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Abstract 

 

The most recent major event that has marked the whole of humanity, the COVID-19 pandemic, has meant 

a major change in lifestyle, from a digital perspective. The whole activity was based on the online 

environment, each person, depending on the basic activity, being forced to develop their digital skills in a 

short time. Thus, pupils, students, teachers, and employees in various sectors of activity, in the private 

sector or the budget, really gave the test of digital skills, in a context not of assessment of learning, but of 

assessment for learning. Each of us has been able to see our own level of digital skills and has taken 

action accordingly, all with the common denominator of improving digital skills and making the most of 

the digital devices available. What do digital skills entail? One of the eight key competencies, digital 

competence, aims, in general, at the efficient, creative and responsible use of information and 

communication technologies. The present study aims to draw a package of digital skills starting from the 

identification of the challenges of contemporary reality. 
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1. Introduction 

We live in the age of information technology. The passage of the coronavirus pandemic 

represented for the information society a huge leap in terms of the digitalization of professional, social 

and cultural activity, generated by the need to adapt quickly to the restrictions imposed by this situation. 

The importance of the studied topic results precisely from the fact that it is a topical topic, in the 

current context digitalization being not only an objective, but also a necessity, even a way of life. Social 

distance and teleworking, including online education, due to coronavirus, have brought to the fore digital 

technologies, computer applications, online platforms, digital networks, which are essential in providing 

information and distance learning tools. They offer not only a large amount of information, but also many 

and varied types of activities that are real learning opportunities, their range ranging from sharing 

personal skills to proposals for collaborative activities, on topics from various levels - art, economy, 

education, etc. Accessing them requires, of course, a certain level of digital skills, each person thus testing 

not only their ability to use certain devices, but also that of familiarization with the use of software / 

applications useful in everyday activity. 

2. State the Problem 

In this context, we considered it appropriate to formulate the following research issue: What are 

the categories of digital skills needed by an employee in the contemporary information society? 

3. Research Questions 

i. What are the defining characteristics of contemporary society?  

ii. What is the connection between data-information-knowledge?  

iii. What data characterizes the Romanian information society and how do they correlate at 

European level? • What concrete measures are set out in national and European policy 

documents to improve the digitalization of contemporary society?  

iv. What categories of digital skills are present in the training profile of an employee in the 

contemporary information society? 

4. Purpose of the Study 

The aim of this study is to inventory the main challenges of the information society in the crisis 

situation generated by the coronavirus pandemic and to structure a digital skills model suitable for 

successfully crossing a similar situation. 

5. Research Methods 

The investigative approach on digital skills required of an employee in the contemporary 

information society is based on the analysis of documents. In approaching this topic, the study of the 

literature and the analysis of other studies addressing this issue have contributed, through the data 
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collected, processed and interpreted, to the structuring of a package of digital skills in line with the 

challenges of the contemporary information society. The analysis of the documents was ascertainable and 

exploratory, and the information was analyzed both horizontally, in various categories, and vertically, 

following their evolution over time.  

6. From the industrial society to the information society 

6.1. Conceptual approaches to the information society 

The last three centuries of human history were marked by the transition from an agrarian society to 

an industrial one, then to an information society (Figure 1). 

 

 

 The last three epochs in the evolution of society 

The successor of the industrial society, the new society, marked by a growing volume of 

information that can be accessed by more and more people, with an ever-increasing speed of circulation 

due to new technologies, is found in the literature under various names. Thus, the synonymous series 

includes formulations such as post-industrial society, technotronic society, information society, 

knowledge society, and information age (Table 1). 

 

Table 1.  Conceptual approaches to the information society 

Name Defining features 

post-industrial society 

(Daniel Bell, 2021) 

an economy in which the focus is no longer on production but on services; 

massive privatization; 

liberalization of society. 

technotronic society 

(Brzezinksi, 1970; Ellul, 2018) 

modern technology, a combination of technology and electronics, present in 

all sectors of human activity; 

technology is no longer a tool, but an environment; 

relationships and experiences no longer take place directly but are mediated 

by technology, robotic behavior, impersonal procedures, and standardized 

rules. 

information / digital society 

 

the creation, transmission and use of information have a major impact on 

economic, social, cultural, political life; 

knowledge society / 

knowledge-based society 

(Toffler, 1983) 

the importance of scientific knowledge in the development of the economy 

and society; 

high rate of increase in the volume of knowledge that man can have; 

wide variety of media. 

