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Introduction 

 

The current pandemic crisis, one with an unprecedented magnitude, has led to 

significant changes in the economy, with important implications for the labour 

market. Automation, robotization and digitalization carried out rapidly in this global 

context have revealed a new perspective of the economic development process, 

characterized by a very high degree of adaptability of the workforce that has digital 

skills in the new social and economic context. Along with automation, the 

widespread utilization of the Internet and the digital skills of individuals have 

become increasingly important, and the close correlation between high wage levels 

and digital efficiency has become a central element of the development of labour 

market-specific economic relations (Piroșcă et al., 2021). 
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Abstract 

This paper aims to analyse the relation between the digitalization process and the 

performance of the labour market in the context of the pandemic. Thus, some relevant 

indicators were used to measure digital proficiency (individuals using the online tools 

for interaction with public authorities, for sending/receiving e-mails, for finding 

information about goods and services, for seeking health-related information, and for 

doing an online course), while the performance of the labour market was evaluated 

through the employment rate. The main findings are related to the confirmation of the 

intensification of digital skills during the pandemic, compared to the period before, the 

increase in digitalization based mainly on online education, as well as the demonstration 

of the fact that countries with a high level of digital proficiency have high employment 

rates, especially during the pandemic. 
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The industrial revolution, which started long before the pandemic period, 

focused on the automation of production processes and generated the emergence of 

a new concept, the robotic workforce (Madakam et al., 2019). Widespread use of the 

Internet, robotics and the utilization of virtual autonomous systems and artificial 

intelligence (Da Silva et al., 2020; Frey & Osborne, 2013) has produced and will 

continue to produce major changes in the structure of supply and demand in the 

labour market. Looking ahead, the McKinsey Global Institute estimates that by 2030, 

in most areas of activity (approximately 60%), a third of jobs would require 

digitization-specific skills (Piroșcă et al., 2021). 

The COVID pandemic and its socioeconomic implications have led to an 

undesirable acceleration of this process (Chen et al., 2020). Analysing the effects of 

COVID-19 on the labour market, The Future of Jobs Report 2020, published by the 

World Economic Forum, highlights that the outlook does not seem at all optimistic: 

the job destruction pace (6.4%) will be higher than the pace of the creation of new 

jobs (5.7%) until 2025, and the existence of a “double disruption”, enforced by the 

historical trend of automation against traditional work, along with the COVID-19 

recession, will be accompanied by the rising fear of accelerating social and material 

inequalities (The Future of Jobs Report, 2020). 

The lives of millions of employees in almost all countries have been 

negatively affected by the waves of permanent and temporary redundancies made by 

many companies. Among the first measures taken by most employers were the 

decrease in the number of jobs and the reduction of the working hours. In this 

context, governments have taken measures to stimulate employment, giving 

companies several subsidies and other types of facilities. In this way, the premises 

for the widespread use of telework have been created, and an increase in the 

flexibility of distance activities is expected in the future, which will permanently 

change the way people will be employed in the global labour market (Zamfir & 

Aldea, 2020). 

However, the amplification of digitalization in the pandemic period as a result 

of online teaching, homework or the orientation of many companies towards online 

activities to meet the basic needs of consumers and to avoid bankruptcy opens new 

opportunities, both in terms of entrepreneurship and the personal development of 

employees (Surico & Galeotti, 2020). Even if the pandemic period ends, the digital 

skills and experience gained will be the basis for a new digital culture for future 

generations (using the internet for interaction with public authorities, for being 

informed when buying goods and services, for doing an online course or 

generalization of digital payments) with positive effects on increasing flexibility in 

the labour market. 

