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Abstract

Growing pressure on increasing decision-making speed in all spheres of human life is one of
the basic phenomena of today. Immediately after the first wave of the coronavirus pandemic,
we can consider the ability of making good decisions quickly as one of the most important
aspects of our being. The main objective of this article is to find out the utilization rate of
several basic decision-making approaches in selected companies with an emphasis on newly
used methods such as data analysis and business intelligence tools. The first part of the article
presents a short introduction of the decision-making process and an overview of hitherto
known and used tools facilitating the whole procedure. The submitted study of available
literature leads to the presentation of own classification of the most widely used decision-
making methods. Based on a questionnaire survey, in the second section, the pilot research
examines the involvement of five different groups of methods in business decision-making,
such as intuition and previous experiences, consultation with colleagues, data analysis
(historical), MCDM methods and consultation with experts. Afterwards, the most common
obstacles that employees must face in introducing new tools have been identified. In general,
the results show that time and the associated pressure on decision-making speed play a crucial
role in the decision-making process.
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Introduction

The result of the current development is a technologically complex production and a diverse
offer in the segment of services with high demands on managerial decision-making. The
phenomenon of growing pressure on the speed of decision-making is caused by increasing
demands placed on not only companies and thereby individual employees, but the entire
society. New and complex technologies play a key role at all stages of business processes.
New factors influencing managerial work are also emerging. Modern managers must take into
account the social, environmental or, for example, demographic consequences of their
decisions [1].

For these reasons, it is no longer sufficient for management to solely use management tools
commonly identified by literature, e.g. Pareto Analysis, the exchange of ideas, guided
discussion, mathematical-logical models, etc., and there is pressure to develop other methods.

Therefore, the presented list of methods also includes new approaches that support managerial
decision-making. New developing and advanced computer technologies help change the
organizational structure within the organization, set up the re-engineering process or directly



change management methods. Chen mentioned the significance of business intelligence and
analytics in both academic and business communities. Further, the main opportunities
associated with data and analysis are highlighted. It helps to reveal crucial business data to
facilitate an enterprise’s better understanding of its business and market and timely business
decisions [2]. The findings obtained from another research recommend managers to focus on
five crucial factors to gain greater profitability from business intelligence projects: BI
solutions must be built with end users in mind, BI system needs to be closely tied to a
company’s vision, projects need to be properly scoped and prioritized, all technological issues
need to be solved and non-technological issues should be avoided [3].

Isik provided a better understanding of the relationship between the decision environment and
BI capabilities. According to the study outcomes, organizations must pay attention to the
consideration of incorporating the necessary flexibility in decision making processes
supported by BI, even for structured operational decisions. The results highlighted the
importance of paying attention to business intelligence’s technical and organizational
capabilities involving the provision of appropriate user access to BI resources and ensuring
the seamless integration of BI with other systems [4].

In order to fulfil the purposes of this article, its structure is as follows. After the short
introduction, a brief literature review is presented. The second section includes the
methodology used for this study, providing an overview of the research instrument. The third
section focuses on mapping the current stance towards using these methods in selected
companies, which represents the main goal of the article. Based on a questionnaire survey
conducted among employees across the fields of business and working levels, evaluation of
currently used tools will be performed with an emphasis on new approaches primarily using
data analysis and business intelligence principles. The obtained results and data analysis are
presented. At the end, a short conclusion with limitations and plans for future research is
drawn.

1 Literature Review

The literature summary is divided into three sections. First, basic characteristics of the
decision-making process are introduced, followed by a brief overview of the implemented
methods and concluding with the self-determined proposal for sorting of methods.

1.1 Decision-Making Process

At a time when all technologies and knowledge are essentially available to everyone, human
capital remains one of the few competitive advantages. Ambient pressure comes not only
from competitors, but also from customers, suppliers and the public. The manager is faced
with an environment in which the following factors are manifested [1]:

growing competition,

more complex operational and business environment,
variability of customer requirements,

changing markets,

growing information needs,

rising costs of incorrect decisions,

declining reliability of forecasts.

