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Abstract

The paper is aimed to rank countries similar in terms of selected diagnostic variables: 
in terms of digital competencies held and variables related to the youth professional 
activity. The method of descriptive and statistical analysis, including comparative anal-
ysis, is used in the study. The paper also uses cluster analysis. The conducted analy-
sis included the empirical material referring to the youth at the age of 15-29 taken 
from the Eurostat database. The research period is 2011–2019. The analysis by type of 
educational and professional activity of young people conducted in the EU member 
countries allowed the identification of four groups of countries, differing in the levels 
of both the NEET rate (Neither in employment nor in education or training) and the 
digital skills. The digital skills have been additionally grouped into competences in the 
field of information, communication, problem-solving and programming skills. The 
group of countries with the lowest NEET rate proved to include those where young 
people presented high levels of digital skills in all the dimensions analyzed. The study 
shows that acquiring digital competencies enables young people to participate in com-
munities and gives them a better chance for professional activity. 
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INTRODUCTION

Nowadays, the labor market sets the new challenges for the youth. 
Youth is the most versatile and active segment of an economy and is a 
vital source of creativity and innovation (Singh & Panackal, 2017). Not 
only the theoretical knowledge, education and practical skills count, 
but also digital skills are of great importance. Digital competencies 
involve critical and responsible use of the digital technology. There is 
a great interest in them in the context of studies, occupation and being 
a part of the communities (European Union, 2006). In the near future 
poor digital skills can result in the social exclusion and low-value work. 
Whereas, strong digital competencies may guarantee competitiveness, 
safety of the employment and highly paid positions. These are signifi-
cant factors considered by the young people who are the new members 
of the labor market seeking their chances in the digital economy.

The European Commission (2020) has published the Education and 
Training Monitor, which analyzes the progress in education and 
training in the EU. As a result, it has been revealed that more than 
15% of the young people in all the surveyed countries do not possess 
sufficient level of digital skills (European Commission, 2020). This 
Monitor shows that digital competence is linked to socio-economic 
background. Characteristics reflecting higher socioeconomic status as 
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measured, for example, by parents’ educational attainment, their occupational status and the number of 
books at home are positively linked to young people achievements. The consistent and statistically sig-
nificant relationship between socio-economic status and young people achievements across the Member 
States of the EU offers evidence of a digital divide, in which young people from lower socioeconomic 
backgrounds on average perform poorly in computer and information literacy than their peers from 
more privileged backgrounds (European Commission, 2020). 

A strong digital economy powered by Europeans with digital skills is vital for innovation, jobs, growth 
and European competitiveness. The spread of digital technologies massively affects the labor market 
and the type of skills needed in the economy and society (European Commission, 2021). Over 70% of 
businesses have said that lack of staff with adequate digital skills is an obstacle to investment (European 
Commission, 2021). 

The research by the Learning and Work Institute in partnership with Enginuity and WorldSkills UK 
claimed 88% of young people think digital skills will be important for their future careers, and 62% said 
they have the basic digital skills employers might need, such as the ability to communicate digitally or 
use common software (McDonald, 2021). However, when it comes to more complex digital skills, such 
as coding or using specialist software, only 18% of young people said they thought they had these more 
advanced skills employers might need (McDonald, 2021).

1. LITERATURE REVIEW

The source literature comprises several terms de-
scribing the present economy, such as “new econo-
my”, “digital economy”, “knowledge-based econo-
my”, “electronic economy”, “web economy” or “in-
formation economy”. The pluralism of the concept 
results from some features of the new economy, 
which were emphasized by Tapscott (1996). The fea-
tures include globalization, virtualization, digitiza-
tion, innovativeness, the strategic role of knowledge 
and working within the network. Tapscott (1996) al-
so explicitly emphasized the advantages of the new 
reality, in which the information networking influ-
ence on the economy, community, work, education 
and possibility of communicating prevail.

The information and knowledge (know-why) be-
came the most important factors in the digital 
economy, particularly significant for the intellec-
tual (Kowalczyk, 2017) and technological develop-
ment (Chojnicki, 2001). The acquired knowledge and 
competencies along with their quality and updating 
guarantee the ability of being a part of the commu-
nity and increase the prospect of employment (Arms 
& Bercik, 2013; World Economic Forum, 2014). It is 
also legitimately pointed out by Prokurat (2016) that 
technology has updated work to the 2.0 version, in 
which the activities is based on knowledge, crea-
tion and processing the information through digi-

tal devices. A great number of digital devices is used 
in many fields such as education, administration, 
banking, agriculture, trade and industry, which is 
interlinked with the growing need for the employees 
with digital skills (Brynjolfsson & McAfee, 2014).

