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Industry 4.0 and technologies used in SMEs 
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Abstract: Innovation is becoming an increasingly essential part of business. Modern 
technologies are increasingly penetrating everyday life, not just the business sphere. Without 
the implementation of new technologies, many companies will cease to exist. At best, they 
will lag far behind the competition. We can already see different levels of use of new 
technologies across individual businesses. The question also remains how to finance and 
subsequently evaluate these significant investments. This contribution aims to determine 
which technologies are most used in small and medium-sized organizations and how their 
choice is influenced. Attention is also paid to the reasons behind using technologies related 
to Industry 4.0. Data for this research were collected using an online questionnaire survey. It 
has been found that digitalization and cloud storage technologies are the most widely used in 
absolute terms. On the other hand, technologies such as Machine learning, Big data, or 
Virtual reality are used to a minimal extent. It has also been observed that the organization's 
vision is the main reason for implementing these technologies.   
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1 Introduction 

The world is currently facing many challenges related to the digital transformation called Industry 4.0, and SMEs are a 
significant area in this respect (Costa Melo et al., 2023; Abdulnour et al., 2022). Industry 4.0, as the fourth industrial 
revolution, is a big topic of the present time, and this term is associated with many modern technologies such as Robotics, 
Automation, 3D printing, Cloud, Virtual or Augmented reality, etc. (Wightman et al., 2023). The term comes from 
Germany, and its first use dates back to 2011 (Olšanová et al., 2021). Today, however, it is spread worldwide and offers 
many opportunities for developing businesses and the entire state or individual regions (Soukupová et al., 2020).  

However, the implementation of modern technologies in enterprises also brings specific barriers. Among the most 
common, we can rank lack of infrastructure, personnel resistance, high investment requirements, lack of digital strategy, 
uncertainty, lack of adequate skills (Attiany et al., 2023), doubt about sustainability, lack of alternate solutions (Goel et 
al., 2022), lack of trust, lack of business model or lack of government support (Kumar et al., 2023).  

Small and medium-sized enterprises' performance is influenced by several factors, one of which will undoubtedly be 
Industry 4.0 and new technologies. Ali Qalati et al. (2021) list three large groups of elements influencing the performance 
of small and medium-sized enterprises – organizational, environmental, and technological – among which we can include 
the outputs of the Industry 4.0 concept. Owalla et al. (2022) then propose dividing factors into two large groups, namely 
external and internal, with innovation and technology included in the group of internal factors. Kádarová et al. (2023) 
then directly points out the impact of digitalization and modern technologies on the productivity or competitiveness of 
small and medium-sized enterprises in the countries of the European Union. Therefore, the connection between small and 
medium-sized enterprises and Industry 4.0 is justified and needs to be studied more deeply. 

2 Literature overview 

For a better idea of the term Industry 4.0, a demonstrative list of technologies related to this term is offered, respectively, 
technologies used to characterize the overall level of digitalization. 

 Additive manufacturing – 3D printing or scanning (Bigliardi et al., 2020; Brodny & Tutak, 2022; Galizia 
et al., 2023; Semeraro et al., 2023); predictive manufacturing (Tubis & Grzybowska, 2022); 

 Advanced manufacturing solutions – smart sensors (Bigliardi et al., 2020; Galizia et al., 2023), robots, and 
machine-to-machine communication technologies (Brodny & Tutak, 2022; Semeraro et al., 2023; Tobon-
Valencia et al., 2022), smart factory (Karuppiah et al., 2022); 

 Artificial Intelligence (Brodny & Tutak, 2022; Karuppiah et al., 2022; Tobon-Valencia et al., 2022); 
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 Augmented reality (Bigliardi et al., 2020; Galizia et al., 2023; Karuppiah et al., 2022; Semeraro et al., 2023; 
Tubis & Grzybowska, 2022); 

 Big data – analysis of data (Bigliardi et al., 2020; Brodny & Tutak, 2022; Galizia et al., 2023; Karuppiah et 
al., 2022; Semeraro et al., 2023; Tobon-Valencia et al., 2022); 