agrarian society

-1700

http://dx.doi.org/


https://doi.org/10.15405/epes.23045.75 
Corresponding Author: Dumitrescu Iliana 

Selection and peer-review under responsibility of the Organizing Committee of the conference  

eISSN: 2672-815X 

 

 755 

Analyzing the main characteristics associated with the names of contemporary society, we find the 

presence of several common elements: ►technology becomes the core of the life of the individual and 

any organization or community; ►the essential attributes of technology are speed, variety, a large volume 

of information, ubiquity in all professional environments and in personal life; ►mediation of personal 

and professional relationships and experiences; ►roboting; ►personalization of many activities or 

procedures; ►Saving time and costs. We notice that the balance between the positive and the negative 

aspects is difficult to establish, the balance tilting depending on the perspective from which we look at the 

technology - personal, professional, of the businessman, of the employee, etc. 

6.2. Date. Information. Knowledge 

Although, in everyday speech, these concepts are often used as synonyms, they have a distinct 

meaning, the real meaning being acquired when they are introduced in a semantic context. 

Data represent quantitative values of facts, processes, phenomena. They take on significance in the 

context in which they are used. 

The information contains semi-structured data, on the basis of which decisions can be made. 

Having information guides us in predictable or unpredictable situations. 

Today, information has become a real element of production - it is sold, bought, collected, 

analyzed, processed, transmitted, received. Correct, complete, efficient information always provides an 

advantage to the person or company in the market. Whoever controls the information can have the power. 

With the advent of the computer and the Internet, there has been a real information revolution, 

which has substantially facilitated the process of collecting and processing information, with effects in 

terms of time and costs of making a decision. 

Philip Kotler (2008) considers the information to be the fifth most important resource for a 

company, along with money, materials, machinery, and people (Figure 2). 

 

 

 A company's resources in the information society 

Access to information is now facilitated by technological innovations. The media are numerous, 

varied, and fast, along with the print media, radio, television, an important place occupied by the Internet, 

considered the most flexible medium of information. If access to all these information media is within 

everyone's reach, an extremely important issue is the credibility of the information sources and the 

individual's ability to select and critically analyze the information. 

Knowledge is assimilated information, and its possession is influenced by psychological factors, 

the level of culture of each individual. "Unlike information, knowledge means beliefs and commitment," 

said two Japanese scholars in 1995, Ikujiro Nonaka and Hirotaka Takeuchi (1995), authors of The 

Knowledge-Creating Company: how Japanese companies create the dynamics of innovation. 

In the vision of Alvin Toffler ("Future shock"), since the ‚70s of the last century, knowledge is 

presented as the most important economic resource for an advanced society, even more important than 

money materials machinery people information
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labor or raw materials. Knowledge, with information as its raw material, becomes a priority resource for 

both enrichment and military power. This idea is continued in the volume "The Third Wave" (1983), each 

of the three waves representing the agricultural revolution, the industrial revolution and the computer-

based revolution. 

7. Information Society - Challenges and Solutions 

7.1. Data on the development of the information society in Romania 

According to the National Institute of Statistics, from the comparative analysis of the indicators 

used in characterizing the degree of development of the information society in Romania, in recent years 

there have been constant increases, in terms of: 

i. Employee use of the computer; 

ii. Use of fixed and mobile internet connections at the enterprise level; 

iii. Number of broadband internet subscriptions. 

According to EUROSTAT data (European Union, 2021), in the last 10 years, the internet access 

and broadband connection at family/household level in Romania have registered a constant increase from 

one year to another, Romania approaching the European average. If the EU average for internet access 

varies by only 3%, respectively from 95% in 2010 to 98% in 2021, in Romania we see an increase of 12% 

from 2010 to 2015 (from 79% in 2010 to 91% in 2021), in the last 5 years there has been a variation of 

the percentages, with decreasing trends towards 81% in 2020 and with a spectacular return in 2021, when 

it reaches the highest value so far, namely 91% (Figure 3). 

Regarding the broadband connection, it has increased by 100% in the last 12 years, from 42% in 

2010 to 84% in 2019 and 88% in 2021 (Figure 4).  

