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Abstract. The development of the companies, society or economy is nowadays 

closely connected with ICT. The increase of the technological options and the 

ICT development leads to higher demand for technical equipment but also for 

the IT knowledge. In global economy, the changes and trends in one country 

influence other countries in their development. As the ICT level has a huge 

impact on so-called digital economy or on Industry 4.0 (especially in changing 

the business models as a tool in changing the impact of ICT on economy) the 

aim of this paper is the comparison of the ICT development in V4 countries. 

The comparison focuses on the competitiveness of countries in technological 

readiness and the position of countries in the digital economy and society. 

Results of our multidimensional evaluation present the conclusion that the 

Czech Republic occupies the leading position among V4 countries in 

competitiveness in technological readiness. The most lagging country has been 

identified Poland in investigated factors.  
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1 Introduction 

Information and communication technologies (ICT) belong to the necessary basics for 

the everyday life of nearly each company or each person in the developed society. 

Internet, various online communication tools, social networks, data repositories, etc., 

are becoming a common part of life. Thus, new concepts such as "Digital Economy" 

or "Industry 4.0" which is related to the expansion of ICT in society come into being. 

Digital economy is related with the huge expansion of the usage of computers, 

laptops, tablets, smart mobile phones, and similar devices, and broader internet 

connectivity [17]. The digital economy now permeates lot of aspects of the world 

economy, impacting sectors as varied as media, energy, transportation, mechanical 

engineering, industry, banking, retail, education, publishing or healthcare. ICT are 

transforming the ways social interactions and personal relationships are conducted, 

with fixed, mobile and broadcast networks converging, and devices and objects 

increasingly connected to form the Internet of Things [16]. 

The necessity to be online changes the behavior of people and companies. In the 

Czech Republic, the material of the updated State Policy on Electronic 

Communications - Digital Czech Republic v. 2.0, The Road to Digital Economy was 



 

 

approved in 2013. It supports the construction of high-quality infrastructure including 

high-speed Internet access, digital services development and digital literacy [14]. 

New forms of business are emerging and digital information and its transmission 

becomes a major business advantage [21]. As a result, the new concept, Industry 4.0, 

sometimes called the Internet Things [2] or the Fourth Industrial Revolution, has also 

started to be important for the future development. Most of the developed countries 

react in preparation of Industry 4.0 programmes – in the Czech Republic it is the 

National Industry Initiative 4.0 [13].  

ICT and their implementation in economic practice are changing both existing 

process models and actual business models. The changes in these models are analyzed 

by major consulting and advisory companies. Also, the Massachusetts Institute of 

Technology IT has developed a respective approach in cooperation with Deloitte [11]. 

Beyond those broad models there are also models focusing on specific issues such as 

electronic invoicing processes [3] or electronic procurement [5, 10, 22]. Models 

focusing on new business models pertain in particular to the concept of industry 4.0 as 

e.g. presented by Basl & Sasiadek [1] or in Zimmermann [25]. This concept is also 

reflected in a new concept of socially responsible development [17], which then 

reflects for example in the concept of Smart Cities. Other research papers examine the 

impact of ICT on the economy [4], ICT development and ICT level comparisons in 

selected countries [15], the impact on economic growth [8] or on the economic 

system as a whole [6]. Comparison of countries by selected ICT-indexes was 

analyzed for example by Kuncová and Doucek [12]. The Czech Republic, Slovakia 

and Hungary were also compared from the ICT point of view to show the evidence of 

stock market reaction to ICT investment [9]. List of other articles aimed at ICT in V4 

countries can be found in the paper of Piotrowicz [19]. 

This paper focuses on the comparison of the ICT level in the Czech Republic, 

Slovakia, Hungary and Poland, ie. V4 countries (Visegrad Group). The aim of the 

analysis is to determine the extent to which the development of ICT in the Czech 

Republic has shifted to companies, state administration or among ordinary citizens 

and how the Czech Republic is in the use of ICT services compared to selected 

countries, namely its closest neighbors. 

2 Data and methodology 

Variety of statistics and surveys could be used to compare ICT in selected countries. 