All these trends together place high demands on the manager's ability to make the right
decisions, predict future development and co-create a corporate vision.



The procedure for resolving a selected decision problem describes the decision process in
detail. Individual activities and their content are closely connected with the structure of the
decision-making process, they follow in time and can be divided into individual stages. The
concept of individual phases and their division in the literature differs according to the author.

Blazek divides the whole process into 6 phases, which are divided into two larger subgroups
according to the applied principle of thinking and the type of work with information [5]:

e divergent thinking, expanding the set of information:
o the definition phase (setting goals),
o the analysis phase (an overview of relevant and available information), and
o the generation phase (a list of variants).
e convergent thinking, reducing the volume of information:
o the classification phase (sorting options),
o the evaluation phase (selection and use of a suitable decision-making method,
recommendations leading to the selection of the most suitable alternative), and
o the decision phase.

1.2 Decision-Making Methods

A huge number of publications dealing with decision-making in the business environment can
be found in literature and professional journals. Some resources only address a selected set of
methods, while others provide a summary overview. Examples mentioned hereinafter in this
section only represent a brief selection of known and used methods.

One of the principles for sorting a large number of techniques available in several
publications is a classification of methods according to the proportion of mathematics
necessary for their application. Occam’s razor, brainstorming, brainwriting, and the Delphi
method stand at the beginning of this order. The next group includes the Pareto principle,
cost-benefit analysis (CBA), and business intelligence (BI). Quantitative methods and
mathematical models constitute a separate branch of decision analysis. These approaches
utilize sophisticated mathematical programs, computer software, and/or principles of artificial
intelligence [6].

Other authors examine multi-criteria decision making methods in their studies published in
scholar journals most frequently. For example, a publication that comprehensively lists the
following methods and their subsequent application [7]: AHP (analytic hierarchy process),
ANP (analytic network process), SAW (simple additive weighting), TOPSIS (technique for
order preference by similarity to ideal solution), ELECTRE (elimination and choice
expressing reality) and PROMETHEE, GRA (gray relational model), fuzzy integral
technique, rough sets, structural model. Another example, the handbook Multiple Criteria
Decision Analysis (MCDA): State of the Art Surveys, presents well-established
methodologies and theories and it divides literature streams dedicated to this topic as follows:
MCDA today, foundations of MCDA, outranking methods, multi-attribute utility theory, non-
classical MCDA approaches, multi-objective mathematical programming, applications, and
MCDM software [8].

The authors frequently devote themselves to one method or a group of methods applied for
the specific problem or situation. Table 1 shows a few such papers from recent times.
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Tab. 1: Outcomes of earlier studies

Year of

Title Author(s) publication Objective of the paper
Decision Making
Methods Based on Systematic review of articles
Fuzzy Aggregation Mardani Abbas et 2018 dealing with fuzzy set theory
Operators: Three al. [9] and aggregation operator
Decades Review from theory.
1986 to 2017

Measurement capabilities for
Sensitivity Curve of the Karel Chadt and sensitivity of the decision-
Decision-Making Martin Petticek 2018 making process within the
Process of a Company  [10] issue of the use of quantitative

methods.
Stochastic Multi- Erkan Celik, A comprehensive view on
Criteria Decision- Muhammet Gul, . A
Making: An Overview  Melih Yucesan & 2019 stoqhgsﬂc mu} t1-gr1ter1a
to Methods and Suleyman Mete Sﬁgi;ﬁgﬁ;al;ngaﬁ gietselzz:;rteo
Applications [11] )
Modelling procedure Kazimieras ITI}II:rZ;gﬁz llii(e)iefsusztzgﬁlgzls}:w
for the selection of steel Zavadskas, E., the optimal supplier for the
pipes supplier by Turskis, Z., 2020 .
applying fuzzy AHP Stevié, Zeliko, & If)urchase of mqtenals necessary
method Mardani, A. [12] or the production of pre-

insulated pipes.

