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Abstract 

One of the key competences today is digital competence. This competence plays a role not only 

in our work, but also in our daily lives. There is no part of our lives in which the importance of 

digital competence does not appear. Its significance has been extremely scaled up by the covid 

pandemic and the challenges generated thereby. The European Union has been investigating 

for years how its member states utilize possibilities being offered by digitalization, both in 

private life and in the workplace. The current study is examining V4 countries (Hungary, 

Slovakia, Poland, Czech Republic) from this perspective, on the one hand, building on the DESI 

index being provided by the EU, and by means of analyzing Eurostat statistics. The results of 

the research demonstrate that although V4 countries are behind in this question from several 

aspects, there are multiple areas where exploiting the possibilities offered by the digital space 

is already functioning.  
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Introduction  

Digitization is part of our daily lives. We regularly use computers, smartphones, software in 

our personal life, at work, when studying. An important question is the extent to which users 

are open to the use of IT tools and the extent to which they have acquired the knowledge 

associated therewith. It is therefore important to know whether users have the right digital 

competences (Juhász, 2020). Our century is characterized by the spread of social media and 

digital devices, and the accelerated communication. Information and communication 

technologies are emerging in many areas of life, knowledge and use of which are inevitable. 

However, it can be said that there are gaps in the use of digital competence in the younger and 

older generations as well, which can be detrimental to entering the labor market as well as in 

other areas of life. (Bak, 2020).  

Digital skills, more specifically digital literacy, play a very important role in social and 

economic development. Without digital literacy, it is almost impossible to participate in 
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economic life and the digital society. Digital technologies are not only an integral part of 

production / service production but also unavoidable in everyday life. Beyond the world of 

work, digital transformation has an impact on people’s lives and communication. However, 

with the change in digital technologies, it is also necessary to modernize digital literacy and 

digital competences in order to avoid or reduce the risk of digital exclusion (Bejaković - 

Mrnjavac, 2020).  

Digital economy has a key role to play in stimulating economic growth and sustainable 

development. In the European Union, too, it is essential to examine this at country level and in 

a regional context. Considering a number of factors, the EU analyzes the extent to which the 

population and economy of a given member state meet the challenges of technology and how 

it is used or how well each digital achievement can be won. The present study analyzes the 

digital competences of the Visegrád countries based on some interesting Eurostat statistics the 

DESI index developed by the EU. The authors will focus on a few factors without claiming to 

be exhaustive. 

 

1 Literature Review, that is, a Couple of Thoughts on Digital Competence 

and its Economic Utility  

 

Several concepts of digital competence are known. In part, it involves a set of attitudes, 

knowledge, skills, awareness, and values that are of great significance when using disruptive 

digital technologies and tools in an organization. Furthermore, digital competence means the 

confident and critical use of electronic media for work, leisure and communication. These skills 

are related to logical and critical thinking, high-level information management and well-

developed communication skills (https://www.igi-global.com).  

There are several definitions of digital competence in the literature. We highlight some of these, 

which basically provide a framework for operationalizing digital competence research in a 

specific area, such as a specific job or industry. However, it is important to say that the literature 

is not uniform in defining digital competence and digital literacy either. Not even within a 

narrower region, such as the Scandinavian countries (nordic), where studies by Godhe (2019) 

demonstrate the use of different terms and concepts in curricula on how to prepare students for 

digital life and digital work. Digital competence is consistently used only in Sweden, while in 

Denmark, for example, it is the IT and media. 

https://www.igi-global.com/
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Based on the Digital Competence Framework for Citizens (DigComp) developed by the 

European Commission, the areas of digital competence are: information and data management, 

communication and collaboration, digital content, security, and problem solving. These areas 

can be broken down into competences, which also include skill levels and practical examples 

(Carretero et al., 2017).  

