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Abstract: In the context of globalization, new information and communication
technologies are regarded as crucial drivers of daily life and economic activity,
playing a strategic role in global development and holding significant potential
for enhancing organizational efficiency. This research is grounded in societal
changes catalyzed by the evolving trend of digitalization, which is
fundamentally transforming the labour market, economy, and social life.
Taking this into account, the primary objective of this research is to provide an
overview of the stage of digitalization in Romania and the implications this
phenomenon has on the labour market, in the present era of globalization.
The methodological approach involves conducting a literature review in this
domain, utilizing the VOSviewer tool, and adopting a statistical perspective
based on DESI reports. Through this investigation, we aim to identify the
fundamental elements characterizing the labour market and digital
transformation in Romania, drawing upon existing literature.
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1. INTRODUCTION

The rapid development of technologies, innovations, and digital devices, and their
almost immediate integration into society and the economy, highlight the urgent need to
comprehend their impacts and effects. The digital revolution is not merely a theoretical
concept; it is a tangible reality that intersects with our daily lives, influencing and
involving us all.

In this context, the new information and communication technologies (ICT) are
considered a significant engine of everyday life and economic activity, thus holding a
strategic role in global development and the potential for increasing organizations'
efficiency (Ohlin, 2019). ICT development has imposed a different work rhythm and
reaction capacity on companies operating in Romania. Considering that the economy is
based on knowledge, access to data and resources has become imperatively necessary,
facilitating the formation of skills and abilities of the employed personnel. The key to
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success lies in a manager's/leader’s ability to establish intelligent organizations where the
human factor plays a central role, with innovation being the basis of obtaining a
competitive advantage.

The research objective of this paper is to provide an overview of the stage of
digitalization in Romania and the implications this phenomenon has on the labour market,
by conducting a literature review in this field, applying the VOSviewer tool, and adopting
a statistical perspective based on DESI reports. Living in a society characterized by a rapid
pace of development, where technologies, innovations, and digital devices are gaining
increasing significance, necessitates the analysis and understanding of the implications of
these phenomena on the labour market, human resources, and strategies within the
economic and business environment.

The structure of the paper comprises two main parts. The first part provides a
review of the specialized literature in the field, presenting findings about the digitalization
process and its implications in the economic and social environment. The second part of
the paper encompasses the methodology, results, and discussions on the bibliometric
analysis regarding the literature review, as well as the stage of digitalization in Romania,
utilizing DESI indicators. In conclusion, the research findings are presented.

2. LITERATURE REVIEW

The concept of digitalization can be defined from several perspectives. From the
academic perspective, Brennen and Kriess (2014) see digitalization as digital
communication and, at the same time, as the influence of digital mass media on
contemporary social life.

As conceptual perspective, the modern one, “digitalization is the use of digital
technologies to change a business model and provide new revenue and value-producing
opportunities; it is the process of moving to a digital business” (Gartner Glossary, 2024).

Digital technologies are rapidly transforming the entire society. Some skills and
jobs have become morally outdated, facing the risk of disappearing, while new ones are
encountered due to the ever-expanding technology (Cetindamar et al., 2021).

Digital technologies based on hardware, software, and computer networks are not
a novelty, but compared to the third industrial revolution, in the context of the fourth
industrial revolution, they become more complex and integrated and, as a result, contribute
to the transformation of society and the global economy. According to the opinion of the
founder and executive director of the World Economic Forum, Schwab (2016), this
phenomenon - Industry 4.0 - blurs the boundaries between the physical, digital, and
biological spheres, being characterized as a revolution of platforms, networks, digital
technology, digitization and, last but not least, a revolution of people.

Furthermore, according to the opinion of Dong and McIntyre (2014), this period is
the second age of machines, arguing that the effect of these digital technologies will be felt
globally. In simpler terms, the Fourth Industrial Revolution refers to how technologies
such as artificial intelligence, autonomous vehicles, and the Internet of Things (IoT) are
closely intertwined with human physical life.

The fourth industrial revolution is based on the real-time availability of all relevant
information regarding all production elements (Lee et al., 2018). Companies thus can adapt
and optimize their processes according to different criteria, such as costs, availability, and
resource consumption. Therefore, good levels of broadband connectivity are an essential
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prerequisite to allow the real-time circulation of information and for companies to enjoy
the benefits of this latest industrial revolution (Wollschlaeger et al., 2017).

Digitalization is the primary process that has implications in several areas of the
fourth industrial revolution, such as facilitating how people access information through
well-known devices such as mobile phones, tablets, laptops, and smartwatches (Brafia,
2019).

