku 2014 jsou uvedeny v publikovaném asopise European Scientific
Journal February 2015 (Skoludova, 2015). Z odpovédi respondenti na prvni
vyzkumnou otdzku vyplyva, ze 57 % respondenti neznéd rozdil mezi online socidlni
siti a podnikovou socialni siti. Z vysledki tykajici se druhé vyzkumné otazky vyplyva,
ze 30 % respondentil vyuZziva ve své firm¢ podnikovou socidlni sit’, 13 % respondentil
pouze prvky podnikové socidlni sit¢ a zbyvajicich 57 % respondentii nevyuziva
zadnou podnikovou socialni sit. Mezi zminéné produkty podnikovych socialnich siti
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patii Yammer, Chatter, Sharepoint a vlastni ESN. Dale 43 % respondentti vyjadiuje
zajem o dalsi informace k podnikovym socialnim sitim.

3 Vysledky primarniho a sekundarniho vyzkumu

Primarnim vyzkumem bylo zjistit a komparovat zdjem o podnikové socidlni sité
zlet 2014 a 2017. Na zéklad¢ tizeného rozhovoru se zastupci podnikt byly zjistény
informace pro zodpovézeni vyzkumnych otazek. Z odpovédi na prvni vyzkumnou
otazku vyplyva, ze 85 % respondentli zna rozdil mezi online a podnikovou socidlni
siti. Po zpracovani ziskanych informaci tykajici se druhé vyzkumné oblasti vyplyva, Ze
40 % respondentll vyuziva ve svém podniku podnikovou socialni sit. Mezi zminéné
produkty podnikovych socidlnich siti patti Yammer, IBM Connection, Jive Software
a vlastni systém podnikové socidlni sité. 55 % respondentl vyjadiuje zdjem o dalsi
informace k podnikovym socialnim sitim.

Obr. 2 znazoriiuje komparaci odpovédi z let 2014 a 2017. Z vysledkt vyplyva, Ze
bchem tii let nastal 42% pozitivni rozdil ve znalostech o rozdilu mezi online socidlni
siti a podnikovou socidlni siti. V roce 2014 respondenti neznali rozdil mezi online
socialni siti a podnikovou sociélni siti z 57 %. V soucasné dob¢ zastupci podnikil znaji
rozdil mezi online socidlni siti a podnikovou socidlni siti a jsou schopni sdélit dalsi
bliz$i informace. Vzrostl také zdjem o dalsi informace k podnikovym socidlnim sitim.
Respondenti by uvitali $koleni manaZerti i zamé&stnancli. Podstatnym rozdilem oproti
roku 2014 je také nartist ve vyuzivani podnikovych socialni siti. Nejvyuzivanéjsim
produktem podnikové socidlni sit€ byl software Yammer, vlastnény firmou Microsoft.

Obr. 2: Komparace odpovédi 7 let 2014 a 2017
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Obr. 3 zobrazuje rozdil ve vyuzivani podnikovych socidlnich siti podle velikosti

podnikt z hlediska poctu zaméstnanci. Je patrné, ze prevazné velké podniky vyuzivaji

podnikovou socialni sit’. Podniky s malym po¢tem zaméstnancti (do 50 zaméstnancii)
tuto podnikovou socidlni sit’ nevyuziva.
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Obr. 3: Podniky vyuZivajici podnikovou socialni sit’
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Sekundarnim vyzkumem byla problematika interni komunikace. Respondenti

odpovédéli, Zze v ramci interni komunikace v organizacich pouzivaji jeden Ci vice

softwarovych systémut. Obr. 4 znazoriuje, Ze 90 % podnikit vyuziva softwarovy
systém. Mezi 10 % patfily malé a sttedni podniky do 60 zaméstnanct.

Obr. 4: Softwarové systémy interni komunikace

Dostupnost softwarového systému pro interni
komunikaci

| VyuZivame softwarovy systém NevyuZivame softwarovy systém

Zdroj: Viastni zpracovani

Zjistovany byly problémy, se kterymi se podniky v ramci interni komunikace a HR
systémil setkavaji. Zastupci podnikil spatiuji ve vyuZzivanych softwarovych systémech
nasledujici nedostatky:

e vyhledavani kontaktni osoby;
e piesycenost rozdilnych podnikovych systémi;
e potieba véEtsi spoluprace mezi zaméstnanci;

e potieba snadnéjsi spravy podnikovych dokumentt;
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e chybi integrace podnikovych informaci do intranetu;
e potieba systému ke Skoleni zaméstnancii;

e potieba systému reportt;

e potieba postupil pracovnich ¢innosti;

e chybi rezervace aut ptes sofistikovany systém;

e potieba ,,uzivatelsky ptratelské” podnikoveé systémy;
e grafickych design podnikovych systémii;

e nechut’ zaméstnanci ucit se novym systémuim;

e potieba integrovaného feseni do jednoho systému.

Pro implementaci efektivniho podnikového systému, ktery piispéje ke zlepSeni
interni komunikace a zlepSeni komunikace s HR oddélenim, bude tifeba zvazit
pozadavky podnikli liSici se podle odvétvi. Pozadavky budou jisté rozdilné pro
podniky poskytujici IT sluzby a naptiklad pro podniky v oboru zemédélské vyroby.

4 Diskuze

Technicky pokrok umoziiuje v této digitalni dobé kazdy meésic vefejnosti
i podnikiim pfedstavovat nové technologie. Podniky se snazi reflektovat tento narist
informacnich technologii a pfizpisobovat se t¢émto zméndm. V soucasné dobé podniky
fesi digitalni technologie v ramci Primyslu 4.0. Pokud chce podnik ziistat na trhu a byt
konkurenceschopny, m¢l by investovat do vhodné zvolenych informacnich
a digitalnich technologii.

Z vysledki vyplyva, ze béhem 3 let se zvysilo povédomi o podnikovych socialnich
siti a podnikatelé dokdzi vysvétlit rozdil mezi online socialnimi sitémi (Facebook,
Twitter, aj.) a podnikovymi socialnimi sitémi (Yammer, Jive, aj.). Rada podnika si jiz
uvédomuje vyhody plynouci z UspéSné implementace podnikové socidlni sité.
Podnikiim miize tento software nabidnout lep$i komunikaci a spolupraci mezi
zamé&stnanci, rychlejSi sdileni podnikovych dat a informaci, efektivngj$i vyuziti
znalostni baze zamé&stnanctl. Je tfeba ale také zminit, Ze 1 podnikové socialni sit€¢ maji
své nedostatky, které plynou pievazné z nespravné implementace. Jiz v roce 2012
Ward (2012) uvefejnil nésledujici hrozby plynouci pii nespravné implementaci
podnikové socidlni sit¢:

e nedostate¢né pfijeti ze strany managementu;
e nedostatecné piijeti ze strany zaméstnanct;
e nedostatecna IT podpora;
e opatrnostni obavy ze ztraty vykonnosti zaméstnanci.
Podle nazor respondentl jsou tyto hrozby stale aktualni., proto je navrhovéno

nasledujici doporuceni:

e tvorba detailniho planu implementace podnikové socidlni sit¢ jeste¢ pied
realizaci v podniku;
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o Skoleni managementu a zaméstnanci k ucelnosti a funkCénosti tohoto
systému;

e nasledné monitorovani efektivity vyuzivani podnikové socidlni sit€¢ a miry
angazovanosti zamé¢stnanctl (tzv. Engagement Rate).

S nastupem generace Y nastavaji zmény v fizeni lidi. Je tfeba, aby tyto zaméstnance
manazeii spravné motivovali a znali jejich specifické potfeby v rdmci pracovniho
prostiedi. V budoucnu bude pro manazery dulezité, aby porozuméli témto novym
zaméstnancim (D'Netto & Ahmed, 2012). Je zfejmé, ze by manazeii méli reagovat
na tyto zmény a ptizptsobit své strategie a hledat vhodné zplisoby naboru, rozvoje,
odménovani atd. Je tfeba tyto "digitdlni zamé&stnance" integrovat a socialn¢ adaptovat s
pfedchozimi generacemi zaméstnanci (Strohmeier & Stefan, 2014). Existuje
predpoklad, ze generace Y snadnéji a rychleji pfijme nové informacni technologie do
pracovniho procesu. Nastupujici mlad$i generace bude vyZadovat moznost vyuzivat
moderni socialni informacni technologie a aplikace.

Zavér

Management je uznavan jako samostatny proces, v némz manazefi planuji,
organizuji, vedou, motivuji a fidi lidské usili, aby dosahli dobie definovanych cili.
Preziti organizace v soucasném konkurenénim svété je mozné pouze prostfednictvim
efektivniho a kompetentniho fizeni. Rust narodnich a nadndrodnich podnikovych
operaci, rychle se ménici technologie, zvySovani slozitosti rozhodovani, dynamické

spolecenské a ekonomické prostiedi, globalizace podnikatelskych a projektovych
organizaci vyznamné ovliviiuji budouci manazerské ukoly v podnikovém fizeni.

Ptispévek se vénuje informacnim technologiim a aktudlnim manaZerskym trendiim
v souvislosti s vlivem na interni komunikaci. Primarnim vyzkumem byla zjisténa
vyuzivanost podnikovych socialnich siti v sou¢asné dob¢ a byla provedena komparace
zjiSténych udaji s vysledky z roku 2014. Sekundarnim vyzkumem bylo zjisténo, jaké
informacni systémy podniky vyuzivaji v ramci interni komunikace. Nésledn¢ byly
ziskany nazory respondentli, zda vyuzivané informacni systémy jsou dostacujici nebo
spatiuji jisté nedostatky. Aplikace firemnich socialnich siti se v organizacich pouziva;ji
k tomu, aby zaméstnancim a dal$im z(cCastnénym strandam umoZnila virtuélni
komunitu, kde si mohou vymeénovat informace, vytvaiet a podporovat iniciativy a
provadét fadu dalSich kol a cinnosti. Jsou to v podstaté¢ socidlni média pro
podnikatelsky svét, které umoziuji vyuzivat vSechny vyhody interakce a pfipojeni
obvykle spojované se socidlnimi sitémi.

Na zakladé¢ fizenych rozhovori a zjisténych vysledkG vyplyva zacinajici trend
ve vyuzivani podnikovych socialnich siti. Je nutné ptekonat averzi vi¢i zménam,
neochotu udit se novym metoddm a pfijmout moderni sofistikované néstroje pro
zefektivnéni celopodnikového systému ftizeni. Piispévek poukazuje na rychly vyvoj
informacénich  technologii a pfizplsobivosti  podnikatelt pro ziskdni  véEtsi
konkurenceschopnosti. Podnikové socidlni sit¢ mohou manaZzerim nabidnout
sofistikovany podnikovy software k podpoie interni komunikace a spoluprdce mezi
zaméstnanci. Je otazkou, zda podnikové socidlni sit& budou mit v Ceské republice stale
stoupajici trend, coz bude tieba ovétit na velkém vzorku respondentt. Dalsi vyzkumna

193



oblasti mizZe byt vénovana vnitrofiremni komunikaci v kontextu s trendem konceptu
Priimyslu 4.0.
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STRATEGIC MANAGEMENT AND PERFORMANCE OF
ENTERPRISES EVALUATED USING CHAID DECISION
TREE ANALYSIS

Adam Pawliczek, Roman Kozel, Sarka Vilamova

Abstract: The proposed paper deals with the relation of strategic planning and
economic performance of Czech and Slovak industrial enterprises based on
questionnaire research results processed by CHAID decision tree model. The relations
between the selected parameters were focused and statistically tested on a sample of
254 industrial enterprises active in the Czech and Slovak Republic in the years 2009-
2011. The hypothesis was formulated and evaluated with the goal of clarifying the
mutual relation between the strategic planning and performance of the examined
enterprises. The chi-square analysis was used as the primary statistical method. The
findings show that the “successful branch” of the decision tree based on the parameter
“annual turnover” leads through “written strategic document”. We can also find the
implementation of 1SO 9001 quality management system on the “successful branch”.
The results can be interpreted as empiric ex-post confirmation of reasonability of
thorough strategic planning and continuous improvement. These management branches
are crucially underestimated especially in micro and SMEs. The findings confirm our
previous research publications on this topic as well as other studies.

Keywords: Strategic Management, Business Performance, Enterprises, Chi-square,
Decision Tree.

JEL Classification: D22, L2

Introduction

This paper presents mainly the interconnection between a strategic document form
and turnover as the parameter of economic performance and some related phenomena.
The primary motivation is to emphasise the necessity of managerial education and
application of this knowledge in enterprises (micro and SMEs) to increase
competitiveness. The specific goal of the paper is to prove the correlation of strategic
planning and economic performance by CHAID decision tree method. The paper is
organized as follows: First literature review emphasizing the influence of strategic
planning and strategic document on overall business performance is presented. Then the
methodology used, including data collection and analyses, and formulation of
hypothesis are introduced. The results and discussion include graphical decision tree
scheme and its interpretation, derived data tables and the most important conclusions
are deduced and discussed.

1 Literature review and theory

The theoretical review focuses on scientific literature concerning strategy, formulated
strategic document, and related management tools and their influence on business
performance. Later, the concepts of different levels of strategic document are explained.
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1.1  Strategic planning and enterprises performance

This chapter deals with the analysis of the scientific literature related to strategic
planning and strategic document and their impact on business performance. The most
important synthetic information is provided in Tab. 1. The focus is put on strategic
management, strategic documents, and tools related to strategical analyses (SMART,
PESTLE, five forces according to Porter, SWOT, and BCG matrix).

Tab. 1: Literature sources — strategy, strategic document (SD), and performance of

enterprises
# Author, year Finding, causality
1 | Analoui, 2003 SD increases the readiness of an enterprise for market conditions.
2 | Andersen, 2000 SD is an important tool for the performance of an enterprise.
3 | Anthony, p. 36,2012 | Reengineering of core capabilities — mastering of strategic innovation.
4 | Brkicetel. 2011 Clear strategy, long-term planning — best quality management practice.
5 | Drucker, 2008 SD is an absolute necessity and primary success condition of any business.
6 | Dyeretal. 2011 Long-time strategic work — success in significant or disruptive innovation.
7 | Ettlie et al. 2005 Strategy — predictor of adoption performance.
8 | Frost. 2003 Approach to strategic management differs according to enterprise size. Bigger
osh enterprises have often better and more elaborate written SD.
Long term goals, management tools and frequent updating — core of SD. Bigger
9 | Hartz, 1998 . .
enterprises have a written SD more often.
10 | Hussey, 1997 Small enterprise usually utilizes max. 2-3 strategic management techniques.
11 | Johnson, 2006 Strategic document (SD) — specific competitive advantages.
12 | Laforet 2008 Bigger enterprls'es — resources apd 1nfrastru'ct}1?e,
Smaller enterprises — individuality and flexibility.
13 | Lichtenthaler 2008 Strategic technology planning — firm performance in a knowledge-based
economy.
14 | Rudd, 2008 SD has to be actualized frequently to bring positive impact on enterprise
performance.
15 | Rumelt, p. 77,2011 SD = diagnosis, guiding policy and actions.
16 | Song, 2011 SD lc:’:ac.ls to better performance of enterprises, but planning process has to be
sophisticated.
Big enterprises — focus on strategic management tools. SD of a small firm is
17 | Stonehouse, 2002 usually only an operational plan. SWOT analysis is the strategic tool with
dominant occurrence.
18 | Tapinos, 2005 SD — engine driving the enterprise towards its visions.
19 | Temtime, 2003 Size — resources, investments, knowledge — strategic planning.

Source: own processing by authors.

Analoui and Karami describe some benefits of the implementation of strategic
management in SMEs in the following points (Analoui, 2003): It helps to understand
the current situation in which the business is located. It provides a clear insight into the
vision and mission of the enterprise. It determines strengths and weaknesses, with
emphasis on those strategically important for business activity. It contributes to
identifying the right business objectives.

Andersen's study provides empirical evidence that strategic planning (where the
emphasis is on conventional elements of the strategic management) is associated with
higher performance in all the studied industrial environments. The resulting effect on
the performance of strategic planning between the different sectors of activity did not
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differ significantly. Therefore, strategic planning is an important performance tool in all
areas of economic activity, which increases both economic performance and innovation
and business development (Andersen, 2001). Existing enterprises that want to master
strategic innovation have to carefully borrow some core capabilities, thoughtfully forget
others and systematically learn some completely new skills — Vijay Govindarajan
(Anthony, p. 36, 2012).

It can be inferred that the best quality management (integrating continuous
improvement philosophy) practice is found in enterprises having clearly defined
analysing strategy relying upon cost-based leadership with smaller-scale (continuous)
innovations and good analytical capabilities, where managers are proactive, plan long-
term and motivate employees, who are also proactive, having good personal relations,
spirit of fellowship, and cooperation (Brkic et el. 2011). The current environment where
enterprises of various sizes and sectors operate together is often described in literature
as more dynamic, turbulent, and unpredictable. Especially in these defined terms, the
existence of basic long-term development goals and guidelines appears to be an absolute
necessity, a condition for the success of any business. We are talking about a strategic
document, strategic planning, and strategic tools. Without the acceptance of this
requirement, the enterprise is only responding to the incentives, instead of actively
creating (Drucker 2008). Success in significant or disruptive innovation requires long-
time strategic work and outlook in deep vision. Innovation advantage can translate into
a premium in your enterprise’s stock price — an innovation premium — that is possible
only by building the code for innovation right into your organization’s people,
processes, and guiding philosophies (Dyer et al. 2011).

In many industries, external technology commercialization is critical for gaining and
sustaining a competitive advantage. Opening up strategic technology planning therefore
contributes to firm performance in a knowledge-based economy (Lichtenthaler 2008).
While large enterprises have realized the importance of formal writing formulated, long-
term planning, smaller enterprises do not necessarily point intentions and activities to
the same depth and put the same emphasis on understanding and applying strategic
management (Frost, 2003; Zakrzewska-Bielawska, 2005).

The key aspects of the strategic document are the long-term organizational goals,
strategic use of management tools, and frequent updates. As Hartz and Kanji emphasize,
smaller enterprises have the flexibility regarding the implementation of a new
management philosophy and approach and this process does not take so much time. This
leads to the fact that there is a direct relationship between enterprise size and existence
of a strategic document in writing. Smaller enterprises are placing greater emphasis on
operational planning, intuitive or informal planning activities, and short-term goals.
They also pay little or no attention to improving the environment (Hartz, 1998). The
number of strategic management methods, tools, and systems used by management in
small businesses is very low. Hussey has identified nearly sixty different management
strategic tools, methods, and techniques. The empirical data show that small enterprises
use only two or three strategic managerial techniques in practice (Hussey, 1997).

While larger firms have the advantage of the availability of resources and systems,
small businesses have the advantage of individuality. Also, decision-making processes
are easier in smaller enterprises than in larger (Laforet 2008, Kraus, 2006). To place a
positive impact on business performance, a certain flexibility in deciding changes in
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strategic matters, such as products and services and their production and financial issues
- capital and fixed assets (equipment), is needed (Rudd, 2008). For this reason, frequent
updates of the strategic document are important. According to R. P. Rumelt, one of the
most influential thinkers on strategy and management, the core of a strategy contains
three elements (Rumelt, p. 77, 2011):

* A diagnosis that defines or explains the nature of the challenge. A good
diagnosis simplifies the often overwhelming complexity of reality by
identifying certain aspects of the situation as critical.

* A guiding policy for dealing with the challenge. This is an overall approach
chosen to cope with or overcome the obstacles identified in the diagnosis.

* A set of coherent actions that are designed to carry out guiding policy. These
are steps that coordinated with one another to work together in accomplishing
the guiding policy.

Song’s empirical research shows that more strategic planning and more new product
development lead to better business performance. That is why strategic planning is a
way of predicting turbulent business environment, a logical sequential process that is
often described in the literature as really affecting the performance of the business
(Song, 2011). Academics have a huge amount of models, methods, tools, techniques,
and approaches that are available to support the processes of strategic management.
However, almost all of these theoretical approaches focus only on large enterprises.
Scientific publications severely lack focus on strategic tools customized for the
management of medium and small or micro-enterprises (Stonehouse, 2002).