Our research is based on a critical view of the implications of the pandemic 

crisis on the consequences of the expansion of the digitalization process on the 

efficiency of the labour market in the member and candidate countries of the 

European Union. We attempt to provide an analysis of the relation between the 
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digital technologies and the digital skills of individuals and the labour market 

performance in terms of employment rate, especially for EU member states. Thus, 

the research hypotheses that are verified are as follows: 

H1. There is an intensification of digital skills during the pandemic compared to 

the period before; 

H2. The increase in digitalization is seen mainly in communicating with the 

public authorities and in accessing information about health; 

H3. Countries with a high level of digital proficiency have high employment 

rates, especially during the pandemic. 

 

1. Literature review 

 

The growing trend to use new technologies such as digitization, artificial 

intelligence or robotics in most sectors of the economy has inevitably led to the 

production of a greater amount of goods and services with less labour and much 

improved labour productivity. Digitization has led to an unprecedented expansion of 

information flow and reduced its cost. This phenomenon has encouraged the search 

for information online, obtaining and distributing it in the electronic environment, 

inevitably contributing to better organization and collaboration between economic 

agents, putting their mark on the way companies operate, citizens look for different 

opportunities and finally interact with their own governments (World Development 

Report, 2016). 

Artificial intelligence is a fascinating field and has been a concern for 

scientists since the last century. The first research was done by John McCarthy in 

1955 and continued by Allen Newell and Nobel Prize winner in Economics, Herbert 

Simon (Newell & Simon, 1956). Since 1974, it has been demonstrated that many 

people believe that their work will be replaced by a robot or an intelligent algorithm 

within the next 50 years (Braverman, 1974). For most business executives and 

managers, artificial intelligence (AI) is seen as a strategic priority for their 

businesses, allowing them to move into new conditions in businesses (Columbus, 

2017). That is why we must consider the positive but also the potential negative 

aspects that accompany the process of replacing human labour with AI. If this 

robotization can have economic advantages in terms of communication, education 

and even health, things can be questionable from a moral and ethical point of view. 

Therefore, in most developed countries, such as the US, Germany, Sweden, Spain 

and others, several international organizations – the European Union, the OECD, and 

the OSCE – have started to set up appropriate regulatory institutions and guidelines. 

The focus must be on the need for scientific research and increased funding in these 

specific areas (Abuselidze & Mamaladze, 2021). 

Technological development may have an impact on the labour market in many 

ways, by displacing workers from tasks in their jobs (displacement effect) and by 

increasing the demand on the labour market in the domains that develop due to 
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technological progress (productivity effect) (IBA). Thus, rapid technological 

innovation can threaten and radically change the structure of employment 

(Abuselidze & Mamaladze, 2021).  

Everybody knows about John Maynard Keynes’ “technological 

unemployment theory”, postulating that technological change causes loss of jobs 

(Keynes, 1963). In fact, it is just a transfer of labour from some fields to others 

because technology can replace human labour in routine manual or cognitive tasks, 

but this is not possible for the nonroutine or creative tasks (musicians, actors, 

authors, other artists). For developed countries, where the number of highly qualified 

jobs is increasing, this may be an advantage, but there is a concern that for 

developing countries, where the number of low- and medium-skilled workers is high, 

replacing the work of these workers with digital technology can lead to an increase 

in the unemployment rate. Nevertheless, some researchers believe that AI may 

become a “general purpose technology”, with a wide range of applications in various 

professions (Méda, 2016).  

In the last decade there were estimations that AI would contribute a lot to the 

job offer on the labour market. For instance, a report from the World Economic Forum 

anticipated that AI would create a net total of 58 million new jobs by 2022 (WEF, 

2016). There are studies suggesting that higher labour productivity growth induces 

lower unemployment rates (Miyamoto & Takahashi, 2011). Thus, jobs with low or 

medium qualifications will be eliminated because changing human manual labour with 

robots makes economic sense, and the big problem for developing countries will be to 

integrate the large numbers of unskilled producers into the digital technology industry 

and to benefit from this technological change by creating new types of jobs and the 

need for qualified personnel. According to the research done by the IBA Global 

Employment Institute, the need for scientists and information technology specialists 

will increase with the development of the digital economy (IBA). 