In the conditions of digital economy, people must 
face the widespread transfer of information, which 
imposes constant learning in order to meet dynamic 
requirements of the labor market. The results of the 
WEF “The Future of Jobs 2018” (World Economic 
Forum, 2018) shows that over 50% of the total num-
ber of jobholders will be obliged to improve their 
qualification or be retrained to prevent the loss of 
employment. The lack of digital skills will pose the 
main threat of discrimination, inadequacy, and labor 
market exclusion. Nowadays, acquisition of the digi-
tal competencies by the youth is not only useful, but 
also essential.

Young people should acquire knowledge and im-
prove their individual abilities at different stages of 
their career in order to exist in the computer-op-
erated world, and work with Internet network and 
advanced technologies. The whole process leads to 
the education system (at the very elementary stage) 
and learning regardless of its form of realization. It 
is worth mentioning the great significance of the 
retrain institutions, which enable increased invest-
ments in the human capital qualifications. Human 
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Capital Theory thus lays considerable stress on 
the education of individuals as the key means by 
which both the individual accrues material ad-
vantage and by which the economy as a whole 
progress (Gillies, 2015). In a simple equation, the 
more and better education individuals possess, 
the better their returns in financial rewards and 
the better the national economy is (Gillies, 2015). 
Reducing the percentage of young people in for-
mal and non-formal education by contrast causes 
negative impact on the overall intellectual poten-
tial of the country (Mishchuk et al., 2019).

It is concluded that digital literacy is one of the 
skills which remains critical for work seekers (es-
pecially for young people belonging to NEET) 
to increase their chances of achieving continu-
ous work opportunities, and eventually obtain 
employment (Matli & Ngoepe, 2020; Luka et al., 
2019). There is a positive association between pop-
ulation skills and economic growth (OECD, 2015; 
Hawkes & Ugur, 2012; Hulten, 2017). Education is 
a critical force that generates technological pro-
gress in an economy (Kefela, 2010).

2. AIMS AND HYPOTHESIS

The aim of this study is to assess the educational 
and professional activity of young people in select-
ed European countries and to identify the simi-
larities between the countries in terms of selected 
diagnostic features. 

The hypothesis is as follows: 

H0: Staying outside the sphere of youth employ-
ment and education depends on the level of 
digital skills.

3. METHODOLOGY

3.1. Research period

The empirical studies included in this paper were 
chosen from the international database Eurostat 
(European Statistical Office). Empirical material 
of data concerns the young people at the age of 15-
29 from 28 EU countries. The research period is 
2011–2019.

3.2. Research methods

The statistic method analysis including compara-
tive analysis, as well as cluster analysis, were ap-
plied to accomplish the above-mentioned aim of 
the study. The cluster analysis is a tool used for ex-
ploratory database analysis, which aim is to group 
objects in such a way that the degree of the objects 
connection with other objects of the same group 
would be the largest and the connection with the 
remaining objects would be the smallest (StatSoft, 
2019). The cluster analysis procedure (Table 1) was 
performed in the R program (Walesiak, 2008). 
The research variables selection includes the youth 
situation in the labor market, shown in the Table 
2. There were five variables selected from the 
Eurostat database related to digital competence, 
namely: information skills (job search or sending 
an application; looking for information about edu-
cation, training or course offers), communication 
skills (sending/receiving e-mails), problem-solv-
ing skills (Internet banking), software skills (cre-
ating websites or blogs). All variables were selected 
using HINoV method (Table 1). The goal of this 
method is to select a smaller number of variables 
from the original set of variables by eliminating 
those that interfere with the existing class struc-
ture in the examined population of objects. As a 

Table 1. The procedure of the cluster analysis application with using the R program 
Source: Authors’ elaboration.

Nr The cluster analysis stages The functions and packets of the R program applied
1 The choice of variable Packet clusterSim [functionHINoV.Mod (method applied = k – medoidów – PAM*)]

2
The choice of the variable values 

standardization formula Packet clusterSim [function data.Normalization (type applied =”n1”)]

3 The choice of distance measure Packet clusterSim [function dis.GDM (determined distance measure = GDM1)]
4 The choice of classification method Packet clusterSim – PAM method applied
5 The number of the classes determination Packet clusterSim [applied: index.Gap]

6 The evaluation of the classification results PacketclusterSim [function replication.Mod (method applied = PAM), adjusted 
Randa Index value determinated]

Note: *PAM – Source: Kauffman and Rousseeuw (2005). 
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result, each variable receives its contribution to 
the existing class structure. A common age range 
was used for the variables on digital competences 
and the variables on educational and professional 
activity (age of 15-29)

Table 2. The characteristics of the selected 
variables describing the conditions of the youth 
at the age of 15-29 in the labor market 

Source: Authors’ elaboration.