The most widely used management tool among small firms i1s SWOT analysis. Next
are the evaluative tools of financial analysis and budgeting. SWOT analysis is a tool
used by most enterprises of any size. (Stonehouse, 2002; Van¢k, 2014). Strategic
planning can be defined as a process that is performed by an organization in order to
develop strategies that contribute to performance and drive the organization toward its
vision for future (Tapinos, 2005 Volberda, 2010). These conclusions based on the
literature reflect an important fact - the lack of strategic thinking among top managers
of small businesses. All cited results agree that the effort devoted to strategic planning
process is critically low in small enterprises. Temtime explains this phenomenon
rationally; increasing the size of the business means an increase in resources,
investment, and expertise, which have a direct impact on strategic planning and
management of enterprises (Temtime, 2003). Lazar et al (2012) introduce the
importance of careful costing in strategy creation as well as its realization.

1.2  The form of the strategic document

In terms of business strategy development, we can divide enterprises (including both
SMEs and large enterprises) into three categories:

1. Enterprises that have a well-planned and detailed written primary strategic
document. This document deals with important areas of enterprise organization such as
human resources, market analyses and marketing goals, product development and
innovation, technologies of production and services, logistics, quality and environment,
budgeting, financing and payback, time schedule, risk evaluation, etc. Detailed strategic
document should use modern management methods and techniques such as PEST,

199



Porter’s five forces, marketing mix, SWOT, and others. The strategic document covers
the future period of at least three years and is often compared with real situation and
updated (at least once a year).

2. Enterprises that have a strategic document drawn up in some written but concise
form, with insufficient details in all the important chapters. Many enterprises briefly
address just their mission and vision and some partial strategic issues, such as
production, marketing, or finances; however, other important chapters stay
unelaborated. Such document often serves as a business plan for obtaining subsidies or
loans, but hardly satisfies the internal strategic function.

3. Enterprises that have no written strategic document. It is never clear if the
strategy is kept in the mind of top management (e.g. alone self-employed entrepreneurs),
1s partially a subject of the enterprise culture or does not exist at all.

2 Research materials and methods

This section describes the original questionnaire research that provided data and the
research process. A hypothesis is introduced, and the methodology of analyses based
mostly on CHAID decision tree is described. The method of questionnaire survey was
formerly used, for example, by Zimmermannova (2015) for the purposes of the analysis
of decision making of Czech electricity and heat producers within the EU ETS. The
results show that the EU ETS had no impact on environmental investments planning in
Czech enterprises in the period 2013-2014.

2.1 Data

The research project called “Adaptability of entrepreneurship”, which created the
data background for the presented article was realized during the spring semester
2012. A total number of 722 enterprises active in the Czech Republic (89%, including
64% from Moravia-Silesian region) and Slovak Republic (11 %) between 2009 and
2011 were interviewed. The interview protocol included a controlled dialogue between
a questioner and an enterprise owner, an executive manager, or a top manager, so the
collected data have the character of an experts’ guess opinion. The initial sample of 722
enterprises was filtered and reduced to 677 credible subjects. Further filtration was
realized in order to obtain a data group in which the subjects could be considered as
industrial enterprises. The filtration included exclusion of micro enterprises with gross
annual turnover less than CZK 10 million, exclusion of enterprises with less than 10
employees and exclusion of self-employed entrepreneurs — natural persons. For the
filtration, industrial enterprises were specified (with compliance with CSO) as those
with NACE 05 to 33, which resulted in a data group of 254 valid items. NACE 05 to 33
covers these economical activities: B — Mining and quarrying (5 to 9) and C —
Manufacturing (10 to 33). Based on the findings of the theoretical research, we carried
out the following research:

2.2 The research processes

The research process comprised the following components: (A) Defining the need
for the research and the solved problem. (B) Formulation of the research objectives and
the plan. (C) Theoretical research — analysis of literature and available information. (D)
Questionnaire-based survey - primary data collection. (E) Data processing and analysis.
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(F) Interpretation of the results. (G) Conference publishing activities — expert
feedback. (H) Further data analysis and interpretation. (I) Advanced publishing -
indexed journals, monographs.

2.3  Hypothesis

The following hypothesis was formulated: H1: Strategic planning corelates to
business performance of the enterprises examined based on CHAID decision tree
analysis. HO: non H1

2.4  Methodology of analyses

A decision tree consists of a set of hierarchical decision rules. Like a real tree, we
say that the decision tree grows, has branches and is pruned. A decision tree consists of
aroot, which represents the entire subject, and through the gradual progress of branching
to other nodes, the tree grows. The nodes that are not further divided are referred to as
terminal nodes or leaves. Trees are binary or non-binary, depending on whether they
branch into two or more branches. Among one of the most famous and widely used
algorithms of binary trees belongs CART. In the presented case of analytical procedure,
our team used the method CHAID (Chi-squared Automatic Interaction Detector).

This method was developed in 1980 by G. V. Kass. CHAID tree is often used in
commercial spheres, especially in marketing (for example, the selection of target
customers). CHAID tree is non-binary type; nodes can therefore be divided into a larger
number of nodes than two branches. As the name suggests, the statistical criterion for
branching is the chi-square test. Chi-square test is used to determine the independence
of the PivotTable, that is, a combination of categories of a dependent variable and a
predictor. If X and Y independently have the test statistics of Pearson’s Chi-square
distribution with v = (r-1) (s-1) degrees of freedom, where 7 is the number of rows and
s the number of columns in the pivot table, independence in the pivot table means that
both variables affect each other. The hypothesis of independence phenomena here is the
null hypothesis HO. Pearson’s Chi-square test is often referred to as a test of goodness
of fit (Kass, 1980).

The CART algorithm only creates binary trees, meaning that only two branches are
from one node. Binary trees are usually more accurate than non-binary. The Gini index
1s used as the branching criterion. Strengths: The CART has a good use in the case of
many input fields. It can quickly estimate the classification model. It also offers a
booster method to increase classification accuracy. In addition to other algorithms it can
work with both discrete and continuous outputs. The CHAID test uses the %2 test to
select the most appropriate branch attribute, which implies that the input variable must
be only categorical. Strengths: CHAID can create non-binary trees, it means that nodes
can have more than two branches when splitting. Trees therefore grow more in width
than in binary trees (QUEST and CART). CHAID is better for larger data files.

The branching of decision tree occurs via the calculation of CHAID adjusted p
values. Chi-square test selects a predictor with the smallest adjusted p value for each of
the merged class predictors using the Bonferroni correction. This predictor of optimally
merged categories is used to split the node. If a significant predictor cannot be found,
the node has been further subdivided. A further division may not occur as a result of the
small number of observed cases that have not been distributed.
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When analysing our sample, the following rules has been determined due to file size
and clarity of output:

*  Maximum/Maximum Tree Depth: 3 levels of branching.

* Parent Node (it branches out further nodes) must contain at least
20 observations.

» Child Node (it is already more node than branch) must contain at least
10 observations.

Since the aim was to explain the success of enterprises that we measured using
variable sales development during the last three years and their three categories (decline,
stagnation, and growth), the development of the turnover variable has been chosen as
the dependent variable. To evaluate the dependent variable, we used the method of
decision tree branch with other (independent) categorical variables, which included a
questionnaire. Executing the Decision Tree with the original 254 observations gradually
branched out with the help of six variables summarized in the inputs and outputs
described in Tab. 2.

Tab. 2: Categories of data for cluster analysis

Inputs — Independent Variable Outputs — Dependant Variable

Form of strategic document Turnover (sales) from products/services
Implementation of ISO 9001 Total costs

Change in production Profit

Source: own processing by authors.

The data ware analysed and processed using Microsoft Excel and IMB SPSS statistic
11.5 software.

3 Results

The following chapter presents the most important results regarding the application
of'a decision tree based on chi square on the introduced data sample of Czech and Slovak
industrial enterprises. The original data are illustrated by the decision chart, CHAID
tables, comments, and discussion.

3.1 Basic characteristics of the data group

More than % of the examined enterprises fall into group C — Manufacturing and other
(incl. agricultural engineering) and B — Mining and quarrying active firms. In terms of
size, roughly 30-40% are small enterprises, 20-30% are medium-sized enterprises and
15-30% are large enterprises. According to the turnover criterion, the rest are micro-
enterprises (~15%). The criterion of number of employees does not match very well
with the criterion of annual turnover in our data group, which indicates a relatively low
turnover per capita in the regions of interest.

3.2 Construction of the decision tree and the results

The graphical representation in Fig. 1 confirms the expected findings of whether the
success of enterprises (sales performance over the last three years) is related to the form
of strategic document. The adjusted p value assumes a value of 0.005, which is
significantly less than the threshold value of 0.05. The branching out shows that
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enterprises that have a strategic document elaborated in details reach an almost 20%
higher turnover growth (growth rate 58.8%) than in the case of enterprises that have a
brief or less formalized written strategic document (growth rate 37.9%).

The next level of branching shows that profit growth in all enterprises correlates with
an increase in turnover, which is quite understandable. More interesting is the fact that
was revealed by the third level of tree branching. Enterprises that have a written and
detailed strategic document achieve a growth of profit and sales more often if they
implemented QMS ISO 9000 series in their activities.

3.3 Successful tree branch results

The above mentioned conclusions are supported, with relatively high accuracy, by the
CHAID model that works with the change in turnover with error estimate less than 20%,
accuracy of the model is more than 80% on the level of statistical deviation of 0.025.

The following tables 3 to 8 show the basic statistical parameters such as frequency,
valid percent, cumulative percent, and chi square value in nodes 0 to 12 and 16 to 17 of
the “successful branch of the decision tree”. The changes in turnover and profit were
chosen as the measure of success.

Tab. 3: Change in turnover — node ()

Frequency | Valid Percent Cl;,l::cl;ﬂve Chi Square
Valid Fall 82 323 323
Stagnation 59 23.2 55.5
| Growth 113 44.5 100.0 9.187
Total 254 100.0

Source: own processing by authors.

Tab. 3 characterizes the situation of change in turnover in the researched enterprises.
Nearly half of the respondent enterprises (44.5%) achieved a growth in sales over the
last three years. Stagnating sales were recorded by 23.2% of the respondent enterprises
and a fall in turnover by 32.3%. Roughly one-eighth of the respondent enterprises
(12.2%) recorded a growth greater than 30%

Tab. 4: Form of strategic document — nodes 1, 2

Frequency | Valid Percent Cl;’l:l}lcl:lﬂve Chi Square
Valid  Not written 52 20.5 20.5
Written Concise 122 48.0 68.5 109.332
| Written Detailed 80 315 100.0 54.742
Total 254 100.0

Source: own processing by authors.

The impact of the form of the strategic document is apparent in Tab. 4. Almost half
of the respondent enterprises (48%) work with strategic documents in written form, but
only in brief, concise manner. Almost one-third of respondents/enterprises (31.5%) use
a written, detailed strategic document. Chi square value suggests that written detailed
form of strategic document leads more closely to enterprise success than other forms.
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Tab. 5: Change in profit — nodes 3 to 8

Frequency | Valid Percent Cl;,‘::ll:&ive Chi Square
Valid Fall >30% 18 7.1 7.1
Fall less than 30% 57 22.4 29.5 14.959
Stagnation 85 33.5 63.0 25.191
Growth <30% 65 25.6 88.6 13.883
Growth >30% 29 11.4 100.0
Total 254 100.0

Source: own processing by authors

Tab. 5 confirms the expected relation between turnover and profit, where roughly %4
of the researched respondent enterprises achieved growth up to 30%. Chi square value

suggests that growth in turnover relates most to growth in profit up to 30%.

Tab. 6: Implementation of ISO 9001 — nodes 16, 17

Frequency | Valid Percent Cl;:::cl:l:ltve Chi Square
Valid No 106 41.7 41.7
| Yes 148 58.3 100.0 6.361
Total 254 100.0

Source: own processing by authors.

Tab. 6 presents the results concerning implementation of ISO 9001. The number of
enterprises that implement the management standards ISO 9001 is slightly larger
(58.3%) than the number of enterprises that are not administrated by ISO 9001 standards
(41.7%). Chi square value suggests that ISO 9000 series implementation leads more
closely to enterprise success than omitting it. The collected data show similar results as
in the case of annual turnover and profit as well as in the case of trends of costs — see
the following Tab. 7.

Tab. 7: Change in costs — nodes 9 to 12

Frequency | Valid Percent Cl}l)l:;lcl:;ve
Valid  Fall >30% 5 2.0 2.0
Fall less than 30% 59 23.2 252
Stagnation 72 28.3 53.5
Growth <30% 88 34.6 88.2
Growth >30% 30 11.8 100.0
Total 254 100.0

Source: own processing by authors.

4 Discussion

Discussions in theoretical literature of different geographical and economical origin
show that proper strategic planning with the application of modern management tools
clearly leads to better business performance in various forms. Our methodological
approach allowed us to conduct ex-post research and analyses in Czech and Slovak
enterprises. Our practical empirical research and analyses confirm the theoretical
findings also in our native surrounding.
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Conclusion

To sum up, the objective of the study was to analyse and make more transparent the
performance factors of business enterprises mostly in connection with strategic
document from and turnover as the parameter of economic performance. The aim of the
paper was to prove, by CHAID decision tree method, the connection between strategic
planning and economic performance. The questionnaire contained many questions with
categorical variable, and therefore it was decided that each pivot-table will be replaced
in the output of the decision tree as a set of contingency tables converted into a graphical
format output of decision tree analysis.

The hypothesis H1 was approved: strategic planning (specially structured and
detailed) correlates to business performance of enterprises examined based on CHAID
decision tree analysis as seen in Fig. 1 and Tab. 4. Nevertheless, there is no clear
causality if strategic document influences enterprise performance or vice versa
enterprise performance supports strategic planning. Even that their correlation is high,
the causality is not proved by chosen method. The implementation of ISO 9001 supports
better performance by reinforcing strategic planning. The main conclusion of the paper
is that strategical planning as well as continuous improvement are very important factors
close to business performance, however, the knowledge and utilisation of these methods
still do not guarantee high performance, especially in SMEs. The novelty of the paper
lies in the confirmation and specification of theoretical findings by the original data
obtained in Czech and Slovak enterprises.
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PRINCIPLE OF USING SYSTEMIC APPROACH TO
MANAGEMENT AUDIT IMPLEMENTATION BY SMALL AND
MEDIUM-SIZED ENTERPRISES

Romana Pichova, Daniel RauSer

Abstract: In connection with their earlier contributions, addressing the issue of
systemic approach to implementing management audit with regard to small and
medium-sized enterprises, the authors intend to further pursue their effort and interest
in this specific area of research with the following paper. Its main objectives are to
introduce own comprehensive concept, which involves the use of a systemic approach
and is expressed in the form of a specific model of “Systemic approach to management
audit”, and to propose both standardized and purposeful procedures related to such
audit. In order to develop the concept, a questionnaire survey was conducted among a
number of managers of small and medium-sized enterprises in the Czech Republic,
along with structured interviews with auditors carrying out management audits in
their professional practice as well. Based on their research, the authors found that the
examined enterprises tend to perform management audits only on rare occasions and
without using any systemic approach or particular procedures. This is mainly due to
an absence of time schedules or lists of individual activities that are required in the
audits according to a precisely and previously specified order, as suggested in this

paper.
Keywords: Small and Medium-sized Enterprises (SME), Management Audit, Systemic

Approach, Objective of Management Audit, Implementation of Management
Audit, Proposals and Measures, Feedback.

JEL Classification: M21, M14.

Introduction

Enterprises wanting to succeed in strong competition must draw particular
attention to their internal stability and continuously analyse their internal environment.
In order to do so, management audit implementation is instrumental for them. As
Trunecek (2004) and Nicholas (2014) remark, there are no clearly defined rules for
such implementation, with the main dependence being on a manager’'s/an auditor’s
creativity and a manner the audit will be treated. However, to fulfil the main essence
of an effective management audit and its implementation, a certain systemic approach
must be followed.

1 Systemic approach to management audit implementation

According to Molnar et al. (2012), the concept of a system may be generally seen
as a purpose-defined complex of elements as well as a complex of links between such
elements that jointly determine certain characteristics of a unit, or an integrated set of
mutually active elements intended to co-operatively fulfil a predetermined function.
As Whittington and Pany (2015) and Leung et al. (2015) point out, the concept of a
system related to auditing, i.e. a systemic audit implementation, may be defined as a
logically structured procedure of individual steps/stages/phases/activities that are

209



necessary to follow during management audit in their precisely and previously defined
order, since they are linked together. The table below indicates that several authors
recommend dividing audit implementation into three to five separate phases.

Tab. 1: Comparison of recommended phases within comprehensive audit process

Author Number of | Audit Phases
Audit
Phases
Dvoftacek (2005) 5 audit objective, selecting audit techniques,
gathering and analysing
documents/information, drawing up
conclusion(s) and audit report, post-audit
Kralicek, Molin (2014) 3 developing an audit plan, actual performing of
audit, audit completion and composing an audit
report
Trunecek (2004) 4 audit objective, audit implementation, audit
evaluation, follow-up check
Cangemi, Sinfleton (2003) 3 planning  process, auditing process —
performance, reporting process
Crumbley (2004) 4 planning, field work, reporting, follow-up
Russell (2007) 5 identify plans, make observations, evaluate,

report results, follow up

Moeller (2016) 4 plan: planning and enterprise, do: acquisition
and implementation, check: control objective,
act: monitoring and evaluation

Hale, Whitlam (2000) 4 planning, organization, data management,
reporting results

Source: Authors

Furthermore, other authors, e.g. Spencer (2010), Wheelen, Hunger (2012) and
Kotler, Keller (2016), suggest that management audit should be carried out in 4
phases, as also observed by Zepeda, Ochoa (2017) and Maksymov, Nelson and Kinney
(2018) in their respective works.

Overall, the phases frequently selected appear to involve planning, implementation,
completion and follow-up check. As for planning, the primary goal is to determine a
management audit objective, i.e. what is the purpose for management audit to be
performed. The primary goal of implementation should be to collect, analyse and
evaluate gathered information, i.e. to evaluate the current state of enterprise
management. Regarding the completion phase, the primary goal is seen in evaluating
particular conclusion(s) from the conducted audit and preparing certain proposals and
measures (in case there have been deficiencies identified in enterprise management).
Lastly, the primary goal of follow-up check is to assess whether the audit was
processed in accordance with its defined plan and whether the proposed measures were
introduced by the given enterprise.
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2 Methods

The paper’s objectives are to develop a comprehensive concept on how to possibly
use a systemic approach to implementing management audit, with the concept being
represented by a specific model of “Systemic approach to management audit”, and to
suggest standardized and purposeful procedures concerning such audit. To meet the
objectives, the authors decided to employ a method of experimental modelling, which
is based on Molnar et al. (2012) and may also be used when creating management
models. Additionally, particular data gathered from a questionnaire survey (among a
number of existing Czech enterprises) and structured interviews with audit experts
were also used to design the considered experimental model.

The questionnaires were created in written and electronic forms in order to ensure
their potentially high level of return after approaching enterprises across the Czech
Republic. To select the survey respondents, uniform stratified sampling was applied
with the following principles: the basic set of 707 023 enterprises was divided into
homogeneous groups according to their size and three categories were eventually
generated: micro-enterprises (1-10 employees), small enterprises (11-50 employees),
medium-sized enterprises (51-250 employees). Subsequently, 250 enterprises from
each category were selected on the basis of simple random sampling, thus bringing the
total of approached enterprises to 750. The rate of returned questionnaires amounted to
81.33 %, equalling to 610 as the total number of respondents, of which only 67
conduct management audits in their respective enterprises (specifically, 1 micro-
enterprise, 33 small enterprises, 33 medium-sized enterprises). Due to the uneven
division and low number of respondents in relation to the aforementioned categories,
the authors continued to take account of n = 67 as the selected category of small and
medium-sized enterprises.

When selecting experts for structured interviews, it was proceeded, as Hindls (2007)
and Hendl (2016) recommend, to a multi-level deliberate selection consisting of three
levels. The first level involved searching for experts (auditors and managers) who carry
out not only financial, accounting or tax audits, but also audits in other areas. The
second level was to establish certain conditions (i.e. 2 general conditions and 3 specific
conditions) that the experts would have to meet in order for their views to be included in
the research. The general conditions were: 6+ years of audit experience, processing
audits in small and medium-sized enterprises. The specific conditions were: 8+ years of
experience in management, knowledge of management methods, techniques and
procedures used in enterprise management, knowledge of management and marketing
analyses (e.g. SWOT analysis, IFE/EFE matrix, BCG matrix, GE matrix, STEP/EL
analysis, 7S, Balanced Scorecard, etc.). In the third level, the process of selecting
possible experts was subject to fulfilling both of the general conditions and one of the
specific conditions. Eventually, 20 potential participants were contacted, with 16 of
them promising their co-operation in the research. The conditions were met by 12 (out
of 16) professionals with whom the co-operation was agreed.