The crisis caused by COVID-19 highlighted some of the above-mentioned 

aspects. There has been a marked increase in the role of digital technologies in all 

types of communication, healthcare and pharmaceuticals, food, clothing or 

cosmetics and thus an increased flow of users and online referrals (Abuselidze & 

Mamaladze, 2021). The labour markets have experienced great uncertainty during 

the current coronavirus pandemic crisis in the last three years. There is a real need 

for policy interventions to promote capital investment in digital technologies, 

research, development, competitiveness, and innovation; this must be included in the 

EU Recovery and Resilience Plan to enhance labour productivity in EU regions 

(Giannakis & Mamuneas, 2022). 

Digitalization and new technologies certainly have a positive effect on 

business and economics, but there are issues regarding growing inequalities, 

exacerbating job insecurity and threatening the availability of adequate employment 

opportunities (Holtgrewe, 2014). 
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The structure of the labour market is susceptible to change in the coming years 

under the impact of digitalization and the growing need to implement information 

technology. An interesting result is presented in the study by Kuznetsova et al., 

highlighting that there is a positive correlation between the level of computer and 

Internet use by employees in organizations and the percentage of people employed 

part time in the European Union (Kuznetsova et al., 2021). 

In the COVID-19 pandemic, digital proficiency has put pressure on both 

companies and employees. Companies have had to develop digital applications and 

platforms, create specialized websites, expand their server storage capacity, or move 

to cloud storage services. On the other hand, their employees have implicitly 

engaged in a conscious effort to improve their previous digital skills. Wang at all 

suggests that company managers can boost the productivity and well-being of their 

employees by efficiently implementing remote work (Wang et al., 2021). At the 

same time, employers have the opportunity to find and use new forms of employment 

and take advantage of the benefits they bring to rational business (Digilina et al., 

2020). 

The effect of the COVID-19 crisis on the labour market for different EU 

countries has varied according to differences in their economic structure, with some 

sectors being more affected than others. At the same time, the negative impact of the 

pandemic will be higher for those with a lower level of education and lower incomes, 

mainly due to their concentration in the most affected sectors as well as the fact that 

they do not have the required digital skills (Zamfir & Aldea, 2020). 

It has been shown that the levels of salaries and wages are strongly correlated 

with digital proficiency and Internet usage (Piroșcă et al., 2021). In addition, it is 

important to develop the research regarding the relation between the digital 

behaviour and other components of the labour market, such as employment. Various 

socioeconomic factors have led in recent decades to important changes both in the 

labour market (reducing the employment rate in many European countries) and at 

the population level (declining birth rates) (Țarcă et al., 2022). All these changes 

were accentuated in the context of the COVID-19 pandemic. Finally, the labour 

market in the current context is facing the process of demographic aging, a very 

complex phenomenon, having direct implications on the reduction of the active and 

the employed population (Ţarcă et al., 2021). 

 

2. Data and methodology 

 

The main objective of our research is to determine the relation between the 

digital skills of individuals and the labour market performance, especially in terms 

of employment level. To this end, we used the information from the EUROSTAT 

database, the chapter “Science, technology, digital society”, and the subchapter 

“Digital economy and society” (https://ec.europa.eu/eurostat/data/database), which 

measures the digital performance of EU member / candidate countries. 
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In the analysis, we used 5 indicators that adequately describe people's digital 

skills (as a percentage of total individuals): 

- Individuals using the internet for interaction with public authorities; 

- Individuals using the internet for sending/receiving e-mails; 

- Individuals using the internet to find information about goods and services; 

- Individuals using the internet to seek health-related information; 

- Individuals using the internet for doing an online course. 

The indicators considered in the analysis were selected based on the 

assumption that they are more sensitive to structural changes induced by a global 

crisis such as the COVID-19 pandemic. To quantify labour market performance, we 

selected the employment rate, obtained by reporting the employed persons between 

the ages of 20-64 years to the total population corresponding to the same age group. 