 Blockchain and GPS (Karuppiah et al., 2022); 

 Cloud (Bigliardi et al., 2020; Brodny & Tutak, 2022; Galizia et al., 2023; Semeraro et al., 2023; Tobon-
Valencia et al., 2022; Tubis & Grzybowska, 2022); 

 Cyber-security and cyber-physical systems (Bigliardi et al., 2020; Brodny & Tutak, 2022; Galizia et al., 
2023; Karuppiah et al., 2022; Semeraro et al., 2023); 

 Digital skills (Brodny & Tutak, 2022); 

 Horizontal or vertical integration (Brodny & Tutak, 2022; Galizia et al., 2023; Karuppiah et al., 2022), 
RFID (Karuppiah et al., 2022); 

 Industrial internet (Galizia et al., 2023); 

 Internet of Services (Semeraro et al., 2023); 

 Internet of Things (Bigliardi et al., 2020; Brodny & Tutak, 2022; Karuppiah et al., 2022; Semeraro et al., 
2023; Tobon-Valencia et al., 2022; Tubis & Grzybowska, 2022); 

 Machine learning (Bigliardi et al., 2020); 

 Simulation and digital twin (Galizia et al., 2023; Semeraro et al., 2023; Tobon-Valencia et al., 2022), 
simulated reality (Tubis & Grzybowska, 2022); 

 Virtual reality (Semeraro et al., 2023; Tobon-Valencia et al., 2022), mixed reality (Tubis & Grzybowska, 
2022). 

Figure 1 shows a diagram of the most commonly used technologies and terms related to Industry 4.0 developed based 
on the above list of words. 

Figure 1 The most frequently mentioned technologies related to Industry 4.0 

 
Source: Own processing 

Small and medium-sized enterprises represent an integral part of the Czech economy. They also play a significant role 
in the European Union and worldwide. In the European Union, they represent 99 % of all businesses and provide two-
thirds of jobs in the private sector. The same percentage of SMEs in all enterprises is registered in the Czech Republic. 
Therefore, ensuring their sufficient competitiveness should be one of the main priorities for national/supranational policies 
(Cordina, 2023). However, financing the implementation of new technologies can be a significant problem for such 
businesses. As reported by the Ministry of Industry and Trade of the Czech Republic (2021), small and medium-sized 
organizations are very vulnerable in financing, and finances were perceived as the most significant problem in their 
operation by 10 % of enterprises in 2022. However, it should be noted that before the arrival of the COVID-19 pandemic, 
the Czech Republic had a positive trend in this area. As in 2011, finances were a problem for 12 % of businesses, but by 
2019, this share had decreased to 8 %. 
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7KH�DZDUHQHVV�RI�VPDOO�DQG�PHGLXP-VL]HG�HQWHUSULVHV�DERXW�WKH�LPSRUWDQFH�RI�QHZ�WHFKQRORJLHV�LV�VXPPDUL]HG�E\�
.UDMþtN���0�1���$�JHQHUDO XQGHUVWDQGLQJ RI QHZ�WHFKQRORJLHV�LV�QRW�YHU\�KLJK�LQ�WKH�JURXS�RI�60(V��5HSUHVHQWDWLYHV�RI�
WKHVH�RUJDQL]DWLRQV�PRVW�RIWHQ�VHHN�LQIRUPDWLRQ WKHPVHOYHV��H�J�� LQ�WKH�IRUP�RI�FRQIHUHQFHV��+RZHYHU��LW�LV�DODUPLQJ WKDW�
PRVW FRPSDQLHV�GR�QRW�FRQVLGHU�LPSOHPHQWLQJ QHZ�WHFKQRORJLHV�LQ�WKHLU�VWUDWHJ\�RU�SODQV��2Q�WKH�RWKHU�KDQG��14���RI�
EXVLQHVVHV�KDYH�DW�OHDVW�VWDUWHG�WR�WDNH�WKH�ILUVW�VWHSV��+RZHYHU��40���RI�RUJDQL]DWLRQV�GR�QRW�VHH�WKLV�WRSLF�DV�WKHLU�PDLQ�
SULRULW\�VKRUWO\��%DVHG�RQ�WKHLU�DQDO\VLV�RI�VPDOO�DQG�PHGLXP-VL]HG�HQWHUSULVHV��%URGQ\�	 7XWDN���0����ILQG�WKDW�WKH�OHYHO�
RI�GLJLWDOL]DWLRQ LQ�WKH�&]HFK�5HSXEOLF�YDULHV�DFFRUGLQJ�WR�WKH�HQWHUSULVH�VL]H��)RU�VPDOO�EXVLQHVVHV��WKH�DERYH�LV�DOUHDG\�
WUXH�± WKH�VWDWXV DQG�DZDUHQHVV�RI�GLJLWDOL]DWLRQ DUH GHILFLHQW �DW� WKH�OHYHO�RI�FRXQWULHV�VXFK�DV�5RPDQLD�RU�%XOJDULD���
0HGLXP-VL]HG�HQWHUSULVHV�DUH�DOUHDG\�DW�DQ�DYHUDJH�OHYHO��VXFK�DV�&URDWLD�RU�(VWRQLD���,Q WHUPV�RI�ODUJH�HQWHUSULVHV��WKH�
&]HFK�5HSXEOLF�LV�DPRQJ�WKH�EHVW�FRXQWULHV�LQ�WKH�DQDO\VLV�

7R� LOOXVWUDWH� WKH� VLWXDWLRQ� LQ� WKH�&]HFK�5HSXEOLF�� )LJXUH� �� LV� RIIHUHG��7KH� HYROXWLRQ RI� WKH� QXPEHU� RI� VPDOO� DQG�
PHGLXP-VL]HG�RUJDQL]DWLRQV�DJDLQVW�WKH�QXPEHU�RI ODUJH�HQWHUSULVHV�LV�LOOXVWUDWHG�KHUH��,W�LV�HYLGHQW�WKDW�VPDOO�DQG�PHGLXP-
VL]HG�HQWHUSULVHV�GRPLQDWH�LQ�WKH�&]HFK�5HSXEOLF��DQG�LQ�WKLV�FRPSDULVRQ��ZH�FDQ�VHH�KRZ�ORZ ODUJH�HQWHUSULVHV WKHUH�DUH��
7KDW�LV�ZK\�LW�LV�HVVHQWLDO WR�EH�LQWHUHVWHG�LQ�WKH�VLWXDWLRQ�RI�PRVW FRPSDQLHV�LQ�WKH�&]HFK�HFRQRP\�

Figure 2 &RPSDULVRQ RI�WKH�QXPEHU�RI�60(V�DQG�WKH�QXPEHU�RI�ODUJH�HQWHUSULVHV�LQ�WKH�SHULRG��010-�0��

6RXUFH��&]HFK�6WDWLVWLFDO�2IILFH���0�3���RZQ�SURFHVVLQJ

3 Methodology

7KH�PDLQ�DLP RI�WKLV�SDSHU�LV�WR�ILQG�RXW�ZKDW�WHFKQRORJLHV�DUH�PRVW�XVHG�E\�VPDOO�DQG�PHGLXP-VL]HG�HQWHUSULVHV�LQ�WKH�
&]HFK�5HSXEOLF�DQG�ZKDW�IDFWRUV�GHWHUPLQH�WKH�OHYHO�RI�WKHLU�LPSOHPHQWDWLRQ��7KH�UHVXOWV�DUH�EDVHG�RQ�GDWD�FROOHFWLRQ�
EHWZHHQ�1RYHPEHU��0���DQG�)HEUXDU\��0�3��7KH�LQYHVWLJDWHG�WHFKQRORJLHV�DUH�VHOHFWHG EDVHG�RQ�SUHYLRXV�UHVHDUFK�DQG�
DQDO\VLV�RI�WKH�HPSLULFDO�OLWHUDWXUH��

$�TXHVWLRQQDLUH�VXUYH\�ZDV�XVHG�IRU�GDWD�FROOHFWLRQ��ZKLFK�WRRN�SODFH�RQOLQH��7KH�UHWXUQ UDWH�ZDV�DSSUR[LPDWHO\�4�8���
DQG�1 �71�ZHUH�DVNHG�IRU�WKH�VWXG\� &RPSDQLHV�ZHUH�DSSURDFKHG�FRPSOHWHO\�UDQGRPO\�RU�ZLWKRXW�IRFXVLQJ�RQ�D�VSHFLILF�
LQGXVWU\��1R�VDPSOH�VSHFLILFDWLRQ�FULWHULD�ZHUH�DSSOLHG��,W�FDQ�EH�VWDWHG WKDW�WKH�VWUXFWXUH�RI�HQWHUSULVHV�LV�DSSUR[LPDWHO\�
50�50�LQ�WHUPV RI�WKH�GLYLVLRQ�EHWZHHQ�HQWHUSULVHV�WKDW�RIIHU�VHUYLFHV�DQG�HQWHUSULVHV�WKDW�PDQXIDFWXUH�SURGXFWV��)LQDQFLDO�
DQG� DFFRXQWLQJ� FRPSDQLHV� KDYH� D� VLJQLILFDQW� SUHVHQFH� LQ� WHUPV� RI� VHUYLFHV�� )URP� WKH� SRLQW� RI� YLHZ� RI� FRPSDQLHV�
SURGXFLQJ�SURGXFWV�� FRPSDQLHV� IURP� WKH�FRQVWUXFWLRQ�DQG�FUDIWV� VHFWRUV� 7KH�TXHVWLRQQDLUH�FRQVLVWHG�RI�RSHQ� ����DQG�
FORVHG�TXHVWLRQV��1���DQG�DOVR�LQFOXGHG�VHPL-RSHQ�TXHVWLRQV��5���0DQDJHUV��RZQHUV� DQG�H[HFXWLYHV�RI�VPDOO�DQG�PHGLXP-
VL]HG�RUJDQL]DWLRQV�ZHUH�DGGUHVVHG��7KH�VDPSOH�FRQVLVWHG�RI�PLFURHQWHUSULVHV��36���VPDOO�HQWHUSULVHV��13��DQG�PHGLXP-
VL]HG� RUJDQL]DWLRQV �1���� 7KH� FRUH� RI� WKH�ZKROH� VXUYH\�ZDV� WKH� NQRZOHGJH� RI� KRZ�PXFK� RUJDQL]DWLRQV� XVH� VHOHFWHG�
WHFKQRORJLHV�± %LJ�'DWD��0DFKLQH�/HDUQLQJ��,QWHUQHW�RI�7KLQJV��$UWLILFLDO�,QWHOOLJHQFH��6PDUW�6HQVRUV��3'�SULQWLQJ�DQG�
3'�VFDQ��&ORXG�6WRUDJH��5RERWL]DWLRQ��'LJLWDOL]DWLRQ��&\EHU�3URWHFWLRQ� DQG�9LUWXDO�5HDOLW\��8VDJH�UDWHV�ZHUH�UDWHG�E\�
UHVSRQGHQWV�XVLQJ�D�/LNHUW�VFDOH�RQ�D�VFDOH�RI�0-5��ZKHUH�0�PHDQW�WKDW�WKH�FRPSDQ\�ZDV�QRW�XVLQJ�WKH�WHFKQRORJ\�DW�DOO
DQG 5�PHDQW�PD[LPXP�XVH��6XEVHTXHQWO\��LW�ZDV�REVHUYHG�ZKHWKHU�WKH�VL]H�RI�WKH�HQWHUSULVH��PLFUR��VPDOO��PHGLXP��DQG�
DZDUHQHVV�RI�,QGXVWU\�4�0��QRQH��DYHUDJH��VLJQLILFDQW��LQGHSHQGHQWO\�DIIHFW�WKH�GHJUHH�RI�XVH�RI�DXWRPDWLRQ�GLJLWDOL]DWLRQ
RI�DFWLYLWLHV�LQ�WKH�HQWHUSULVH��ZKLFK�ZDV�GLYLGHG�LQWR�WZR�VLPSOH�LQWHUYDOV��0-50���51-100����7KH�IDFW�WKDW�WKHVH�YDULDEOHV�
FDQ�LPSDFW WKH�SHUFHSWLRQ�DQG�LPSOHPHQWDWLRQ�RI�QHZ�WHFKQRORJLHV LV�SRLQWHG�RXW E\�.UDMþtN���0�1��RU�%URGQ\�	�7XWDN�
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(2022).  It is reasonable to verify this claim. The interdependence or correlation between the two variables has not been 
investigated. 