Three hypotheses were constructed, all being on the grounds of an assumption that
the approached managers or auditors do not use any systemic approach and
standardized or purposeful procedures when conducting management audits. In view
of the assumption, the hypotheses were set in the following manner — H1: When
performing management audit, the use of a systemic approach by managers is
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dependent on the size of enterprise. H2: When performing management audit, the use
of a standardized procedure by managers is dependent on the size of enterprise. H3 —
When performing management audit, the use of a purposeful procedure by managers is
dependent on the size of enterprise.

3 Problem solving

To be able to possibly confirm the hypotheses, or the statements, their testing was
performed in three stages. The first stage consisted in determining 1 general and 4
specific criteria and assigning them to each hypothesis statement.

A general criterion for confirming the first hypothesis statement (i.e. Using a
systemic approach) regarded performing management audit in a minimum of 4 phases,
including the specified audit contents. The specific criteria were laid down as follows:
15t Criterion — Phase 1: Audit Planning (Content: Defining audit objective); 2"
Criterion — Phase 2: Audit Implementation (Content: Audit processing); 3™ Criterion —
Phase 3. Audit Completion (Content: Drawing up proposals and measures to improve
management); 4™ Criterion — Phase 4: Follow-Up Check (Content: Feedback).

A general criterion for confirming the second hypothesis statement (i.e. Using a
standardized procedure) was related to determining a certain procedure for carrying
out management audits, including the characteristics given in round brackets. The
specific criteria were laid down as follows: 1 Criterion — Regularity of Audit (at least
once a year); 2" Criterion — Setting up a Time Schedule (for all activities that would
be conducted during the audit, along with specifying their order and time span); 3™
Criterion — Compliance with the Time Schedule (observance of conducting all of the
specified activities with respect to their order and time span); 4" Criterion — Setting a
Time Frame (when performing the audit, the time frame must not exceed 6 months
between Stage 1, i.e. Planning, and Stage 4, i.e. Follow-Up Check).

A general criterion for confirming the third hypothesis statement (i.e. Using a
purposeful procedure) concerned determining a certain procedure for carrying out
management audit, including the characteristics given in round brackets. The specific
criteria were laid down as follows: 1 Criterion — Audit Objective (evaluating the
current state of enterprise management); 2" Criterion — Audit Program (defining the
audit content and its expected fulfilment); 3™ Criterion — Establishing Audited Areas
(audit must necessarily include the area of management or the area of managerial
functions); 4" Criterion — Regular Auditing (at least once a year).

The second stage resided in assessing the specific criteria and assigning dependent
variables (expressed in the range of 0 to 1) in order to use a data processing option in
the “R” statistical program. A specific system of assigning the variables may be seen
in Tab. 2.
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Tab. 2: Principle of assigning variables to evaluate dependence

System of Assigning Evaluation Variables Evaluation Variables
Fulfilling 4 specific criteria 1

Fulfilling 3 specific criteria 0,75

Fulfilling 2 specific criteria 0,5

Fulfilling 1 specific criterion 0,25

Not fulfilling any specific criteria 0

Source: Authors

For the above hypotheses to be evaluated, correlation analysis was applied to find
out linear dependence between the aforementioned dependent variables and an average
number of employees (i.e. the independent variables) based on defining a certain value
of the Pearson correlation coefficient (r), as demonstrated in Fig. 1.

Fig. 1: Pearson correlation coefficient
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The third stage encompassed an actual evaluation of the hypotheses on the basis of
data processing in the “R” the statistical program, as shown in Tab. 3. Confirming or
not confirming of the hypotheses may be achieved by calculating a p-value that
identifies correlation significance of the variables selected. The p-value must be
compared to a significance level — a, which was set at the most commonly used level
of 5%. The above hypotheses can be confirmed provided that the resulting p-value is
less or possibly equal to 0,05.

Source: Authors

Tab. 3: Evaluation of hypotheses

Hypothesis | Pearson correlation coefficient (r) p-value
interval <-1;1> a =5 %; (p-value < 0,05)
H1 r=-0.0389101 p-value = 0.7564
H2 r=0.08032592 p-value = 0.5214
H3 r=0.04833861 p-value = 0.6999

Source: Authors

Overall, the above recorded resulting values show that using a systemic approach
and standardized or purposeful procedures is not dependent on the size of enterprises.
As regards the resulting values of the Pearson correlation coefficient (r) for each
evaluation, they point to very week dependence between the variables. In view of
dependence related to using a systemic approach by managers in the management
audit implementation (given the size of enterprise), the correlation coefficient revealed
indirect dependence. Thus, using a systemic approach by managers in that respect
decreases with the increasing number of employees. However, when considering
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dependence related to using standardized and purposeful procedures by managers in
the management audit implementation (given the size of enterprise), the correlation
coefficient revealed direct dependence. Thus, using standardized and purposeful
procedures by managers in that respect increases with the increasing number of
employees. Then, on taking account of the resulting p-values for all 3 hypotheses, they
are higher than the significance level of 0,05. As a result, it may not be claimed that
the correlation of the determined variables is significant and therefore the hypotheses
cannot be confirmed.

4 Research results and their discussion

The research also revealed that only less than half of the managers that perform
management audits do so using systemic approaches and standardized or purposeful
procedures. Based on this finding, the authors would like to present the managers (and
the auditors concerned) with their own possible concept, which is illustrated in Fig. 2
as a specific model of “Systemic approach to management audit”. It should be noted
that the model was also developed according to recommendations from various experts
having several years’ experience in auditing.

As modified according to Stefko, Pichova, Gallo, Rauser (2016), the basis of the
model is implementing management audit in 4 consecutive phases — planning,
implementation, completion, follow-up check. Each phase was complemented with
particular activities that are advised to be carried out during the audit.

Fig. 2: Advised activities during management audit
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Moreover, in terms of using the systemic approach, one “Key Activity”, which such
audit must essentially contain, was picked out from each of the above phases and
recorded in the following table, i.e. Tab. 4, along with the corresponding specifications.
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Tab. 4: Key activities of management audit phases

Phase Key Activity Specifications

Planning Audit Evaluating the current state of enterprise
Objective management system, i.e. Evaluating the Objective

Implementation | Performing Achieving the Objective based on answering all
Audit “Managerial Questions* (see below) and referring to the

(already published) “Management Model of Decision-
Making®“ (Pichova, Rauser 2017a); (Pichova, RauSer

2017 b)
Completion Drawing  up | Drawing up 3-5 measures aimed at improving the state
Proposals and | of enterprise management system
Measures
Follow-Up Feedback Re-evaluating the Objective on the basis of answering
Check all “Managerial Questions® (see below) as well as

answering the “Evaluation Questions” stated in
“Evaluation of Scoring Scale” as part of the (already
published) “7S Adaptation Model*“ (Pichova, Rauser
2017a); (Pichova, RausSer 2017 b)

Source: Authors

In order to fulfil the main essence/content of the management “Audit Objective”,
1.e. evaluating the current state of enterprise management system, managers or auditors
need to be aware of all aspects that are to be analysed with regard to the audit. For the
purpose of doing so, selected “Managerial Questions were formed, hence
representing a vital step that should be taken in the first “Key Activity” (see Note 1
from the model of “Systemic approach to management audit”). The exact wording of

“Managerial Questions* is given in Tab. 5.

Tab. 5: Managerial questions

Examined Questions

Factors Patterned on the

7S Model
What does the enterprise want to achieve and how does it want to | Strategy
achieve?
What staff and composition are needed in the enterprise? Staff
What abilities and skills does every employee need to have? Skills
What will be the hierarchical structure of selected employees? Structure
Which style of managing should be used in the enterprise? Style
What systems are necessary to be used in the enterprise? Systems

happenings?

Are all employees well aware of the enterprise events and | Shared values

Source: (Pichovd, Rauser 2017b)

Having evaluated answers to the “Managerial Questions®, one may proceed to an
in-depth analysis of the above stated factors that significantly influence a success rate
of enterprise management, internal stability and competitiveness. To carry out the
analysis, the aforementioned “Management Model of Decision-Making* had been
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designed comprising three stages. Although each of them is made up of a separately
developed model, the individual stages are mutually interlinked. The first stage is
formed by the “7S Adaptation Model” being the primary element/the core of the entire
management model. It may be argued that managers/auditors, or even small
enterprises, not requiring detailed management auditing in their immediate
environment, can only use this particular core. The second stage is constituted by the
(already published) “Application IFE — 7S Matrix” (see Pichova, Rauser (2017a)),
which is directly connected to the “7S Adaptation Model” and may be considered as
the first extension sector of the entire management model. The third (The final) stage
is represented by the (already published) “Resource Model” (see Pichova, RauSer
(2017b)) that may be considered as the second extension sector of the entire
management model. Of the three separate models, only the “Resource Model” is
divided into two parts, where a comprehensive analysis of resources is the first part
and an individual analysis of resources is the second part, with both parts being
equally important.

It may be added that the first and the second stage principles of the “Management
Model of Decision-Making” reside in analysing and evaluating of enterprise
management system. The third stage principle is to analyse and evaluate used
resources (in a given enterprise) as a unique set of inputs whose effective allocation
managers should focus on. The model, depicted in Fig. 3, has been introduced to
several managers and auditors, see Pichova, Rauser (2017a), Pichova, Rauser (2017b),
Pichova (2018).

Fig. 3: Stages of Management model of decision-making
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Source: Authors

Application of the “Management Model of Decision-Making” and evaluation of
results from the in-depth analysis are significant steps that should be taken as part of
the second “Key Activity” (see Note 2 from the “Systemic approach to management
audit” model).
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Based on the evaluation of the entire management model’s output, the content of the
third “Key Activity”, i.e. “Drawing up Proposals and Measures”, is to determine
whether an enterprise is managed effectively or not. If deficiencies are identified, it is
necessary to suggest certain measures that, after their application, would lead to an
improvement in the state of enterprise management system. There should preferably be
three to five measures suggested, including a proposal to select the best possible
application measure. Here, managers/auditors themselves have to be able to put
forward appropriate measures, assess them and select the most suitable ones.

After a certain period of time (between 1-2 and 6 months), managers/auditors
should analyse how successful/effective the introduced measures were, which is the
content of “Feedback® as the fourth (the last) “Key Activity”. The given enterprise
management system is now being assessed in a simplified manner by evaluating
answers to the “Managerial Questions” and answers to specific questions assigned to
“Factors” in the aforementioned “7S Adaptation Model”. However, this is only
applicable to those factors where the initial evaluation was unsatisfactory. Once the
answers have been evaluated, it may be determined whether the enterprise
management system has improved after applying the selected measures. If no desired
improvement has occurred, managers/auditors must apply other measures and yet
again re-evaluate the current state of the system within 6 months. Subsequently, the
authors suggest that managers/auditors should repeat the whole process from its
beginning and proceed accordingly until the state sought after, i.e. effective enterprise
management, has been achieved. In connection with that, the completed model of
“Systemic Approach to Management Audit”, illustrating a particular process to be
possibly used in implementing management audit, is presented in Fig. 4.

Fig. 4: Model of Systemic approach to management audit
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Finally, to be able to use standardized and purposeful procedures, it is
recommended that managers and auditors follow these rules:
e Always clearly define the objective of management audit;
o Always clearly define the areas that should be analysed in management
audit, with the area of management being considered as the essential area;
o Create at least a simple list of activities that are to be evaluated in
management audit, preferably create a time schedule of activities, including
a time frame, and always follow the time schedule;
e Compliance with the audit regularity — at least once a year;
e As for managers/auditors, audit processing should take them no longer than
6 months.

Conclusion

As stated in the introduction and also pointed out by Belds, Bartos, Klju¢nikov,
Kozubikova (2015), a particular basis for the competitive advantage of small and
medium-sized enterprises is to create and maintain a quality business environment,
especially the internal environment. This may also be achieved by its regular analysis,
specifically through implementing management audit.

The research shows that the discussed management audit implementation has not
been very “popular” so far among small and medium-sized enterprises in comparison
with other audits, e.g. production, personnel or financial. Only 67 (out of the total of
610) respondents perform management audits in their enterprises, yet without using
any systemic approach and standardized or purposeful procedures. Based on this
finding, three hypotheses were established and evaluated to determine whether using
of the previously mentioned approach and procedures is dependent on the size of the
involved enterprises. On conducting the evaluation through correlation analysis, the
hypotheses were not confirmed.

The paper’s objectives were to develop a comprehensive concept for using a
systemic approach to implementing management audit, where the concept was
comprehensively described and then illustrated in a model of “Systemic approach to
management audit”, and also to propose standardized and purposeful procedures
linked to such audit. The model was formed on the basis of particular data and
information obtained from both the questionnaire survey and the structured interviews.
The model’s essence is to draw the attention of managers/auditors to the fact that each
(management) audit should have its objective defined, and sophisticated methodology
and techniques should be used during its implementation. In case there have been any
weaknesses identified, adequate proposals and measures should be formulated to
improve the current state/given situation regarding enterprise management, and the
follow-up check phase should not be omitted.
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MODEL FOR QUALITY OF LIFE EVALUATION OF NUTS 2
REGIONS WITH RULE-BASED SYSTEMS

Martin Sanda, Jifi Kfupka

Abstract: This article deals with NUTS 2 regions quality of life (QL) evaluation for the
Visegrad Group in year 2015 developed by means of rules based methods. QL
evaluation is a phenomenon, topical issue, dealt with by a large number of institutions
and organizations. Approaches to QL evaluation however differ and there exists
a whole range of indicator sets and methodologies for QL evaluation. The evaluation
is based on Eurostat methodology for QL evaluation in this article. The QL evaluation
works with official indicators of this methodology and uses rule-based systems
methods: modification of Technique for Order of Preference by Similarity to Ideal
Solution (TOPSIS) - fuzzy TOPSIS (fTOPSIS), fuzzy inference system (FIS) and Case-
based Reasoning (CBR) and with using pre-defined fuzzy sets (FSs). The objective
of this article is to create a model for QL evaluation based on utilization of the above-
stated methods, comparing results of the individual methods and the total results
of such QL evaluation. Another objective of this article is to achieve fairness
supported by this model — the results from this model shall serve as recommendations
for provision of subsidies for regional development including the definition for what
area such subsidy should be used.

Keywords: Case-based Reasoning, fuzzy Inference System, Fuzzy Sets, Quality of
Life, NUTS 2 Regions, TOPSIS.

JEL Classification: C69, D89, H89, R59.

Introduction

The concept of QL is hard to define. Various authors, organizations and/or
institutions and their approaches to QL evaluation are different and even the definition
of what is QL brings about a large scale of material dilemmas, as states Budowski et
al. (2016), Mithlpachr (2005), Phillips (2006), Prakash et al. (2016) and Royuela et al.
(2010). This article deals with the solution of practical questions in the relation of
comparability to life, QL evaluation and achievement of fairness. The article verifies
and confirms the suitability of using the current Eurostat methodology. QL is
evaluated using selected rule-based systems methods. To solve the problem, a model is
designed to output QL estimates for each region. The extension of the model is a
suggestion for allowance for the development of the region. These suggestions for
allowances are based on the results of the QL evaluation of individual regions and are
intended for the improvement of underdeveloped or backward regions. Regional
development will help reduce disparities between regions, increase the standard of
living and competitiveness of the region. The aim of the paper (and proposed model) is
to achieve fairness, reduce disparities between regions and support underdeveloped or
backward regions.

Austrian Bundesland of Burgenland and Operational Programme Burgenland
(2007) are examples of the region's backwardness solutions. This programme involved
Community support for Burgenland within the framework of "Convergence Phasing-
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Out" objective. The total budget of the programme was around EUR 167 million and
the Community assistance through the ERDF amounted to around EUR 125 million.
The overall objective of the programme was to develop further and broader the
transition of Burgenland to a knowledge based economy and society through
enhancements of competitive structures, promotion of attractive regions and guarantee
of environmental sustainability. This was contribute to wealth and increase in QL of
all inhabitants of the Bundesland and reduction of regional disparities. Balchin et al.
(1999) is also addressing the issue of backwardness in the region.

For comparison, it is also possible to list the regional evaluation according to
Melecky and Stanickova (2014), Aristovnik (2014) or Markowska (2017). The
assessment of fairness in the proposed model itself is based on suggestion for
allowance. As will be noted below, subsidies are designed to improve the development
of regions in selected areas.

1 Quality of life evaluation

QL evaluation 1s a complex issue. There exist a lot of opinions and approaches to
this issue. QL is evaluated by means of indicators. Individual indicators then form a
set of indicators or they form a whole methodology for evaluating QL. As examples of
such methodologies (approaches) for QL evaluation we can quote the following:
Active Ageing Index (2015); Economist Intelligence Unit Limited (2015); Eurofound
(2015); Better Life Index (OECD, 2015). QL evaluation was based on the Eurostat
methodology (2014) and the available Eurostat official indicators (2015) for the
selected year. The data matrix was then compiled from official Eurostat
measurements. The aim of the paper is not the creation of a new meta-theory, so the
authors proceeded from the indicators and data of this professional institution and did
not create a new set of indicators. The selection of indicators from Eurostat is also
supported by the fact that the model output is the suggestion for allowance to improve
the development of the region. The funding of these subsidies is proposed from the
sources of the operational program. Operational programs and Eurostat fall under the
European Commission. These are indicators that guide the European Commission and
are in line with the European Union policy.

Below there are areas A, B, ..., F of indicators i1, iz, ..., i30 for QL evaluation. The
area is specified for field(s) by the following way: Area A (fields Economy, Labour
Market): i1 is Gross domestic product at current market prices by NUTS 2 regions; > is
Income of households by NUTS 2 regions, Balance of primary incomes/National
income, net; i3 1s Young people neither in employment nor in education and from 15 to
24 years; is 1s Population 65 years or older; is is Population density; is is Population
change, Crude rate of total population change. Area B (Education, Science and
Technology): i7 is Distribution of pupils and students enrolled in general and
vocational programmes, Upper secondary education - vocational; ig is Participation
rates in selected education levels at regional level, Tertiary education; i is Population
aged 25-64, Tertiary education; i1o is Human resources in science and technology; i11 is
Employment in high-tech sectors. Area C (Health): 712 is All causes of death; i3 is
Health personnel, Nurses and midwives; i14is Health personnel, Dentists; i1s is Fertility
rates; i16 1s Life expectancy Less than 1 year. Area D (Digital Economy and Society):
i17 18 Households with access to Internet at home; i1 is Individuals who have never
used a computer; 19 is Frequency of internet access: daily; iz is Internet use: Internet
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banking, selling goods or services; i>1 is Internet use: participating in social networks,
creating user profile, posting messages or other contributions to Facebook, Twitter,
etc.; i22 1s Individuals who used Internet for interaction with public authorities, Internet
use: interaction with public authorities in last 12 months. Area E (Transport, Tourism):
i3 1s Nights spent at tourist accommodation establishments, Nights spent; i4 is
Number of establishments and bed-places; i2s is Road, rail and navigable inland
waterways networks, Motorways; i is Road, rail and navigable inland waterways
networks, Total railway lines; i271s Victims in road accidents. Area F (Agriculture): i
is Animal populations, Live bovine animals; i29 is Animal populations, Live swine; i30
is Production of cow's milk on farms. A detailed description and meaning of individual
indicators, including units can be found in the Eurostat database (Eurostat, 2015).

The model that is introduced below is useable for various states or regions.
However in this article the subject of attention is the Visegrad Group (V4). The reason
for this is the cohesion of this regional group, small distances between these states and
also the historical importance of the V4 for the Czech Republic (Visegrad Group,
2017). For the evaluation the V4 NUTS2 (Eurostat, 2011) regions were selected to
support the intended extended result — recommendation for providing subsidies to
NUTS?2 region to develop in the selected recommended area. The actual achievement
of fairness therefore consists of a suggestion for allowance for the development of
regions in selected areas. NUTS2 regions as such had been created exactly for the
purpose to receive subsidies from European Operational programmes (Eurostat, 2010).