Ferrari et alii (2012) divided the definition of digital competence into blocks: learning domains, 

tools, competence areas, fashion, and purposes. In their study, they also examined 15 

frameworks, based on which they also defined competence areas such as information 

management, collaboration, communication and sharing, creation of content and knowledge, 

ethics and responsibility, evaluation and problem-solving, and technical operations. 

Janssen et al. al. (2013) also divided digital competence into blocks, but not based on an analysis 

of a given literature and / or existing definitions but using the Delphi method to summarize the 

opinion of 95 experts, as shown in Figure 1. In addition to everyday use, the blocks also include 

special use and technology compliance. Skill levels vary between and within blocks, and there 

are even overlaps but they can complement each other. 

 

Fig. 1: Digital Competence Building Blocks 

 

Source: Janssen et. al. (2013 p. 478)   

 

Curtarelli et al. (2016) divide digital capabilities into three major areas based on what members 

of society use it for. Basic digital literacy skills. These skills can be applied both to the 

workforce and to people in the knowledge society in general. Digital skills which relate to 

employment. Basic skills are complemented by skills expected in the workplace, which are 

already related to ICT. Digital skills for ICT professions, which includes both previous skills 

and these skills are needed in the ICT sector.  



 311 

Ilomäki (2011) emphasizes that digital competence encompasses a number of abilities and 

competences and extends to areas such as media and communication, technology and 

computing, literacy, and information sciences.  

The concepts of digital competence and digital literacy are also often used in public discourse. 

The use of the definition is ambiguous today. Several have tried to interpret the context in which 

interpretations appear in higher education research, so they refer primarily to technical skills or 

social practices (Spante et al, 2018). Some researchers have examined the digital competence 

of Italian and Spanish university students. They found that graduates had upper-level or 

intermediate competences in information and digital literacy, as well as communication and 

collaboration, but showed lower skills in creating digital content (López-Meneses et al, 2020). 

Some studies have aimed to examine the link between digital skills and employment and 

emphasize the importance of policy interventions to improve digital literacy. It is important for 

governments and employers to develop a new strategy to promote digital literacy not only for 

professionals but for the entire workforce (Bajakoivic at al, 2020). Information and 

communication technology also significantly determines the development of companies and 

countries. Government has a key role to play in enhancing the role of digital competence. There 

is a clear positive correlation between unemployment and the level of digital literacy in the EU 

Member States. Underdeveloped, developing, and developed countries differed not only in the 

number of digitally educated people but also in the distribution of digitally educated groups 

(Csordás, 2020). The challenges of digital development and its sectoral effects in the EU 

Member States were also examined. The services sector was particularly dominant. And the 

statistical survey of developing countries did not confirm the assumption that industry is the 

main factor of economic growth. The presence of information communication technology is 

important and at the same time, the need for online training is increasing (Csordás, 2020). 

Understanding strategic decisions to address regional economic issues is of growing interest 

today among academics and policy makers. Furthermore, studies that propose effective 

strategies to address social and political concerns about the digital future are timely. Adaptive 

strategic planning can help regulate the effects of internal and external factors that shape 

individual and organizational responses to digital transformation. These factors promote and 

support regional competitiveness (Alamab et al, 2018). 
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2 DESI index  

The DESI index was created by the European Union in order to analyze and learn about the 

digital development of the Member States (informatics, infocommunications). The index 

consists of five dimensions, which, although logically related, also provide an opportunity for 

researchers to examine digital phenomena and activities affecting society separately and in 

connection with each other. The five dimensions are as follows: The first is network 

connectivity, which includes fixed and mobile broadband coverage, availability, and 

miscellaneous means. Human capital shows the ratio of internet users to IT professionals and 

informs these users about the development of digital competence. The use of internet services, 

including digital communications, summarizes the extent and dimensions of the use of 

electronic transactions. The integration of digital technologies affects the digitization 

opportunities of businesses and e-commerce. Finally, digital public services show the 

digitalization dimensions of the government, public administration, and health care. 