To reach the objective of the paper and to verify the research hypotheses, 

several methodological steps are employed: 

- Count country averages were computed for each of the two periods, 2015-2019 

and 2020-2021, for all the variables considered in the analysis. 

- Assessing the significance of the differences between the two periods for all 

indicators using the Wilcoxon matched-pairs signed-rank test. The choice for 

this test was made considering that the distribution of the differences between 

the two periods is not normal. 

- Determining a synthesized measure that will evaluate the level of digital skills 

of the population by using Principal Components Analysis. The scores of the 

main component, which will have to capture over 70% of the total variation from 

the data, will be used as a proxy for measuring digital proficiency in the 

population of each country. 

- Computing, for each country, the slopes of the trend lines for each of the two 

periods. The comparison made between the slope series before and during the 

pandemic for each of the five indicators of digital performance will provide 

insight into which of those indicators are more sensitive to shocks. 

- Correlating the digital proficiency with the employment rate of the countries in 

the sample in each of the two periods. The results will show whether countries 

with high employment rates have similar levels of digital performance and how 

the relationship between the two variables changes from one period to the other. 

Correlation coefficients are computed, and a visual representation of the data is 

presented. 

Descriptive statistics are presented in Table 1. All calculations were made 

using a standard statistical package (JASP Team (2022). JASP (Version 0.16.3), 

University of Amsterdam, The Netherlands, https://jasp‐stats.org/). 
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Table 1. Descriptive statistics 

  
Mean 

Std. 

Deviation 
Variance Minimum Maximum 

Authorities2015_2019 51.059 22.290 496.835 10.000 89.800 

Authorities2020_2021 59.595 22.732 516.762 14.000 94.000 

Course2015_2019 7.016 4.184 17.505 2.000 20.000 

Course2020_2021 17.459 7.768 60.339 4.000 35.000 

Email2015_2019 66.827 19.218 369.348 29.300 94.300 

Email2020_2021 71.743 19.027 362.023 29.000 96.000 

Information2015_2019 64.238 16.371 268.015 33.200 91.000 

Information2020_2021 71.500 13.694 187.514 45.000 93.500 

Health2015_2019 50.900 10.829 117.271 28.200 69.000 

Health2020_2021 57.527 11.665 136.069 32.500 78.500 

Employment2015_2019 71.206 8.064 65.024 54.400 86.500 

Employment2020_2021 72.400 7.877 62.047 51.300 82.000 

Source: authors’ representation 

 

The descriptive indicators show a consistent increase in digital skills for all 

five indicators, the most notable being registered for using the internet for online 

courses. There is also an increase in the employment rate average, with slight 

decreases in the minimum and maximum values but with a higher homogeneity 

among countries. 

To evaluate if the differences in digital proficiency are significant before and 

during the pandemic periods, the nonparametric Wilcoxon matched-pairs signed-

rank test is applied (table 2), since the differences for interest variables are not 

normally distributed. 

 
Table 2. Wilcoxon signed-rank test 

Measure 1   Measure 2 z  p Rank-Biserial Correlation   

Authorities2015_2019  -  Authorities2020_2021   -5.303    < .001 -1.000    

Course2015_2019  -  Course2020_2021   -5.303    < .001 -1.000    

Email2015_2019  -  Email2020_2021   -4.866    < .001 -0.917    

Information2015_2019  -  Information2020_2021   -4.504    < .001 -0.846    

Health2015_2019  -  Health2020_2021   -4.707    < .001 -0.888    

Source: authors’ representation 

 

The rank-biserial correlation highlights an important increase between the 

levels of the 5 indicators in the period 2020-2021 compared to 2015-2019, with 

values above 0.5 and probabilities below 0.05 confirming, according to Cohen's 

criteria, a significant effect (Cohen, 1988). 

A factorial analysis using Principal Component Analysis (PCA) was 

performed to synthesize and then capture the main components that could 

characterize the level of digital skills of different people to finally check the 
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existence of a statistical correlation between digital proficiency and the employment 

rate for the two periods considered (pre- and post-pandemic COVID-19). 