Variable Name
X1 Youth employment rate 
X2 Youth unemployment rate 
X3 NEET rates

X4
Internet use: looking for information about 
education, training or course offers

X5 Internet use: sending/receiving e-mails
X6 Internet use: creating websites or blogs
X7 Internet use: job search or sending an application
X8 NEET rates – tertiary education (levels 5-8)
X9 Internet use: Internet banking

4. RESULTS 

The analysis of the educational and profession-
al activity paths of the young people in the la-
bor market was performed according to Eurostat 
four-element typology, which distinguishes the 
following categories (Eurostat, 2017):

• Exclusively in education. 
• Exclusively in employment. 
• Both in education and in employment. 
• Neither in employment nor in education or 

training (NEET). 

4.1. Exclusively in education  
and combining education  
with employment

The youth education can be realized in a formal 
(compulsory institutional education) as well as in 
a non-formal way (facultative participation in the 
training, apprenticeships or postgraduate stud-
ies). The youth have possibilities to acquire skills 
through self-education (trial and error method) 
or combining work and education. Entering into 
the labor or apprenticeship market not connected 
with the studying field may indicate ambition and 
self-reliance to the potential employer.

In 2011, 36.3% of the youth in the EU at the age of 
15-29 were undergoing only formal education while 
the informal education was 16.6%. In the case of 
combining formal education with employment, the 
indicator level reached 9.8%, while the indicator re-
ferring to combination of employment with non-for-
mal education reached the level of 37.3%. In 2019, 
36% of the Europeans at the age of 15-29 remained 
in the formal education system exclusively, the val-
ue of non-formal education was 13.7%. In the case of 
individuals who took up employment and remained 
in the formal education system, in 2019 in the EU 
the value was 11.2%, and in the case of employment 
and non-formal education the value level was 39.1%. 
The analysis of the given values in the research peri-
od shows a slight growth of the proportion of young 
people who combine employment with formal edu-
cation (increase of 1.4 pp.) The upward tendency can 
be noted among people who combine employment 
with non-formal education (increase of 1.8 pp.).

Figure 1. Young people by education and employment status, EU (% share)
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According to the Eurostat data (2020a) the great-
est number of young people at the age of 15-29 
in 2019 who linked employment with formal ed-
ucation was noted in the Netherlands, Denmark 
and Germany where the value reached equivalent 
to 36%, 26.5% and 21.9%. In the case of combin-
ing employment with non-formal education, the 
highest proportion of young people at the age of 
15-29 who used this form of professional activity 
was noted in Malta (57.4%), the United Kingdom 
(50.6%) and Cyprus (48.5%) (Eurostat, 2020a). The 
largest number of young people at the age of 15-29 
in 2019 who remained only in the system of for-
mal education was noticed in Greece (50.1%), Italy 
(45.2%) and Portugal (43.8%) (Eurostat, 2020a). 
Whereas in the case of the ones remaining exclu-
sively in the system of non-formal education, the 
greatest number of young people using this sys-
tem was in Italy (23.1%), Greece (18.6%) and Spain 
(18.1%) (Eurostat, 2020a). 

4.2. Exclusively in employment

The youth employment indicator comparing the 
years 2011 and 2019 shows an increasing tendency 
referring to both, the whole population of young 
people analyzed in a study case group and with a 
gender division study. The highest growth of em-
ployment which occurred in the research period 
was noticed among European females (increase 
of 3.4%). According to the Eurostat database 
(2020b) the highest proportion of males employed 
in 2019 was noticed in the Netherlands (72.9%), 
Malta (68.7%) and Austria (68%). The highest 
growth values applied to females appeared also 
in the Netherlands (74.3%), Malta (64.5%) and the 
United Kingdom (62.8%) (Eurostat, 2020b).

4.3. Neither in employment nor  
in education or training (NEET)

The age in which a young person decides to start a 
career depends on social background (e.g., parents’ 
education degree) and general background (e.g., the 
size of the place of inhabitancy) (Kutwa, 2018). The 
quality of this career start strongly relies on the qual-
ity of education and competency. Young people are, 
in particular, subject to the barrier, which impedes 
the fluent transformation from the education to the 
employment system. In the source literature, the fol-
lowing barriers, which can be applied to youth enter-
ing the labor market, can be distinguished:

• Lack of work experience.

• Lack of matching the competencies and skills 
to the employers’ needs.

• Lack of developed community network sup-
porting the process of finding the satisfactory 
employment possibilities.

