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Abstract. The COVID-19 pandemic has changed the perspective of the way that remote work is
viewed and how different activities are made. With social distancing, some individuals had to move
their work online and enterprises had to adapt to digitalization. This paper focuses on the causes
that stood for the appearance of remote work phenomenon for individuals, employees and
employers. Analyzing the situation at European level, we notice that there is a direct relationship
between the degree of economic development at national level and the share of revenues from
telework in GDP. Using the concept of remote work, we analyzed the correlation between the
Information and Communication Technology (ICT) sector and the level of telework in total lucrative
activities. The article contributes to the understanding of the telework phenomenon and to the effects
that this way of working has on the economy at macroeconomic level, as well as at the level of
individuals' incomes.
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1. Introduction
Digitization has led to the relocation of a number of jobs from offices to the personal space
of employees from their homes. Thus, it can be seen how digitalization has led to the
emergence of new jobs (Piroșcă et al., 2021) and has changed the way employees behave
and relate to employers. The current pandemic context has changed the way companies and
society operate. Even if the trend before the pandemic was towards digitalization and
technology, the pandemic only accelerated the process. There has been a growing increase
in jobs in the ICT sector in recent times, which is normal as technology begins to play an
increasingly important role in industry (Shapiro and Mandelman, 2021). We assume that a
greater integration of digitalization in the activities producing goods and services entails
lower costs for the company and consequently a rationalization between the
implementation of automation by the company and the employment rate of individuals
wishing to enter the labour market (Fossen and Sorgner, 2018). This article analyses the
causes and effects of telework from the perspective of digitalization.
There are both benefits and repercussions for the development of the ICT sector. First,
digitization will lead to streamlining and digitized procedures and services will reduce
barriers to market entry for potential competitors, which will lead to easier access for new
producers. On the other hand, the labour market will change – employees performing
repetitive work are likely to be replaced by machines (Brynjolfsson and McAfee, 2016).
Moreover, there are debates about employees remote work home in terms of their
efficiency. The workplace provides the necessary benefits for the productivity required by
the employer (Kessler, 2017), but working from home can create confusion between
employees due to the lack of a fixed work schedule and the process of communication that
stands as an important factor regarding the efficiency of the work.
Regarding to this phenomenon at international level, digitization is not equally present in
all countries. The level of digitalisation is more developed in the advanced economies,
rather than the emergent ones (World Bank, 2016). Thus, there is a positive correlation
between the degree of economic development of a country and the level of employment of
people.
The paper is built on the following structure: the second section presents the literature on
the effects of digitalization on the labour market and how teleworking influences
individuals’ incomes. The third section projects the relevant analysis about the main topic.
The fourth section contains the findings made. Section five concludes the paper.
2. Literature review
This concern for working remotely has been the basis of many subjects. Especially, lately,
with the emergence of the pandemic, economic discussions have shifted to the efficiency
of enterprises and the yield given by employees who started working from home
(Nagurney, 2021). Previous work has shown that at European level there is a direct and
positive correlation between the degree of development of a country and the share of people
who are specialized in the digital field. At the same time, it has been shown that a higher
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degree of digitization implies a reduction in unskilled employees. It was proved that
individuals who worked in a company and were poorly qualified regarding digital skills are
more likely to become unemployed over time (Portillo et al., 2020).
A current concern is the professional training of future employees. As companies and
economies, themselves engage in an ever-increasing process of automation, with the
express aim of increasing the productivity and efficiency with which resources are used,
the acquisition of skills ends up being left to the background. Education policies must
encourage the gain of digital skills, both at national and international level, in order to
promote the insertion of people into the labour market and the individuals to benefit from
new jobs that have emerged as a result of technology (Bick et al., 2020).
Digitalization and the process of increasing the efficiency of large companies, which is an
increasingly important topic when discussing economic development, also have negative
effects: the lack of specialization and digital skills of employees leads to increasing the
unemployment rate. Research shows that people who have been laid off following the
replacement with technical capital and have become inactive, consider finding a new job a
far too big challenge for them, as they decide to remain in technological unemployment
(Coibion et al., 2020). By far, the largest share of people who suffer from the rules of social
distancing and who impose a remote work regime (remote work) are predominating
individuals who are at the bottom of the income distribution list (Mongrey and Weinberg,
2020).