2 The model for the quality of life evaluation

As described in the text above V4 NUTS2 regions were selected for the QL
evaluation. Indicators were selected for these evaluation that is based on Eurostat
available data for year 2015 (for more topical evaluation even less indicators were
available). The proposed model is based on Eurostat methodology, which has
established methods for efficient data acquisition. From this point of view, it is
desirable to rely on the already established methodology. While creating new
methodologies, the availability of data can be a significant drawback. New approaches
also limit the possibilities of subsequent comparison. The proposed model for QL
evaluation is, compared to other models, beneficial by the use of methods that work
with uncertainty. Dealing with uncertainty helps with a more appropriate description
of the properties (Zadeh, 1965). Another significant benefit of the proposed model is
its extension, which focuses on suggestion for allowance.

2.1 Description of the model

For the QL evaluation it has been proven that it is beneficial to use system
engineering methods, for example see (Sanda, Kiupka, 2016; Kiupka et al., 2010;
Kacmarova et al., 2013) among which there are the methods of multi-criteria decision
making, rule-based systems and fuzzy logic. A combination of these methods has been
used to deal with the defined problem and to create the model. In this model methods
TOPSIS (its fuzzy modification respectively), FIS and CBR were used for dealing with
the problem and also for QL evaluation for the individual regions. The model then
worked with defined FSs. In the Fig. 1 below we can see a general schema of the model.
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Fig. 1: Model for Quality of Life Evaluation

PROBLEM FORMULATION: quality of life evaluation in NUTS 2 regions
¥
INDICATORS
indicators for evaluation, areas of indicators
¥
DATA
EUROSTAT, availability of data, values for individual indicators,
assembling and checking the data matrix

¥
RESOLUTION

Fuzzy Inference System (membership functions of fuzzy sets),
TOPSIS method (fuzzy modification), Case-based Reasoning

¥

RESULT
quality of life evaluation of regions, recommendation for grant allocation for
development of individual regions

Source: Authors

In the previous text the complexity of the QL evaluation was described, including
data sources and selected indicators. Further there shall be described methods used for
dealing with the problem — “the core” of the model. For QL evaluation were used
software application MS Excel, MATLAB and myCBR in the model.

2.2 Fuzzy sets

Fuzzy logic was also used for the solution and FSs were defined for QL evaluation.
Based on previous work (Sanda and Kfupka, 2017) there were defined 4 FSs for area
evaluation and 5 FSs for the total QL evaluation. In this article the intervals of FS were
specified and there were used FS of trapezoidal shape of MF in the form [a b ¢ d]
(Chen et al., 1999). A graphical image of the defined FS is in the Fig. 2.

Fig. 2: Fuzzy sets for evaluation
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Source: Authors

Defined FSs and their linguistic variables for total evaluation: very bad [0 0 0.4
0.45], bad [0.4 0.45 0.6 0.65], good [0.6 0.65 0.75 0.8], very good [0.75 0.8 0.9 0.95]
and perfect [0.9 0.95 1 1]. This approach to QL evaluation and the defined FSs is
based on the publication QLIFEX - a rule-based expert system for quality of life
evaluation* (Atanasova, 2014). It is also based on the article " A Novel Approach for
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Quality of Life Evaluation: Rule-Based Expert System* (Atanasova a Karashtranova).
Atanasova (2014) also works with linguistic variables and a general assumption that
the QL function is approaching the exponential shape (the better the results, the fewer
subjects it achieves).

2.3 Methods Used in the Model

This model works with fuzzy modification TOPSIS, with FIS and CBR that shall
be described in detail in the following text.

The method TOPSIS is one of Multi Attribute Decision Making algorithms, which is
widely adopted. TOPSIS method is presented by Chen and Hwang (1992) and it is a
multiple criteria method to recognize solutions from a limited set of alternatives. TOPSIS
ranks the available networks based on their scores, with the highest being the best
solution. In the created model there was used the extension of TOPSIS - fuzzy TOPSIS,
where defined FSs were used. FSs were in TOPSIS method used thanks to publication
(Chen, 2000). As stated by this author utilization of the fuzzy approach makes the method
more realistic in the human beings decision-making environment where individuals’
preferences are often ambiguous and thus they cannot be easily defined by concrete
numeric values. On the contrary it is suitable to strive for verbal evaluation of alternatives
and criteria. Weights of individual indicators were solved with share (1/30). Concrete
description of the method’s algorithm and an example of another problem being solved by
the authors by means of TOPSIS method is in (Sanda, Kiupka, 2016).

General structure of FIS is used for the resolution according to Zadeh (2015); Hu,
et al. (2017) and Bélohlavek et al. (2002). Prior to its own QL evaluation with FIS
usage, it is necessary to resolve: normalized matrix, define the rules and FSs for the
QL evaluation, Mamdani type of FIS was used. Based on experimental FIS settings
(Sanda, Kiupka, 2017) as the optimal solution in defuzzification were selected the
trapezoidal shape of membership function (MF) and the Centre of Gravity method.

Hierarchy structure of FIS for QL area and for total evaluation see in Fig. 3b.).
Fig. 3: Hierarchy structure of FIS for QL area D (3a.) and Total evaluation (3b.)
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Source: Authors

The number of rules depends on the number of indicators in the relevant individual
area and the number of defined FSs Examples of rules of area A: Ruless: If (i1 is very-
bad) and (i; is very-bad) and (i3 is bad) and (i is very-good) and (is is bad) and (is is
bad) then (QL-area-A is bad); Ruleg7: If (i1 is very-good) and (iz is good) and (i3 is
very-bad) and (is is good) and (is 1s good) and (is is good) then (QL-area-A is good).

CBR is according to (Aamodt, Plaza, 1994; Watson, 1997; Lopez de Mantaras et
al., 2005; Zehraoui et al., 2003) based on previous experiences that serve as the basis
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for the evaluation of a given problem. CBR can be, according to described in the
following steps: Retrieve (finding as much as possible similar cases to the input case),
Reuse (use again the solution for the most similar case), Revise (repair of correction of
the proposed solution) Retain (keeping this input problem and its solution). It is a
learning process that solves problems based on the already solved problems. CBR
differs from other models also by its increasing permanent learning — when there is yet
another problem solved it immediately becomes available for dealing with further
future problems. CRB is thus utilized for dealing with a new problem via remembering
previous similar situations and re-utilization of these information and knowledge for
the actual situation. CBR works on similarity basis- distance of the nearest neighbour.

2.4 Extension of the Model

One of the objectives of this article is to provide a recommendation regarding the
allocation of the region development grant (for instance for a region with long-term
bad result) and also the recommendation on the percentage level of the grant for any
selected region. This recommendation is based on the EIU (2015), which is in the Tab.
1. In this article this approach is modified namely by the percentage (per cent amount)
from the "development" operational program (which would be specially created). It is
then possible to specifically define the area for the grant allocation from the partial
results of the QL evaluation of the single areas.

Tab. 1: Suggestion for Allowance (in %)

QL evaluation — rating 80 — 100 70 — 80 60 — 70 50 — 60 50 or less

Suggested allowance 0 5 10 15 20
Source: (EIU, 2015)

3 Quality of Life Evaluation Results

Results achieved by the individual methods are stated in Tab. 2, 3, 4 and Tab. 5.
The last column “Suggested allowance” illustrates the areas to which the grant should
be directed — based on partial results in areas A — E. The result can be the
recommendation for one or more areas, for more than one area, or also “alternatively
area” (the area has below average results however not the worst results).

As one of the advantages of the utilization of this model can be seen the
suppression of any “extreme values” both in the positive and the negative sense —
where, for instance, GDP of capital cities did not play any important part.

From Tab. 2 it can be generally stated that the most problematic is the area
Economy and Labour Market (based on the evaluation in the CZ in year 2015).

Tab. 2: Results of Individual Methods — CZ (in %)

Region fTOPSIS FIS CBR Suggested allowance

Cz01 41.54 68.30 51.39 area F, alternatively area A

Cz02 56.97 71.28 63.44 area C, alternatively area D

CZ03 60.97 73.38 63.61 area A, alternatively area D

CZ04 62.41 53.36 59.16 area F, area B

CZ05 61.52 69.31 64.32 area A, area B, alternatively area D
CZ06 65.54 80.38 67.56 area A, alternatively area D

Cz07 62.19 67.28 61.95 area A, area B

CZ08 61.11 56.28 60.27 area A, area F
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There arises the question of how shall this evaluation look like in the following
years when we can see from the macroeconomic data that economy is on the rise. The
NUTS?2 region CZ06 has the best evaluation within the CZ. This region also belongs
among the best regions under the V4 evaluation with about 70%. On the other hand
CZ01 is among the worst regions due to, to a large extent, Agriculture area results.

As it is clear from Tab. 3 in PL the areas that need the most support are the
following areas: Economy, Labour Market, Transport and Tourism.

Tab. 3: Results of Individual Methods - PL (in %)

Region fTOPSIS FIS CBR Suggested allowance
PLI11 59.51 61.67 59.73 area A, alternatively area D
PLI12 54.93 60.77 58.22 area E, alternatively area D
PL21 71.98 57.10 64.92 area A, area F
PL22 60.08 49.18 59.69 area A, area F
PL31 58.29 51.16 56.20 area A, arca E
PL32 61.01 4591 56.98 area E, area F
PL33 56.56 48.82 54.55 area A, arca E
PL34 53.54 54.57 54.97 area E
PL41 64.06 66.52 62.48 partly to areas A, D and E
PL42 63.65 58.33 59.46 partly to areas A, B, D and F
PL43 58.73 42.09 55.24 area E, area F
PL51 64.91 56.00 59.94 area F
PL52 51.21 47.47 50.58 area A, area C
PL61 63.02 65.65 62.34 partly to areas A, D and E
PL62 57.37 54.57 58.26 area E
PL63 68.67 62.58 66.21 area A, alternatively area D

Source: Authors

The worst regions within PL, as well as in total, are NUTS2 regions Opolskie -
PL52, Swietokrzyskie - PL33 and Lubuskie - PL43 with evaluation 50 — 53.5 %. The
best NUTS 2 Polish region is Pomorskie - PL63 with value over 65%.

In HU, the following areas are the areas with the worst evaluation: Economy,
Labour Market, Education, Science and Technology.

Tab. 4: Results of Individual Methods - HU (in %)

Region fTOPSIS FIS CBR Suggested allowance
HUI10 59.49 61.00 56.22 area F, alternatively area A and B
HU21 59.61 59.31 59.10 area A, area B
HU22 59.84 63.97 59.51 area B, alternatively area A
HU23 58.28 57.63 58.48 area A, area B
HU31 56.96 53.18 55.14 area A, area F
HU32 56.54 54.22 56.17 area A, area B
HU33 55.43 53.88 55.29 area A

Source: Authors

NUTS 2 HU regions evaluation can be described as average (or even bellow
average). The regions rank approximately in the middle of the total ranking. Neither of
the regions is exceptionally good or bad.

As it can be seen in Tab. 5 Slovak regions are evaluated as from average to above-
average. For SK there were generally worse results (that means potential areas for
grants funding) composed from more average results. Thereby it can be recommended
to distribute grants funding into more areas.
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Tab. 5: Results of Individual Methods - SK (in %)

Region fTOPSIS FIS CBR Suggested allowance
SKO1 57.40 67.78 51.69 partly to areas A, C and D
SK02 60.95 63.90 62.55 area F, alternatively area A
SKO03 65.00 57.88 59.52 partly to areas A, B and C
SK04 66.09 60.32 62.27 partly to areas A, B, Cand F

Source: Authors

When looking at the results for all regions we can see approximately 20%
difference between the best and the worst regions. In average results for the entire
countries there is difference smaller than 5%. This verifies the hypothesis that V4
countries are very similar to each other, however, within V4 there are regions that are
worse off. Under the concept of achieving fairness it is essential to support the
development of such regions. The results of the proposed model for QL evaluation
NUTS2 regions were compared with Melecky and Stanickova (2014), which provide
the most comprehensive view of the comparison. The other listed comparisons only
deal with the partial evaluation results. The average deviation of the overall results of
Melecky and Stani¢kova (2014) is 3.63% (for CZ 5.2%; HU 1.13%; PL 2.57% and SK
6.3%) a median 2.56% (for CZ 6.53%; HU 2.46%; PL 1.73% and SK 5.56%)
compared to the results of this model.

To determine the influence of the individual parameters in the model (the
indicators), a one-at-a-time sensitivity analysis (Hamby, 1994; Degasperi and Gilmore
2008) was performed on the overall results. It was examined how the overall results
change if each indicator decrease by 1%. For a total of 20 out of 30 indicators, the
change (decrease) S was less than 0.05%. Based on the sensitivity analysis, the biggest
influence was present for the i» and i3 indicators, where Sii2 is 1.35% and Si3 is
1.34%. Results of other indicators: Si is 0.78%; Sis € [0.63%; 1.19%]; Sis is 0.92%;
Sito € [0.54%; 0.79%]; Si2 1s 0.67%; Sia 18 0.65%; Sii7 € [0.60%; 0.63%]. As an
extreme value can be seen the improvement of the CZ01 by 3.2% with a 1% decrease
for the indicator i>4. This result is probably due to the nature of the indicator and the
specific region CZ01 - the Prague region is a very popular region in the area of
tourism. Based on the above, the results can be classified as robust.

4 Discussion - Suggestion for Allowance

Based on the above-stated evaluation results there are compiled recommendations
for amounts to be allocated for the suggested grants funding (the area for grants
funding has been already stated). The highest recommendation is 16.67% for the
above-mentioned Polish regions. The lowest recommendation (that means best results)
is for the Czech Regions Jihoz4dpad - CZ03 a Jihovychod - CZ06. The CZ results
overall can be seen as very good results with the exception of Praha CZ01 and
Severozapad - CZ04. On general terms the CZ ranks among the better parts of the V4.

The total results - Suggestion for Allowance are as follows: I) 16.67%: PL33. PL43
and PL52; II) 15%: CZ01. HU21. HU23. HU31. HU32. HU33. PL22. PL32. PL31.
PL34 and PL62; III) 13.3%: CZ04. HU10. HU22. PL.11. PL12. PL42. PL51. SKO1 and
SKO03; 1V) 11.67%: CZ0; V) 10%: CZ02. CZ05. CZ07. PL21. PL41. PL61. PL63.
SK02 and SK04; VI) 8.33%: CZ03; VII) 6.67%: CZ06.
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As an example we can state the operation program “Rural Development
Programme” implemented, in the CZ, by Ministry of Agriculture. This program
allocated the amount of 2.3 billion CZK. The thematic objectives of this program are
also Investment in research, development and innovations for practice, Support for
SMEs, Reducing energy intensity of economy, Reducing natural hazards, floods and
environmental burden, Protection of the environment and use of natural resources,
Increasing employment and high-quality workforce, Functioning social system and
combating poverty, Improving the educational system. For instance for region Stfedni
Cechy - CZ02, Severovychod - CZ05 any recommendation for providing grants
funding in the amount of 10% would represent 230 million CZK. In case of region
CZ05 any recommendation for grants funding would go into the following areas:
Economy, Labour Market, Education, Science and Technology (EU funds, 2012).

The whole process can then be described in more detail in several basic steps: the
government or the ministry has set up a framework for the Operational Program (such
as the Rural Development Program 2014-2020) approved by the European
Commission; for the achievement of fairness between NUTS 2 regions, this model will
be used; the outcome of the model will be suggestion for allowance (including areas
such as infrastructure); under the principle of subsidiarity, the Regional Council of the
Cohesion Region decides to grant a subsidy or contribution to the region's
development. The model will ensure greater efficiency of redistribution of subsidies
provided that all levels of public administration work properly. Of course, there are
risks that can not affect the model and which can make the entire process "skewed"
(for example, corruption). The suggestion for allowance will thus serve as a support
for decision-making in public administration (Regional Council of the Cohesion
Region, government). Thanks to a fairer redistribution (based on this model of QL
evaluation), underdeveloped or backward regions will be continuously developed
(similarly with Austrian Bundesland of Burgenland). As a result, disparities between
regions will be reduced and the overall QL will increase.

Conclusion

Any QL evaluation is a fairly complex issue and its practical implementation is
usually challenging. However, tools like rule-based systems, expert systems, multi-
criteria decision-making systems, systems engineering methods may simplify this
process. Despite this drawback, the concept of the QL has one big advantage. This
concept looks on QL from many facets. Thus, this concept allows a complex QL
evaluation. The created model for QL evaluation can be thus adopted to meet the
number of available criteria, to meet extension by more (available) years and to allow
for application on further regions, states or group of states. The model for QL
evaluation can be used for QL evaluation for EU countries, evaluation development,
trend description and similar and thus support the strive for fairness (justness) where
the attention is given to the fact that under the same conditions there are, in various
cases, achieved different results.

The authors are aware of the handicap in relation to the meta-theory, but they do
not have this ambition. It is an empirical research with a pragmatic and purposeful
goal. The article deals with the solution of practical issues in the relation of
comparability to life. The article verifies and confirms the suitability of using and
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retrieving existing data. The article also confirms the suitability of QL evaluation
based on these data using selected methods. If new methodologies and theories were
defined all the time, it would hurt the possibility of comparison. It would not be
possible to compare the QL and its development over time, and it would not be
possible to compare the individual states or regions that measure their QL "on their
own". Therefore, the authors proceeded on the basis of FEurostat's official
methodology, indicators and data, and did not create a new set of indicators or even
new indicators. The benefits of this model and the whole approach can be found in the
use of uncertainty methods for evaluating a complex variable, i.e. the QL. As Zadeh
(1965) states, working with uncertainty is more appropriate for describing reality. The
contribution of the model was confirmed in this paper by comparison (average
deviation of 3.63% and median 2.56%) and one-at-a-time sensitivity analysis, from
which the results can be classified as robust.

Recommendations for further work and development of the model include the
use of multiple methods of system engineering, their synthesis and analysis; using
more criteria; the inclusion of indicators for weights and areas; availability of data
(current disadvantage).
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INTERFUNKCNI KOORDINACE V SIRSIM POJETI
A NABIDKA SLUZEB

INTERFUNCTIONAL COORDINATION IN EXTENDED CONCEPTION
AND OFFERING OF SERVICES

Eva Tomaskova, Lucie Kanovska

Abstract: The paper aims to investigate the relationship between interfunctional
coordination (IFC) and offering of services. IFC is a crucial component of market
orientation. Market orientation is one of the approaches, which is used for improving
the business performance of companies and also for increasing their competitiveness.
The conception of IFC was extended in this paper. IFC includes the following
elements: Cooperative Arrangements, Company Culture, Expertise, Communications,
Leadership Style, Ethic and Goodwill, Organizational Structure, Coordination
(Fundamental Information Acquisition, Information Coordination and Coordination
Activities) and Control. Current companies try to increase their service offering
because of its positive influence on customers and company as well. The research was
held in 60 electronic components manufactures and electric equipment manufacturers
in the Czech Republic. The Spearman’s rank-order correlation test was performed to
verify the relationship between IFC and service offering. The main finding shows that
the relationship between IFC and service offering is independent. Positive relationship
between IFC and service offering is detected especially at emphasis on innovation and
emphasis on the next education of workers.

Keywords: Interfunctional Coordination, Service Offering, Innovation, Education
of Workers, Electronic Components Manufactures, Electric Equipment Manufacturers,
the Czech Republic.

JEL Classification: M10, M31.

Uvod

Podniky se stdle snazi nalézt takovy zpiisob fizeni, pfi kterém maximalné vyuziji
trhem nabizené moznosti a optimaln¢ vSechny zdroje, které maji k dispozici. Pro
efektivni rozhodovani podniki je nutné védét, které oblasti podniku, aktivit a procest
spolu souviseji a vzajemné se ovliviiuji a ktera jednani jsou na sobé spiSe nezavisla.
Tyto informace je pak nutné v pribéhu ¢asu opét provérovat, zda nedoSlo k néjakym
skute¢nostem, které by znamenaly zménu.

Jednim z takovych pfistupt, kde se kloubi soucasny zajem teoretikli a praktika, je
interfunkéni koordinace (IFC). IFC je pfedmétem zajmu v fad€é védnich disciplin —
marketingu, managementu, logistice, informatice, ale i fizeni lidskych zdroji. IFC je
nezbytnou soucasti trzni orientace, kterd umoziuje manazerim zamétit svou pozornost
na externi a interni prvky a ¢innosti, jez ovliviiyji ¢innost organizace, sméfujici ke
zvyseni vykonu této organizace. Cilem IFC je snaha sladit vSechny procesy a ¢innosti
podniku tak, aby byl umoznény efektivni tok informaci uvnitt podniku, ale rovnéz
mezi podnikem a externim prostiedim.