Source: Own

1.3

A Proposal of Decision-Making Method Classification

Based on the analysis of the presented literature, a possible approach to the classification of
methods facilitating managerial decision-making is shown below. Most authors only deal with
the detailed breakdown in the decision-making process in the variant evaluation phase. The
proposed classification shown in Figure 1 is based on the concept of the decision-making

process mentioned above.

The presented structure offers a comprehensive view that would include all types of methods.
However, it is not intended to list all available tools and procedures. This is almost impossible
in today’s world, where new methods are constantly being developed or those already known

are being advanced.



* SMART method

)

j GOAL DEFINITION

ANALYSIS OF INFORMATION
* Business intelligence, Force-field analysis

GENERATING VARIANTS
* Brainstorming and brainwriting, Synetics (joining unrelated things)
 Think tank method, Decision trees

SORTING VARIANTS
* Pareto rule, Devil's advocacy technige, Business intelligence

EVALUATION OF VARIANTS

* Linear programming, MCDM methods (Saaty method, AHP, SAW, fuzzy
techniques, etc.)

MAKING DECISIONS

Source: Own

Fig. 1: Classification of decision-making methods

2 Research Methodology

The pilot research was conducted in several phases. First, a questionnaire was compiled
containing questions covering the main topics of long-term research. The data was further
processed using several statistical methods and the results are presented in the following
section.

2.1 Questionnaire Survey

The questionnaire survey is ranked among the methods of quantitative research that enable
researchers to obtain a large amount of information from a larger number of respondents in a
shorter period of time than, for example, an interview. For this study, three basic types of
questions were used. The respondents usually replied to yes or no questions, chose from a
finite number of alternatives, or the Likert scale representing the degree of agreement was
used.

A total of 90 questionnaires were distributed among employees, of which 75 completed forms
could be included in the analysis. The respondents were contacted through the HR department
and through a LinkedIn work network. This professional network was selected as a
comprehensive source of respondents across business fields and job levels within the
organizational structure.

The selection was made on a voluntary basis. The employees could work in the same
organization, but they worked in different departments. This method is one of the least
invasive techniques used when a relatively small sample is needed. The sample corresponds
to the interest of the respondents. The risk is low representativeness and also the fact that
similar personalities can report [13]. However, companies do not want to provide this type of
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data. Accordingly, for the presented research, this sample was found to be sufficient and the
results serve for the first idea of the researched topic within the long-term research.

The initial set of questions presented in the questionnaire focused on obtaining basic
information about each employee. The aim was to classify respondents by the size of the
enterprise, the business sector, their department and the usage of information systems within
their company, not only in the decision-making process.

The methods of descriptive statistics (frequencies) are applied to describe the basic set. Tables
2 and 3 show the distribution of respondents according to the size of their organization and
the classification of job positions in the organizational structure.

Tab. 2: Distribution of respondents by enterprise size

Enterprises by business size Number of respondents
Micro and small sized enterprises (0-49 employees) 7
Medium-sized enterprises (50 to 249 employees) 15
Large enterprises (more than 250 employees) 53

Source: Own

Tab. 3: Distribution of respondents by job level

Job level Number of respondents
Executive management 8
Middle management 21
Line management 6
Specialists 40

Source: Own

In the next section, respondents expressed their agreement with statements on the five-point
Likert scale, where the highest value meant strong agreement and the lowest value total
disagreement, as has been shown in Table 4.

Tab. 4: Likert scale

* *% fekk fekdk fekdfx

Consent rate ~ Strongly disagree ~ Disagree Neutral Agree Strongly agree

Source: Own

To confirm some differences between specific groups of respondents, the list of jobs has only
been transferred to two groups: specialists and management members. After conversion, the
new distribution looked like this: 43 specialists and 32 management members. To verify
possible significant difference these hypotheses have been determined as follows:

Hy: There is no difference between the opinions of specialists and managers on the selected
Statement.

H;: A difference between the opinions of specialists and managers exists on the selected
Statement.