This paper analyses at a general overview of the least five years of the UE countries
regarding the economic condition at national level on the labour market. The study is meant
to project an economic difference in countries situations before and after the pandemic.
This approach is a starting point for research on policy implementation, both economically
and socially, and allows for a critical and objective observation of macroeconomic trends
in society.
3. Data analysis
For the analyses made we used a set of six indicators, one regarding the economic level of
development (GDP – Gross Domestic Product) and five others that are used to describe the
actual situation of the people that activates on labour market (Individuals` level of digital
skills, Unemployment by sex, Percentage of ICT personnel, Broadband and connectivity
and Employed persons working-home).
We choose “Individuals` level of digital skills” and “Percentage of ICT personnel” as
relative indicators because it shows the level of adaptation of employees from the labour
market. The first one measures the degree of specialization of the employees and represents
the percentage of individuals that have basic or above basic skills in the digital field. Second
one measures the percentage of employees that are hired in the ICT field and it’s used to
describe the level of specialization of individuals. More, these key indicators give a
perspective about the level of development from every country. The Unemployment is used
to project a perspective about the number of jobs that were lost due to the adoption of digital
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procedures and to analyse the integration of unemployed people on labour market. It is
calculated as the rate between the active population and the number of people that can be
hired or are already active on the labour market. This indicator is calculated as the rate
between employees that are working from their private space and total employees. The
“Employed persons working-home” indicator is used in this paper to describe the changes
that occurred in the labour market as a result of the transformation of the enterprises
production activities. All the data for these indicators were considerate starting from 2013
until 2020. Only the Individual's level of digital skills indicator was interpreted for a period
of 4 years (from 2015 to 2020), these being the only data available on Eurostat database.
During the analyzed period, a decline in Gross Domestic Product can be observed in all EU
Member States., since the end of 2019, which coincides with the appearance of Corona
Virus. This global pandemic has emerged as a result of policies adopted at international
and national level, which are aimed to protect the population. The security measures taken
at that time stopped the activity of many companies, this being the main reason why the
accumulation of capital at national level underwent a widespread involution from a
European point of view (Auld and Renckens, 2021).
Economic activity has been hampered by the authorities, indirectly, by imposing protection
rules. The most affected economic agents were those who could not adopt the process of
moving the activity in the online environment, either due to the impossibility given the
nature of activity, or due to lack of resources of skill (Dunz et al., 2021).
Figure 1. GDP (million Euro)
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Source: Authors own processing of data from Eurostat database.

In the figure above we can see how the regression of GDP is generally valid. Regardless of
the new value added in manufacture process or the economic degree of development of the
country, advanced or emerging economy, the trend is identical, which means that the effect
is not due to the economic and social structure of countries, but to the protection measures
adopted (Dunz et al., 2021).
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Even before the pandemic there was a tendency in the labour market to move the activity
from working centers, from employers premises to the private space of employees. This
process was particularly encouraged by changes in economic activity. Digitalization and
relocation of activities in the online environment have led to an increase in the rate of
employees that are working from home.
The second graph shows that the number of individuals working remotely expressed as a
percentage regarding the total number of employees, has increased consistently from 2013
to 2017. The last three years recorded in the Eurostrat database captures an increase in the
rate: at the end of 2018 there were 8.4% employees working from home, and at the end of
2020 this average reached the value of 9.3%, which implies an increase of almost one pp.
Figure 2. Employed persons working from home (% of total employment)
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Source: Authors own processing of data from Eurostat database.

The development of the telework segment is also illustrated by the number of individuals
connected to the online environment. Broadband and connectivity measure the ability of
households to carry out various activities on the Internet. Even if this indicator is not
directly correlated with the degree of teleworking of the services offered on the labour
market, it represents a qualitative indicator through which the quality of the services that
individuals can offer is projected.
Thus, it can be seen that the need for a quality internet network has become an extremely
necessary and important element in society, regardless of the degree of development of a
country (OECD, 2021). Both developed and developing economies are investing capital to
improve the internet traffic network. Households also, especially in the period immediately
following the outbreak of the pandemic, have invested more in broadbands and
connectivity gadgets, both in personal and professional interest.
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Figure 3. Broadband and connectivity (% of households)
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Source: Authors own processing of data from Eurostat database.