The DESI index is published annually in the form of reports. DESI 2020 is based on 2019 data 

and assesses the state of the digital economy and society before a pandemic. It can already be 

seen that COVID has a significant impact not only on social processes and dimensions but also 

on the elements of the digital economy: for example, many key social internet services. 

Notwithstanding, most of these have not yet been significantly affected by the 2019 statistics. 

The Commission's reports show that, due to the outbreak and spread of Covid, Member States 

have taken immediate action to minimize infection and support the healthcare system, such as 

developing applications and platforms to facilitate telemedicine and support healthcare. 

According to the latest document published by the EU Commission (Digital Economy and 

Society Index 2020 - Country Reporting), based on the DESI index, the countries of the V4 

show the following levels of development. 

 

Poland 

Poland is the twenty-third out of the 28 EU Member States in the DESI index, although the 

Polish value has risen in line with the EU average. The country continues to use the largest 

mobile broadband service, for which it has very competitive prices. However, the integration 

of digital technology and the use of internet services are very low. 15% of people do not yet 

use online space and nearly 50% do not have basic digital skills either. 60% of companies are 

at a very low level in terms of digitization, while only 11% are digitally advanced. In 2019, the 

Polish state launched the IT Talent Development Program for 2019-2029, which aimed, among 
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other things, to reduce labor shortages in the IT sector by focusing on the field of human 

resources. In the country, people use the internet primarily to read the news, but a very high 

proportion also buy (66%) and bank (59%) on the interfaces offered by the World Wide Web. 

Companies are increasingly turning to the online space in their operations and taking advantage 

of the opportunities there. 13% of SMEs sell online domestically, 7% use cloud-based services, 

and 14% use social media. In terms of digital public services, the country is well below the EU 

average. There is a low level of online contact between the authority and the public, and a 

similar situation regarding the availability of business e-government services. 

 

Slovakia 

Slovakia was twenty-second out of 28 EU countries. Indicators improved due to, among other 

things, improvements in network connectivity, internet services, and digital public services. In 

2019 the Slovak government adopted a new strategy for the digital transformation of Slovakia 

by 2030. 

For the first years, one of the main objectives of the strategy was the digital transformation of 

schools to support the development of artificial intelligence. The utilization of total fixed 

broadband services in the country is only slightly below the EU average (72% of households 

are affected). In terms of human capital, 27% of Slovaks feel that they have basic digital skills, 

the highest proportion in the four Visegrád countries. 

In terms of internet use, the country is below the EU average. Those who have never used the 

internet are still 12% of the population, although the proportion of those who use the internet 

for some service has increased. For example, 66% of users use banking services, and interest in 

online shopping is stable.  

For companies, the country’s national digitization strategy supports the integration of 

innovation technologies. The country with improving numbers in many respects ranks twenty-

sixth among the countries in the field of digital public services.  

 

The Czech Republic  

The Czech Republic ranks 17th in the rankings according to the 2020 DESI results. It has shown 

improvement in three areas: human resources, integration of digital technologies, and internet 

use. These results are also due in part to the Covid situation, which has strengthened the 

integration of digital technologies. The Czech authorities have introduced a new national 

strategy in the field of artificial intelligence. Furthermore, from 2019, the law will ensure that 

the population can access almost all public services electronically. In terms of accession, the 
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Czech Republic is the twenty-fourth of the 28 member states. The new national broadband plan 

is expected to introduce measures to accelerate infrastructure development. In terms of human 

capital, 62% of the population has at least basic knowledge and 26% have knowledge beyond 

the basic skills. The number of people working in the IT sector increased by 4.1%. Most work 

in Prague. The proportion of those who never use the Internet fell to 9%. The number of online 

purchases is also in the Czech Republic. In the case of companies selling in this trade, more 

than 50% of their turnover already comes from such a source. There have also been advances 

in digital public services, for example, in the field of e-health. 