• Discouragement or lack of motivation.

• Health restrictions.

• Early parenthood.

• Family and close relatives (unemployment 
and/or low education level of the parents, pov-
erty, crime, addiction to psychoactive sub-
stances, alcohol etc.) 

It is a common phenomenon that the first job of 
youth diverges from their dreams and ideas. Low 

Figure 2. Youth employment rate, EU (% share)
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payment or completing simply tasks required at 
certain work positions can lead to discourage-
ment. The attractive working conditions appear 
after some work experience gaining. Nevertheless, 
the later a young person enters the professional ac-
tivity, the smaller opportunity of finding a suitable 
employment or any employment at all appear. 

The NEET population occurs among the youth. The 
term “NEET population” was used for the first time 
in 1999 in the British government report ‘Bridging 
the Gap’, in the context of the teens between 16 
and 18, who was neither in employment nor in ed-
ucation or training during the period of 6 months 
(Rogozińska & Pawełczyk, 2014). The NEET pop-
ulation is defined as a three times null generation, 
which means the youth who are not in education, 
employment, or training. The NEET population is 
not a homogeneous group of people; this is a very 
diverse group. The following subgroups can be dis-
tinguished among the NEET population: 

• Conventionally unemployed (short and long-
term unemployed). 

• Unavailable (include young people who are 
unavailable due to family responsibilities and 
those young who are unavailable due to illness 
or disability). 

• Disengaged (this category includes discour-
aged workers and young people who are pur-
suing dangerous and asocial lifestyles). 

• Opportunity seekers (include young people 
who are seeking work or training but are hold-
ing out for the right opportunity).

• Voluntary NEETs (constructively engaged in 
other activities such as art., music and self-di-
rected learning). 

The factors determining the subgroup of NEET 
population can overlaps with each other, which 
may result in multiplied strength of the impact on 
the personal and professional situation of a young 
person. 

Members of NEET population constitute some-
thing more than just ‘unemployed youth’; the 
notion also applies to the occupationally passive 
graduates (unemployed and not searching for em-
ployment), individuals who completed their ed-
ucation and have never entered the labor market 
(Kurzawa, 2018).

The indicator relevant to NEET population at the age 
of 15-29, analyzing the period 2011–2019, showed a 
decreasing tendency in both groups: the whole pop-
ulation of one particular group and the group with a 
gender division. The Eurostat database (2020c) shows 
that the highest percentage of males at age of 15-29 in 
2019 who are the members of the NEET population 
was noticed in Italy (20.2%), Greece (16.4%), Spain 
(14.4%) and Bulgaria (13.2%). In the case of females 
who are the members of NEET population, the high-
est percentage was noticed in Italy (24.3%), Romania 
(22.1%), Bulgaria (20.3%), Slovakia (19.5%), Greece 
(19.1%) and Hungary (17.9%) (Eurostat, 2020c).

Apart from the above characteristics of the education 
and profession activity of the youth at age of 15-29 in 
the European labor market, it must be stated that the 
crucial factor describing the situation of this group 
of people is the unemployment indicator. The pro-

Figure 3. NEET rates, EU (% share)

15.4 15.9
13.5

10.7

17.4

14.4

0
2
4
6
8

10
12
14
16
18
20

2011 2019 2011 2019 2011 2019

Total Males Females



181

Problems and Perspectives in Management, Volume 19, Issue 3, 2021

http://dx.doi.org/10.21511/ppm.19(3).2021.15

longing unemployment weakens the motivation to 
search for employment and leads to low self-esteem 
and self-confidence. 

According to Eurostat (2020d) database, in 2019, 
10.7% of the young Europeans between the age of 15-
29 remained unemployed. In 2011 the same indica-
tors reached 16.6%. The highest point of unemploy-
ment among this group was recorded in 2012–2013, 
with the indicator of 17.9% and 18.4% (Eurostat, 
2020d). In 2019 the highest unemployment rate 
among people at the age of 15-29 appeared in Greece 
(28.2%), Spain (24.7%) and Italy (22.4%), while the 
lowest unemployment rate was noticed in the Czech 
Republic (3.6%) and Germany (4.3%) (Eurostat, 
2020d). In the case of males at the age of 15-29 in 
2019, the highest unemployment rate was recorded 
in Greece (25.3%), Spain (24.2%) and Italy (21.6%), 
while the lowest rate appeared in the Czech Republic 
(3.4%) (Eurostat 2019d). In the case of females, the 
highest unemployment rate in 2019 was noticed 
in Greece (31.5%), Spain (25.4%), and Italy (23.5%), 
while the lowest in Germany (3.7%) (Eurostat 2020d).