Figure 4. ITC personnel (% of total employment)
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Figure number 4 represents the number of people working in the ICT field, expressed as
percentage of employees from labour market. It can be seen that since 2013 there has been
an increasing rate of this category. The causes are represented by the importance that this
sector has in the process of development and efficiency of economic activities. Starting
with the end of 2018 – the beginning of 2019, there is a much higher growth rate of this
segment on the labour market, compared to previous years.
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Although the aim is to increase investment in this sector, as it increases the productivity of
companies, the countries with the highest share of individuals working in the ICT sector
are those that have invested more in the reconversion and re-specialization of individuals,
so that the workforce could adapt more easily. In consequence, the number of individuals
who went into inactivity was reduced accordingly (Watanabe et al., 2018).
Figure 5. Individuals’ level of digital skills with basic of above basic overall digital skills (as % of all
individuals)

Source: Authors own processing of data from Eurostat database.

As can be seen in Figure 5, the share of people with basic or even intermediate digital skills
in some cases is quite different across European level. The Nordic countries have the most
employees with basic or above basic skills. There is a directly relationship between the
dimensions of this indicator and the GDP of the respective countries (Grigoli et al., 2020),
which can be analyzed by correlating this map with the first figure. This is because the
degree of development of an economy is related to the level of technological development
and digitization of services, both in communication and production field, both in the private
and public sector. As a result, the identification of these economies can be achieved by
observing the share of individuals with digital skills, which comes as a natural consequence
given that the workforce must adapt to the new conditions.
Regarding telework, the high level of technology comes as a precondition for the possibility
of conducting remote operations. For services that can be performed remotely, certain
inputs are needed and also specific resources. Studies have shown that the importance of
the factors already specified is seen in the ability of these new opportunities to lead to a
macroeconomic restructuring aimed to a sustainable circular economy. The most important
resource regarding the process described is the workforce, from the point of view of
adaptation and using the new methods (Bai et al., 2021).
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Figure 6. Unemployment (as % of total work force)
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Although the unemployment rate has fallen over almost a decade, due to the national
development of each country, the integration of individuals into the labour market and
labour mobility, companies have had to make part of the staff available to cover the costs
incurred and to remain on the market. Starting with 2019, there was an increase in the rate
of technical unemployment. This phenomenon can last for a long time if no integration
measures are taken. Much of the increase in this rate is caused by a lack of specialization
in the workforce. The states that have started the recovery process are those in which
companies and companies invest in staff retraining (Reich and Coglianese, 2021). The
largest share of the unemployed is in rural areas, which are considered disadvantaged due
to lack of resources and mobility compared to those in urban areas. This category of people
is prone to remain unemployed for a longer period of time because reemployment (taking
into account the costs of information on new jobs and specialization costs) is in some cases
too expensive (Antipova, 2021).
4. Conclusion
The analyzed data shows a dependence of the economic development of the countries and
the degree of digitization. We noticed that the countries with the highest rate of capital
accumulation are those that carried out digitization and technological processes before the
pandemic. The sectors of activity that have adapted the fastest are those that were
developed from this point of view even before the pandemic.
There is a vital factor that links the level of digitization and increasing the efficiency of
production processes: the human factor. The labour market must be prepared to adapt to
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the new requirements of the market, otherwise even more individuals will face technical
unemployment. From an economic point of view, digitization implies a greater efficiency
of the inputs. As for individuals, they need to adapt and the event to retrain in order to meet
market conditions in the future.
People who want to stay in the labour market for as long as possible need to develop digital
skills in order to be able to work in the new environment. People whose work does not
involve critical thinking and often perform repetitive activities are prone to be replaced by
automated processes, which are often more efficient and accessible than the regular
workforce.
The authorities and companies need to focus on labour force integration activities, focusing
the most on people in rural areas who do not have the same accessibility to work as
individuals in urban areas. These people are a category of individuals who can bring added
value to the economy, but because of their conditions do not operate in the market.
In the future, more and more jobs will become remote. The natural trend of things tends
towards digitalization, which means that the labour market must adapt. Connectivity will
play an even more important role in the future because telework will force individuals to
transform their private space into a personal work center, using appropriate tools to be able
to complete the tasks they have to perform.
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