V soucasné dob¢ je stale vétsi diraz kladen na sluzby, jak na samotny vyznam
tercidarniho sektoru, tak 1 na sluzby, které vyrobni podniky nabizeji k nabidce svych
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hmotnych produkti. Proto jednim z dilezitych trendd, které ovliviiuji rozvoj prodejni
strategie a fizeni fungovani prodeje v mnoha spolecnostech, jejichZ portfolio nabidky
se dfive hlavné nebo vyhradné soustied’ovalo na vyrobky, je vzristajici daleZitost
sluzeb (LaForge a kol., 2009). Doprovodny servis k rozsifeni tiplné nabidky vyrobku
pomoci sluzeb je mozny zplsob, jak snizit pokles marze a ztratu strategického odliSeni
opirajiciho se o inovace vyrobku a technologickou ptfevahu (Fischer a kol., 2012).
Sluzby nemusi mit formu slozité nabidky. Ve skute¢nosti maji sluzby ptidané do
portfolia nabidky vyrobnich podnika daleko jednodussi charakter. Jedna se naptiklad o
kontrolu, udrzbu a ptipadné jednotlivé opravy nainstalovanych produkti u zakazniki
(Gebauer a kol., 2010; Kowalkowski a kol., 2013). Nabidka sluZzeb neni nyni pouze
cetnéjsi, ale je Casto také pokrocilejsi. Z tohoto hlediska déla odborna literatura rozdil
mezi zakladnimi sluzbami typu jednotlivych nahodilych oprav a dodavek nahradnich
dil, a naopak charakteru pokrocilejsi nabidky jako jsou smlouvy na zajisténi Uplnych
sluzeb a servisni smlouvy o ¢innosti (Stremersch a kol., 2001). Perfektni troven sluzeb
je dilezita pro komunikaci ptes Internet (Kozel a kol., 2017).

Analyza moznych vztahtt mezi IFC a sluzbami je stile zddouci. Jednak IFC i
sluzby patii k atraktivnim védnim oblastem a jednak zjisténé vysledky jsou vysoce
prakticky vyuzitelné. Cilem ptispevku je tedy zjistit, zda existuje zavislost mezi SirSim
pojetim IFC a nabidkou sluzeb. Pro zpracovani tohoto ptispévku byly pouzity metoda
deskripce, analyzy a syntézy. Zavislost mezi IFC a nabidkou sluzeb byla verifikovdna
pomoci Spearmanova korela¢niho koeficientu.

1 Teoreticka vychodiska

Pojem IFC se pouziva jiz 40 let. Prvni informace o IFC byly pouZity spolecné s
terminem interfiremni kooperace ve smyslu supply chain managementu na poc¢atku
sedmdesatych let 20. stoleti. Prvni informaci o IFC z hlediska marketingu
prezentovali Lawrence a Lorch v roce 1967. Tito autofi definovali IFC jako integraci
kvality prodeje a spolupraci mezi jednotlivymi oddélenimi a ¢astmi podniku s cilem
vytvofit takovou poptavku, kterd by byla v daném prostiedi aspésnd. Autorem dalsi
dilezité¢ definice je Porter (1985). Dle néj vytvaii IFC hodnotu pro zvolené
zakazniky podniku a pomaha v rychlé odezvé na potfeby a prani zdkaznikl. Dalsi
definici IFC wvytvofil Shapiro v roce 1987. Shapiro se zabyval cross-functional
coordination (CFC). Cross-functional coordination uspofadavd a harmonizuje
vSechny interni funkce a procesy v podniku. Cross-functional coordination je
pfic¢inou toho, Ze bariéry branici rozvinuti internich funkci ztraci na vyznamu. IFC
ziskala novy vyznam na pocatku devadesatych let ve spojitosti s trzni orientaci.
Narver a Slater (1990) oprasili pojem trzni orientace a IFC ziskala novou dimenzi.
kritérium interniho marketingu. Na pocatku prvni dekady 21. stoleti je IFC vnimana
zejména jako komunikace. Zahra a George (2002) poznamenali, Ze IFC integruje
formalni a neformalni mechanismy socidlni adaptace. Baker a Sinkula (2009) uvedl,
ze IFC pomaha podnikiim pietvaret se na ucici se organizace. Podle nich, IFC
presentuje kanal pro komunikaci mezi zdkazniky a podnikem. Prostfedni ¢ast prvni
dekady 21. stoleti ukazuje zejména vyhody IFC. Woodside (2005) rozsitil pochopeni
o IFC na demonstraci snahy komunikovat se zaméstnanci, mys$leni a kooperaci s
vidinou doséhnout cile, dosahnout efektivitu, udrzet konkuren¢ni vyhodu a zvysSovat
podnikovy vykon. Druhd polovina prvni dekddy 21. stoleti definici IFC dale
rozSifuje. V této dobé se zde utvairi dva zakladni ptistupy k vniméani IFC. Prvni
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ptistup je zaloZeny na tom, Ze ncktefi autofi vnimaji IFC pouze jako nastroj pro
sdileni informaci, kooperaci mezi oddélenimi a koordinaci aktivit podniku, napt. Tay
a Tay (2007). Druhy Sir$i pfistup obsahuje nejen sdileni informaci a koordinaci
aktivit, ale rovnéz 1 sdileni zdrojii pro vytvafeni koordinovanych aktivit (napf.
Bouranta a kol., 2005 ¢i Peng a George, 2011). Na pocatku druhé dekady 21. stoleti
jsou dale rozvijena témata, ktera byla navozena v ptedchozi dekadé¢. Nadale ziistava
zajem o IFC jako dilezité kritérium interniho marketingu (Kaurav a kol., 2015) a
rozvijeni vztahu k zaméstnanciim (Mohsen a Eng, 2013).

Na zékladé¢ analyzy vySe uvedenych poznatkii a za piispéni naseho vyzkumu jsme
dospély k zavéru, ze IFC je mozné rozdélit do dvou urovni. Prvni Groven, tedy uzsi
j&dro se piimo tyka samotné koordinace — jak by se koordinace méla v podniku
projevovat, tedy koordinace v ramci ziskavani zékladnich informaci, koordinace v
ramci sdileni informaci a koordinace aktivit a procesti v daném podniku. Sirsi pojeti
koordinace se vztahuje k ¢innostem a procestim, které s uz8§im pojetim souvisi a dale
jej rozsifuji (IFC by se v nich méla projevovat). K témto oblastem patii: Strategie
podniku (kontrola), Styl vedeni, Podnikové kultura, uspotadani podniku, organizaéni
struktura, volba zamé&stnancli a narokll na né kladenych, Grovent komunikace (nejen
sd€lovat, ale 1 naslouchat) a etika.

Podle Varga a Lusche (2004) zijeme v dob¢ sluzeb, coz znamena, Ze tradicni
podniky orientované na hmotné produkty =zacletiuji sluzby do své nabidky
zékaznikim. Navic vyrobni podniky zacaly také sluzby vice pridavat do jejich celkové
nabidky, jako soucast jejich strategie odliSeni (Oliva a Kallenberg, 2003; Neu a
Brown, 2005; Gebauer a kol., 2010). Podle Olivy a Kallenberga (2003) muze dokonce
strategie orientovana na odliSeni podniku v oblasti sluzeb vést k ptrechodu z tradi¢niho
poskytovatele produktu k podniku orientovaného na sluzby. SpoleCnosti s vétsi
davérou ve sluzby dosahuji lepsi rentability trzeb a zlepSuji svoji hodnotu (Fang a kol.,
2008). Spolecnosti vyuzivaji nejlepsi praktické zkuSenosti nebo odbornou piipravu,
které¢ ptispivaji k lepSimu podnikovému vykonu s vyuzitim kvality sluZeb,
produktivity, ziskovosti a miry inovace. Nicméné efektivni rozdéleni zdrojii klade
diiraz na inovacni strategii podniku (Revilla a kol., 2016).

Vyrobni spoleCnosti se nyni zamétuji na strategii rastu zalozenou na sluzbach k
zajisténi jejich pozice a k expanzi na konkurencni trhy (Reinartz a Ulaga, 2008; Ostrom
a kol., 2010). Misto orientace jen na inovaci produktu se dne$ni podniky zaméfuji na
odliSeni sluzeb. Nasledné se misto vnimani sluzeb jako dopln¢k k produktu stavaji
sluzby stfedem celkové nabidky, kde je produkt doplitkem sluzby (Gebauer a kol.,
2011). VyuzZitim strategie odliSeni v oblasti sluzeb v primyslu ziskavaji podniky
strategické, finan¢ni a marketing ptileZitosti. Skute€nost, Ze jsou sluzby méné viditelné a
vice zavislé na pracovni sile, je nuti ke strategické pfilezitosti a udrzitelnému zdroji
konkuren¢ni vyhody (Heskett a kol., 1997). Sluzby vedou k vytvofeni hodnoty zalozené
na schopnostech podniku a zdkaznika (Mathyssens a kol., 2006; Vargo and Lusch,
2008), tyto jsou unikatni a t€Zce napodobitelné konkurenci (Wernerfelt, 1984). Finan¢ni
ptilezitosti zahrnuji dodate¢né pfijmy ze sluzeb v pribchu celého Zivotniho cyklu (Wise
a Baumgartner, 1999). Marketingové piilezitosti zahrnuji pouziti sluzeb na rozsiteni
nabidky produktu a zvySeni kvality interakce se zakaznikem (Mathieu, 2001). Podobn¢ i
Davies a kol. (2007) ukazali, Ze sluzby poskytuji stabilnéj$i piijem, vyssi marzi a
vyzaduji mensi alokaci aktiv nez vyroba.
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Navzdory vSeobecné shod¢ tykajici se pifinosii strategie rustu sluzeb pro podniky
prevazné orientované na vyrobky, manazefi neustale informuji o problémech, které
jsou spojeny s pfechodem na sluzby. Naptiklad Stanley a Wojcik (2005) uvedli, Ze jen
polovina ze vSech feSeni zajistila nizkou ziskovost a 25 % z nich ztratili penize ve
sluzbach s ptidanou hodnotou a nabidce feSeni. Podobné 1 Neely (2008) potvrzuje, Ze
ackoliv priimyslovi vyrobci nabizejici sluzby se raduji z vysSich pfijml neZ tradi¢ni
vyrobni podniky, stile generuji nizsi zisk. Vyrobci se nepochybné o sluzby zajimaji,
ale kdyz do této oblasti vstoupi, Celi znacnému riziku a vyzvam spojenych s
prechodem na obchodni model zaméfeny na sluzby (Ulaga a Loveland, 2014).

Zatimco néktefi autofi poukazuji na skute¢nost, Ze zaclenéni sluzeb by mélo byt
tahounem (Davies, 2003; Gebauer, 2007; Windahl, 2007), vSeobecny nézor je, Ze
podniky musi zah4jit posun uvnitt podniku vedouci k proaktivni, Cisté a silné strategii
sluzeb s cilem uspét na trhu sluzeb (Gebauer a kol., 2005; Mathieu, 2001; Oliva a
Kallenberg, 2003).

Sluzby na B2B trhu, které podporuji vyrobek, se podle Kotlera a Kellera (2013, str.
413) stavaji hlavnim prvkem boje o konkuren¢ni vyhodu. Pravé z divodu mensiho
poctu zakaznikli a jejich dilezZitosti a sily vétSich zdkaznikt na primyslovém trhu se
ocekava veétsi prizptisobeni pottebam jednotlivych zakaznikli (Kotler a Keller, 2013,
str. 222). Pro upevilovani vazeb se zédkazniky je nutné nabizet komplexni feseni jejich
potieb a pfizpusobit se jejich pozadavkim ve vSech moZnych ohledech. Proto je
potieba mit v zdkaznickém servisu kompetentni lidi s proaktivnim pfistupem, kteti umi
vychdazet vsttic zdkazniklim a mit také dobie nastavené komunikaéni kanaly (Hazdra a
kol., 2013, str. 40). Samoziejmé¢ tento piistup by neméli mit jen zaméstnanci v
zékaznickém servisu, ale mél by byt prostoupen celou organizaci.

2 Metody
2.1 Zaméreni vyzkumu

Sluzby jsou z hlediska IFC zajimavé z toho divodu, Ze jsou dilezitou soucasti
orientace na zakaznika, ktera, stejn¢ jako IFC, je krucidlni ¢asti trzni orientace. O
sluzby je v rdmci analyzy trzni orientace vyznamny zajem. Tento je dany jednak tim,
ze sluzby hraji stale vyznamngjsi roli v nabidce podnikt, jednak také tim, ze Cano,
Carrillat a Jaramillo (2004) prokazali, Ze vysSi korelace mezi trzni orientaci a
podnikovym vykonem byla zjisténa u neziskovych podniki a podnikii nabizejicich
sluzby. Podniky zaméfené na generovani zisku a vyrobni podniky pak mély miru
korelace mezi trzni orientaci a podnikovym vykonem nizs$i. O rok pozdéji naopak
Kirca, Jayachandran a Bearden (2005) uveiejnili vysledky svého vyzkumu, kde
korelace mezi trzni orientaci a podnikovym vykonem byla vyssi u vyrobnich podnikil
nez u podnikii poskytujicich sluzby. Webb a kol. (2000) formulovali, ze jejich vyzkum
prokézal pozitivni vliv mezi trzni orientaci a kvalitou sluzby. Jako ptedpoklad Gspéchu
nabidky novych sluzeb bylo Ordaninim a Magliem (2009) zjisténo, Ze je nutné
realizovat proaktivni trzni orientaci. Rovnéz vztah mezi trzni orientaci a inovacemi byl
vyznamng&j$i u podnikli nabizejicich sluzby nez u vyrobnich podnikii, viz Grinstein
(2008). Frosén a kol. (2016) zjistili, Ze nejvyznamnéjsi korelace mezi trzni orientaci a
podnikovym vykonem byla u podnikl poskytujicich sluzby v ramci B2B.

Je tedy ziejmé, Ze mnohé védecké prace zkoumaji vztah trzni orientace a sluzeb u
vyrobnich podniki, ptfipadné trzni orientace a podnikového vykonu u podniki
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poskytujicich sluzby. Oblasti IFC a sluzeb byla vSak vénovédna zatim jen minimalni
pozornost. Tomaskova a Kanovska (2016) analyzovaly vztah mezi uz§im pojetim IFC
a nabidkou sluzeb. Zjistily, Ze nelze prokazat, zda mezi témito dvéma veli¢inami
existuje pozitivni vztah, nebot’ pozitivni vztah existoval pouze u poloviny zkoumanych
polozek. Z detailnéjSiho zkoumani vyplynulo, Ze existuje pozitivni vztah mezi uz§im
pojetim IFC a vyvojem novych produktd a sluzeb dle poZzadavkil zakaznika a dale
existuje pozitivni vztah mezi kvalitou produktti a sluzeb a koordinaci vSech aktivit a
procesi v daném podniku. Mezi koordinaci vztahujici se ke sdileni informaci a
kvalitou produkt a sluzeb nebyl detekovany Zadny vztah. TotéZ plati 1 pro IFC v
uzs$im pojeti a specialni nabidku sluzeb pro VIP zdkazniky. Diky témto skute¢nostem
bylo na§im zdmérem rozsifit ziskané poznatky a prozkoumat jesté¢ vztah mezi IFC v
Sir§im pojeti a nabidkou sluzeb, tedy zda v ramci Sir§iho pojeti IFC nevystupuje néjaka
poloZka, ktera by vykazovala s nabidkou sluZzeb pozitivni korelaci.

Na zéklad¢ vySe uvedenych skutecnosti jsme stanovily hypotézu H: ,,Mezi SirSim
pojetim IFC a nabidkou sluZeb neexistuje pozitivni vztah*.

2.2 Metody vyzkumu

Pro zjisténi vysledkli zkoumajici $irSi pojeti IFC a nabidku sluzeb byl vytvotfeny
dotaznik. Dotaznik zaloZeny na pétistupiiové Likertové Skale se skladal z polozek
pouzitych v ptedchozich vyzkumech (Kainovskd a Tomaskova, 2012, Bartosek a
Tomaskova, 2013) a byl rozsifen o dal$i polozky. Dotaznik byl testovany z hlediska
spolehlivosti pomoci Cronbach alpha. Uroveti spolehlivosti ¢inila 0,863 (Tomaskova a
Kanovska, 2016).

Oblast vztahujici se k IFC obsahuje 22 polozek a je rozd€lena do nasledujicich
Casti: uspofadani podniku, podnikova kultura, odbornost, komunikace, styl vedeni,
etika a dobra povést, organiza¢ni struktura, koordinace a kontrola. Cast obsahujici
koordinaci se vaze k uzsimu pojeti IFC, zbyvajici ¢asti se vazi k sirSimu pojeti IFC.
Uzsi pojeti IFC se déli dale na koordinaci z hlediska aktivit, koordinaci v ziskavani
zékladnich informaci a koordinaci informaci. Pro ovéfeni stanovené hypotézy H v

oblasti nabidky sluzeb, byly zvoleny tfi polozky v dotazniku z ¢asti zaméfené na
nabidku sluzeb.

Zvolenym objektem vyzkumu byly podniky pisobici v elektrotechnickém
pramyslu. Elektrotechnicky priimysl ma dlouhodobé historicky vyznamny vliv na
hospodatstvi Ceské republiky. Dotaznik byl uréeny feditelim nebo manaZerim
podnikii pasobicich v elektrotechnickém pramyslu CZ-NACE 26 (konkrétné¢ CZ-
NACE 26.1, CZ-NACE 26.3, CZ-NACE 2651, CZ-NACE 266) a CZ-NACE 27
(konkrétn¢ CZ-NACE 271, CZ-NACE 273, CZ-NACE 274, CZ-NACE 275 a CZ-
NACE 279). Pro osloveni podnikii byla pouZita placena databaze Ceského
statistického Gfadu a databdze spolecnosti Kompass. Vyzkum zahrnoval SME (od 10
do 250 zaméstnanctl) z jihomoravského regionu. Podle Ceského statistického Gfadu je
takovychto podnikti v jihomoravském regionu 107. Prostfednictvim telefonu a e-mailu
byly osloveny vSechny tyto spolecnosti s prosbou o spolupraci na vyzkumu. Zpét bylo
ziskano 60 pouzitelnych (pln€ vyplnénych) dotaznikil, coz odpovidd névratnosti ve
vysi 56 %. Kompletni databdze byla analyzovana uzitim standardnich statistickych
metod a dalSich sofistikovanych technik.
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3 Vysledky

Kazda sirsi oblast IFC obsahuje dvé poloZky, k nabidce sluZzeb se poji tii poloZky.
Prvni polozka zjiStuje, zda nové produkty véetné sluzeb jsou vyvijeny a zlepSovany
dle pozadavkl zdkaznikiti. Druhd polozka zkoumad, zda podniky vytvaii specialni
nabidku pro VIP zdkazniky. Tieti polozka zjist'uje, zda nabidka produktt a sluzeb se
vyznacuje dobrou kvalitou.

Verifikace vztahu mezi IFC v Sir§im pojeti a nabidkou sluzeb byla realizovdna za
pomoci Spearmanova korelaéniho koeficientu. Prvni ¢islo ukazuje hodnotu
Spearmanova koeficientu poradové korelace (Spearman rho), druha hodnota je p —
hodnota. Jestlize p < 0,05, pak zamitdme nulovou hypotézu (HO: polozky jsou
nezavislé), resp. pfijimame alternativni hypotézu (HA: poloZky jsou zavislé). Hodnoty
korelace jsou uvedeny v Tab. 1.

