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Abstract    
The COVID-19 pandemic had a significant impact on the ICT employment landscape throughout Europe, 
confirming the importance of digitalization not only for long-term productivity and growth, but also for the 
economy's resilience against shocks. The current paper analyses the relationship between the individuals’ 
levels of computer skills and the employment in the ICT sector among the EU Member States in the context 
of the COVID-19 pandemic. The levels of computer skills among individuals in the EU were analysed in 
the context of the need to adapt to remote work, access information and services, and participate in the digital 
economy. The research methodology involves correlation and regression analyses to assess the relationship 
between individuals' computer skills and ICT employment among the EU Member States. The results 
confirm a strong positive correlation between computer skills and employed ICT specialists, while 
emphasizing the need for comprehensive approaches to improve the EU population’s computer skills through 
long-term commitment and collaboration among various stakeholders. The research concludes that increased 
computer skills can lead to job creation and contribute to the digital transformation and economic 
development of the European ICT sector. 
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1. Introduction 

The advent of digitization and the integration of new technologies, often referred 
to as the fourth industrial revolution, are exerting a profound influence on global 
society, transforming the way people engage with one another, work, reside, and 
progress in their lives. Furthermore, Information and Communication Technology 
(ICT) has assumed a vital role across various industries, bringing about significant 
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changes in manufacturing, employment, and services (Postula et al., 2021). 
Consequently, policymakers and researchers in the European Union express a keen 
interest in monitoring, evaluating, and taking appropriate measures in the ICT 
sector at national, regional, and organizational levels. Employment and ICT 
development are closely intertwined with a country's competitive edge over others 
and can play a pivotal role in economic and political negotiations. 

The growing prevalence of e-commerce and the adoption of information and 
communication technologies (ICT) have brought about notable transformations in 
the labour market. The accessibility of self-study resources and the rapid pace of 
digitalization have compelled workers to transition across different skill levels. 
Consequently, all ICT personnel with intermediate and lower skill levels have the 
opportunity to advance to the high-skilled category (Zatonatska et al., 2022). 
Individuals with higher levels of computer skills are more likely to secure 
employment in the ICT sector and contribute effectively to its growth. Proficiency 
in computer skills enables individuals to navigate digital technologies, software 
applications, and programming languages, making them valuable assets in the ICT 
industry (Balsmeier & Woerter, 2019). They can effectively adapt to evolving 
technological advancements and contribute to innovation and problem-solving 
within the sector (Dosi & Mohnen, 2019). The ICT sector's contributions to 
economic output, productivity gains, innovation, and entrepreneurship all play a 
significant role in driving economic growth and shaping a nation's overall economic 
performance. According to Şişman et al. (2023), there is a positive and significant 
relationship between employment in the ICT sector and the real gross domestic 
product (GDP) per capita and the frequency of Internet use among the EU Member 
States. 

2. ICT Sector Employment in the European Union  

The ICT employment rate in the European Union reached 4.5% of the total EU 
workforce in 2021, from 3.9% in 2019, the year before the COVID-19 crisis  
began. One of the most important growth drivers of the ICT employment in the 
European Union was the COVID-19 pandemics, which accelerated the adoption of 
the new technologies, in the context of the increasing need for digital services and 
remote interactions. The COVID-19 pandemic has demonstrated that digitalization 
is crucial not only for long-term productivity, but also for the economy's resilience 
against shocks. However, despite some progress prompted by the pandemic, 
significant disparities in digitalization persist across sectors and countries (Jaumotte 
et al., 2023). 

The increased availability of ICT mitigated the economic decline by enabling 
businesses to sustain operations through e-commerce, facilitating digital 
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transactions for financial activities, allowing individuals to work remotely during 
lockdowns, and promoting well-being through digital health services and social 
interactions (Kim et al., 2022). 

Among the EU Member States, in 2021, the proportion of employed ICT specialists 
was highest in Sweden (8.0%) and Finland (7.4%). The smallest shares were 
registered in Romania (2.6%) and Greece (2.4%). Overall, the number of ICT 
specialists in the EU increased by more than 15% from the beginning of the 
COVID-19 pandemics to 2021.  