The Kaiser-Meyer-Olkin test (Table 3) verifies whether our sample is suitable 

for analysis. The KMO values of 0.869 for 2019 and 0.837 for 2021 that we obtained 

after data processing are considered very good (Kaiser, 1974). 

 
Table 3. KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy 

2015-2019 2020-2021 

0.869 0.837 

Bartlett's Test of Sphericity Approx. Chi-Square 197695 193710 

df 10 10 

Sig. ,000 ,000 

Source: authors’ representation 

 

The Bartlett sphericity test χ2 = 197695 for the period before the pandemic 

and χ2 = 193710 for the period 2020-2021 (p<0.001 in both cases) indicates that the 

correlations between the variables were large enough to apply the Principal 

Component Analysis method (Table 3). 

 
Table 4. Total Variance Explained 2015-2019 
Component InitialEigenvalues ExtractionSums of SquaredLoadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 4.203 84.069 84.069 4.203 84.069 84.069 

2 .366 7.327 91.397  

3 .252 5.043 96.439 

4 .119 2.373 98.812 

5 .059 1.188 100.000 

Extraction Method: Principal Component Analysis 

Source: authors’ representation 

 
Table 5. Total Variance Explained 2020-2021 

Component InitialEigenvalues ExtractionSums of SquaredLoadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 4.238 84.756 84.756 4.238 84.756 84.756 

2 .295 5.909 90.665  

3 .264 5.288 95.953 

4 .132 2.633 98.586 

5 .071 1.414 100.000 

Extraction Method: Principal Component Analysis. 

Source: authors’ representation 

 

As presented in Tables 4 and 5, after the analysis we have for each year 

considered we have only one component with eigenvalue value greater than 1, which 

explains 84,069% of the total variance of the data from 2015-2019 and 84,756 % in 
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the case of the period 2020-2021. Given that the scores of the component extracted 

for the two analysed periods represent an aggregate variable that gives us the 

possibility to obtain information about the units’ positioning within the data set, the 

scores were saved using the regression method as separate variables for each period 

(DiStefano et al., 2009). Consequently, for both periods, only the first component 

was retained, and its scores were further used as a proxy for measuring the digital 

proficiency of a population. 

 

3. Results and discussion 

 

H1. There is an intensification of digital skills during the pandemic compared to 

the period before: 

 

For each of the 5 indicators, there is an increase in averages in the period 2020-

2021 compared to the period 2015-2019 and an increase in their values in general, 

with higher minimum and maximum values in the period of the pandemic (Table 1) 

The most important increase is observed in the percentage of people who used 

the Internet for online courses, from 7.016% in the period 2015-2019 to 

approximately 17.459% in the period 2020-2021, the COVID-19 pandemic causing 

the translation of most education and training programs into e-learning 

(Meulenbroeks, 2020). 

The outbreak of the COVID-19 pandemic was a factor in accelerating the 

natural process of adapting societies to new socioeconomic realities. The survey 

carried out by Eurostat shows us that in less than six months from the beginning of 

the pandemic, the average number of people connected to digital networks increased 

by 3% (Schöbel et al., 2021), and for the OECD countries, the fixed broadband 

subscriptions increased by 14% in 2020 relative to the previous year (OECD, 2021). 

It can be stated that the amplification of the digitization process in the 

member/candidate countries in Europe is due to the inertia generated by the policies 

adopted before the pandemic, but especially to the awareness by all parties involved 

(authorities and population; employees and employers) of the positive effects that 

the call to the new technologies and the acquisition/improvement of digital skills 

have on the salary level and labour productivity (Piroșcă et al., 2021), the reduction 

of transaction costs and the identification of new opportunities (Lungu et al., 2021) 

or decisional transparency. 