Two hypotheses were developed to answer the above questions, designated as "A" and "B." 

H0(A): The size of the enterprise does not affect the degree of automation/digitalization of activities in the enterprise. 

H1(A): The size of the enterprise affects the degree of automation/digitalization of activities in the enterprise. 
 

H0(B): The level of awareness of Industry 4.0 does not affect the degree of automation/digitalization of activities in the 
company. 

H1(B): The level of awareness of Industry 4.0 influences the degree of automation/digitalization of activities in the 
company. 

The pivot table's independence test was used to evaluate the relationship between these variables. The significance 
level of the test was set at 5 %. All tested data can be characterized as categorical variables. This test was used because it 
is necessary to verify whether the first factor (within the contribution is size and awareness of Industry 4.0) affects the 
second factor (degree of use). Generally, the most used test for such verification is the chi-square test. The same test is 
used in studies, e.g., by Sujová & Simanová (2022). The general prerequisites for the test have been met, namely that 
more than 80 % of the elements of the table reached a theoretical frequency higher than 5, and 100 % of the characteristics 
of the table got a theoretical frequency higher than 2. During the test, the following formula was used to calculate the test 
characteristic (modified by the author): 

𝜒2 = ∑ ∑
(𝑛𝑖𝑗−𝑒𝑖𝑗)2

𝑛𝑖𝑗

𝑐
𝑗=1

𝑟
𝑖=1                (1) 

Where: 
𝜒2  Chi-square statistics  
𝑛𝑖𝑗  Observed frequencies  
𝑒𝑖𝑗 Expected frequencies  
 
The calculated value was then compared with the critical value of the distribution (modified by the author), where: 

    𝜒2 ≥ 𝜒(𝑟−1)(𝑐−1)
2 (1 − 𝛼)                    (2) 

Where: 
𝜒(𝑟−1)(𝑐−1)

2 (1 − 𝛼)   Critical value of the chi-squared distribution 
 
, then H0 is rejected (Mrkvička & Petrášková, 2006). 

4 Results 

Based on the research carried out, the technologies most frequently used by SMEs have been identified. On a scale of 0 
to 5, respondents rated the technologies listed in Table 2. As can be seen from the table itself, the most commonly used 
technologies on a scale of 0-5 are primarily Cloud Storage (3,07), followed by Digitalization (2,85) and Cyber protection 
(2,33). Surprisingly, the use of the Internet of Things remains relatively in the background (1,59). On the other hand, the 
least used technologies are Machine learning (0,75) and Virtual reality (0,72).  
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Table 2 Technologies used 

 Statistical indicator 

Technology N valid Mean  Median Modus Standard deviation 

Big data 61 0,93 0 0 1,55 
Machine learning 61 0,75 0 0 1,30 
Internet of Things 61 1,59 1 0 1,48 
Artificial Intelligence 61 1,13 0 0 1,48 
Smart sensors 61 1,20 1 0 1,42 
3D printing/3D scan 61 1,00 0 0 1,53 
Cloud   61 3,07 3 5 1,83 
Robotization 61 1,34 0 0 1,67 
Digitalization 61 2,85 3 4 1,69 
Cyber-security 61 2,33 2 0 1,78 
Virtual reality 61 0,72 0 0 1,26 