Figure 1. ICT specialists in total employment in the EU (%), 2019 & 2021 

 
Source: Eurostat, Percentage of the ICT personnel in total employment, 2023 

The COVID-19 pandemic had a significant impact on the ICT employment 
landscape throughout Europe. With widespread lockdowns and social distancing 
measures, most of the organizations shifted rapidly to remote work setups (Banga 
& te Velde, 2020). This sudden shift increased the need and importance of ICT 
professionals to set up and maintain the necessary digital infrastructure, provide 
technical support to remote workers, and ensure proper communication channels. 
The increase in reliance on digital platforms and remote work raised concerns about 
cybersecurity and data privacy (Adelmann & Gaidosch, 2020). Organizations 
needed more ICT professionals to strengthen their cybersecurity measures and 
protect sensitive data, while ensuring compliance with the EU privacy regulations. 
Moreover, the pandemic accelerated the pace of digital transformation in various 
industries (OECD, 2020). Organizations that previously had limited digital 
capabilities or online presence had to rapidly adapt and invest in ICT solutions to 
maintain business continuity and competitiveness, leading to an increased demand 
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for ICT professionals skilled in software and web development, cybersecurity, cloud 
computing, and data analytics.  The increase in e-commerce and digital services 
during the pandemic created new job opportunities for ICT professionals (Alcedo 
et al., 2022) in areas related to the development and maintenance of online 
platforms, such as web development and digital marketing. 
3. Individuals’ Levels of Computer Skills in the European Union  
The COVID-19 pandemic has further emphasized the critical importance of 
individuals’ computer skills for economic resilience. These skills are important in 
empowering individuals to adapt to remote work environments, pursue online 
learning opportunities, access crucial information and services, interact with 
authorities, and utilize digital financial systems. Individuals with strong computer 
skills were better equipped to transition to remote work setups, using digital tools 
and communication platforms to manage projects, maintain productivity, and 
collaborate effectively within teams (Saputra et al., 2021). Moreover, the ability to 
access information, essential services, and government support via the Internet 
became very important during the pandemic. Individuals with computer skills 
managed to navigate digital platforms and use digital instruments, access reliable 
information, financial assistance, and online healthcare services, enabling them to 
make informed decisions and stay connected. The reduced level of physical 
interactions during the pandemics emphasized the importance of digital financial 
transactions (Demirgüç-Kunt et al., 2021). Individuals with computer skills were 
able to use online banking platforms and engage in mobile payments. 
Moreover, with the closure of educational institutions, online learning became the 
primary mode of education (Camargo et al., 2020). Therefore, individuals with 
computer skills were able to access digital learning platforms and continue their 
educational efforts, increasing their knowledge and enhancing their adaptability and 
employability.  
The level of individuals' computer skills measures their proficiency and capability in 
utilizing computers, digital devices, software applications, and online platforms to 
perform various tasks and achieve specific goals and encompasses a range of 
abilities and knowledge related to computer literacy and technological competence. 
For the purpose of this study, the individuals’ levels of computer skill throughout 
the European Union were calculated as a composite index of four dimensions: the 
ability to manipulate files, the ability to download and install software, basic 
knowledge of customizing software settings, and the ability to edit photo, video, or 
audio files: 

CSK_IDX(%) = FILE × 𝛽𝛽1 + SOFT × 𝛽𝛽2+ SET × 𝛽𝛽3+ MM × 𝛽𝛽4 



The Romanian Economic Journal   71 
 

Year XXVI  no. 85                                                                                            June 2023 

Where, [1,4] represent weighted coefficients corresponding to each of the four 
dimensions studied, determined by the author in accordance with their relative 
contribution to the overall index score: 

β �
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� = �

0.25
0.35
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0.15

� 

Table 1. Variables 
Id Description Source 
FILES Individuals who have copied or moved files between folders, 

devices or on the cloud in the last 3 months (% of individuals) 
Eurostat2 

SOFT Individuals who downloaded or installed software or apps in 
the last 3 months (% of individuals) 

Eurostat2 

SET Individuals who changed the settings of software, app, or 
device in the last 3 months (% of individuals) 

Eurostat2 

MM Individuals who edited photos, video, or audio files in the last 
3 months (% of individuals) 

Eurostat2 

CSK_IDX Individuals’ Levels of Computer Skills Composite Index (% 
of individuals) 

Own 

ICT_SPEC ICT specialists in total employment in the EU (%) Eurostat1 
Source: own research. 

Among the EU Member States, the Individuals’ level of Computer Skills Composite 
Index was highest in Netherlands (58%) and Finland (57%), and registered the 
lowest values in Bulgaria (23%) and Romania (21%). While the average value EU 
value was 41%, the level of computer skills varies significantly across EU Member 
States, due to national educational systems, access to technology, socioeconomic 
factors, and governmental digital inclusion initiatives and policies. 
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Figure 2. Individuals’ Levels of Computer Skills Composite Index, 2021 (% of individuals) 

 
Source: Authors’ own creation. 

4. Research Methodology 

The level of computer skills can vary from basic proficiency to advanced mastery, 
and it plays a significant role in an individual's ability to adapt to technology-driven 
environments, perform tasks efficiently, access information, communicate 
effectively, and participate in various aspects of modern society and the economy. 
Possessing computer skills enable individuals to adapt to evolving technologies, 
contribute to efficiency and productivity, and increases employability. Therefore, 
the following hypothesis can be formulated (H1): The individuals’ levels of computer skills 
influences the employment rate in the ITC sector within the European Union. 