2.2 Mann-Whitney U test

The Mann-Whitney U test (sometimes called the Mann Whitney Wilcoxon Test) has been
applied by means of Statgraphics, since a non-parametric test allows two groups or conditions
or treatments to be compared without making the assumption that values are normally
distributed. Non-parametric tests test the null hypothesis, which only concerns the general
properties of the distribution of the monitored quantity in statistical files. Non-parametric tests



are also suitable for ordinal variables, which are evaluated by a subjective scale of values
[14].

3 Research Objectives

The main objective of this article is to find out the utilization rate of several basic decision-
making approaches in selected companies with emphasis on newly used methods such as data
analysis and business intelligence tools.

4 Research Results

One of the series of questions was devoted to the use of decision-making methods in practice.
The respondents could choose from 5 different types of methods and complete the “Others”
column as well. They could mark off any number of tools. The list of possibilities and their
frequencies is presented in Table 5.

Tab. 5: List of methods

Method(s) based on Total frequencies (out of 75)
Intuition and previous experiences 61
Consultation with colleagues 50
Data analysis (historical) 47
Multi-criteria decision-making (MCDM) methods 19
Consultation with experts outside of the company 14
Others 2

Source: Own

At first sight, the results show a close link between the lack of time, which is an integral part
of all business sectors, and the pressure exerted on rapid decision-making. When making
decisions, most respondents rely on their own intuition, their own experience and advice from
their colleagues. According to the summary of frequencies in Table 5, more complex and
time-consuming methods are less frequently used.

On average, the respondents selected 2.5 methods and slight differences between managers
and specialists were determined. Figure 2 shows the results:
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20% = = 16% = =
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O% ] —_— ] ] —_—
Intuition and Consultation with ~ Consultation with Data Analysis (from  Multi-criteria
Previous Colleagues Experts out of the Past) Decision-Making

Experiences Company Methods

Source: Own

Fig. 2: Utilization of methods (relative frequency)

Managers are often considered to be the main users of results gained by data analysis and
business intelligence tools. They often serve as a basis for decision-making based on MCDM.
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Hence, quite surprisingly, a larger share of users of data analysis and MCDM methods was
recorded among specialists than among managers.

The outcomes of the comparison confirm the phenomenon mentioned above. There is not
enough time left to apply more complex decision-making methods for both researched groups.
Employees at all levels are often forced to make so-called ad-hoc decisions based on previous
experience and intuition. This is also most likely due to the growing pressure caused by the
rapid development of technology, increased demand for products and services and, thereby,
increasing requirements imposed on employees and managers.

If we build on the previous chart, the strong expression of dissatisfaction with data
consolidation and interconnection of systems by managers is worth mentioning. The
measured value of agreement with the statement ‘I would welcome a wider data connection of
individual IS with subsequent presentation of results’ averaged 3.9. In contrast, the average
measured value for specialists was 3.4. The statistical significance of the difference has been
verified by the Mann-Whitney test on two independent samples:

Mann-Whitney (Wilcoxon) W-test to compare medians. The W value equates to 479.5 and the
P-value = 0.0204921. Since the P-value is less than 0.05, there is a statistically significant
difference between the medians at the 95.0% confidence level.

Thus, the results show that although managers have or should have more power to introduce
new tools to facilitate the decision-making process, they are the ones who would welcome
more support. Another series of questions sought to reveal the obstacles that employees must
face in introducing new tools. The histogram in Figure 3 shows the most indicated difficulties
by both managers and specialists. They could mark off any number of obstacles. On average,
members of both groups selected about 2 of them.