The logistics sector is also impacted by digital transformations that have an
upward trend nowadays, with Industry 4.0 aiming to develop intelligent and interoperable
work environments. Industry 4.0, or the fourth industrial revolution, is essentially an
ascending process with tumultuous development so that, at present, no enterprise can
function without having developed or developing a digital strategy. The business
environment must be prepared to face changes generated by a series of factors such as
speed, volume, and also the unpredictability of production, new relationships between
research institutes, new links between large and small enterprises, new ways of
cooperation between all business levels, whether we talk about design, production, sales,
logistics, maintenance, the need for updated and new skills, alongside new ways of
working, as well as closer links between the business environment and the user, all these
being categorized as challenges of digital transformation (Schlosser et al., 2023).

In the current context, one of the main problems and even a barrier in the transition
to the digital economy is the need for more human resources to work under the new
conditions. In this era of digitalization and automation, developing employees' skills and
work aptitudes are mandatory requirements for successful activity (Schislyaeva,
Saychenko, 2022). Although the educational process is becoming increasingly continuous
and implemented by individuals throughout their lives, the starting point in forming
qualified labour resources in Romania is the professional education received in educational
units (Barna, Epure, 2020; Trif et al., 2022).

The European Union (EU) comes to the aid of state authorities in this field with
the Digital Education Action Plan (DEAP) (2021-2017) (European Commission), which
can be considered the basis for forming digital competencies by using digital technologies
in the educational process, thus contributing to the development of digital skills that are
imperative to ensure the transition to the digital economy.

The priority areas on which the program mentioned above is based and which
ensure the improvement of the educational process are:

- the use of digital technologies in the teaching and learning process of students;

- improving the development of digital skills and aptitudes.

Digital transformation has significantly changed society and the economy, having
an increasing influence on everyday life. The COVID-19 pandemic highlighted the need
for much more developed digital skills in education and training and various challenges for
education and training systems regarding digital capabilities and training capacities in this
field for teaching staff.

According to studies conducted before the onset of the Covid-19 pandemic,
statistics show the following:

- the Organization for Economic Cooperation and Development (OECD, 2019)
published a study according to which less than 40% of teachers at the EU level are
prepared to use digital technologies in the teaching process;

- the International Computer and Information Literacy Study (ICILS, 2018) shows
that more than 30% of children aged 13-14 still need to possess the minimum digital skills.
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Adapting people to the new requirements generated by digital transformation is
essential for success, as Smit et al. (2020), a new job in the information and digital
technology sector supports the creation of 2-4 jobs in the overall economy.

Researchers' results in digital transformation and digital skills necessary for a
successful profession allow the approach of these skills of employees working in the
digital economy from different perspectives.

In the first approach, the focus is placed on people's behavioral skills. The World
Economic Forum (2023, p. 38), through the ”Future of Jobs Report” presents the top 10
most relevant skills in 2023: “analytical thinking”, “creative thinking”, “resilience,
flexibility and agility”, “motivation and self-awareness”, “curiosity and lifelong learning”,
“technological literacy”, “dependability and attention to detail”, “empathy and active
listening”, ”leadership and social influence”, ’quality control”.

Another approach involves the emergence of the population's digital literacy
concept, constantly developing skills to adapt to new technologies, which simultaneously
requires assessing the level of digital skills. The development of digital literacy skills is of
significant importance for ensuring the employment rate at the EU level, as it is expected
that most jobs in the European community will require such skills (Bejakovié¢, Mrnjavac,
2020; Ollerenshaw et al., 2021).

In the context of technological development and the phenomenon of globalization,
the need to shape the European training profile is emphasized, which involves acquiring
several eight key competencies having the same level of importance, according to the
Framework of the 8 Key Competencies:

* “communication in the mother tongue;

» communication in foreign languages;

» mathematical competence;

* essential competencies in science and technology;

* digital competence;

* learning to learn;

* sense of initiative and entrepreneurship;

* social and civic competencies, cultural awareness and expression” (European
Commission, Recommendation 2006/962/EC).

As we can observe, digital competence is part of the list of 8 competencies that
define the European training profile, and, according to the opinion of Pettersson (2018),
digital competence involves the responsible use of media and means of communication in
every field, starting from education, to the work process and even in leisure time, so that
activities are carried out as efficiently as possible.

The labour market in Romania is undergoing significant transformation due to
digitalization. With the rapid advancement of technology, including the proliferation of
artificial intelligence, automation, and digital platforms, traditional job roles are evolving,
creating both opportunities and challenges for workers. Digitalization is reshaping
industries, leading to the creation of new jobs requiring digital skills while rendering some
traditional roles obsolete.