 

Hungary 

Hungary was 21st based on the 2020 index. The country occupies a prominent position in the 

field of broadband connections. It is a leader in broadband networks of at least 100 Mbps and 

5G. Household broadband coverage is 90%, which is above the EU average (86%). In the area 

of human resources, basic digital skills are well below the EU average (49%, compared to the 

EU average of 58%). In 2016, the digital education strategy was launched, covering all public 

education, vocational training, higher education, and lifelong learning. The goal of the 2018 

Digital Workforce Program is, among other things, to create a digital competence framework, 

to expand e-learning and blended learning opportunities, or to create various training programs, 

etc. 80% of the Hungarian population appears on the internet at least once a week, where they 

use social networks, read news, and make video calls. The country remains one of the worst in 

the EU in terms of digital technology integration for businesses. Since 2019 the country's 

municipalities have provided online services on a single platform. For example, the electronic 

services of the police are improving by providing e-payment in the form of pre-filled online 

forms.  

 

3 Digitization as Reflected in the Statistics  

The authors of the article examined the dimensions and sub-dimensions that could be related to 

the everyday practical use of digital competence on the basis of DESI statistics and individual 

internet use statistics published by Eurostat for the V4 countries. The following is a list of these 

variables. Perhaps the most important, but definitely the first to mention is Internet access 

because it is no longer possible to carry out meaningful digital activities without it. In the case 

of an available network, the frequency and purpose of internet use depends only on the 

individual. Among these, dimensions were included in the variables, which include common 
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everyday activities: use of social media, frequency of internet banking in the last 3 months, 

shopping on the internet, and searching for health information (the latter one is particularly 

topical due to the current COVID situation). These statistics were available for the four 

countries for the period 2010-2019. The data describe the 16-74 age group and are per capita 

data for the sake of eliminating the distorting effect of the country and for uniform examination. 

For each variable, the researchers examined 10 years, so there were 40 item numbers as 

variables for four countries. In cases where the study was omitted in a given year, the value was 

replaced by the authors with the average value.  

 

Fig. 2: Digital competence in the V4 countries 

  

Source: Authors’ own elaboration 

 

The figure shows the performance of adult residents in the four countries. The first four columns 

show internet access and usage skills. The most striking is the clear leadership of Slovakia in 

all areas. At least seventy percent of households now have Internet access and similar frequency 

of use. However, in no country is this frequency of use associated with an adequate level of 

knowledge, as only 15-30% of respondents have knowledge above the EU average. The purpose 

of use is most often to appear on a social network, followed by banking, surfing, and shopping. 
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Due to the frequent use of social media, online phone calls or video calls are relatively rare, but 

this may also be since a continuous video connection of acceptable quality requires more 

bandwidth compared to browsing and reading. The relatively low frequency of online purchases 

has presumably increased significantly due to the limitations caused by COVID. 

In the following, the writers formed a main component as a variable from the 10-year data of 

the four countries, from the following variables: internet access, activity on social media, 

internet banking, internet shopping, internet health service, internet usage frequency. The 

authors examined whether any correlation could be drawn between these variables for the four 

countries. The results of the correlation study are summarized in each table: 

 

Tab. 1: Correlation of principal components (szig.:0.01) 

  Internet 

access 

Social 

network 

Internet 

banking 

Frequency 

of internet 

use 

Online 

purchasing 

Health 

information 

Internet 

access 

Corr. 1 0.977** 0.965** 0.983** 0.961** 0.985** 

Sig.  
 