Tab. 1: Korelace poloZek vitahujicich se k SirSimu pojeti IFC a nabidce sluZeb

Nabidka sluzeb dle Specialni nabidka Dobra kvalita
Oblast Polozka prani zakazniki pro VIP zakazniky nabizenych sluzeb
s , 0,224 0,363 0,243
sledovani ¢innosti
uspoiadani 0,118 0,010 0,100
podniku definovin Sinmosti 0,250 0,121 0,228
inovani ¢innosti
CHNOVART CIHOS 0,056 0,366 0,094
e C 0,182 0,065 0,187
zkuSeni specialisté
odbormnost 0,168 0,626 0,171
dals$i vzdélavani 0,271 0,238 0,316
veeeay 0,038 0,072 0,019
N L 0,255 0,155 0,146
organizovani setkani
Komunikace 0,052 0,246 0,288
B . 0,184 0,216 0,028
analyza pfipominek
0,170 0,110 0,838
tymova prace a 0,229 0,345 0,078
| kooperace 0,081 0,008 0,569
styl vedeni -
ne striktnost a 0,089 0,122 0,181
formalnost 0,500 0,361 0,186
0,092 0,100 0,099
) Eticka rozhodnuti ’ ’ ’
Etika a 0,494 0,458 0,478
dobra povést | [dentifikace pracovnikii 0,191 0,152 0,133
s podnikem 0,161 0,274 0,344
Preference externiho -0,284 -0,171 -0,000
Podnikova | prostiedi 0,032 0,207 1,000
kultura inova 0,269 0,324 0,415
ovace 0,040 0,013 0,002
Kompetence a 0,222 0,158 0,184
Organiza¢ni | odpovédnost 0,092 0,235 0,178
struktura flexibilita 0,078 0,141 0,131
© 0,564 0,299 0,340
Dosahovani -0,155 -0,056 0,248
Strategie a leUhOdOb}’/Ch cila 0,259 0,683 0,076
kontrola o, 0,245 0,200 0,266
Podpora hlavniho cile 0.063 0.135 0.052

Zdroj: autorky
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Tabulka ukazuje, Ze vétSina vysledkli vykazuje nezavislost, resp. pouze 17 %
vysledkl vykazuje zavislost. Nabidka produkta a sluzeb dle pozadavki zdkazniki ma
pozitivni korelaci se dvéma polozkami (p < 0,05), u jedné polozky je pak mozné
sledovat negativni korelaci. U druhé polozky vztahujici se ke sluzbam, tedy zjisténi
toho, zda podniky realizuji specialni nabidku sluzeb pro VIP zakazniky, nalezneme
pozitivni korelace ve tfech piipadech. U posledni polozky zjistujici, zda podniky
nabizeji kvalitni produkty a sluzby, se projevuje pozitivni zavislost pouze ve dvou
ptipadech. K polozkdm vykazujici pozitivni zavislost se fadi zejména diraz na
inovace, které vykazalo pozitivni korelaci s nabidkou sluzeb ve vSech tiech ptipadech
(p = 0,040, p=10,013 a p = 0,002), dale pak diraz na dalsi vzdélavani, které vykazalo
pozitivni korelaci s nabidkou sluzeb ve dvou ptipadech (p = 0,038 a p = 0,019), dale
pak oddélen¢ sledovani ¢innosti (p = 0,010) a tymova prace a kooperace (p = 0,008).
Negativni korelaci vykazuji polozky preference externiho prostiedi a nabidka sluzeb
dle ptfani zdkaznikli (p = 0,032). U nabidky sluzeb bylo mozné ocekavat zejména
pozitivni zéavislost s flexibilitou, tato vSak ani u jedné ze tii poloZek nabidky sluzeb
nebyla nalezena.

4 Diskuze

Vyse uvedené vysledky tedy potvrzuji hypotézu, ze mezi IFC v SirSim pojeti a
nabidkou sluzeb neexistuje pozitivni vztah. Pozitivni vztah je mozné spatfit pouze
vyjimecné u nékterych polozek IFC, zejména se v tomto piipadé¢ jedna o diraz na
inovace a dalsi vzd€lavani pracovnikl. Pfitom vzdjemné porovnani obou polozek,
diraz na dalsi vzdé€lavani a dlraz na inovace, vykazuje uzitim Spearmana korelacniho
koeficientu vzajemnou silnou pozitivni korelaci (p = 0,000). Z vySe uvedeného lze
tedy vyvozovat, ze dals$i vzdélavani pracovnikli pomaha vytvaret v podniku tlak na
zdokonalovéni inovaci, které se projevuje rovnéz u nabidky sluzeb.

Ackoliv tedy byl potvrzeny pozitivni vztah mezi trzni orientaci (jejiz nezbytnou
komponentou je IFC) a nabidkou sluzeb (napf. Ordanini a Maglio, 2009), vztah mezi
samotnou IFC a nabidkou sluzeb nebyl prokdzén, a to ani v uzSim pojeti (viz
Tomaskova a Kanovska, 2016) ani v $irSim pojeti. Nicméné diiraz na implementaci [FC
u podniki, stejné tak diiraz na rozsiteni nabidky sluzeb u podniki je stale zietelngjsi.

Diliraz na inovace je podstatou i1 inteligentnich sluzeb, které zacinaji podniky
nabizet svym zakaznikim. Jak totiz uvedli Allmendinger a Lombreglia (2005), uz brzo
bude pro podnik nedostate¢né nabizet sluzby, bude muset poskytovat inteligentni
sluzby (v anglictiné se pouziva vyraz smart services). Jejich velkym piinosem je
jednoznacn€ moznost monitoringu zafizeni u zdkaznika, které jsou dilezité jak z
hlediska Uprav ¢i oprav (i formou vzdalené spravy) zafizeni, tak 1 vyuzivanim
zjiSténych informaci a jejich vyhodnocenim pro vyuziti prediktivni Gdrzby ¢&i
naslednou inovaci produktu.

Podle Kleina (2017, str. 234) patii mezi mozné piinosy pro poskytovatele
inteligentnich sluzeb naptiklad zvySeni marzi, sniZzeni nakladl, generovani dalSich
odbytl,, realizace vyS$Sich cen, shromazd’ovani cennych informaci, zvySeni
spokojenosti zdkaznikl ¢i odliSeni se od konkurence. Naopak pro zdkazniky jsou
vyhody z uzivani inteligentnich sluzeb podle Kleina (2017, str. 234) nésledujici: lepsi
spolehlivost (napf. pfedchazeni porucham), vyssi rychlost poskytnuti sluzby (napf.
rychlejsi feSeni problému), vyssi efektivita (napt. optimalizace procesu), vyssi kvalita
sluzby (napf. snizend mira poruch), lepsi pfizplisobeni potfebam uZzivatele (napf.
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pruzna konfigurace fteSeni), lepSi kvalita informaci (napf. vysSSi transparentnost)
zaméieni se na své vlastni hlavni kompetence (napf. pomoci zjednoduseného
outsourcingu), atd.

Mezi moznd teSeni inteligentnich sluzeb, ktera vychazeji z vysledka ptipadovych
studii Kleina (2017, str. 217), Ize zatadit nésledujici: platforma inteligentnich sluzeb,
(IT teSeni propojujici poskytovatele sluzeb, zdkazniky a technické prostiedky,
eventudlné také partnery a tfeti strany), odbornd pomoc cestou dalkového ptipojeni
béhem uvadéni do provozu, zaSkoleni prostfednictvim dalkového pfipojeni (napf.
odbornici koucujici servis u zakazniki nebo pifimo zakazniky prostfednictvim
piipojeni na dalku), datovy ptenos prostfednictvim dalkového piipojeni, uchovavani
dat (napt. automatick¢ zalohovani a uklddani dat), aktualizace systému
prosttednictvim dalkového pfipojeni (napf. automatickd aktualizace software v
nainstalované bazi), dalkova klasifikace podminek a analyza nainstalované bdaze,
prediktivni sluzby (napt. ptredvidani udéalosti na zdkladé dat a proaktivni iniciace
servisnich zasahil), porovnavani vykonnosti na zdklad¢ dat (napf. porovnéavani
provozni vykonnosti rtiznych zdkaznikGi pomoci nainstalované baze), poradenska
¢innost na zaklad¢ dat (napf. poskytovani rad zdkaznikiim k optimalizaci vyrobnich
procesti), atd.

Oblast digitalnich sluzeb nabyva dnes na vyznamu i u malych a stfednich podnik.
Samoziejmé je pro né¢ komplikovana pocateni investice spojena s poskytovanim
téchto pokrocilych sluzeb a Casto je to odradi. Na druhou stranu jsou malé a stfedni
podniky mnohem flexibilnéj§i k novym c¢innostem, a pokud je vile managementu
touto cestou jit, pak muize byt implementace inteligentnich sluzeb do nabidky
poskytovanych produkti jednodus$si. Proto jsme se rozhodly provést hloubkové
rozhovory s otevienymi otazkami pravé u elektrotechnickych podnikl, které podle
informaci uz z uskute¢néného vyzkumu v roce 2014 inteligentni sluzby poskytuji.

Oblasti vyzkumu bylo pravé zmapovani soucasné situace malych a stfednich
podnikli s poskytovanim téchto sluzeb. Z rozhovorG jednozna¢né vyplynulo, ze
nabidka téchto sluzeb je pro tyto podniky téméf samoziejmosti a nedokdzou si
pfedstavit, ze by tyto inteligentni sluzby zakaznikim nenabizely, protoze jim
jednoznacné Setii Cas, penize (napf. na cestovné svych technikll) a navic jim poskytuji
informace od zdkazniki, které jsou pro né a dalSi inovace produktii velmi dalezité.
Tuto problematiku inteligentnich sluzeb chceme 1 nadéale zkoumat, jelikoZ se ndm 1
podniktim jevi jako prioritni.

Zavér

IFC je mozné rozdélit na IFC v uz§im pojeti a IFC v §ir§im pojeti. UZsi pojeti IFC
se vaze k samotné koordinaci, pfitom Sir$i pojeti se pak vztahuje k Cinnostem a
styl vedeni, podnikovd kultura, uspofddani podniku, organizacni struktura, volba
zameéstnanct, uroven komunikace a etika. V ramci téchto SirSich oblasti byla ve vztahu
s nabidkou sluzeb zjiSténa pievdzné nezavislost jednotlivych poloZek. Vyznamna
pozitivni zavislost byla zjiSténa zejména u polozky diiraz na dalSi vzdélavani
pracovnikill a diiraz na inovace.

Nabidka sluzeb dale prochazi rozsahlym vyvojem, kdy v souc¢asné dobé se mnohé
veédecké studie zamétuji zejména na nabidku inteligentnich sluzeb. Inteligentni sluzby
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v budoucnu urcité¢ znaéné ovlivni vzdé€lani, zdravotnictvi, maloobchod, vyrobu a
dopravu a spolecnosti, které tuto vyzvu nepfijmou a nevyuziji jeji ptilezitosti, budou
mit problémy piezit na trhu. Jak fekl Toytdri (2017) podniky potiebuji povédomi a
propojenost vytvofit hodnotné inteligentni sluzby.

Inteligentni produkty budou dorucovat vytvoienou hodnotu pro zakazniky, ktefi
budou profitovat z vétsi kontroly uzivani produktti. Pro vyrobce to znamena piinos ve
vétsi vykonnosti svych procesil, integraci s dodavatelskym fetézem a onshoring
inteligentni vyrobni kapacity do kone¢ného dodani high-tech produkta.

Podle Matika a kol. (2016, str. 37) se ocekavany vyvoj C¢eské ekonomiky, resp.
podniktli jednoznacné tykd postupného propojovani a prorastani sekundarni vyrobni
sféry s terciarni sférou sluzeb. Oblast sluZzeb se pak stane primarni a vyroba se tak
stane sluzbou materializace modelu zakaznicky poptavané¢ho vyrobku. Pfedvyrobni
etapy, diive velmi Uzce svazané s vlastni vyrobou, bude mozné oddélit a pomoci
zpracovani virtualnich produkti jiz ve fazi prvnich grafickych névrhi, projektovani ¢i
konstrukce, bude mozné formou sluzby vytvaret variantni feSeni modelti s maximalni
vypovidajici schopnosti, kdy vlastni vyroba miize byt na zcela jiném kontinentu.

Obdobna situace bude 1 po ukonceni samostatného vyrobniho procesu, kdy bude
formou velmi sofistikované sluzby zajistovan po celou dobu Zivotnosti produktu jeho
servis, prip. ¢innosti souvisejici s vylepSovanim jeho uzitnych vlastnosti nebo

vvvvvv

v

produktu nebo =zafizeni, jehoz soucasti je konkrétni produkt. Dal§i formou
zprosttedkovani servisnich sluzeb bude aktivni monitoring a komunikace produktu se
servisnim stfediskem s tim, Ze povyrobni udrzba bude probihat autonomné v rezimu
tzv. prediktivni udrzby.

Problémem ale ziistdva koordinace téchto inteligentnich sluzeb, coz vyvolava dalsi
otazky vztahujici se k propojenosti IFC a sluzeb. Sledovani vyvoje obou oblasti bude
dal$im zdmérem naSeho vyzkumu.
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STUDENT’'S KEY COMPETENCIES REQUIRED FOR
APPLICABILITY IN PRACTICE - STUDENTS' POINT OF
VIEW

Janka Vydrova

Abstract: The competence of university students is a key issue. Due to the situation on
the labour market, it is necessary to respond already in the university education of
future young professionals. The aim of each educational institution is to have high-
quality graduates who are on the job market and able to adapt to the current situation.
The aim of the paper is to identify a new approach in the education of young
professionals based on identification of key competencies. In total, 586 questionnaires
were evaluated. The research began in February 2017. The first phase was conducted
through controlled interviews with 19 student groups. In total, there were 148
respondents in qualitative research. The quantitative research followed in April 2017
and ended in January 2018. The key competences identified were ranked according to
their importance from the student’s point of view, and in the article the author dealt
with those that the respondents identified as most important for the preparation of
their next vocation. These are communication skills, knowledge of foreign languages,
creativity, responsibility, teamwork, flexibility, punctuality and work under stress.
Three research hypotheses have been identified. Hypotheses were verified using the
Two-sample t-Test statistic for equal means.

Keywords:  Key Competencies, Universities, Education, Globalization,
Young  Professionals, Self-education, Self-reflection.

JEL Classification: J59, J89, M12, M20, M55.

Introduction

In today's globalized and constantly evolving labour market, demands are growing
for young professionals who are constantly preparing for their next vocation. These
global changes are especially of an economic nature, and young experts have to
respond to them quickly and flexibly. This is why new requirements for the model and
quality of graduates are being created, as are the new approaches to efficiency and
consequently also the competitiveness of both young professionals and those providing
education. Universities must therefore flexibly respond to these changes and must
therefore prepare young professionals who are able to adapt to the labour market and
are ready for change, especially in the sphere of self-education. An important fact will
be not only the educational process itself, but it is just as important to be education
throughout life. Therefore, young professionals must be trained in modern education,
1.e. to acquire knowledge but also to develop practical skills and key competencies.

In a dynamic global environment, the ability of young professionals to strategically
reflect their careers and assess and develop key skills, competences and competencies,
a necessary part of the prepared young practitioner. These factors will also be crucial
for success in further career growth. Changes in work bring the need for modernizing
knowledge, skills and competencies at the workplace. The main aim of this article is to
identify a new approach in the education of young professionals based on

245



identification of key competencies. Recent studies suggest that a growing number of
universities are embracing the notion that sustainability should and can be integrated
into the university support system for entrepreneurship, or that sustainability activities
should be implemented and promoted with entrepreneurial spirit (Fichter and
Tiemann, 2018). Students are the future middle class members, people with higher
education, the ones who will identify consumer trends, and those who will become the
entrepreneurship accelerator (Glowacka-Toba, 2015). The expected results of students’
core professional competences’ formation in the educational practice of higher
education institutions are accumulated in the complex of pedagogical conditions
providing innovative update of the educational process, among which the most
productive and appropriate condition for students are didactic objectives as an
educational construct of core competencies’ (Fan and coll., 2015) integrity in learning
and professional activity (Zimnaya, 2003).

1 Statement of a problem

We moved from a human-based society to intellectual capital. Workers can no
longer expect to work for the same company throughout their lives; employees need to
constantly update and their skills constantly demonstrate their ability to add value to
the organization (Feldman, 2010). Bejtkovsky (2015) says that the aim of the
philosophy of Age Management is efficient and targeted work with all age groups of
employees to ensure profit, competitiveness and prosperity of institution. This is
precisely the moment when we have to respond to university education and to prepare
future young workers for differences. At present, experts are inclined to evaluate
individual personality folk. This assessment includes both the assessment of hard skills
and more and more of the assessment of soft skills. To this view, Hurrell (2015), who
says that soft (e.g. interpersonal and social) skills are receiving ever more attention
with employers frequently reporting that employees lack these skills.

There has been much debate in recent years, across many developed economies,
concerning skills deficits. Employers report problems with filling vacancies because
applicants lack the required skills (skills shortages) and/or that current workers lack
proficiency in their jobs (skills gaps). These problems are, however, not confined to
hard/technical skills and digital skills (Shala and Grajcevci, 2018) and deficiencies are
frequently reported in ‘soft’ interpersonal and social skills, also called ‘non-cognitive’
skills (Handel, 2003). The question arises whether the gaps in soft skills that
employers identify are primarily attributable to employees. The gaps in soft skills that
manifest in the organization may reflect poor recruitment, selection and training
practices. Another possible explanation, however, is that negative responses to quality
of work can lead to impersonal individuals taking soft skills. Because soft skills are
key to emotion-dependent work processes (Vincent, 2011), they may be particularly
prone to leave due to negative responses to the employer. Examples of soft skills
include oral communication, team working, customer handling and self-presentation
(Hurrell et al., 2013). Nevertheless, despite the fact that universities are faced with
increasing pressure to make use of their resources and consider sustainable
development as part of their operations, many are still reluctant to revise their business
models and incorporate the necessary changes (Avila and coll, 2017). Instructional
problems not only require an adequate didactic reduction of facts, but also an increase
in the self-complexity of the students (Mahren and coll., 2017). Competencies have
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become the leading construct in many different human resource practices, such as
recruitment and selection, career development, performance management, and the
management of change (Bartram, 2005; Hollenbeck, McCall, & Silzer, 2006).
Competency based approach has been extended at the beginning of the 21 century in
connection with discussions about problems and ways of modernization of the
education. Innovative education—is not only a new way of teaching, but also a new
way of thinking. This education is focuses not on the transfer of knowledge, which
constantly outdates, but on mastering the core competences (Lee, 2018) that allow then
to acquire knowledge on their own (Makulova, 2015). Asimov and coll. (2009) says
that competence is a combination of knowledge, skills, abilities formed in the process
of learning of a particular discipline, as well as the ability to perform any activity on
the basis of the acquired knowledge, skills, abilities. When selecting candidates for
managerial positions in SMEs operating in the Czech Republic equal emphasis is put
on the general knowledge as the social maturity. When selecting candidates for
managerial positions in SMEs operating in the Czech Republic does not put equal
emphasis on their practical skills as on their social maturity (Taraba, 2014).

Learning from the universities’ experiences of the students’ key professional
competencies’ development shows that this process allows educational institutions to
modernize training objectives and orientations from knowledge reproducing to their
use and organization; to remove the dictatorship from the labour object (subject
matter), but not to ignore it; to put in its base a strategy for flexibility increasing in
favour of employment opportunities’ and tasks’ solving increasing; to put at the
forefront the interdisciplinary and integrated requirements and expectations of the
educational process; to integrate educational goals with situations of applicability
(using) in the world of labour; to direct the activities on the endless diversity of
professional and life situations (Zeer, 2000).

Summing up the experience of scientists, the model of professional competence can
be defined as cognitive competences, functional competence (skills), personal
competences (behavioural competences), ethical competence and meta-competences
refer to the ability to cope with uncertainty, as well as with the teachings and criticism
(Makulova, 2015). Competency is not the behaviour or performance itself, but the
repertoire of capabilities, activities, processes and response available that enable a
range of work demands to be met more effectively by some people than by others’
(Kurz & Bartram, 2002). In their opinion, the cluster of characteristics that defines a
competency can vary from extensive to limited depending on the competency. Besides
cognitive ability there are other constructs that appear to have incremental validity in
the prediction of work-related behaviours. The Big Five personality traits (Barrick and
Mount, 1991) have proven to be related to work-related behaviours such as job
performance (Thoresen, Bradley, Bliese, & Thoresen, 2004). The Big Five personality
traits to explain variance in the competency dimensions over and above measures of
verbal and abstract reasoning. In other words, in assessing competencies related to the
Thinking, Feeling, and Power dimensions, it is expected psychologists not only to rely
on scores of applicants on measures of verbal and abstract reasoning, but also on
scores of applicants on measures of personality. Semeijn (2007) deals with the
competencies in the labour market for university graduates. The main objective of the
research was to identify specific and general competencies and their relationship and
dependence between the educational program and the labour market. Multiple schools
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and institutions, both within the business field and outside, require their students
and/or employees to complete self-assessments and to develop professional
development plans (Gerken, Beausaert, & Segers, 2016). In addition, some schools
have dedicated courses where students create such plans through integrative tools,
such as E-portfolio (Peeters & Vaidya, 2016; Vouchilas & George, 2016). Most
leadership classes in Master of Business Administration programs include leadership
theories, concepts of leadership and management, and to varying degrees, student
learning of some managerial skills; however, many of these classes do not provide the
needed focus on the development of essential skills, such as self-reflection and self-
awareness (Hobson and coll., 2014). As part of efforts to respond to the changing
global economy, the Australian government has undertaken two major policy-drives
related to school curricula: “from knowing things to being able to do things” and
“from local State curricula to a common national curriculum” (Yates and Collins
2008). In particular, most of the new curricula have focused on developing knowledge
and skills outside the boundary of the subject matter, such as “essential learning,”
“new basics,” and “capabilities.” Tasmania, for example, has listed essential learning
under five headings: Thinking, Communication, Personal Future, Social
Responsibility, and World Future (Yates and Collins 2008). Increased workers’ control
of the learning process makes competence development more stimulating, is likely to
simplify the work and reduces (learning-related) stress. It is therefore important that
learning at work allows employees to control their learning and also allows time for
the process of learning and reflection (Paulsson, 2005).