=Managers  Specialists
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X
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25% 21%
20%
15% 6 14%

10%

5%

0%

Reluctance to Technical Lack of System Too much Overloaded Misinterpretation
Implement Limitations ~ Qualified Staff =~ Restrictions Bureaucracy  Project Team  of Goals within
Changes Members the Company

Source: Own
Fig. 3: Indication of obstacles by managers and specialists (relative frequency)

In this group of questions, the discrepancy of opinion was most pronounced. While specialists
most often point out the overload of individual employees within project teams, managers, on
the other hand, lack enough qualified staff and further mention technical limitations and
system restrictions. Disagreements can be partially explained by common different
perceptions of work effort made and the required commitment from the manager’s point of
view. On the other hand, a clear warning from ordinary workers about their overload cannot



be neglected, and more than a third also point out excessive bureaucracy (35%) and even
more negatively perceive system barriers (37%), where agreement was found within both
groups (managers 41%). Almost a third additionally cite ‘reluctance to changes’ as a major
obstacle, which is a crucial warning for top management in the current complex, rapidly
changing business environment.

5 Limitations

The research contains several limitations. First, the selection of respondents made on a
voluntary basis could not ensure the required representativeness. However, the results may
indicate certain contexts of behavior, which can then be verified in further research. The
questionnaire was also structured with an emphasis on comprehensibility in order to reach the
widest possible range of respondents. It limited the possibilities of wider data analysis. In the
next phase of the research, it is planned to address a specific group of employees dedicated to
the implementation of new methods, and to examine the factors and reasons influencing the
use of these methods in greater detail.

Conclusion

This article was intended to present the structure of the decision-making process,
classification of the most common tools supporting the continuality of the process, and finally
to find the rate of use of decision-making methods in selected companies.

The most frequently used methods have been arranged into six categories based on phases
defined in a decision-making process structure available in appropriate literature. The division
of these tools varies across authors. Most of them only deal with one of the categories of these
methods and rather prefer a detailed insight into the issues of each specific method. A similar
introduction of decision-making methods comparable to the presented article has been divided
into 5 sections. It likewise begins with a description of the decision-making process. In the
next section, the importance of making a distinction between the cases as to whether we have
a single criterion or multiple criteria and between a finite or infinite number of feasible
alternatives is highlighted. On the contrary, particular methods are only categorized in three
groups as follows: Multi-attribute decision making methods, Group decision making, and
Sensitivity analysis [15].

The main goal of the article was to present the utilization rate of decision-making methods in
Czech companies. The analysis based on the results obtained from a questionnaire represents
the main contribution of this article. In general, the outcomes show that time plays a crucial
role in the decision-making process.

The research showed the involvement of five different groups of methods in business
decision-making (intuition and previous experiences, consultation with colleagues, data
analysis (historical), multi-criteria decision-making methods, consultation with experts
outside of the company) with an emphasis on new methods using data analysis and business
intelligence principles. The use of this type of tool also revealed the most common obstacles
related to its implementation from both the manager and the specialist’s sides. Specialists
highlighted overloading of project teams most whereas managers emphasized technical
limitations and system restrictions with the same high frequency.

Primarily all respondents, regardless their work position, would currently appreciate the wider
connection of available data. However, they commonly rely on their own experience and
advice from colleagues. They therefore choose the fastest decision option. Comparable
research to the presented study was conducted in 2017 [16]. The cited article particularly
discusses the attitude of selected small and medium-sized enterprises towards business



intelligence systems. A total of 96 subjects were included in the analysis, and the results from
a questionnaire survey revealed that business intelligence systems are not too widespread or
familiar among the selected group of small- and medium-sized enterprises. The research also
showed that most companies do not even need to implement more sophisticated software
tools, because the analyses they perform fully suit the management. Both research papers
showed the satisfaction of companies that have already used BI tools. They confirmed better
access to information, better decision-making and, thereby, a competitive advantage
compared to others.

