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Abstract. The aim of this paper is to determine the possible cause of lagging
Czech companies in the field of HR transformation. The basic source of data
is data from the Czech Statistical Office. The paper uses the method of
classification analysis of graduates in the field of information and
communication technologies. The paper is divided into two parts, where the
first part deals with the evaluation of tabular data and the second with the
testing of the established hypothesis (H0). The number of graduates in the
field of information and communication technologies in the Czech Republic
has been steadily declining since 2015, although the results achieved so far
do not indicate a significant change, which could be the main cause of Czech
companies lagging behind in HR transformation. The low involvement of
graduates in this field is also caused by older and backward employees in
companies, who do not like to change established systems.
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1 Introduction
So far, the digital transformation in HR (Human Resources) is rather reminiscent of backward
or outdated practices. Everyone is waiting for the change to come on its own, but on the
contrary, there is nothing to wait for [1]. Nothing will come by itself; you need to start
working on it. ICT (Information and Communication Technologies) are already so advanced
that this cannot be overlooked even in the field of HR. The next generation of workers has
been coming to work for many years with a mobile phone and with certain expectations, but
the request for days off work is still written out on paper or sent by e-mail. Managers always
fill in the same Excel forms sent back and forth. The only thing that hinders the digital
transformation in HR is the rigid thinking of HR and IT (Information Technology)
departments [2].
Anyone who monitors technological development, if only a little, will admit that it has
exceeded expectations, for better or worse. Today, it is not a question of whether or not
something can be technologically solved [3]. It is a question of the extent to which employees
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are informed about technological innovations and whether they are willing to participate in
the digital transformation themselves [4]. The digital transformation cannot be imagined
without disturbing established work orders. Of course, the digital transformation in the
corporate sphere follows different rules than in the private sphere. They differ in terms of the
goal to be achieved and also in motivation [5].
The digital transformation in the company environment in the field of HR is specific, in
many companies it is delayed or has not even started at all. Even so, recording information
in many complicated Excel spreadsheets, searching hundreds or thousands of e-mail
messages, or constantly redrawing the organizational structure in PowerPoint cannot provide
21st-century productivity.
The digital transformation in the HR area is often delayed not only in smaller, but also in
a number of medium-sized, and especially large companies, where the effects on productivity
are evident [6]. Despite the visible development of ICT technologies, business practice in the
HR field remains stuck on models 20 to 30 years old. It is not difficult to find and eliminate
the causes under one assumption if there is someone in the company who recognizes the
opportunity in the digital transformation of HR technologies [7].
Today, ICT technologies in the Czech Republic are somewhat backwards compared to
other countries, in my opinion mainly because young people devoted to ICT do not get many
opportunities in their jobs, because companies do not like to change established and used
procedures. Another reason can also be considered the lack of graduates in ICT fields, which
would mean that companies do not have the opportunity to keep up with the times in the field
of HR.
The aim of this paper is to determine the possible cause of Czech companies lagging behind
in the field of HR transformation.
For this purpose, the following research question (RQ) was formulated:
• RQ1: How many students graduated in the field of ICT?
Furthermore, the null hypothesis (H0) will be tested:
• H0: The composition of the total number of graduates did not change during the
monitored years.
Otherwise, the alternative hypothesis (H1) will be valid.
• H1: Companies in the Czech Republic will not be able to keep up with other
countries, due to significant changes in the level of education of graduates of
ICT fields.