 

 

 

 

 EU - Romania internet access1 

 

 

 Broadband connection - households 

EU - Romania2 

 

 

 
1 http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=isoc_ci_in_en2&lang=en 
2 http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=isoc_r_broad_h&lang=en 
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7.2.  Digital reform in Romania 

National Strategy on the Digital Agenda for Romania 2020 (p. 18) specifies four areas for action: 

i. eGovernment, interoperability, cybersecurity, cloud computing, open data, big data, social 

media 

ii. ICT in Education, Health, Culture and eInclusion 

iii. eCommerce, research and development and innovation in ICT 

iv. Broadband and digital service infrastructure. 

The personal computer and the internet connection have become features present in all 

professional environments and in more and more families. Geographical distances and borders have 

disappeared as an objective obstacle to the transmission of information. 

Paradoxically, the rapid progress of new technologies facilitates and, at the same time, requires the 

digitization of the world. There is more and more talk of artificial intelligence, robotics, cloud computing 

and blockchain technologies. Like any major transformation in human history, digital transformation 

influences the way people live, work, learn, interact. The effects of digitalization are already being seen - 

the disappearance or replacement of some professions, the emergence of new ones (European 

Commission, 2018, pp. 1-2), which justifies the need to develop digital skills in order to maintain them at 

a level of adaptation appropriate to new developments. information and communication technology 

(ICT), as also concluded by Fraillon et al. (2018) in the international computer literacy study. 

The annual strategy for 2021 on sustainable growth (2020) details the measures needed to 

achieve the four major objectives for the development of the digital domain in Romania: ►connecting, 

►modernization, ►development and requalification and ►refinement. 

Digital reform measures and the necessary budgetary allocations are also provided in The 

Romania Recovery and Resilience Plan (PNRR), in component 7, Digital Transformation, grouped on 

the following areas: digital public services, digital connectivity, cyber security, digital skills, human 

capital and internet use. Of course, PNRR contains consistent reforms and investments in the Education 

component, intended to digitize the educational process. 

7.3. The information society 

Digitization is a process being implemented at the level of individual, company, state institutions. 

The information society is therefore built around three pillars: citizen - business environment – 

government (Figure 5). 
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 Pillars of the information society 

The information society is the result of the application of a legislative package designed to regulate 

electronic communication at all levels: ♦ citizen ↔ citizen, ♦ citizen ↔ business environment, ♦ citizen 

↔ state, ♦ business environment ↔ business environment, ♦ business environment ↔ state. Concrete 

examples of the implementation of digitization are the information portals of state institutions, online 

auction software, online payments, online bank transfers / eBanking, electronic certification, electronic 

archiving, electronic invoicing, online education platforms / eLearning. 

In such a highly dynamic computerized society, people are constantly put in new, non-

standardized problem situations, to which they must find quick and efficient solutions, proving their 

skills. Of course, each new experience also helps to identify those units of skills that can be improved. 

Especially in the business environment, there is a high demand for staff with digital skills. Lack of or low 

level of digital skills is a real obstacle in the employment of job seekers. 

The latest statistics on the Digital Economy and Society Index, DESI 2021, place Romania in the 

last place among the EU member states (27th out of 27), after, for three consecutive years, it was ranked 

26th out of 28 European countries (Table 2). 

 

Table 2.  Romania in the DESI Ranking 2018-2021 (Source: European Commission, 2021)      

 România UE 

 place score score 

DESI 2021 27 32,9 50,7 

DESI 2020 26 40,0 52,6 

DESI 2019 26 36,5 49,4 

DESI 2018 26 35,1 46,5 

 

These country reports, prepared by the European Commission since 2014, are the result of 

monitoring Member States' digital progress on the following 5 levels: ►human capital, ►connectivity, 

►integration of digital technology and ►digital public services (Figure 6). 

 

          ■ 1 Human capital ■ 2 Connectivity ■ Integration of digital technology e ■ Digital public services 

information 
society

citizen

business environment

government
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 Ranking 2021 Digital Economy and Society Index (Source: EC, 2021, p. 3) 

Of the four dimensions measured, the best position occupied by Romania is the 4th place in terms 

of ICT graduates, which represents 6.3% of all graduates, above the EU average, which is 3.9%. In 

contrast, more than two-thirds of Romanians do not even have at least basic digital skills (69%), and 

about 20% of Romanians have never used the Internet, which places Romania in last place in the EU, the 

last place occupying and for digital public services. In terms of connectivity, we rank 10th in the EU, due 

to the high percentages of the use of very high-speed broadband services (at least 100 Mbps), 87% of 

households in Romania have such subscriptions, the same percentages being recorded in the EU. 