0.000 0.000 0.000 0.000 0.000 

Social 

network 

Corr. 0.977** 1 0.978** 0.975** 0.993** 0.981** 

Sig.  0.000 
 

0.000 0.000 0.000 0.000 

Internet 

banking 

Corr. 0.965** 0.978** 1 0.985** 0.992** 0.986** 

Sig.  0.000 0.000 
 

0.000 0.000 0.000 

Frequency 

of internet 

use 

Corr. 0.983** 0.975** 0.985** 1 0.984** 0.985** 

Sig.  0.000 0.000 0.000 
 

0.000 0.000 

Online 

purchasing 

Corr. 0.961** 0.993** 0.992** 0.984** 1 0.981** 

Sig.  0.000 0.000 0.000 0.000 
 

0.000 

Health 

informa-

tion 

Corr. 0.985** 0.981** 0.986** 0.985** 0.981** 1 

Sig.  0.000 0.000 0.000 0.000 0.000 
 

**. Correlation is significant at the 0.01 level (2-tailed). 

Source: Authors’ own elaboration 

 

It is clear from the results that there is a strong correlation between the factors. Those who 

appear on the social media interface typically try to shop online and also search for health 

information online. The frequency of internet use implies that people will find their way around 

the online shopping space or the banking space, too. Those who use the internet for shopping 
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also typically bank online and are active players in social media. Thus, data show that in the V4 

countries, individual internet activities are positively strongly correlated with each other, 

stimulated by each practical option, which helps make the online space as permeable as possible 

to people’s daily lives. 

  

Conclusion 

The present study examined the potential of digital competence and the digital space in the V4 

countries. It is no longer a question today that digitization is a very important economic factor 

and has active role in our daily life. Although the V4 countries are currently in the last third in 

many respects in terms of digitization features, efforts are being made in all four countries to 

address the backlog. The indicators of the DESI index show improvement in many respects, but 

of course there is still a long way to go. Surveys also show that individual digital activities have 

a positive impact on each other, helping countries to make the most of the opportunities offered 

by the digital space. 

 

  



 318 

References  

Alamab, K., Odei, M, Erdiaw, K., Md Shahiduzzamanc. R., & Barbara (2018). Assessing 

regional digital competence: Digital futures and strategic planning implications. Journal of 

Rural Studies, Vol. 60. pp. 60-69. 

Bak, G. (2020). Digitális kompetencia: új trend vagy szükséges tudás? [Digital Competence: 

New Trend or Necessary knowledge?], Conference Proceedings of VI. Winter Conference of 

Economics PhD Students and Researchers, pp. 6-13.  

Balcerzak, P. A., & Pietrzak, B. M. (2017). Digital Economy in Visegrad Countries. Multiple-

criteria Decision Analysis at Regional Level in The Years 2012 and 2015. Journal of 

Competitveness. Vol. 9, Issue 2, pp. 5–18. 

Bejaković, P., & Mrnjavac, Ž. (2020). The importance of digital literacy on the labour market. 

Employee Relations, Vol. 42 No. 4, pp. 921-932. 

Carretero, S., Vuorikari, R., & Punie, Y. (2017). DigComp 2.1: Állampolgári 

digitáliskompetenciakeret nyolc jártassági szinttel és gyakorlati példákkal [DigComp 2.1: The 

Digital Competence Framework for Citizens with eight proficiency levels and examples of use], 

EUR 28558 EN, doi: 10.2760/38842 (pp. 1-36) https://dpmk.hu/wp-

content/uploads/2019/07/DigComp2.1_forditas_6_20200130.pdf  

Csordás, A. (2020). Diversifying Effect of Digital Competence. AGRIS on-line Papers in 

Economics and Informatics, Vol. 12. pp. 3-13. 

Csordás, A. (2020). Impact of Digital Competence on the Economy.  Selye E-studies. Online 

reviewed scientific journal, Vol. 11. pp. 18-26. 

Curtarelli, M., Gualtieri, V., Shater Jannati, M., & Donlevy, V. (2016). ICT for Work: Digital 

Skills inthe Workplace, European Commission, Brussels, pp.1-196. 

Ferrari, A. (2012). Digital competence in practice: an analysis of frameworks, Joint Research 

Center, Institute for Prospective Technological Studies, European Commission, Seville, 

ISBN 978‐92‐79‐25093‐4, pp. 1-95. 