2 Literature research
Because automation and structural transformation mark the new digital reality of the 21st
century, today's organizations require a highly resilient and committed workforce to maintain
a competitive advantage [8]. At the turn of the century and millennium, humanity faces global
challenges, which it seeks to understand and to which it seeks theoretical and practical
answers [9]. The spread of digital technologies increases the density of the communication
network between all parties, devices, people and institutions involved [10]. Through digital
transformation, small service businesses seek to increase their competitive advantage,
improve business performance, and achieve business growth [11].
The development of artificial intelligence and digital transformation has brought with it the
challenge of harnessing the potential of transformation of human resources (HR) processes,
systems and organizations through new digital platforms, applications and ways of providing
services [12]. The aftermath of the Covid-19 pandemic has caused a deep global economic
downturn and a major rethink of enterprise technology [13]. Digital transformation processes
have intensified, which is reflected in the development of global supply chains [14].
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An increasing number of companies are moving forward in the digital transformation,
which is the creation of new systems that connect people, things and companies with digital
technologies [15]. Strohmeier [16] focuses on conceptual clarification of digital human
resource management and related concepts of digitization of human resource management,
referring to the general literature on digital organizations to develop terminology and
typology, which together clarify the concept of digital human resource management and
related concepts.
Hajnic and Boshkoska [12] introduce a method implemented in a decision support
platform for employee transfer developed to address three constraints. The proposed platform
is designed to process all available information and human-defined rules to support HR
managers in planning and organizing their strategic activities in a timely manner, speed up
the candidate selection process in the organization for more than 82%, provide some of the
best alternatives for employee utilization, reduce operating costs by more than 87% and
reduce the administrative burden of human resource management.
Dahlbom et al. [17] discuss the implications of role transformation, HR-induced human
resource functions. These are qualitative interviews in nine leading Finnish companies. The
results show that both technical and human barriers, working with very basic HR processes
and traditional information systems and poor data quality and hindering the adoption of
advanced HR, further point to the need for increased collaboration with data analysts and HR
professionals in providing and understanding data related to HR for business decision
making.
Caputo et al. [18] explore the relationship between soft skills, information technology and
Big Data in order to create a possible bridge capable of connecting human and technological
dimensions to increase company performance. Using the Business-Inventory of Personality,
the working personality of 4,758 human resources involved in 72 high-tech European
companies was analyzed and its relationships with companies' investments in Big Data and
the economic performance of companies were tested using structural equations. The results
show the existence of strong relationships between some elements of the human resources
personality, such as work motivation and social competences and the economic performance
of companies. At the same time, they also clarify the mediated effect of investing in Big Data
in the relationship between the organizational behavior of human resources and the economic
performance of companies.
Intelligent manufacturing is a general concept that is constantly evolving [19]. Del
Giudice et al. [20] analyze the impact of circular economy practices on company performance
in the circular supply chain and examine the moderating role that the big data supply chain
plays in these relationships. They use data collected through an online survey distributed to
managers of 378 Italian companies that have adopted the principles of the circular economy.
The results provide a number of original contributions to the practices of circular economy
in a supply chain based on big data and provide useful insights, as well as taking on the
challenge of capturing digital transformation trends and expanding sustainability research in
supply chain management, further enhancing the literature by examining relationships
between three different types of circular economy supply chain practices and company
performance and also clarify the moderating role of big data in decision making and
implementing circular supply chain solutions to achieve better environmental, social and
economic benefits.
Choain et al. [21] claim that a professional services company has implemented Richard
Florida's "Florida class" concept from the urban to the corporate environment for
organizational change. Talent, technology and tolerance make up a high-value triptych
driving the growth and attractiveness of the city - HR can appropriate it to bring about
profound changes in the company's management and culture. Therefore, the return on
experience from the project, which was implemented in the course of one year in the company
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Mazars, is presented here. The results offer a model for identifying members of the "creative
class" in the corporate environment and a tried and tested approach to integrating the
"creative class" into the exclusive and institutional exercise of the determination strategy.
The assessment of psychosocial risks at work aims to carry out interventions in the field
of health protection at work based on the assessment of working conditions. However, it is
expected that the ongoing industrial digitization will be accompanied by a fundamental
transformation of these working conditions. The results of qualitative interviews are critically
reflected and build on existing research [22].

3 Data and methods
As mentioned in the introduction, the biggest weakness of ICT technology may be the
inaction of the employer to involve young graduates in individual positions or research. The
second proclaimed assumption is the lack of graduates of the ICT field.
Data from the Czech Statistical Office will be used and analyzed to find answers to the
set research questions. Here, a classification analysis of students' involvement in the fields of
ICT technology will be performed. The analysis itself will be divided into two parts, the first
of which will be the evaluation of tabular data, in which we have data that divide our
graduates from several perspectives. The first aspect divides graduates according to whether
they have foreign or Czech citizenship. The second aspect will be the level of education
completed within the education system (Bc., Ing. / Mgr., Ph.D.). This will find the answer to
VO1.
The second part of the analysis will consist of a percentage expression from the above
points of view. Furthermore, a statistical test of the set of analyzed that will be used.
Specifically, the chi square test will be used to confirm or refute the established null
hypothesis (H0).