4.4. The structure of the EU countries 
in terms of educational and 
occupational activity

The outcomes of the presented cluster analysis re-
sulted in 4 classes of countries, which are char-

acterized by similar features (Table 3). The first 
class included 8 countries, which showed poor 
information and strong communication skills. 
Moreover, the first class features a medium level 
of the NEET rate. Poor information, communi-
cation and programming competencies of young 
people dominated in the second class. The third 
class was dominated by strong competences in 
information, communication, programming and 
problem-solving skills. The third-class countries 
were characterized by the low NEET rate. The 
last fourth class had a medium level of NEET rate, 
strong information and communication skills and 
poor problem-solving skills. 

As a result of the conducted procedure based on 
NEET generation and digital competencies the 
value of the adjusted Randa Index was obtained at 
the level of 0.5602057.

5. DISCUSSION

The results obtained confirm that digital skills are 
the main determinant of professional activity of 
young people. Brynjolfsson and McAfee (2014) 
demonstrated a clear increase in the demand for 
employees with digital skills. The analysis by type 
of educational and professional activity of young 
people conducted in the EU member countries 

Table 3. The characteristics of the selection of the European Union countries – the results  
of the cluster analysis 

Source: Authors’ elaboration.

Class Country group Characteristics

1

Belgium, the Czech Republic, 
Ireland, France, Latvia, 
Lithuania, Poland, Slovakia 

medium NEET rate 
medium NEET rate among higher education graduates
poor digital competencies in searching for education offers, studying and training offers, job 
offers and applying for them 
strong digital competencies in sending and receiving e-mail messages 

2
Bulgaria, Italy, Romania, 
Cyprus, Greece 

high NEET rate 
high NEET rate among higher education graduates 
poor digital competencies in searching for job offers and applying for them, in searching for 
information about education, studying, training, sending and receiving e-mail messages, 
creating the websites, blogs and using online banking

3

Denmark, Germany, Estonia, 
Malta, the Netherlands, 
Austria, Finland, Sweden, the 
United Kingdom 

low NEET rate 
low NEET rate among higher education graduates 
strong digital skills in searching for job offers and applying for them, searching for information 
about education offers, studying and training, sending and receiving e-mail messages, creating 
websites and blogs and using online banking 

4

Spain, Croatia, Slovenia, 
Portugal, Hungary, 
Luxembourg

medium NEET rate 
medium NEET rate among higher education graduates
strong digital competencies in searching for job offers and applying for them, in searching for 
information about education, studying, training, sending and receiving e-mail messages
poor digital skills in using online banking 
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allowed identification of four groups of coun-
tries, differing in the levels of both the NEET rate 
and the digital skills. The digital skills have been 
grouped additionally into competences in the field 
of information, communication, problem-solving 
and programming skills. The group of countries 
with the lowest NEET rate proved to include those 
where young people showed strong digital skills in 
all the dimensions analyzed. This means that each 
dimension of digital competences is important for 
the labor market. 

The research results can be used in modeling 
the educational programs and in modernizing 

the labor market instruments and institutions. 
They will contribute to the improvement of la-
bor market situation (employment of young 
people), in particular that of young people be-
longing to NEET generation. European govern-
ments should focus on developing digital com-
petences among the NEETs because only then 
the young will be able to take up interesting and 
well-paid jobs. In this way, the digital sector will 
acquire access to a wider pool of talent to meet 
its human resource needs in a variety of posi-
tions. Due to investment in their own digital 
skills, the NEETs can enjoy a better and more 
stable working life.

CONCLUSION

The aim of the paper is to rank countries that are similar in terms of the selected diagnostic variables: in 
terms of digital competencies held and variables related to the youth professional activity.

The study shows that percentage of young people (at the age of 15-29) undergoing formal and non-for-
mal education decreased. The percentage of young people (at the age of 15-29) who gained employment 
remaining in formal education, as well as in non-formal education, increased. Young people at the age of 
15-29 in terms of the EU employment indicator were characterized by the increasing tendency in both 
groups of the analyzed population and of the gender division. NEET population at the of 15-29 showed 
a decreasing tendency in both groups of the analyzed population and of the gender division. 

As a result of the cluster analysis, the third country class, in which the NEET rate was placed on the low 
level (also among people with higher education), was characterized by strong skills in all four analyz-
ed dimensions of digital competencies. Whereas the second class of the countries, in which the NEET 
rate was at the high level (also among people with higher education), was characterized by poor skills 
in all four analyzed dimensions of digital competencies. It means that gaining the digital competencies 
enables young people to participate in communities and consequently gives them more opportunity to 
become professionally active.
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