Source: own processing 

The question remains, however, how this distribution of technology use will change in the future. Table 3 shows how 
respondents think about adopting new technologies in their businesses in the near term. The potential of technologies was 
rated on a scale of 0-5, and in the future, Cloud Storage (3,51), Digitalization (3,34), and Cyber Protection (3,00) were 
identified as key for enterprise deployment. Big data and Machine learning were identified as the technologies with the 
lowest importance for future adoption (1,28). 

Table 3 Future technologies 

 Statistical indicator 

Technology N valid Mean  Median Modus Standard deviation 

Big data 61 1,28 1 0 1,61 
Machine learning 61 1,28 1 0 1,58 
Internet of Things 61 2,15 2 0 1,88 
Artificial Intelligence 61 1,79 1 0 1,78 
Smart sensors 61 1,87 2 0 1,86 
3D printing/3D scan 61 1,46 1 0 1,68 
Cloud   61 3,51 4 5 1,74 
Robotization 61 1,77 1 0 2,04 
Digitalization 61 3,34 4 5 1,87 
Cyber-security 61 3,00 3 5 1,85 
Virtual reality 61 1,54 1 0 1,56 

Source: own processing 

However, it can be noted as a positive fact that for all the technologies examined, companies expect them to be more 
useful in the future. The highest difference between the current usage rate and the potential for deployment and use was 
recorded by Virtual reality (+0,82) and Smart sensors, along with Cyber protection (+0,67). On the other hand, the lowest 
recorded difference between the current usage rate and the potential for deployment and usage is found in Big data (+0,35). 

In general, businesses claim that they support innovation and the introduction of new technologies, which are 
necessary for their further development. On a scale of -2 (no innovation needed) to 2 (innovation is essential), the average 
score for all enterprises was 0,72. Based on this knowledge, further development of technologies can be expected in the 
future. In addition, it is worth mentioning that companies introduce new technologies and implement innovations mainly 
based on internal pressures. Figure 3 shows the reasons for implementing new technologies in enterprises.  
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Figure 3 5HDVRQV�IRU�LPSOHPHQWDWLRQ�RI�,QGXVWU\�4�0

6RXUFH��2ZQ�SURFHVVLQJ

7KH�QH[W�VWHS�ZDV�WR�HYDOXDWH�WKH�ZRUNLQJ�K\SRWKHVHV��7KH�ILUVW�K\SRWKHVLV�ZDV�IRUPXODWHG�DV�IROORZV�

+0�$���7KH�VL]H�RI�WKH�HQWHUSULVH GRHV�QRW�DIIHFW�WKH�GHJUHH�RI�DXWRPDWLRQ�GLJLWDOL]DWLRQ RI�DFWLYLWLHV�LQ�WKH�
HQWHUSULVH�

+1�$���7KH�VL]H�RI�WKH�HQWHUSULVH�DIIHFWV�WKH�GHJUHH�RI�DXWRPDWLRQ�GLJLWDOL]DWLRQ RI�DFWLYLWLHV�LQ�WKH�HQWHUSULVH�

7R�HYDOXDWH�LW��WKH�LQGHSHQGHQFH�WHVW�LQ�WKH�SLYRW�WDEOH�ZDV�XVHG��,W�ZDV�IRXQG�WKDW�WKH�WHVW�FKDUDFWHULVWLF�𝜒2 UHDFKHV�
4�478��:KHQ� FRPSDUHG� WR� WKH� FULWLFDO� YDOXH� RI� WKH� GLVWULEXWLRQ 𝜒(𝑟−1)(𝑐−1)

2 (1 − 𝛼) DW� VLJQLILFDQFH� OHYHO 𝛼  0�05� DQG
�Uí1��F-1� GHJUHHV�RI�IUHHGRP��LW�ZDV�IRXQG�WKDW 𝜒2 < 𝜒(𝑟−1)(𝑐−1)