The data used in the following comparison comes mainly from the Eurostat databases 

[7] and from the documents The Global Competitiveness Reports (2009-2016) [22] 

and the Europe Competitiveness Report [24]. Each of these documents compares 

selected countries from multiple points of view using different methodologies. The 

Global Competitiveness Report identifies the so-called Global Competitiveness Index 

(GCI), an index of the overall competitiveness of countries, which includes 12 basic 

pillars (Table 1). Out of them the 9th pillar covers 9 parts aimed at ICT (Table 2). It 

accounts for 17% of the GCI.  



 

 

Table 1. Pillars of the Global Competitiveness Index [22].  

No. Name 

1. Institutions 

2. Infrastructure 

3. Macroeconomics Environment 

4. Health and primary education 

5. Higher education and training 

6. Goods market efficiency 

7. Labor market and efficiency 

8. Financial market development 

9. Technological readiness 

10. Market size 

11. Business sophistication 

12. Innovation  

The second index that is aimed at measuring competitiveness of the European 

countries is the Europe 2020 Competitiveness Report. It focuses on three core areas: 

 

• Smart growth, 

• Sustainable growth, 

• Inclusive growth. 

 

Inside the areas 7 different flagship initiatives are mentioned, one of them Digital 

agenda. Digital agenda belongs to the first area (Smart growth) and accounts for 25% 

of this part and 14% of the total score.  

Table 2. Parts of the 9th pillar of the Global Competitiveness Index [22].  

9. Technological readiness 

9.01 Availability of latest technologies 

9.02 Firm-level technology absorption 

9.03 FDI and technology transfer 

9.04 Internet users  

9.05 Broadband Internet subscription  

9.06 Internet bandwidth  

9.07 Mobile broadband subscription 

2.08 Number of telephone lines 

2.09 Mobile telephone subscription 

 



 

 

Data from Eurostat [7] is also focused on the Digital Economy and Society, which 

includes four main parts: 

 

• Use of ICT by households and individual users, 

• The use of ICT in companies, 

• Digital skills, 

• ICT sector. 

 

The first part is further divided into 5 areas (Internet access and computer use, 

Internet use, E-commerce, E-government, Regional ICT statistics), which are further 

divided into a total of 35 indicators. The second part of business data includes 

3 domains (E-commerce, Internet connection, E-business) containing a total of 

8 indicators. The Digital skills Section contains only one subset (ICT users) divided 

into 9 indicators. The last ICT sector does not have any sub-areas, only 3 indicators 

are listed.  

For the comparison of the situation in the V4 countries, data of the 2014 year were 

mainly used but to see the development during 5 years period, sometimes also data 

from 2009 year were used.  

Each area was evaluated separately via TOPSIS method that belongs to the multi-

criteria evaluation of alternatives methods [20]. The basic concept of the TOPSIS 

(Technique for Order Preference by Similarity to Ideal Solution) method is that the 

best alternative should have the shortest distance from the ideal solution (taken from 

the alternatives compared) and the farthest from the non-ideal alternative. The method 

is also able to rank the alternatives using the relative index of distance of the 

alternatives from the basal alternative. Higher relative index of distance means better 

alternative. As the GCI and European Report index has its own scale 1-7 for all 

criteria it is not necessary to use any other method for multi-criteria evaluation, but 

the Eurostat data is in various units and scales and that is why the TOPSIS method is 

applied on all criteria including the indexes to be able to compare them. 

The results were then summarized for overall evaluation of the whole area in 

Digital agenda, Technological readiness and Digital Economy and Society. The main 

aim is not only to compare the countries and analyse the changes during years but also 

to see if there is any difference in the country ranking according to what ICT data are 

used. 

3 Results and discussion 

First of all, the share of ICT sector on GDP and its development since 2009 till 2014 

is compared. Fig.1 shows that the trends in all V4 countries were more or less stable 

without big increase/decrease. The best country from this point of view was Hungary 

followed by the Czech Republic, Slovakia and the last one was Poland. The share was 

formed mainly by ICT services in all countries – from 70 % in Hungary to 90 % in 

the Czech Republic. The similar situation was in the number of persons employed in 

the ICT sector as % of the total employment where the highest percentage share was 



 

 

in Hungary (about 3.5%) – Table 3. Data show small increase during 5 years in the 

Czech Republic and Hungary (about 1-2% increase) and higher increase in Poland 

and Slovakia (about 25%) but this change does not improve the position of these 

countries as they were worse than the first two ones. 

 

Fig. 1. Share of the ICT sector on GDP in V4 countries in the years 2009-2014 [7]. 