The current analyses refer to the 27 Member States of the European Union, taking 
into consideration the data for 2021 (latest available values). The variables of the 
research model are presented in Table 1. The software used for data analyses was 
Microsoft Excel®, XLSTAT®, and IBM SPSS Statistics®. 

Correlation and regression analyses were performed in order to assess the effects of 
the individuals’ levels of computer skills on the EU employment rate in the ITC 
sector. For this purpose, a general probabilistic model for simple linear regression 
was used: 

ICT_SPECi = b0 + b1 × CSK_IDXi + 𝜀𝜀i  

Where, ICT_SPECi represents the dependent variable (ICT specialists as % of total 
employment in the EU), CSK_IDXi represents the independent variable 
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(Individuals’ Levels of Computer Skills Composite Index as % of individuals), b0 
and b1 are the coefficients of the regression function, 𝜀𝜀i is the residual component 
for the values of i = [1, 27]. 

5. Results 

In order to test the research hypothesis (H1), a visual inspection of the datasets was 
performed in order to determine the type and strength of the relationship between 
the two variables, followed by a Pearson correlation computation and regression 
analyses. 

Table 2. Data Normality Tests 
 CSK_IDX ICT_SPEC 
Shapiro-Wilk test (df=27) 
W Statistic 0.978 0.946 
p-value (two tailed) 0.826 0,172 
Significance level – Alpha 0.050 0.050 

 
Skewness z-value -0.279 1.444 
Kurtosis z-value -0.305 -0.040 

Source: own research, using IBM SPSS Statistics®. 

The results of the normality tests (Table 2) show that the data are approximately 
normally distributed for a significance level of 5%, with the computed p-values 
greater than 𝛼𝛼 = 0.05 and z-values within the accepted interval of [-1.96, 1.96]. 

Figure 3. Pearson Correlation Analysis 

Source: own research, using IBM SPSS Statistics® and Microsoft Excel®. 

As shown in Figure 3, the statistically significant Pearson correlation coefficient 
(r=0,645) illustrates a linear strong positive relationship between CSK_IDX and 
ICT_SPEC, for 𝛼𝛼 = 0.05 and p-value < 0,002 (Rodgers & Nicewander, 1988). 
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Figure 4. Regression Analysis 

Source: own research, using XLSTAT®. 

The regression model presented in Figure 4 explains 41.6% of the variation of the 
number of ICT specialists employed as a percentage of total employment 
throughout the European Union (r2=0.416), being statistically significant for a 
significance level of 5%. The equation of the statistical model is: 

 

ICT_SPEC(%) = 0,843 + 0.097 × CSK_IDX(%). 
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Conclusions 

The results of the research conducted validate the hypothesis and illustrate a strong 
significant positive correlation between the individuals’ level of computer skills, as 
a percentage of individuals, and the employed ICT specialists, as a percentage of 
total employment, among the European Union Member States. The research model 
shows that an increase by 1 percentage point of the individuals’ levels of computer 
skills composite index value determines an increase in ICT specialists’ employment 
by almost 0.1 percentage points. As the model presents no significant outliers 
(Figure 4), the results can be used to predict the future impact of the population’s 
computer skills development on the ICT employment dynamics. This is especially 
important for low-performing countries like Romania and Bulgaria, in terms of 
assessing the impact of future government measures and initiatives to increase the 
population’s digital skills. Since the COVID-19 pandemic accelerated the need for 
individuals to improve their computer skills in order to adapt to the changing 
landscape of remote work, online learning, and digital communication, the 
governments can use this momentum to successfully develop comprehensive 
approaches that address various aspects of education, training, and access to 
technology. Nevertheless, increasing computer skills requires a long-term 
commitment and sustained effort from multiple stakeholders, including the 
government, educational institutions, private sector, and civil society organizations 
(European Commission, 2020). 

According to the World Economic Forum (2023), the growth in computer skills 
can lead to the creation of new jobs in the ICT sector and can even reshape the 
employment landscape as a result of the need to upskill or reskill the existing 
workforce. Improved computer skills enable individuals to contribute to the digital 
transformation of industries, by implementing new technologies, optimizing 
processes, and leveraging data-driven decision making. Further research might 
address the dynamics of the ICT employment landscape after the pandemic’s 
restrictions have been lifted, in terms of demand for ICT professionals and new 
jobs creation in the context of technological advancements and digital 
transformation of industries. 

Although the effects on ICT specialists’ employment vary depending on the region, 
industry, and the pace of technological advancements adoption, increasing the 
population’s computer skills can, overall, contribute to employment growth, digital 
transformation and economic development of the European ICT sector. 
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