Thus, research hypothesis H1. is validated, and the pandemic, introduced in 

the analysis by separating the data into the two specific periods, could weigh in trying 

to explain the before-and-after differences in digital performance. 

 

H2. The increase in digitalization is seen mainly in communicating with public 

authorities and in accessing information about health: 
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To better highlight, comparatively for the two periods, the variation of the five 

indicators of digital performance, as well as the different country dynamics, for each 

country in the sample, two trend values (i.e., slopes of the trend lines) were computed 

– one for the period before the pandemic and one for the period during the pandemic. 

The visual representation of these trend values for the countries in the sample and 

for the two periods are displayed in Figures 1 to 5. 

 
Figure 1. Individuals using the internet for interaction with the public authorities – 

comparative trend values before and during the pandemic 

 
Source: authors’ representation based on Eurostat data 

 

Figure 2. Individuals using the internet for doing an online course – comparative trend 

values before and during the pandemic 

 
Source: authors’ representation based on Eurostat data 
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The analysis of the trend slopes for this indicator shows a relative 

homogeneity for all the countries in the selected sample (Figure 1). Ireland, 

Luxembourg and Hungary present the highest emphasis on the importance attributed 

to online communication with the authorities during the pandemic. In the case of 

Germany and Slovakia, there was a decrease in the use of this digital skill in the 

pandemic period, while for Austria, Denmark and Sweden, there was a slower pace 

in the pandemic vs. before the pandemic, but still a positive trend. 

For the indicator measuring the digital skill of doing online courses (Figure 

2), there are consistently higher trend values in the period during the pandemic 

compared to the pre-pandemic period in all countries. The most notable difference 

between the two periods is observed for the Netherlands and Slovenia, with a more 

than 10% increase in trend values during the pandemic. 

 
Figure 3. Individuals using the internet for sending/receiving e-mails – comparative 

trend values before and during the pandemic 

 
Source: authors’ representation based on Eurostat data 

 

Most countries have intensified the digital skill used for sending/receiving e-

mails during the pandemic, with Ireland having the highest increase and Germany 

the highest decrease in trend values in the period during the pandemic (Figure 3). 

When analysing the trends for the use of the Internet to find information about 

goods and services (Figure 4), there is an important decrease for Germany, and a 

modest one for Belgium in the pandemic period comparing to the pre-pandemic 

behaviour. For the rest of the sample, the trend continues to be positive during the 

pandemic with significant higher rates (Austria, Slovakia, Bulgaria, Italy, Hungary, 

Romania, Ireland) or similar or smaller rates comparing to the pre-pandemic period. 
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The case of Austria and France is interesting, both having a negative trend before the 

pandemic and a positive one during the sanitary crisis.  

 

Figure 4. Individuals using the internet to find information about goods and 

services – comparative trend values before and during the pandemic 

 
Source: authors’ representation based on Eurostat data 

 
Figure 5. Individuals using the internet to seek health-related information - 

comparative trend values before and during the pandemic 

 
Source: authors’ representation based on Eurostat data 
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The online tools are not limited to e-commerce, portals, official websites etc. 

We should not neglect the increasing importance of electronic word-of-mouth, 

customers having the opportunity to spread their experiences and to formulate 

personal opinions regarding the products they bought, using different platforms such 

as social media, review websites and brand websites, and thus influencing other 

customers’ behaviour (Ilieva and Boteva, 2023). 

Similar trends are visible for individuals using the internet to seek health-

related information (Figure 5). While the trend become negative during the pandemic 

for Germany and Croatia, it remains negative for Luxembourg, being positive for all 

the other countries. For most of the sample the rates are significantly higher during 

the pandemic comparing to the pre-pandemic situation, the exceptions being 

represented by Estonia, Slovakia, Finland, Lithuania, Czechia, Cyprus, and Ireland. 

Except for the digital skills used for doing online courses, the results do not 

highlight a faster growth of digital skills of individuals in the EU in the pandemic 

period compared to the pre-pandemic period. The effect of the COVID-19 pandemic 

cannot be considered a coherent accelerator in terms of acquiring significantly 

improved digital skills in a population, even if, due to the respective context, a large 

part of the economic activities was carried out mainly online.  