Table 3. Percentage of the ICT personnel on total employment [7]. 

Total 2009 2010 2011 2012 2013 2014 

Czech 

republic 
2.76 2.7 2.79 2.79 2.76 2.81 

Hungary 3.37 3.63 3.69 3.65 3.54 3.41 

Poland 1.58 1.71 1.76 1.84 1.91 2 

Slovakia 2.2 2.72 2.85 2.79 2.78 2.77 

 

Next part of the analysis is aimed at the Digital agenda score taken from the European 

Competitiveness Report (Table 4). According to the score on the scale 1-7 the best 

two were again the Czech Republic and Hungary, the worst seemed to be Slovakia. 

The order of these countries from 2014 is not good as all 4 were in the worse part of 

the European Union.  

Digital agenda is formed by 3 indicators: ICT readiness formed by 6 criteria, ICT 

usage (4 criteria) and ICT impact (4 criteria). For the comparison of countries 

TOPSIS method was used first to evaluate the countries in each indicator separately 

and afterwards the results of the indicators were used as new criteria for 2nd TOPSIS 

analysis. The results are in Table 5. Hungary was the best in ICT impact (mainly in 

ICT PCT patents, applications/million pop.) and ICT usage (with the best value in 

Government Online Service Index which was 70% compared to 50% of other 

countries) but it was poorer in ICT readiness. That is why finally it is at the second 

place close to the Czech Republic. This country was the best one in ICT readiness, 
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especially in Internet bandwidth (kb/s per user) with 100.1 meanwhile in Hungary it 

was only 15. Poland was the worst one in ICT usage (worst values in all 4 criteria), 

Slovakia in ICT impact. The results of the TOPSIS method coincide with the Digital 

agenda score (although for the score different principle was used).  

Table 4. Comparison of the countries - Digital agenda, year 2014 [24]. 

Country Ranking (out of EU28) Score (scale 1-7) 

Czech republic 17 4.31 

Hungary 21 4.3 

Poland 23 3.98 

Slovakia 27 3.71 

Table 5. TOPSIS analysis results – Digital agenda 2014. 

Country 
ICT 

readiness 

ICT 

usage 

ICT 

impact 

Final 

score 

Czech 

republic 
0.77486 0.47575 0.47012 0.67765 

Hungary 0.23218 0.65175 0.93010 0.64413 

Poland 0.66197 0.00000 0.20042 0.32476 

Slovakia 0.17197 0.43397 0.07213 0.31809 

GCI index measures the competitiveness in all 12 pillars and the 9th of them is 

connected with ICT – it is Technological readiness with its 9 criteria. Nearly all V4 

countries had better position (except of Poland) and better score in 9th pillar of GCI 

than in GCI itself (Table 6) so they were better in technological readiness than in 

other pillars together. At first glance the results differ in the position of Poland (better 

than in Digital agenda) and Hungary (worse than in Digital agenda). When all 9th GCI 

pillar parts were taken as criteria for the comparison via TOPSIS, we see the same 

order (Table 7) that the best country in both years was the Czech Republic followed 

by Poland (which was closer in 2014 than in 2009) whilst Hungary and Slovakia were 

relatively far. Comparing all countries in both years together the best were the Czech 

Republic and Poland in 2014 followed by the Czech Republic and Poland in 2009 and 

then the other two countries appear. The biggest change between 2009 and 2014 can 

be seen in the criterion “Number of telephone lines” which increased by 390% 

(Hungary) or 607% (Poland) and 628% (Czech Republic). Another big increase can 

be registered in the criterion “Internet bandwidth” with 128% (Slovakia) or 310% 

(Poland) and 380% (Hungary) increase since 2009 till 2014. Other criteria were more 

or less stable with no big change between years. In all 4 countries, the decrease about 

3-8% during 5 years can be seen in the criteria “Availability of latest technologies”, 

“Firm-level technology absorption” and “FDI and technology transfer”. This situation 

indicates a deterioration or loose in comparison with the developed countries. The 

better position of Poland was caused by the fact that the criteria “Mobile broadband 

subscription” and “Number of telephone lines” where Poland was the best country 



 

 

had higher weight in GCI 9th pillar (22%) whilst in Digital agenda they influence only 

the indicator ICT readiness (where Poland was also the second best country) but in 

the other two areas (ICT usage, ICT impact) Poland was the worst (or second worst) 

one. 