8. Digital Skills - Transversal Skills in the Information Society 

 "The illiterate of the 21st century will not be the ones who can't read 

and write, but the ones who can't learn, wake up and learn again." 

Alvin Toffler (2020)  

Being digitally competent means using information and communication technology confidently 

and critically in work, leisure activities and communication with others. Digital competence is the ability 

of a person to select those knowledge, skills and values/attitudes needed to effectively solve a concrete 

problem situation in the field of ICT. 

In the information society, prosperity implies not only the existence of the latest digital 

technologies but also the ability to exploit and capitalize on their potential. In this sense, an inadequate 

level of digital skills would be the biggest obstacle to progress and success. The second digital agenda for 

Europe: 2020-2030 (2020) provides for the continuous updating of digital competencies, which are 

considered to be cross-cutting competencies, as they underpin other key competencies. Another important 

goal is to create new digital jobs for ICT experts. The strategic communications of the European 

Commission (2020), intended for the digital future of Europe, foresee concrete actions for the period 

2020-2030, considered the digital decade of Europe, so as to reach 20 milion ICT specialists and at least 

80% of the population to have basic digital skills. 
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8.1. Human capital - an indicator of the progress of the digital society 

According to DESI 2021 (EC, 2021, p. 9), Romania ranks 26th out of 27 EU countries. 

 

Table 3.  The evolution of human capital in Romania, cf DESI 2021 (Source: EC, 2021, p. 9) 

Romania             UE     

Human capital   place    score    score  Romania  UE 

DESI 2021 26 33,1 47,1 
 

DESI 2019 DESI 2020 DESI 2021 DESI 2021 

1a1. At least basic digital skills 

% of people 

29% 

2017 

31% 

2019 

31% 

2019 

56% 

2019 

1a2. Digital skills beyond elementary level 

% of people 

10% 

2017 

10% 

2019 

10% 

2019 

31% 

2019 

1a3. At least basic software skills 

% of people 

32% 

2017 

355% 

2019 

35% 

2019 

58% 

2019 

1b1. ICT specialists 

% of employed persons aged between 15 and 74 

2,2% 

2018 

2,3% 

2019 

2,4% 

2020 

4,3% 

2020 

1b2. ICT specialists 

% of ICT specialists 

24% 

2018 

24% 

2019 

26% 

2020 

19% 

2020 

1b3. Companies offering ICT training 

% of enterprises 

5% 

2018 

6% 

2019 

6% 

2020 

20% 

2020 

1b4. Graduates in ICT 

% of graduates 

5,6% 

2017 

5.8% 

2018 

6,3% 

2019 

3,9% 

2019 

 

The comparative analysis carried out both horizontally, between the results recorded in Romania 

and the EU average, and vertically, from one year to another, reveals the following realities (Table 3): 

i. Only 1 in 3 Romanians has at least basic digital skills, while the EU average is 56%, the 

increase in the last 2 years compared to 2019 being only 2%. 

ii. Only 1 in 10 Romanians have digital skills above the elementary level, a situation that has 

remained constant for the last 3 years and which has placed us on the last place in the EU, 

where 3 out of 10 inhabitants aged 16 to 74 have digital skills above elementary level. 

iii. We have seen a slight increase in digital skills in at least basic software skills, from 32% in 

2019 to 35% in 2020 and 2021, which is almost half of the EU average (58%). 

iv. In Romania, ICT specialists represent just over half of the number registered at EU level - 

2.4%, compared to 4.3%, in the last 3 years there has been a steady increase of 0.1% per year. 

v. We see good results for ICT graduates, who represent 6.3% of all graduates, well above the 

EU average of only 3.9%. 

8.2. The place of IT professionals in the labor market 

There is a dependency relationship between the number of digital jobs in the technical industry and 

other jobs outside this economic sector. At the EU level, each high-tech job is estimated to generate up to 

four non-high-tech jobs in the local economy (Goos et al., 2013).  
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In recent years, there has been the fastest growth in the number of jobs in the field of ICT 

compared to any other category of jobs. Thus, in the last 10 years, the employment rate of ICT 

professionals has increased by over 3% per year. Europe is experiencing an acute shortage of skilled 

people for existing or new jobs in the labor market, which require digital skills. According to European 

Commission estimates, more than 150,000 IT experts are needed in Europe each year, and studies show 

that the number of graduates in information technology does not cover the demand in the labor market. 