In Romania, efforts are being made to adapt to this digital shift, with initiatives
aimed at upskilling the workforce and fostering digital literacy. However, disparities in
access to digital infrastructure and education remain, posing barriers to fully realizing the
benefits of digitalization in the labour market (units (Barna, Epure, 2020; Cristea et al.,
2022; Trif et al., 2022).
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3. METHODOLOGY

The methodological research used in this study, consists of a review of the existing
literature in this field, by applying the VOSviewer tool, but also by the statistical point of
view, based on indicators from DESI reports.

The data used for the analysis of the indicators was collected from DESI reports
for a period of 3 years, from 2021 to 2023 (European Commission, 2023). The indicators
presented for the EU Member States cover four complex areas: human capital,
connectivity, digital technology integration and digital public services.

4. RESULTS AND DISCUSSIONS
4.1. Bibliometric analysis of the literature underpinnings

By applying the VOSviewer tool for the keywords digital transformation and
labour market, used in articles published in the Web of Science Core Collection (Figure
no. 1), 482 results were obtained.

The results were grouped in 7 cluster that were generated, as follows:

e cluster 1 (red cluster), with 21 items/keywords such as labour, work,
automation, gig economy, digital platforms, future of work, digitization;

e cluster 2 (green cluster), comprising 20 items/keywords such as digital
transformation, education, students, creativity, digital competencies,
innovation, soft skills;

e cluster 3 (blue cluster), comprising 16 items/keywords such as digital
economy, human capital, labour market, artificial intelligence, regional
development, sustainable development;

o cluster 4 (yellow cluster), comprising 14 items/keywords such as
employment, growth, jobs, tasks, ICT, polarization, technological change;

e cluster 5 (purple cluster), comprising 12 items/keywords such as
competitiveness, globalization, employability, knowledge economy,
labour productivity, unemployment;

e cluster 6 (blue light cluster), comprising 12 items/keywords such as labour
market, covid-19 pandemic, productivity, technology, wages;

e cluster 7 (orange cluster), comprising 7 items/keywords, such as
challenges, industry 4.0, performance.
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Figure no. 1. VOSviewer results of the co-occurrence of all keywords used in articles
published in the Web of Science Core Collection - search items digital transformation and
labour market

As regards the results of the co-authorship used in articles published in the Web of
Science Core Collection, searching the items digital transformation and labour market
(Figure no. 2), the authors of the 482 published articles were grouped in 4 clusters, with the
main countries in Russia, Spain, Italy, Germany, Portugal, Lithuania, China, but also

Hungary and Romania.
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Figure no. 2. VOSviewer results of the co-authorship used in articles published in the Web of
Science Core Collection - search items digital transformation and labour market

4.2. Analysis of the level of digitalization in Romania

The Digital Economy and Society Index (DESI) represents a composite index
created and published by the European Commission (2023), which synthesizes and
presents indicators on the digital performance of EU member states and tracks annual
progress at the European level.

Since 2014, the European Commission has been creating and publishing these
reports, which are a tool for monitoring the state of digitalization in EU member states.
DESI includes country profiles that help member states identify areas that need to be
treated with higher priority and thematic chapters that provide a European-level analysis of
essential digital areas to support policy decisions.

In 2021, the European Commission (2023) adjusted the DESI report, from the five
major areas based on which the analyses of the state of digitalization at the European level
were carried out - human capital, connectivity, integration of digital technology, use of the
Internet, and digital public services — to the four main areas of the Digital Compass,
namely: “human capital, connectivity, integration of digital technology, and digital public
services”. Therefore, starting from 2021, DESI includes the analysis of indicators
structured around on the four pillars.

Digitalization is correlated with better company performance in terms of
productivity, management practices, innovation, and job creation, which means that
digitalization becomes essential for any company that wants to ensure a competitive
advantage.

For Romania, digitalization still represents a challenge that is quite difficult to
overcome. Whether we are talking about the low level of human resources trained in this
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field or the lack of a national strategy for digital transformation, the state of digitalization
in Romania is deficient, being in last place for a long time in the DESI reports, thus
moving away from the EU member states.

The analysis period of the DESI indicators (European Commission, 2023) that will
outline an overview of the state of digitalization in Romania is 2020-2022 with the help of
the following DESI reports:

- DESI 2021 - data presented from 2020;

- DESI 2022 - data presented from 2021;

- DESI 2023 - data presented from 2022.

In 2020, according to the data presented by the European Commission in the DESI
2021 report, Romania is overall in the last place compared to EU member states (Figure
no. 3). The low overall score is because the scores recorded in each domain are very low.