2 (1 − 𝛼). ,Q�WKH�VXSSOHPHQWDU\�FDOFXODWLRQ��LW�ZDV�RE-
VHUYHG�WKDW�WKH�UHODWLRQ�𝑝í𝑣𝑎𝑙𝑢𝑒 !�𝛼 KROGV�KHUH��)RU�WKLV�UHDVRQ��WKH�QXOO�K\SRWKHVLV�DERXW�WKH�LQGHSHQGHQFH�RI�WKH�VL]H�
RI�WKH�HQWHUSULVH�DQG�WKH�GHJUHH�RI�DXWRPDWLRQ�GLJLWDOL]DWLRQ LQ�WKH�HQWHUSULVH�LV�QRW�UHMHFWHG��7KHUH�LV�QR�HYLGHQFH�RI�D�
GHSHQGHQFH EHWZHHQ�DQ�RUJDQL]DWLRQ
V�VL]H�DQG�KRZ�VWURQJO\�LW�LPSOHPHQWV�QHZ�WHFKQRORJLHV�

7KH�VHFRQG�ZRUNLQJ�K\SRWKHVLV�ZDV�FRQVWUXFWHG�DV�IROORZV�

+0�%���7KH�OHYHO�RI�DZDUHQHVV�RI�,QGXVWU\�4�0�GRHV�QRW�DIIHFW�WKH�GHJUHH�RI�DXWRPDWLRQ�GLJLWDOL]DWLRQ RI�DFWLYLWLHV�LQ�WKH�
FRPSDQ\�

+1�%���7KH�OHYHO�RI�DZDUHQHVV�RI�,QGXVWU\�4�0�LQIOXHQFHV�WKH�GHJUHH�RI�DXWRPDWLRQ�GLJLWDOL]DWLRQ RI�DFWLYLWLHV�LQ�WKH�
FRPSDQ\�

$�WHVW�RI�LQGHSHQGHQFH�LQ�D�SLYRW�WDEOH�ZDV�DOVR�XVHG�WR�HYDOXDWH�LW��,W�ZDV�IRXQG�WKDW�WKH�WHVW�FKDUDFWHULVWLF 𝜒2 UHDFKHV�
5�580��:KHQ� FRPSDUHG� WR� WKH� FULWLFDO� YDOXH� RI� WKH� GLVWULEXWLRQ 𝜒(𝑟−1)(𝑐−1)

2 (1 − 𝛼) DW� VLJQLILFDQFH� OHYHO 𝛼  � 0�05� DQG
�Uí1��F-1��GHJUHHV�RI�IUHHGRP��LW�ZDV�IRXQG�WKDW�𝜒2 < 𝜒(𝑟−1)(𝑐−1)

2 (1 − 𝛼). ,Q WKH�VXSSOHPHQWDU\�FDOFXODWLRQ��LW�ZDV�RE-
VHUYHG�WKDW� WKH�UHODWLRQ�𝑝í𝑣𝑎𝑙𝑢𝑒 !�𝛼 DOVR�KROGV�KHUH�� )RU� WKLV�UHDVRQ��WKH�QXOO�K\SRWKHVLV�DERXW�WKH�LQGHSHQGHQFH�RI�
,QGXVWU\�4�0�DZDUHQHVV�DQG�WKH�GHJUHH�RI�DXWRPDWLRQ�GLJLWDOL]DWLRQ LQ�WKH�FRPSDQ\�LV�QRW�UHMHFWHG��7KHUH�ZDV�QR�HYLGHQFH�
RI� LQWHUGHSHQGHQFH�EHWZHHQ� WKH� DZDUHQHVV�RI� WRS�PDQDJHUV� DQG� UHVSRQVLEOH�SHUVRQV� DERXW�QHZ� WHFKQRORJLHV� DQG� WKH�
GHJUHH�RI�WKHLU�XVH�LQ�WKH�RUJDQL]DWLRQ��

5 Conclusions

7KH�PDLQ�DLP RI�WKLV�SDSHU�ZDV�WR�ILQG�RXW�ZKDW�WHFKQRORJLHV�DUH�PRVW�XVHG�E\�VPDOO�DQG�PHGLXP-VL]HG�HQWHUSULVHV�LQ�WKH�
&]HFK� 5HSXEOLF�� 6HFRQGDU\� DWWHQWLRQ� ZDV� WKHQ� IRFXVHG� RQ� ZKHWKHU� WKH� VHOHFWHG� YDULDEOHV� LQIOXHQFH� WKH� OHYHO� RI�
LPSOHPHQWDWLRQ�RI�WKHVH�QHZ�WHFKQRORJLHV��%DVHG�RQ�WKH�HYDOXDWLRQ�RI�WKH�TXHVWLRQQDLUH�VXUYH\��LW�ZDV�IRXQG�WKDW�WKUHH�
WHFKQRORJLHV�DUH�PRVW�RIWHQ�XVHG�E\�VPDOO�DQG�PHGLXP-VL]HG�HQWHUSULVHV�± &ORXG��&\EHU�SURWHFWLRQ� DQG�GLJLWDOL]DWLRQ��
0RUHRYHU�� WKHVH� WHFKQRORJLHV� DUH� H[SHFWHG� WR� UHPDLQ� WKH� PRVW� ZLGHO\� XVHG�� ,Q� FRQWUDVW�� LW� ZDV� IRXQG� WKDW� WKH� OHDVW�
LPSOHPHQWHG�LQ�HQWHUSULVHV�DUH�0DFKLQH�OHDUQLQJ�DQG�9LUWXDO�UHDOLW\��,Q�WKH�IXWXUH��HQWHUSULVHV�H[SHFW�WR�PDNH�WKH�PRVW�
PLQRU XVH� RI�%LJ� GDWD� DQG�0DFKLQH� OHDUQLQJ��7KH� YLVLRQ� RI� WKH� HQWHUSULVH� LV� WKH�PDLQ� UHDVRQ� IRU� LPSOHPHQWLQJ QHZ�
WHFKQRORJLHV��2WKHU��OHVV�LPSRUWDQW�UHDVRQV�DUH�WKH�SUHVVXUH�RI�FRPSHWLWLRQ�RU�FXVWRPHUV��+RZHYHU��LW�ZDV�IRXQG�WKDW�WKH�
VL]H�RI�WKH�HQWHUSULVH�GRHV�QRW�DIIHFW�WKH�GHJUHH�RI�DXWRPDWLRQ�LQ�60(V��7KHUH�ZDV�DOVR�QR�GHSHQGHQFH EHWZHHQ�,QGXVWU\�
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4.0 knowledge and the adoption rate of new technologies. It is essential to point out that the conclusions drawn from the 
above can primarily be applied to companies represented in the questionnaire survey. However, according to the low 
number of respondents, the results of this research can hardly be generalized. 

Last but not least, the limitations and barriers of this research must not be forgotten. It is also appropriate to outline 
possible directions of research in the future. The study was conducted in a defined area, the Czech Republic. Data 
collection was also limited in time between 2022 and 2023. As a limitation, the entire investigation was carried out online. 
Several other future research can be carried out, e.g., focused only on a selected sector most strongly affected by this 
concept. A study with a larger sample of respondents is also appropriate.  

The article's authors believe that the selected technologies cannot be directly linked to the field of business in all cases. 
It is obvious that, for example, digitalization technologies, the cloud, and cyber-protection are suitable and relevant for 
companies operating in all service and production sectors. At the same time, the authors must point out that the selected 
technologies, such as big data and machine learning, have a strong connection especially to companies operating in the 
ICT sector. Robotization and smart sensors then offer a direct relationship with manufacturing companies. It is, therefore, 
appropriate in the future to observe the development of technologies based on individual sectors. 
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