Reducing this digital skills gap is a constant concern of the European Commission, with numerous 

campaigns such as eSkills Week, eSkills and Jobs and the Grand Coalition for Digital Jobs significantly 

contributing to reducing this gap from +1 million in 2010, at approx. 700,000. In each EU country, the 

ICT industry and the European association DIGITALEUROPE have joined forces in such initiatives to 

increase the number of ICT professionals and reduce the digital skills gap. Cedefop (2018) estimates that 

in the near future, 90% of jobs will require a certain level of digital skills. 

8.3. Categories of digital skills 

The literature contains references to several types of digital skills. By scope, they can be classified 

as follows:   

i. Basic digital skills - digital literacy 

ii. Professional digital skills - specific to a specific field of activity 

iii. Digital ICT specialization skills - for ICT graduates 

As digital technology has penetrated all components of human life, the need to use digital devices 

leads to the integration of digital skills into the category of transversal skills. Having basic digital skills 

helps to develop the other key competencies in the process called lifelong learning. We use digital skills 

in the development of communication skills (in the mother tongue and/or in a foreign language), 

mathematics, science and technology, social and civic, entrepreneurship, cultural expression and, last but 

not least, the ability to learn to we learn. 

We further present a package of digital skills needed by an employee in the field of information 

technology to ensure success in professional activity (Figure 7). 

The skills package is customized according to the nature and complexity of the job, the 

organizational culture. The modelling of the competencies is done by reference to the attributions 

registered in the job description, correlated with the institutional development plan, the model/package 

obtained being able to be used in the situation of hiring, training or evaluating the staff. 
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 Digital skills package associated with an IT employee 

DIGITAL COMPETENCES

(DC)

ELEMENTAL DC

OF PERSONAL 
EFFICIENCY formed and 

developed through self-
learning and / or in the family, 
community, school, workplace

ACADEMIC

trained at school

OF PROFESSIONAL 
EFFICIENCY

formed and developed through 
self-learning and / or in the 
family, community, school, 

workplace

PROFESSIONAL DC

GENEROUS

associated with an economic 
branch / field of activity

SPECIFIC

associated with the sector of 
activity / job

IT SPECIALIZATION DC

TECHNICAL

on the use of computer 
software, ICT

INTERNET USE

search, selection and critical 
processing of information 

using the internet

USE OF IT APPLICATIONS

word processing, database 
usage / creation, media 

application usage, video 
conferencing, storage, 
document sharing, etc.

CYBER SECURITY

software update, browser, 
operating system, protection 

and management of personal / 
confidential information

RESEARCH INNOVATE IT

defining a problem of IT 
research, documentation, 

creation / development of IT 
solutions / programs / services

IT / eLeadership 
MANAGEMENT

project, sales, legal advice etc.
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9. Conclusions 

The topic of digital skills is a topical issue, inevitably associated in the literature with the 

information society and the knowledge century. The digital competence begins to acquire premises 

from the family, then its training is carried out in school and continues to develop in adults in the process 

of lifelong learning (life long learning). Taken at the end of the twentieth century in the field of 

professional qualifications, the term competence is introduced in pedagogy as a form of learning outcome 

and the ability of the pupil/student to be demonstrated in concrete situations. Competence does not mean 

a sum of knowledge, skills and attitudes, but the result of the combined use of these learning acquisitions 

to solve concrete problem situations. 

In the digital field, changes and innovations require a continuous updating of knowledge and 

skills, participation in continuing education programs being a necessity for maintaining employees and 

their productivity, with a major impact on the success of the organization, but also on the level of cyber 

security. The level of digital skills of employees can be either an advantage for a company, if it is high, or 

a threat, if it is a low one. Unfortunately, in the last three years, Romania occupies the penultimate place 

in the EU ranking in terms of human resources with digital skills. It is to be appreciated, however, that the 

authorities are concerned about correcting this deficit through appropriate economic and educational 

policies. 

We believe that the literature will reserve in the near future a much larger space for digital skills 

associated with an IT employee, the package proposed in this paper can be a starting point for new 

research. 
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