On the other hand, enterprises face enormous pressures and are continuously striving for
innovative and effective material management methods. Upcoming research can explore why
companies do not frequently use new decision-making methods, particularly business
intelligence principles that can signify an important market advantage. Future research can set
up a model to show these organizations how to incorporate business intelligence methods to
improve decision-making processes.
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VYHODNOCENI VYUZITI NOVYCH ROZHODOVACICH METOD VE VYBRANYCH
SPOLECNOSTECH

Stoupajici tlak na rozhodovani ve vSech sférach lidského zivota se tadi mezi zakladni
fenomény soucasné doby. Nejen ve firmach je tento jev zpiisoben zvySujicimi se naroky
kladenymi na celou spole¢nost a potazmo na jednotlivé pracovniky. Clanek v prvni &asti
predkladd ptehled doposud znadmych a uzivanych nastrojd, které pracovnikiim usnadriuji
jednu ze zékladnich, dnes jiZ nejen manazerskych, funkei — rozhodovani. Na zakladé dostupné
literatury dospéje predlozend reSerSe k predstaveni vlastniho navrhu mozného roziazeni
nejuzivangjsich rozhodovacich metod. Samotné zmapovani jednotlivych nastroji by vsak
nebylo kompletni, pokud by vyuziti téchto metod nebylo ovéieno v praxi. Hlavnim cilem
tohoto ¢lanku je zanalyzovat aplikaci nékolika zakladnich metod rozhodovani ve vybranych
podnicich s dirazem na nové vyuzivané nastroje, jako je datova analyza a principy business
intelligence.

BEWERTUNG DER ANWENDUNG NEUER ENTSCHEIDUNGSMETHODEN
IN AUSGEWAHLTEN UNTERNEHMEN

Der wachsende Druck, in allen Bereichen des menschlichen Lebens Entscheidungen zu
treffen, ist eines der Grundphidnomene von heute. Dieses Phidnomen wird nicht nur in
Unternehmen durch steigende Anforderungen an das gesamte Unternehmen und damit an
einzelne Mitarbeiter verursacht. Der folgende Artikel gibt im ersten Teil einen Uberblick iiber
bisher bekannte und verwendete Instrumente, die den Mitarbeitern eine der grundlegenden
Funktionen erleichtern, die heute nicht nur Fiihrungskrifte betrifft, nidmlich die
Entscheidungsfindung. Basierend auf der verfiigbaren Literatur gelangt die vorliegende
Recherche zu einem eigenen Vorschlag fiir eine mogliche Einteilung der am haufigsten
verwendeten Entscheidungsfindungsmethoden. Die Erfassung der einzelnen Instrumente
allein wére jedoch nicht vollstdndig, wenn die Verwendung dieser Methoden in der Praxis
nicht verifiziert wére. Das Hauptziel dieses Artikels besteht darin, die Anwendung einiger
grundlegender  Entscheidungsfindungsmethoden in ausgewihlten Unternehmen zu
analysieren, wobei der Schwerpunkt auf neu verwendete Instrumente wie Datenanalyse und
Business Intelligence-Prinzipien liegt.

OCENA STOSOWANIA NOWYCH METOD PODEJMOWANIA DECYZJI W WYBRANYCH
SPOLKACH

Rosnacy nacisk na podejmowanie decyzji we wszystkich sferach ludzkiego zycia to jeden
z gldéwnych fenomendéw dzisiejszych czaséw. Nie tylko w firmach zjawisko to jest
spowodowane  rosngcymi ~ wymaganiami  stawianymi  calemu  przedsiebiorstwu,
a w konsekwencji takze poszczegdlnym pracownikom. Niniejszy artykul w pierwszej czesci
przybliza dotad poznane i uzywane narzedzia, ktdre utatwiaja pracownikom realizacje jednej
z podstawowych, dzi$ juz nie tylko, menedzerskich funkcji — podejmowanie decyzji. Na
podstawie dostepnej literatury w dalszej czesci niniejszego opracowania przedstawiona
zostala wlasna propozycja mozliwej klasyfikacji najczesciej uzywanych metod podejmowania
decyzji. Sam przeglad poszczegoélnych narzedzi nie bylby jednak kompletny bez sprawdzenia
zastosowania tych metod w praktyce. Gléwnym przedmiotem niniejszego artykutu jest
analiza zastosowania kilku podstawowych metod podejmowania decyzji w wybranych
przedsigbiorstwach ze szczegdlnym uwzglednieniem stosowania nowych narzedzi, takich jak
analiza danych i1 zasady business intelligence.