Research hypothesis H2. cannot be validated by these results, the increases in using 

digital skills for accessing information about health and for communicating with 

the authorities not being the most notable ones. 

 

H3. Countries with a high level of digital proficiency have high employment 

rates, especially during the pandemic: 

 

For both pre- and during pandemic periods, the relationship between digital 

proficiency and employment is examined graphically by plotting the coordinates for 

the two variables for all countries in the sample and numerically by computing 

correlation coefficients, as presented in Figures 6 and 7. 

The results show, for the pre-pandemic period, that digital proficiency is 

strongly correlated with employment (Figure 6). Moreover, it could easily be seen 

that there is still an important gap between EU member and candidate countries when 

assessing the digital competences of the population. Countries with higher digital 

proficiency scores have a higher employment rate, while countries with a lower 

position in the digitalization process face lower employment rates. In the group of 

countries with high values for both digital proficiency and employment, there are 

Sweden, Norway, Denmark, Switzerland, the Netherlands and Luxembourg. The 

common feature of these economies is the high share in GDP of the service sector 

and the production of high-performance technologies. In these economies, 

digitization and the accumulation of digital skills emerged as a natural process of 

assimilation of new technologies, equally by employees and employers, authorities, 

and the population. 
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Figure 6. Digital proficiency and the employment rate in the pre-pandemic period 

 
Source: authors’ representation 

 

 

The opposite group of countries, with low digital proficiency and/or low 

employment rates, includes newer EU member states such as Romania and Bulgaria 

and the candidate countries. 

For the period during the pandemic, there is also a strong correlation observed 

between digital proficiency and employment (Figure 7), with a notable difference 

between the Western and Eastern countries. The Nordic countries stand out, with 

high values for both variables. Except for Italy and Greece, which make a discordant 

note, all Western European states form a relatively compact group from the 

perspective of associating high employment with high digital proficiency. 
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Figure 7. Digital proficiency and the employment rate in the period during the 

pandemic 

 
Source: authors’ representation 

  

There is an observable difference in the countries’ display when comparing 

the results from the two analysed periods. In the pre-pandemic period, there are three 

clusters of countries that can be observed in the scatterplot: the group with high 

employment and high digital proficiency, formed by the Nordic countries, 

Switzerland, Estonia, Luxembourg and Netherlands; the group with low levels of 

employment and digital skills, with Romania, Bulgaria, Italy, Greece, Poland, 

Croatia and the candidate countries; and the middle group, with the rest of the 

countries in the sample. When examining the period during the pandemic, the 

countries are visually grouped into two clusters. The middle cluster forms the pre-

pandemic period, migrating in the quadrant with high employment and digital 

proficiency. Additionally, during the pandemic, a stronger correlation between 

employment and digital skills can be observed for the countries with high values for 

the two, as they are more grouped around the regression line, proving that the 

relationship between the two variables is more stable for this cluster of countries than 

for the group with low employment and digital proficiency. 

In addition, the diversity of types and groups of Internet users widens the gap 

between incomes and implicitly the employment rates of different socioeconomic 

categories, as people with a high qualification and implicitly with a high level of 
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digital skills can adapt faster with new technologies. The study conducted by the 

Whitacre demonstrates this fact, highlighting the impact of the efficient use of the 

Internet on income in the sense that individuals belonging to the middle class have 

significantly higher earnings than those who perform low-skilled activities and 

belong to lower classes. (Whitacre et al., 2014) 

The resilience of the labour market brought by digitization is also amplified 

by a series of factors, such as education, entrepreneurial dynamics or income level. 