Leadership courses are important components of all business program curricula,
whether emphasis i1s on management, finance, accounting, marketing, or another
functional area. Regardless of the major, graduating business students will eventually
be placed in situations where their success will be dependent on their application of
leadership skills and their ability to manage people and resources effectively (Rubens
and coll., 2018).

2 Methods

This article deals with the analysis and statistical evaluation of the key
competencies of students that are needed during the course of study for the pursuit of
another professional vocation. This research is done from the point of view of
students. A sample of students was taken at two faculties of Tomas Bata and Zlin
University, at the Faculty of Management and Economics and the Faculty of
Humanities. The reason for choosing these two faculties was a common element,
namely the teaching of Management I as a key subject in their graduate profile.

Three hypotheses have been defined:

H1o: According to respondents participating in the sample, the average perception
of key competencies for students is the same for men and women.

Hlo:pl-p2=0

H1a: According to respondents participating in the sample, the average perception
of key competencies for students is different for men and women.

Hia:pl -p2#0
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H20: According to respondents participating in the sample, the average perception
of key competencies for each faculty is the same.

H20: p3-pu4=0

H20: According to respondents participating in the sample, the average perception
of key competencies for individual faculties differs.

H2a: p3-pd4 #0

H30: According to respondents participating in the sample, the average perception
of the key competences of students for the year of study is the same.

H30: u5-p6=0

H3o: According to respondents participating in the sample, the average perception
of key competencies of students for the year of study is different.

H3A: u5-p6#0

For this, the Two-sample t-Test for equal means was used.

The formula for the pooled estimator of 62 is
(=18t —1)s?
g (17D +(n )3 "

n +m, =2

Where s; and s; are the standard deviations of the two samples of respondents (men
and women, Faculty of Management and Economics and Faculty of Humanities, first
and third year of study) and n; and n» are the sizes of the two samples of respondents.

The formula for comparing the means of two populations using pooled variance is

-Tl - X 2
IS (2)
5 (Z “n
where equation and equation are the means of the two samples, sp> is the pooled

variance, and n; and ny are the sizes of the two samples. The number of degrees of
freedom for the problem is

df:n1+n2—2

=

In order to meet the main goal of the research, qualitative and quantitative
marketing research was carried out. Qualitative research was conducted during
February 2017 through controlled interviews with students of the first year. Their aim
was to identify key skills that are essential for qualitative growth and employment in
the labour market. There were 19 groups of students with a total of 148 respondents.
Based on qualitative research data, a questionnaire was formulated. The questionnaires
were distributed both electronically and in paper form to students of the Faculty of
Management and Economics and the Faculty of Humanities in the first and third year
of study. The reason for choosing is to track the author's research on progress in
perceptions. The pre-test of the questionnaire was carried out on a sample of 20
respondents and was implemented in March 2017, based on the evaluation of the
results, the main research was carried out in the months of April 2017 to January 2018.
Scaling was done using the five-step Likert scale, where 1 was the maximum rating
(importance) and 5 was the minimum rating (importance) from student’s point of
view. The questions were based on the results of qualitative research, and included in
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particular the key competences identified by the participants as key. The results of the
questionnaires served to test the hypotheses.

The total number of respondents was 586, with 384 respondents at the Faculty of
Management and Economics, 202 respondents at the Faculty of Humanities. From the
questionnaires received, 12 questionnaires had to be excluded because of the
incompleteness of the data. The statistical distribution of the respondents is shown in
Tab. 1.

Tab. 1: Respondents statistical information

Faculty Number of respondents Year of Study/Gender of Number of
respondents respondents
Faculty of First 313
Managerpent and 384 Third 73
Economics
. Female 441
Faculty of Humanities 202 Malo 145

Source: (own source)

Of the total, 441 women, 145 men, were interviewed. According to the year of study,
in the first year there were 313 students, in the third year there were 273 students.

3 Problem solving

The main aim of the article is to identify a new approach in the education of young
professionals based on the identification of key competencies. Eight key competences
identified by students as the most important for the development of their educational
goals and subsequent entry into employment were identified. These eight competencies
are communication skills, knowledge of foreign languages, creativity, responsibility,
teamwork, flexibility, punctuality and work under stress. The author of the article will
examine the dependence between these factors and gender (male, female), studied
faculty (Faculty of Management and Economics and Faculty of Humanities) and year of
study (first and third year). The aim is to find out which factors are dependent and
which, on the contrary, are not dependent on the above variables.

As mentioned above, the determination of differences in perception of men and
women was made by the Two-sample t-Test for equal means, see Tab. 2.

Tab. 2: Two-Sample t-Test for equal means

t-test for Equality of Means
95% Confidence
Std. Error Interval of the
Mean Differenc Difference

t df | p-value | Difference e Lower Upper

Knowledge of foreign languages | -,045 | 584 | ,964 -,005 ,109 -,219 ,209
Communication skills 1,192 584 | ,234 ,134 ,113 -,087 ,355
Creativity 1,077 584 | ,282 ,097 ,090 -,080 275
Responsibility 1,870 584 | ,062 212 113 -011 ,435
Teamwork 1,755|584| ,080 ,165 ,094 -,020 ,349
Flexibility 2,097 1584 | ,036 ,189 ,090 ,012 ,367
Punctuality 2,961 (584 | ,003 ,295 ,100 ,099 ,490
Work under stress 2,122 1584 | ,034 ,228 ,107 ,017 ,439

Source: (own source)
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Since p-values are higher than 0.05, we cannot reject the null hypothesis for the
following statements — knowledge of foreign languages, communication skills,
creativity, responsibility and teamwork. The average perception of key competencies
1s therefore confirmed by flexibility, punctuality, and stress work for men and women.

The second hypothesis deals with the study of statistical significance between the
average value of key skills and the faculty studied. The statistical evaluation of the
mean values using the t-test is shown in the following table — Tab. 3.

Tab. 3: Two-Sample t-Test for equal means

95%

Confidence

Interval of the

p- Mean | Std. Error Difference
t df |value | Difference | Difference | Lower | Upper

Knowledge of foreign languages | -,438 | 584,662 | -,043 ,099 -,238 | ,151
Communication skills -, 101 |584|,920| -,010 ,102 =211 | ,191
Creativity ,858 |5841,391| ,070 ,082 -,091 | ,232
Responsibility -,122 |15841,903| -,013 ,103 =215 | ,190
Teamwork -,342 |584|,733| -,029 ,085 -,197 | ,139
Flexibility -,861 |584,390| -,071 ,082 -,232 | ,091
Punctuality 312 |5841,755] ,028 ,091 -, 150 | ,207
Work under stress -,455 |584|,650| -,045 ,098 -237 | ,148

Source: (own source)

The two-Sample t-Test for equal means showed the following results. Since the p-
value are higher than the significance level — 0,05 in all factors, we must reject the null
hypothesis. This shows that there are no differences in the perception of key
competencies between students who study at Faculty of Humanities and Faculty of
Management and Economics.

The third hypothesis deals with study of statistical significance between the average
value of key skills and the year of study. The statistical evaluation of the mean values
using the t-test is shown in the following table — Tab. 4.

Tab. 4: Two-Sample t-Test for equal means

95% Confidence
Interval of the
p- Mean Std. Error Difference
t df | value| Difference | Difference | Lower | Upper
Knowledge of foreign languages | -852 | 584 | 395 -,080 ,094 -,265 ,105
Communication skills -1,416 | 584 | 157 -,138 ,097 -,329 ,053
Creativity -922 | 584 | 357 -,072 ,078 -,226 ,082
Responsibility -1,398 | 584 | ,163 -,137 ,098 -,330 ,056
Teamwork 2,336 | 584 | ,020 -,189 ,081 -,348 | -,030
Flexibility -1,324 | 584 | ,186 -,104 ,078 -,257 ,050
Punctuality ,298 584 | 766 ,026 ,087 -,145 ,196
Work under stress -1,634 | 584 | ,103 -,152 ,093 -,335 ,031

Source: (own source)

Since p-values are higher than 0.05, we cannot reject the null hypothesis for the
following statements — knowledge of foreign languages, communication skills,
creativity, responsibility, flexibility, punctuality and work under stress. The average
perception of key competencies is therefore confirmed by teamwork.
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4 Discussion

In the longer term it is expected to develop research methods for procedural
competency as a goal and a result of education, and criteria for its evaluation, based on
a holistic and multidimensional approach; integrative fundamental, practice-oriented
principles, corresponding to each level of the higher education system (Makulova,
2015). This research can be supplemented by Litovchin (2015), which focuses on and
engages in work, where the main principle is to think creatively and critically; to be
able to see emerging problems in the professional activity and to seek ways of their
rational solution, using modern technologies; to be able to generate new ideas; to work
correctly with the information; to be able to organize the evidence needed to solve
specific problems, to analyse them, to propose a hypothesis of problems’ solving; to
apply the obtained results for emerging issues’ solving. Domician and Darabos (2017)
conducted research aimed at acquiring key competencies of university students, where
the main result was the finding that these students were not sufficiently prepared for
the future profession. Their contribution contributes to a better understanding of the
development of new digital technologies that include a wide range of self-assessment
methods in higher education. Students' career preferences are an important issue to
various stakeholders: to university administration, career counsellors, higher education
policy makers as well as to human resource managers in companies. Students, whose
career preferences and goals are fulfilled, are better and more highly motivated
employees (Frankowska and coll, 2015). Additionally, creativity, ability to work in a
team, ability to formulate goals, ability to deal with stress and ability to make
decisions revealed to be features with the greatest impact on the prediction of not only
study but also career success (Dziekonski, 2016). This fact is confirmed by Méaté and
Darabos (2017), who emphasize the importance of self-reflection. They focus on the
fact that students with better study results are more accurate in terms of self-awareness
and self-esteem than other colleagues, students. Avilaa et al. (2017) focused on
examining competencies on a sample of 250 respondents in their research. As a result,
these respondents consider the most important knowledge of technologies, emotional
skills (conscience), evironmental environment. Among the least important, the
respondents identified business partnerships, dialogue capabilities, innovation
potential, integration of teaching and resistance to behavioral changes.

According to the psychologists, less verbal and abstract reasoning skills are
required to be perceived competent in the Feeling and Power area. Thus, being
sociable, cooperative, direct, persuasive, decisive, and responsible requires less verbal
and abstract reasoning skills than, for example, analysing and planning. These results
are in line with findings of Bartram (2005), who reported a stronger correlation
between cognitive ability and the competency analysing/interpreting (p=.40) than
between cognitive ability and the other competencies of his generic competency
framework (Heinsman and coll, 2007). Most graduate students, and perhaps many
working professionals, often do not allocate time for needed self-reflection and
introspection on their strengths and weaknesses as managers and leaders in
organizations; nor do they devote full consideration of where and how they will
achieve their personal and career goals. This lack of self-reflection among students in
graduate programs has been a concern, and has prompted scholars to address the way
business schools are educating future leaders (Rubens, 2018). Gaps in working with
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customers of young professionals are, according to Hurrell (2015), particularly in the
field of teamwork, customer communication, soft skills, and oral communication.
Makulova (2015) conducted a survey that included 560 graduates, where respondents
noted communication, team work and mobility as highly relevant qualities that should
be addressed in the higher education system. Boyatzis and coll (2017) focuses on
leadership skills that are essential to a well-functioning organization. It focuses not
only on young professionals but also on project managers without any age difference.
Seven competencies were found to significantly differentiate outstanding leaders from
average leaders. Emotional self-control, adaptability, empathy, coach/mentor, and
inspirational leadership significantly or near significantly differentiated the
outstanding leaders. Five additional competencies appeared as threshold competencies:
achievement orientation, organizational awareness, influence, conflict management,
and teamwork. In assessing the dimension Power psychologists focus mainly on
personality, although they also rely on cognitive ability and performance during
interview simulation exercises (Heinsman and coll., 2007). Similar research was dealt
with in Hong (2012), where the main one aim is to investigate how key competencies
can be incorporated into school curricula, what relevant instructional methods are
needed and what institutional support is required to make school curricula based more
on key competencies. The results indicate that a transformative approach, not an
additive approach, is required. That is, teachers tend to restructure existing curricula to
develop students’ key competencies instead of considering the latter as a new teaching
component (Hong, 2012). Palomino Pegalajar survey results (2018) among students
(n=63) reveal a favorable rating of college students towards the development of
generic competencies created in the European context; work based on cooperative
learning enables a better development of personal competencies, followed by
systematic and instrumental. The development of competences in the teaching and
learning process is therefore positively evaluated, which promotes integral formation
and lifelong learning.

We can see here that key competencies need to be addressed in the context of
university education, with a holistic approach where the key element is the teacher.

Conclusion

The aim of this article, which is based on the research of key competencies of
students, which took place at the two faculties of Tomas Bata University in Zlin, in the
first and third year, was to identify an effective type of education based on the results
of the research. This type must be applicable and it is based on literature that states
that key success factors will not only innovate and update the curriculum, but also
work strategically and change the concept of the subject. The aim is to bring
experienced, educated students to the labour market who are on the labour market,
able to adapt to the turbulent conditions of the labour market and are able to compete
with young workers and from abroad. It is therefore necessary for students to be
interested in foreign study stays, as well as to pass on their knowledge from the
theoretical, practical and social fields. It is therefore inevitable to educate future
managers with high professional skills, practical skills and social maturity. Research
results point to the importance of factors identified by students as key to their further
development. They are therefore communication skills, knowledge of foreign
languages, creativity, responsibility, teamwork, flexibility, punctuality and work under

253



stress. The statistical evaluation of the research results confirmed the relationship
between gender and individual factors as well as between the faculty studied and the
year of study. On the basis of literary research and the study of the results of the cited
authors, we can say that self-reflection, self-assessment, critical thinking, planning and
decision-making are equally important key competencies. Students need to deepen
their interest in studying, developing communication and motivational skills, as well
as team work but especially self-reflection. This will be a key factor in their future
practice. Young workers who will not be able to properly reflect on the labour market
will be less demanding, and given the open labour market, they may not have the kind
of job they will be happy to match with their qualifications and which can
underestimate their key competence.

The author of the article will continue to address the issue. The research will
continue at other faculties, the aim of the author is to obtain important data from all
faculties in the Czech Republic, where the core subject is Management and prepares
graduates for successful entry into the field of economic and managerial.
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KNOWLEDGE OF THE EFQM EXCELLENCE MODEL:
CASE STUDY OF THE CZECH ENTERPRISES

Sarka Zapletalova, Zaneta Rylkova

Abstract: The excellence models provide a framework for understanding which levers
we need to pull to achieve the results we want. EFOM business model is one of the
models which deal with the assessment of the performance of an organization. The
EFQM excellence model has a critical effect on the success, and competitiveness of
Czech enterprises. The paper focuses on the EFQM business excellence models. The
objective of this paper is to determine the level of knowledge of the EFQM excellence
model by Czech enterprises. The study based on primary data collected from a recent
survey of 210 Czech enterprises. The paper based on data collected in interviews with
managers and founders of Czech enterprises. The enterprises included in the study are
those enterprises that are incorporated in the Czech Republic. A total of 210
enterprises participated in the study, and the main primary data collection instrument
was a questionnaire-interview. The findings of the statistical analysis show the
influence of selected internal variables on the knowledge of the EFQM excellence
model. Results of the research study confirm that level of knowledge of the EFQM
excellence model in Czech enterprises is low.

Keywords: Business Excellence, EFQM  Excellence Model, Czech
Enterprises, Knowledge, Performance.

JEL Classification: F23, M16.

Introduction

Generally speaking, excellence means that what we are doing well today should be
done even better and more wisely tomorrow, especially compared to the competition,
to fully satisfy all interest groups. Business excellence frameworks can be described as
an integrated set of proven business practices designed to increase business
performance across a broad range of organizations (Gloet and Samson, 2017).
Certainly, the concept of business excellence has, for at least three decades, been at the
center stage of management theory and practices. Business Excellence is defined as a
high level of maturity of a company/organization regarding management and result
achievement (Zdrili¢ and Dulci¢, 2016). Business excellence is about developing and
strengthening the management systems and processes of an organization to improve
performance and create value for stakeholders. Business Excellence is much more than
having a quality system in place. It is about achieving excellence in everything that an
organization does (including leadership, strategy, customer focus, information
management, people, and processes) and most importantly achieving superior business
results. Business Excellence is often described as outstanding practices in managing
the organization and achieving results, all based on a set of fundamental concepts or
values. The concept of business excellence has, for at least three decades, been at the
center stage of management theory and practices and there is no shortage of models
and frameworks that explain it. Business Excellence, accordingly to Mann et al.
(2012), 1s about developing and strengthening the management systems and processes
of an organization to improve performance and create value for stakeholders. Business
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excellence is a management philosophy based on performance improvement and
meeting and surpassing stakeholder needs. It is a belief in a set of core values and
concepts that over time has delivered success for many organizations. Business
excellence is much more than having a quality system in place; these models help
organizations to assess their strengths and areas for improvement and guide them on
what to do next. The EFQM (European Foundation for Quality Management)
Excellence Model offers a holistic view of the enterprise, highlighting its strengths and
opportunities to improve.

Various empirical studies have been done to investigate the relationship between
business excellence models and enterprise performance with varied conclusions. In
this research study, knowledge of the EFQM excellence model was investigated as
factors influencing the success of enterprises. This paper offers several contributions to
business excellence models and attempts to answer calls for studies that span across
the disciplines. In particular, the paper pays attention to the key role of selected factors
for the knowledge of the EFQM excellence model. Therefore we extend the studies by
suggesting that the knowledge of the EFQM excellence model depends not only on
their identification variables (size, age, industry) but also on performance
measurement system.

The objective of this paper is to investigate awareness/knowledge of the EFQM
excellence model of Czech enterprises. The ambition is to answer the central research
question: "which factors affect the knowledge of the EFQM excellence model of
Czech enterprises"? The study based on primary data collected from a recent survey of
Czech enterprises; the data analyzed by the appropriate analytical method: categorical
data analysis. The paper structured in three parts. The first part of the paper outlines
selected theories dealing with the business excellence models, especially EFQM
excellence model. The second section of the contribution presents and interprets
results of the survey carried out among Czech enterprises. Finally, the last section
provides the conclusion of the research results and offers the discussion of the most
important implications. The results of the analysis discussed, and recommendations
provided for managers in the last section.

1 Statement of a problem

Business excellence is about achieving excellence in everything that an
organization does (including leadership, strategy, customer focus, information
management, people, and processes) and most importantly achieving superior business
results. Business Excellence Models, according to Mann et al. (2012) were first called
Total Quality Management models. Today they are usually referred to as Business
Excellence Models — this term helps to communicate the importance of “excellence” in
all aspects of business, not only product and process quality. Business excellence
models organizations use to understand and assess which processes need to be
improved to improve results. TQM can involve all organizational levels in developing
quality systems; ISO can help to define and document the processes; EFQM 1is strong
for balanced development and learning from the best; BSC is helpful for defining
control and monitoring models (Farzandi et al., 2010).