Table 6. Comparison of the countries from the GCI point of view, year 2014 [22]. 

Country 
GCI 

rank 

GCI 

Score (1-7) 

GCI 9. pillar 

rank 

GCI 9. pillar 

Score (1-7) 

Czech 

republic 
31. 4.69 29. 5.43 

Poland 41. 4.49 41. 4.78 

Hungary 63. 4.25 48. 4.6 

Slovakia 67. 4.22 44. 4.64 

Table 7. TOPSIS results for GCI 9th pillar – Technological readiness. 

Country Score 2009 Score 2014 

Czech republic 0.77227 0.68140 

Poland 0.52194 0.51227 

Slovakia 0.28057 0.28702 

Hungary 0.25342 0.39362 

For the last comparison, the data from Eurostat – Digital Economic and society was 

used. As it was mentioned before it covers 4 parts (each with several criteria): 

• Use of ICT by households and individual users, 

• The use of ICT in companies, 

• Digital skills, 

• ICT sector. 

The first area covers the usage of internet by households and individual users, 

especially criteria like “Connection to the Internet”, “Computer use”, “E-commerce”, 

“E-government” etc. As opposed to previous comparisons Slovakia was the best 

country in 2014 (mainly because of the E-commerce). In the same area, the Czech 

Republic had the worst results (mainly because of the E-commerce). Although in the 

3rd and 4th area Slovakia was again the best country. It is because the 3rd area “digital 

skills” is aimed at the computer and internet usage of individuals (how many activities 

related to computer or internet the individual carried out) so if only 2 criteria (instead 

of 9) were used (with the highest number of activities at internet/computer), the Czech 

Republic or Hungary would be on the top.  The 4th area has only 3 criteria in which 

Slovakia is not the best one but as it is not poor in any of these criteria, the method 

put it into the first place. Only the 2nd area (ICT usage by enterprises) is different, the 

Czech Republic seems to be the best one (because of the best values in E-commerce 

and Connection to the internet). In total score Slovakia was the best country but only 



 

 

because of the equal weights of all criteria. As the data differ from the previous 

analysis (households and enterprises were separated, criteria for skills were added), 

the final order is also different.  

Table 8. Comparison of the countries - Digital economic and society, 2014 [7]. 

Rank 

(TOPSIS 

results) 

1. area 

Househ. 

2. area 

enterpr. 

3. area 

digital skills 

4. area 

ICT sector 
Total 

Czech 

republic 

4. 

(0.221) 

1. 

(0.739) 
3. (0.505) 

4. 

(0.302) 

2. 

(0.502) 

Poland 
2. 

(0.363) 

3. 

(0.279) 
2. (0.514) 

3. 

(0.333) 

4. 

(0.266) 

Hungary 
3. 

(0.239) 

4. 

(0.090) 
4. (0.185) 

2. 

(0.667) 

3. 

(0.295) 

Slovakia 
1. 

(0.978) 

2. 

(0.389) 
1. (0.647) 

1. 

(0.684) 

1. 

(0.711) 

4 Conclusions 

The aim of the paper was to assess the situation in ICT and the digital economy in the 

V4 countries. Countries were compared on the basis of various indexes and ICT 

indicators aimed at the technological readiness, digital agenda, and from the point of 

view of the digital economy and society. The paper did not aim at the explanation of 

the reasons for the situation in ICT in individual countries. The results obtained 

indicate that the V4 countries were not among the top EU countries in the field of 

ICT, mainly in the use of the Internet by households, the digital knowledge of people, 

the availability of the latest technologies and their use by companies. The Czech 

Republic was particularly successful at the corporate level in the area of E-commerce 

and internet connection of companies. From the households point of view there was 

also a big problem with the so-called E-government agenda, where the Czech 

Republic was below the EU average and it was third in 2014 from V4 countries. 

Nevertheless, the level of ICT measured by GCI index was slightly higher in the 

Czech Republic than in the V4 countries, and especially firms were well prepared for 

activities related to the development of Industry 4.0. On the other hand, the share of 

ICT on GDP was highest in Hungary and the households or individual usage of 

internet and computers seemed to be the best in Slovakia. Only Poland was not at the 

V4 top from any ICT point of view. The future comparison with other developed EU 

countries (especially Germany) could show where the main problems in the ICT 

development are. 
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