Education, on both its levels, formal and informal, plays a fundamental role in 

ensuring the flexibility of the labour market. The orientation of the educational 

system towards the development of digital capabilities is very important (Pană & 

Fanea-Ivanovici, 2019). There is a direct relationship between the level of education 

and income and that of digital proficiency. Thus, in the EU28, in 2019, only one 

quarter of low educated and almost 90% of highly educated individuals had basic or 

above basic digital skills (Zamfir & Aldea, 2020). From the perspective of the level 

of income, the statistics are conclusive for our study. The categories of people with 

a low level of income and with low formal education are the most vulnerable. There 

is also a remarkable difference regarding digital skills between the EU28 states, 

varying from 29% in Bulgaria to over 70% in Nordic countries and Germany (Zamfir 

& Aldea, 2020). 

The results of our research are confirming the conclusions of some previous 

studies, such as those showing that the use of Internet is strongly correlated with the 

level of the individual salaries (DiMaggio & Bonikowski, 2008). Additionally, given 

that wage income levels are closely correlated with digital competence and the use 

of the Internet, a sustained effort to increase the digital skills of individuals can have 

multiple beneficial values in terms of flexibility and efficiency of the labour market 

(Piroșcă et al., 2021), inevitably leading to a higher occupancy rate. 

All these results contribute to stating that the research hypothesis H3. is 

validated by the empirical findings and is consistent with previous studies. 

 

5. Conclusions 

 

Markets are unstable by their nature and their internal functioning mechanism. 

At the same time, during an economic crisis or under the pressure of exogenous 

shocks, the degree of instability is accentuated. Compared to the other components 

of the economic system, the labour market presents a particular specificity generated 

by the high degree of volatility caused by the inherence of adaptation and adjustment 

to the changing conditions of the entrepreneurial environment. The dramatic 

situation induced by the spread of the COVID virus and the settlement of the 

pandemic situation by the World Health Organization in March 2020 accentuated 

instability and uncertainty already existing in the economy and implicitly in the 

labour market at the global level. 
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The results of the analysis regarding the relationship between the performance 

of labour market performance and the digitalization process confirm, first, that 

contemporary human society is much more prone to accepting and using new 

technologies than in the case of previous technological revolutions. Thus, the 

pessimistic view on the future of the labour market is refuted. The assumption that 

new technologies are generators of unemployment and poverty for the population 

turns out to be false in the context of the trade fair in the medium or long term. The 

dynamics of labour demand and supply during this period provide us with a relevant 

image of the sustainability-performance binomial. 

Second, the results are consistent with other findings that underline the fact 

that, in the context of a similar trend, with an increasing rate of assimilating 

information technologies, there are still significant differences in pace and impact 

between EU member states and candidate countries. The structure of each national 

economy, the general available infrastructure (communication, transportation, 

utilities, etc.), standards of living and personal incomes can explain these differences. 

The comparative analysis carried out for the two periods indicates the maintenance 

of these differences. 

The correlation between employment rate and digital proficiency is 

statistically significant for both periods, leading us to the idea that the assimilation 

of new technologies and the improvement of digital skills can represent important 

sources but not singular determinants of the resilience of the labour market. 

Finally, the amplification of the digitalization process during the pandemic as 

a result of online education, work at home or an increased preference of many 

companies towards online activities to meet the basic needs of consumers and to 

avoid bankruptcy creates new opportunities, both in terms of the entrepreneurship 

and the personal development of employees. Even if the pandemic will completely 

end, the acquired digital skills and the experience in using information technologies 

will be the basis of a new digital culture for the next generations. 

Thus, it is obvious that decision-makers at both the national and regional 

levels should be aware of the importance of implementing effective policies in 

education to achieve a real improvement of the population’s digital skills and finally 

to offer better integration into the labour market for everyone. At the same time, as 

our study shows, it is important to reduce the existing regional disparities between 

the member states, as well as between them and the candidate countries, from this 

perspective. Additionally, because the present study is limited to only one variable 

regarding the performance of the labour market and only a few indicators that 

characterize the digital performance of an individual, it is necessary to continue 

research in this field. 
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