Today there exist 100 excellence models and national quality awards in 82
countries (Talwar, 2011). The most employed and recognized models at an
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international level are the Deming Prize, introduced by JUSE (Union of Japanese
Scientists and Engineers) in 1951, which is the first globally known excellence model.
Malcolm Baldrige National Quality Award (MBNQA) in the USA established in 1987
and the European Quality Award (known as ‘‘European Excellence Award’’ since
2004), based on the European Foundation for Quality Management (EFQM) model,
established in 1991 (Benavent, 2006). A recent study (Tanner, 2012) found a positive
relationship between Business Excellence (EFQM Model) and Performance, and
between Strategic Agility and Performance. The study also revealed that there was
also evidence that Strategic Agility was related to Business Excellence. The findings
suggested organizations that successfully implement Business Excellence develop the
ability to respond to change, a capability that was becoming more critical as the pace
of change increases. According to Bandyopadhyay and Nair (2015) this capability
leads to benefits for many of the organization’s stakeholders. The most widely used
approaches to measuring the business excellence are the EFQM’s Business Excellence
Model and the Malcolm Baldridge Excellence Model established in 1987 in the USA
(Lu et al.,, 2011). Some other awards are: Australian Business Excellence Award
introduced in 1988 in Australia; European Quality Award introduced by EFQM in
1992 in Europe; CII-EXIM Bank Business Excellence Award introduced in 1994 in
India, and Singapore Quality Award in 1994.

In fact, EFQM has been used as a health check tool and BSC for regular monitoring
of the performances to reach the goals and objectives (Goswami and Mittal, 2013).
EFQM is one of the models which deal with the assessment of the performance of an
organization, using a self-assessment method for measuring nine criteria and 32 sub-
criteria throughout the organization. The self-assessment procedure needs properly
trained auditor from the company, and the questionnaire is developed in a manner to
quantify all relevant performances. (Farzandi et al., 2010) The EFQM model measures
the “Enablers” (Leadership, People, Strategy, Partnerships & Resources, and
Processes, Products & Services) and the “Results” (People Results, Customer Results,
Society Results and Key Results). To achieve sustained success, an organization needs
strong leadership and clear strategic direction. They need to develop and improve their
people, partnerships and processes to deliver value-adding products and services to
their customers. If the right approaches are effectively implemented, they will achieve
the results they, and their stakeholders, expect. The Model provides a framework for
understanding which levers we need to pull to achieve the results we want. It helps us
understand the role each part of our organization needs to play in effectively
implementing our strategy; whether that is in an SME, a school or a global company.
While there are numerous management tools and techniques commonly used. The
model can, therefore, be used in conjunction with any number of these tools, based on
the needs and function of the organization, as an overarching framework for
developing sustainable excellence. Excellent organizations achieve and sustain
outstanding levels of performance that meet or exceed the expectations of all their
stakeholders. The EFQM Excellence Model allows people to understand the cause
and effect relationships between what their organization does and the Results it
achieves. All organizations strive to be successful, some fail, some achieve periods of
success but ultimately fade from view, and a few achieve sustainable success, gaining
deserved respect and admiration. The EFQM Foundation was formed to recognize and
promote sustainable success and to guide those seeking to achieve it. This is realized
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through a set of three integrated components which comprise the EFQM Excellence
Model: The Fundamental Concepts of Excellence, The Model Criteria, The RADAR
Logic (EFQM, 2017). A year in 1999, the EFQM Model and the CII-EXIM Model for
Business Excellence, went through a major change with the introduction of RADAR
(Results, Approach, Deployment, Assessment, and Review). It was introduced for
measurement, and 39% change was in the areas to address bringing more emphasis on
the performance and organizational excellence. The model is based on the principle
factor that, "Excellent resulting concerning performance, customers, people, and
society are achieved through leadership driving policy and strategy, people,
partnerships and resources, and processes” (Goswami and Mittal, 2013).

2 Methods

This research study is a part of the research focused on the selected aspects of the
entrepreneurial activities of Czech enterprises. The objective of the research study is to
present the results of primary research focused on the knowledge of managers of
Czech enterprises regarding the EFQM excellence model. The method of the oral
questioning and a questionnaire as the principal instrument applied for researching the
knowledge of managers of Czech enterprises regarding the EFQM excellence model.
The research was carried out in the Czech Republic in the period between September
2016 and May 2017.

To fulfill the aim of this study, the following hypotheses were suggested:

Hypothesis 1: The degree of knowledge of the EFQM excellence model is affected
by the inclusion of the financial area into the enterprise performance measurement
system.

Hypothesis 2: The degree of knowledge of the EFQM excellence model is affected
by the inclusion of the customer area into the enterprise performance measurement
system.

Hypothesis 3: The degree of knowledge of the EFQM excellence model is affected
by the inclusion of the internal area into the enterprise performance measurement
system.

Hypothesis 4: The degree of knowledge of the EFQM excellence model is affected
by the inclusion of the employee area into the enterprise performance measurement
system.

Hypothesis 5: The degree of knowledge of the EFQM excellence model is affected
by the foreign business activities of the enterprise.

Hypothesis 6: The degree of knowledge of the EFQM excellence model is affected
by the implementation of the process management in the enterprise.

The research includes primary data collection from top managers of selected Czech
enterprises. The sample consists of 210 Czech enterprises located in the Czech
Republic. Selection of companies under research based on the method of non-
probability purposive sampling, by occasional selection. The researched enterprises
were established in the Czech Republic, and all of them are private enterprises. The
instrument used in the survey, a structured questionnaire, contains three fields of
varying degrees of complexity relating to the area of business management. The

260



questionnaire consists of closed, semi-closed and open questions. The questions were
designed while based on the information gained from experts from business and
universities and previous research. In some questions, particularly those related to the
EFQM excellence model, simple and complex scales were used, mostly the Likert-
type scale (4 = strongly agree to 1 = strongly disagree). Aso, the questionnaire also
included four questions related to the enterprise background (the type of a business
sector; the size of the enterprise measured by the number of employees, and the
revenue; the year of establishment enterprise). The questionnaire was pre-tested for the
instrument validity by ten managers. In interviews, the managers were asked to
respond to the items measuring the theoretical construct. They were also requested to
identify any ambiguities revealed in the questionnaire draft. Based on the feedback
some minor changes of wording were made. Because of the relatively low response
rate in mail surveys in the Czech Republic, and sensitivity to Czech managers’
concerns about industrial espionage, a high level of personal involvement consisting of
telephone calls and personal delivery and pickup of questionnaires was necessary.
First, telephone calls were made with general managers or CEOs of the Czech
enterprises to explain the purpose of the study and to ask for their participation. The
questionnaire was hand-distributed to the general managers and CEOs after a
telephone appointment. Trained research assistants helped the managers and CEOs
complete the questionnaire, and explained any items that the respondents wished to
have clarified. This procedure resulted in 300 matched questionnaires, out of which 90
were eliminated due to the incompleteness of responses. Thus 210 (a response rate of
70.0%) questionnaires were used in the subsequent data analysis and statistical
processing. The final research sample consisted of 51.9% of companies representing
manufacturing, 26.7% of service enterprises, and 21.4% of the commercial enterprises.
The companies differed in their size assessed by the number of employees: 23.8% of
the sample consists of micro enterprises, 38.6% of the sample consists of small
enterprises, 26.2% of medium enterprises, and 11.4% of large enterprises. The
Eurostat (2011) and Czech Statistical Office (2013) classify enterprises by a wide
range of variables such as sales revenues and the number of employees. This research
study follows the conventional idea (European idea) that the size of companies is
defined according to EU norms. A company with 1 to 10 employees and 2 million euro
of turnover per year referred a micro enterprise. A company, which has 11 to 50
employee and at most 10 million euro of turnover per year, is called a small enterprise.
A company, which has 51 to 250 employees and at most 50 million euro of turnover
per year, is known as a medium enterprise. A company, which has more than 250
employees and more than 50 million euro of turnover per year, is called a large
corporation. The average age of respondents is nineteen years.

The dependent variable is the KNOWLEDGE of EFQM excellence model of
managers of Czech enterprises. Respondents/managers were asked how well they
know the EFQM excellence model. The level of knowledge of the EFQM excellence
model was rated by the managers of each enterprise along four-point scales (1 =
definitely I do not know, 2 = rather I know, 3 = rather I known, 4 = definitely known).
The Cronbach alpha for the knowledge measure was 0.82, and inter-rate reliability was
0.88. The group of independent variables consists of the areas included in the
enterprise performance measurement system: FINANCIAL area, the CUSTOMER
area, the INTERNAL area, and the EMPLOYEE area. Questions on the inclusion of
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these areas (financial, customer, internal, employee) in the enterprise performance
measurement system were presented in the form of four-point scales (1 = we do not
include it at all, 2 = we do not include it, 3 = we include it, 2 = definitely we include it)
to ensure maximal respondent specificity. All multi-item measures achieved superior
or adequate reliability scores in tests using Cronbach’s alpha. The alpha values range
from 0.78 to 0.83. In addition to the independent variables, we also include the
realization of FOREIGN business activities and implementation of PROCESS
management in the enterprise. For foreign and process we used a dummy variable,
which took a value of ,,1* if the enterprise is actively committed to foreign activities
and ,,0° otherwise, passive attitude to foreign activities. Guided by previous literature
and empirical evidence, we have included several control variables. Among the
enterprise-level determinants of are the three widely used demographic characteristics
of enterprises. Therefore, we include enterprise SIZE (natural logarithm of the number
of employees) and enterprise AGE (in years). In addition to the enterprise-level
determinants, we also include INDUSTRY level of the enterprise: whether the
enterprise operates in the manufacturing or service sector. We included a dummy
variable for industry level, as Acquaah and Yasai-Ardekani (2007), did because the
distinction between manufacturing and services obviously has a considerable effect on
the enterprise. The statistical classification of economic activities in the European
Community NACE classified industry of the companies. Tab. 1 shows descriptive
statistics for variables.

Tab. 1: Descriptive Statistics for Variables

Minimum | Maximum | Mean | Standard Deviation | Median | Mode
Knowledge | 1 4 2.00 1.014 2 1
Financial 1 4 3.61 0.801 4 4
Customer |1 4 3.51 0.790 4 4
Internal 1 4 2.82 0.883 3 3
Employee |1 4 2.94 0.884 3 3
Foreign 0 1 0.59 0.494 1 1
Process 0 1 0.55 0.499 1 1
Size 2 20 000 373.74 | 1816.314 3450 |3
Age 1 192 18.96 |20.969 17.50 |25
Industry 1 19 6.34 4.537 6 3

Source: (personal research)

The data obtained via the questionnaire research were processed by using the IBM
SPSS statistical program.

3 Problem solving

The authors of the research study found that the level of knowledge of the EFQM
excellence model among the respondents is relatively low. Less than a third of
respondents admitted knowledge of the EFQM excellence model. Knowledge of the
EFQM excellence model was proven by managers particularly in small and medium-
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sized enterprises, in younger enterprises (younger than twenty years), and manufacturing
enterprises with foreign business activities and with the implemented process
management. Furthermore, a higher level of knowledge of the EFQM excellence model
was proven, by managers from these enterprises that include the financial, internal,
customer or employee area into the enterprise performance measurement.

To determine the effect of the selected variables on knowledge of the EFQM
excellence model were used adequate analytical methods. The research subsumes a
two-stage analytical method. The analysis began by examining the correlation between
variables. All variables were screened to reveal their distribution through Pearson
correlation coefficients deviations for the variables (Tab 2). It is important to realize
that the correlation between the identified variables has a profound impact on the
knowledge of the EFQM excellence model of the managers of Czech enterprises. The
second phase of research includes the analytical method: Categorial Data Analysis.

This initial analysis of the control study variables shows that all of the variables
were significantly associated with the level of the knowledge of the EFQM excellence
model. A similar situation was also observed for the majority of independent variables.

Tab. 2: Correlation Coefficients

1 2 3 4 5 6 7 8 9 10
Knowledge | 1
Size -0.432%* | 1
Age -0.426** | 0.365** | 1
Industry 0.349** | -0.035 -0.080 | 1
Financial 0.102* 0.084 0.075 -0.079 1
Internal 0.348** | 0.044 0.056 | -0.077 0.549** | 1

Employee 0.246%* 0.005 0.041 | -0.090 0.556%* | 0.697** | 1

Customer 0.140 0.063 0.011 | 0.097 0.520%* | 0.290** | 0.473** | |
Foreign 0.367** 0.137* 0.082 | 0.084 0.230** | 0.266** | 0.209** | 0.151* 1
Process 0.335%* 0.053 0.035 | 0.204** | 0.083 0.334** | 0.332*%* | 0.114 0.304** | 1

* Correlation is significant at the 0.05 level, ** correlation is significant at the 0.01 level.
Source. (personal research)

The hypotheses 1 to 6 were tested through categorical data analysis. Tab. 3 presents
the results of the analysis. The results of categorical data analysis (Tab. 3) support and
complement the results of correlation analysis: enterprise age, enterprise size, and
industry are significant factors influencing the level of knowledge of the EFQM
excellence model. Managers of smaller and younger enterprises have a greater level of
awareness of the EFQM excellence model than managers of larger and older enterprises.
The strength of the relationship between enterprise size and knowledge of the EFQM
excellence model is strong (V = 0.770). The strength of the relationship between
enterprise age and knowledge of the EFQM excellence model is medium (V = 0.510). A
similarly strong relationship (V = 0.411) is between industry, and knowledge of the
EFQM excellence model. This finding is in harmony with the results of other research
studies on the flexibility of small enterprises in the field of management.

Hypothesis 1 assumes that the knowledge of the EFQM excellence model is affected
by the inclusion of the financial area into the enterprise performance measurement

263



system. This hypothesis is supported: the strength of this relationship is low (V = 0.180).
Hypothesis 2 assumes that the knowledge of the EFQM excellence model is affected by
the inclusion of the customer area into the enterprise performance measurement system
This hypothesis is not supported. Hypothesis 3 assumes that the knowledge of the
EFQM excellence model is affected by the inclusion of the internal area into the
enterprise performance measurement system. This hypothesis has been confirmed: the
strength of this relationship is low (V = 0.276). In Hypothesis 4 it was assumed that the
knowledge of the EFQM excellence model is affected by the inclusion of the employee
area into the enterprise performance measurement system. This hypothesis has been
confirmed: the strength of this relationship is low (V =0.213).

Tab. 3: Categorical Data Analysis
Pearson Chi-Square Value | df | Cramer’s V Value | Asymp. Sign

Size 373.108 261 | 0.770 0.000
Age 163.764 111 | 0.510 0.001
Industry 106.571 42 10411 0.000
Financial HI1 | 20.343 9 0.180 0.016
Customer H2 | 12.923 9 0.143 0.166
Internal H3 | 47.952 9 0.276 0.000
Employee H4 | 28.496 9 0.213 0.001
International H5 | 30.023 3 0.378 0.000
Process H6 | 28.580 3 0.369 0.000

Source: personal research

Hypothesis 5 assumes that the knowledge of the EFQM excellence model is affected
by the realization of business activities on foreign markets. This hypothesis was
confirmed: the strength of this relationship is medium (V = 0.378). Hypothesis 6
presumes that the knowledge of the EFQM excellence model is affected by the
implementation of the process management in the enterprise. This hypothesis was
confirmed: the strength of this relationship is medium (V = 0.369).

4 Discussion

The objective of the research study is to present the results of primary research
focused on the knowledge of managers of Czech enterprises regarding the EFQM
excellence model. The study provided support for hypothesized relationships
suggesting the importance of selected variables for the level of knowledge of the
EFQM excellence model. The results summarized in Tab. 4 show that the knowledge
of the financial area (H1), the internal area (H2), the employee area (H4), foreign
activities (H5), and the process management (H6) are significantly associated with the
knowledge of the EFQM excellence model.
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Tab. 4: Summary Results of Hypothesis Testing

Hypothesis | Relationship Finding

H1 Knowledge of the EFQM — Financial area Supported

H2 Knowledge of the EFQM — Customer area Not supported
H3 Knowledge of the EFQM — Internal area Supported

H4 Knowledge of the EFQM — Employee area Supported

H5 Knowledge of the EFQM — Foreign activities Supported

Hé6 Knowledge of the EFQM — Process management | Supported

Source: (personal research)

This study shows that level of knowledge of the EFQM excellence model of Czech
enterprises was proven by managers particularly in small and medium-sized
enterprises, in younger enterprises (younger than twenty years), and manufacturing
enterprises with foreign business activities and with the implemented process
management. Furthermore, a higher level of knowledge of the EFQM excellence
model was proven, by managers from these enterprises that include the financial,
internal, customer or employee area into the enterprise performance measurement.

According to Samardzija and Fadic'(2009), the EFQM model gives the right direction;
it helps companies to struggle through and encourages them to develop in the way they
want. From a general point of view, we can see two different approaches: one based on
improving the public sector, and the other on improving the private sector.
Implementation of EFQM in companies makes them a desirable supplier and creates
accreditation for the country, which enables development and export. Learning and
competition are based on the same management framework. The model forms a good
base for benchmarking and structuring processes in companies and improving them
without making a restrictive framework and blocking the growth of companies and
society. The fundamental thought, underlying business excellence is the idea that
quality should not be focused only on products and services produced by the
organization (Evans, 2008). It should be actually embedded in the practice of
organization management, or, in other words, quality should be the fundamental value
of the organization’s management. If good management principles are designed and
implemented, the consequence should be good results. This idea leads us to the term of
performance excellence that can be considered a synonym for business excellence.
Performance excellence is associated with the integrated approach to management of
organizational performances resulting in the delivery of continuously improved values
to customers and stakeholders, thus contributing to organizational sustainability,
increase in the overall organizational efficiency and capacity, as well as organizational
and personal learning. The results of the research are consistent with the results of the
study researchers. According to Calvo-Mora et al. (2015), there is a growing interest in
knowledge management as a strategic weapon. There exist two extreme approaches to
change management (Castka and Belohoubek, 2001): the revolutionary one and the
evolutionary one. While the former is fundamental, radical, fast, top-down oriented
and socially incompatible, the latter is a continuous, long-term procedure with high
social compatibility. Both approaches have their strengths and weaknesses. The results
of the assessment are benchmarked against the best companies, and such a comparison
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provides relevant information about the quality of process measured. Furthermore,
training of all employees is necessary for the understanding of a new environment.

According to Bandyopadhyay and Nair (2015), the findings suggested
organizations that successfully implement business excellence develop the ability to
respond to change, a capability that was becoming more critical as the pace of change
increases. This capability leads to benefits for many of the organization’s stakeholders.
For an organization, excellence should mean clear dedication of leaders and managers
to continuous improvement of all key processes, creativity and innovation, work

conditions, teamwork, motivation level and general organizational culture (Zdrili¢ and
Dulci¢, 2016).

Conclusion

This paper examines the knowledge of the EFQM excellence model by Czech
enterprises. Organizations everywhere, of all types and sizes, are under constant
pressure to improve their business performance. It can be used to assess and improve
any aspect of an organization, including leadership, strategy and planning, people,
information and knowledge and other aspects. To help in this process, many are
turning to business excellence models, such as the EFQM Excellence Model. The
business excellence models can be used as a business-wide framework in a holistic,
focused and practical way. Business excellence models are frameworks that when
applied within an organization can help to focus thought and action in a more
systematic and structured way that should lead to increased performance.

This study has some contributions, including theoretical contributions and
managerial implications. This study has provided some theoretical contributions as
follows: It gives additional insight into the relationship between selected variables and
knowledge of the EFQM excellence model. Furthermore, we also provide some
implications for managers and owners of Czech enterprises. This study helps the
managers to understand how the selected variables affect the knowledge of the EFQM
excellence model. Managers and owners should give more attention to the business
excellence models.

This study also has some limitations. First, this study has been conducted only in
one small country, in the Czech Republic. Indeed, this will affect the generalizability
issue. This study only examined the relationship between selected characteristics of
enterprises and knowledge of the EFQM excellence model. Hence, the researcher
cannot justify it as a generalization for all European countries. Due to time and cost
limitations, this study employed a cross-sectional study. Thus, it only portrays the
phenomena at a single point in time, and it will not be able to reflect the long-term
effects of the change.

This research study suggests several recommendations for future study. The study
might be extended to multiple countries in Europe. The future study might use the
longitudinal study which describes phenomena in the long-term. The longitudinal
study may lead practitioners and academicians to understand the causal relationship
between the EFQM excellence model and performance of enterprises.
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