Godhe, A. (2019). Digital Literacies or Digital Competence: Conceptualizations in Nordic 

Curricula, Media and Communication (ISSN: 2183–2439) 2019, Volume 7, Issue 2, pp. 25–35 

DOI: 10.17645/mac.v7i2.1888  

https://dpmk.hu/wp-content/uploads/2019/07/DigComp2.1_forditas_6_20200130.pdf
https://dpmk.hu/wp-content/uploads/2019/07/DigComp2.1_forditas_6_20200130.pdf


 319 

Ilomäki, L., Kantosalo, A., & Lakkala, M. (2011). What is digital competence? In Linked portal. 

Brussels: European Schoolnet. http://linked.eun.org/web/guest/in-depth3, pp. 1-11. 

Janssen, J., Stoyanov, S., Ferrari, A., Punie, Y., Pannekeet, K., & Sloep, P. (2013). Experts' 

views on digital competence: Commonalities and differences, Computers & Education, 

Volume 68, 2013, pp. 473-481, ISSN 0360-1315, 

https://doi.org/10.1016/j.compedu.2013.06.008.  

Juhász,T. (2020). Digitális kompetencia a mindennapjainkban. [Digital Competence in 

Everyday Life] Új Munkaügyi Szemle, 3. pp. 44-53. 

López-Meneses, E., Sirignano, F. M., Vázquez-Cano, E., & Ramírez-Hurtado, J. M. (2020). 

University students’ digital competence in three areas of the DigCom 2.1 model: A comparative 

study at three European universities. Australasian Journal of Educational Technology, 36(3), 

pp. 69-88. 

Spante, M., Sofkova, S., Lundin, M., & Algers, A. (2018) Digital competence and digital 

literacy in higher education research: Systematic review of concept use. Cogent Education, 5, 

pp. 1-21. 

https://www.igi-global.com/dictionary/demystifying-corporate-restructuring-strategy-through-

digital-transformation/7585  Letöltés: 2021.08.30. 

https://digital-strategy.ec.europa.eu/en/library/digital-economy-and-society-index-desi-2020  

 

  

http://linked.eun.org/web/guest/in-depth3,%20pp.%201-11
https://doi.org/10.1016/j.compedu.2013.06.008
https://www.igi-global.com/dictionary/demystifying-corporate-restructuring-strategy-through-digital-transformation/7585
https://www.igi-global.com/dictionary/demystifying-corporate-restructuring-strategy-through-digital-transformation/7585
https://digital-strategy.ec.europa.eu/en/library/digital-economy-and-society-index-desi-2020


 320 

Contact  

Tímea Juhász, Dr. habil. 

Department of Social Science Methodology, Faculty of International Management and 

Business, Budapest Business School 

22–24 Diósy Lajos utca, Budapest H-1165, HUNGARY  

juhasz.timea@uni-bge.hu  

 

Annamária Horváth, PhD 

Department of International Trade and Logistics, Faculty of International Management and 

Business, Budapest Business School 

22–24 Diósy Lajos utca, Budapest H-1165, HUNGARY 

Horvath.Annamaria@uni-bge.hu  

 

Botond Kálmán 

Doctoral School of Economic and Regional Sciences, Szent István Campus, Hungarian 

University of Agriculture and Life Sciences 

1 Páter Károly utca, Gödöllő H-2100, HUNGARY 

Kalman.Botond@phd.uni-mate.hu  

 

Arnold Tóth, PhD 

Department of Business Economics, Faculty of Finance and Accountancy, Budapest Business 

School 

11–13 Buzogány utca, Budapest H-1149, HUNGARY 

Toth.Arnold@uni-bge.hu   

 

mailto:juhasz.timea@uni-bge.hu
mailto:Horvath.Annamaria@uni-bge.hu
mailto:Kalman.Botond@phd.uni-mate.hu
mailto:Toth.Arnold@uni-bge.hu