In human capital, Romania ranks 26th; in the integration of digital technologies, it
ranks 25th; in digital public services, it ranks last; the only area where the score is higher is
connectivity, where it ranks 10th, but it is not enough to consolidate its position in terms of
digitalization compared to EU member states.
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Figure no. 3. Ranking of EU member states according to DESI 2020

Even in 2021, Romania's situation has remained the same, at the bottom of the
DESI ranking, in 27th place, as the Figure no. 4 shows.

The year 2021 brings less good results in the field of connectivity, with Romania
registering a lower score than in 2020 and dropping to 15th place from 10th. In the other
domains, human capital, integration of digital technologies, and digital public services, it
ranks last, in 27th place, registering the lowest score among EU member states.
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Figure no. 4. Ranking of EU member states according to DESI 2021
The most recent data published by the European Commission, those from 2022
which are presented in DESI Report 2023, also show a deficient score recorded by

Romania.
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Figure no. 5. Ranking of EU member states according to DESI 2022
The unfavorable situation illustrated with the help of Figure no. 5 is caused by the
slow progress generally recorded in digitalization and digital transformation.
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Romania records good results in the connectivity domain, but more than this
aspect is needed, given that the other domains, such as human capital and digital public
services, record the lowest scores compared to other EU member states.

The results of analysis of the DESI indicators give us an unfavorable image of
Romania compared to the EU Member States, because it ranks last, according to the latest
DESI report.

Therefore, Romania has to invest and work in terms of digitalization and digital
transformation, in order to be able to ensure its sustainable development and to gain
competitive advantage.

5. CONCLUSIONS

The fact that we live in a society characterized by a very fast pace of development,
in which technologies, innovations and digital devices are gaining more and more
importance, requires analysis and knowledge of the implications of these phenomena on
the labour market, human resources and strategies in the economic and business
environment.

With the help of this research and the results obtained from the statistical analysis
of indicators specific to digitalization, it was found that in Romania digitalization is only at
an early stage, ranking towards the last places and even on the last place in terms of DESI
indicators: human capital, connectivity, digital public services, and integration of digital
technology. Therefore, we propose measures for each component of DESI to enhance
digital connection with the labour market in Romania.

As regards connectivity, DESI evaluates the quality and accessibility of broadband
networks in Romania. Improved connectivity allows businesses to adopt digital
technologies more effectively, facilitates remote work arrangements, and enables
individuals to access online job opportunities. A robust digital infrastructure contributes to
a more dynamic and connected labour market by reducing geographical barriers to
employment and increasing access to digital resources for job seekers.

Regarding human capital, DESI assesses the availability of digital skills training
and education in Romania. A skilled workforce in digital technologies is crucial for
businesses to innovate, compete globally, and adapt to digital transformation. Investing in
digital skills development programs can enhance employability, enable career
advancement, and address skill mismatches in the labour market (Noja et al., 2022).
Moreover, according to Boucher (2020), when human resources lack a high level of digital
skills and are not fully prepared to face the challenges posed by digital transformation,
digitalization, and artificial intelligence, there will be a reluctance among companies to
utilize digital services and make them available to people.

In terms of integration of digital technology in businesses, DESI evaluates the
digitalization of businesses in Romania, including the adoption of digital tools, e-
commerce platforms, and digital marketing strategies. Businesses that embrace digital
technologies are better positioned to create new job opportunities, increase productivity,
and respond to evolving market demands. Digitalization also drives demand for skilled
workers in fields such as software development, data analysis, and digital marketing,
shaping the composition of the labour market.

As regards digital public services, these play a role in supporting labour market
policies and employment services in Romania. DESI assesses the availability and
accessibility of digital public services, including online job portals, unemployment benefits
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platforms, and skills training programs. Streamlining administrative procedures, improving
access to information, and enhancing digital literacy can facilitate labour market
participation, support job seekers, and promote workforce development.

In summary, DESI provides valuable insights into the digital dimensions that
influence the labour market in Romania. By addressing challenges and leveraging
opportunities identified in DESI, policymakers, businesses, and stakeholders can promote a
more inclusive, dynamic, and resilient labour market that harnesses the benefits of
digitalization for economic growth and societal development.

To effectively address both current challenges and those impending, a crucial step
involves boosting investment in development and innovation while concurrently raising
awareness and fostering the enhancement of staff digital skills to their utmost levels.
Additionally, a significant consideration is the absence of internet coverage in certain areas
of Romania. To expedite the transition to a digital society, these gaps must be swiftly
eradicated.

Future research directions will bring to the fore the econometric modelling of the
interplay of digital transformation and innovation credentials with the main sectors of the
labour market both in Romania, and in the all EU Member States.
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