4 Results
The table below presents data obtained from the Czech Statistical Office. Data is from 2010–
2019, more current data for 2020 is not yet available.
Table 1. Graduates of ICT fields from universities in the Czech Republic
Total

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

3 787

3 928

4 225

4 762

4 468

4 599

4 361

3 916

3 802

3 638

3 259
528

3 352
576

3 646
579

4 024
738

3 822
646

3 831
768

3 550
811

3 131
785

2 921
881

2 668
970

-

-

-

-

2 291
1 986
84

2 080
1 750
86

2 055
1 667
80

1 989
1 580
69

Citizenship
Czech
Foreign

Study
program
Associate
258
214
249
degree
Bachelor’s
2 503 2 529 2 543 2 596 2 479 2 554
Master‘s
1 205 1 326 1 599 1 817 1 696 1 703
Doctoral
79
73
83
92
79
93
Source: Czech Statistical Office, 2021, processed by authors.

From the above table, it is clear at first glance that the number of ICT graduates in the
Czech Republic has been declining since 2015. Over the last four years, there has been a
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decrease from 4,599 graduates to 3,638 graduates. It is interesting that the number of foreign
graduates, on the other hand, is constantly increasing. And as for the last evaluation,
according to the studied program, most graduates completed a bachelor's degree program,
while the overall shares in individual levels of education do not differ much, as shown in
Table 2. Data in 2010-2012 and 2016-2019 did not contain information on the number of
graduates Associate degree.
Table 2. Graduates of ICT fields from universities in the Czech Republic in percentage
Study
2010 2011 2012 2013 2014 2015
program
Associate
5,41
4,78
5,41
degree
66,09 64,38 60,18 54,51 55,48 55,53
Bachelor’s
31,81 33,75 37,84 38,15 37,95 37,02
Master‘s
Doctoral
2,08
1,85
1,96
1,93
1,76
2,02
Total
100
100
100
100
100
100
Source: Czech Statistical Office, 2021, processed by authors.

2016

2017

2018

2019

-

-

-

-

52,53
45,54
1,92
100

53,11
44,68
2,19
100

54,05
43,84
2,1
100

54,67
43,43
1,89
100

Based on the above tables, it can be stated that the proportions of graduates of individual
levels of education do not differ significantly, despite the declining total number of graduates
of ICT disciplines.
However, this statement was tested using the chi square test. A significance level of p 5%
was chosen. According to the statistical test, it can be stated that in the case of variability in
the number of bachelor's and master's degree graduates, there were no significant changes in
the monitored years (pbachelor's degree = 5.37015-41, pmaster's degree = 6.75981-56). However, in the
case of a doctoral degree, H0 cannot be refuted (pdoctoral = 0.71173).

5 Discussion
In this part, the research questions and hypotheses will be answered. RQ1: How many
students graduated in the field of ICT?
The total numbers of ICT graduates varied considerably from 2010 to 2019. Most
graduates were in the ICT field in 2013-2015, when the field of ICT was a promising field
for many young people. In these years, 4,762 (2013), 4,468 (2014) and 4,599 (2015)
graduates were recorded. After 2015, however, this interest dropped significantly. In the last
monitored year (2019) there were only 3,638 graduates in the ICT field. This can be
considered a problem especially for companies, which are forced due to constant
technological development to expand the number of their employees by experts in the field
of ICT.
Based on the performed chi-square test at the selected level, the significance of p 5% was
refuted in the case of the bachelor's degree and the master's degree of study H0 and can
therefore be considered a valid alternative hypothesis H1. However, in the case of the number
of graduates of the doctoral study program, H0 was confirmed. However, in the case of digital
transformation in HR in companies, it can be argued that this high level of education is not
necessary for companies and the digital transformation of the HR system can also be carried
out by bachelor's or master's degree graduates.
At the same time, it can be assumed that this can reduce the wage costs for these workers
than in the case of employment of graduates with doctoral degrees.
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6 Conclusion
The aim of this paper was to determine the possible cause of lagging Czech companies in the
field of HR transformation.
To achieve the set goal, one RQ was determined and the above hypothesis (H0) was
further tested.
Based on the achieved results, it was found that the number of graduates in ICT fields has
been declining recently, which could indicate that Czech companies do not have much
opportunity to improve their position in the field of digitization in HR compared to other
countries. However, the above hypothesis H0 was tested for clarification. Based on the
performed statistical test, it was found that H0 cannot be refuted and digital transformation
of the HR system can also be performed by graduates of bachelor's or master's studies.
However, based on the achieved results with a gradually increasing trend of demands on
ICT professionals, it can be assumed that the need for graduates of ICT disciplines will
continue to increase. In the following research, an analysis of the entire downward trend in
the number of graduates could be performed with the identification of a specific moment
when a critical shortage of graduates of ICT fields will be achieved. Last but not least, the
creation of recommendations or methodologies to prevent this tragic scenario does not occur
at all.
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