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Abstract — The aim of the article is to examine
whether the degree of urbanization influences the level
of digital skills among the population in the member
states of the European Union (EU). The research is
based on current Eurostat data and utilizes paired T-
tests to identify significant differences between
population groups regarding the degree of urbanization.
The findings highlight persistent disparities among the
analyzed population groups, showing a higher share of
individuals with basic or above basic digital skills in
cities compared to rural areas, and also compared to
towns and suburbs. Conversely, the analysis revealed
that there is no statistically significant difference in the
share of individuals with no overall digital skills
between urban and rural areas in the EU. The
integrated approach provides deeper insights into
digital divides between cities, towns and suburbs, and
the rural areas. This is crucial for developing targeted
policies to support digital equity and mitigate digital
exclusion within the EU. The article also discusses the
factors behind the significant lag of certain EU countries
(Bulgaria and Romania) in this domain.
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It further highlights best practices from leading EU
countries (Finland, the Netherlands, and Ireland),
focusing on their inclusive digital policies and
educational strategies aimed at reducing regional
disparities in digital skills.
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1. Introduction

Technological advancement is  profoundly
transforming everyday life, work practices, and
communication, creating new opportunities for global
connectivity among people, communities, and
economic systems [1]. Digitalization, along with
globalization and demographic shifts, is one of the
three key processes shaping today’s economic, social,
and cultural environments [2]. Information and
communication technologies (ICT) are crucial in
enhancing access to information, work efficiency, and
individuals’ participation in social and economic
activities [3].

A key prerequisite for utilizing these opportunities
is the availability of high-speed internet, which
facilitates education, supports economic activity, and
strengthens social bonds, thereby contributing to a
better quality of life [4]. ICT plays a significant role in
supporting access to knowledge and information,
increasing the efficiency of labor and capital use, and
enhancing  social, political, and economic
participation [3]. However, the level of digital skills is
equally important. Digital skills refer to the ability to
access, manage, critically assess and generate digital
content using digital technologies [5]. People who are
proficient in digital tools are better equipped for active
participation in society and more frequently report
higher life satisfaction [6].

On the other hand, inequality, often described as
the digital divide, implies that not everyone has equal
access to the benefits of technology [1], thereby
undermining the idea of a democratic society in which
everyone should have the same opportunity to
participate [7].
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Although digital skills are increasingly recognized
as essential for success in various fields, ensuring
equitable access to these skills across population
groups remains a major challenge. Reducing these
disparities is key to ensuring an inclusive digital
society [8]. Individuals without digital skills face
barriers to accessing information and services, leading
to social exclusion from key areas of life such as
remote education, online financial services, or
telemedicine [9]. Research confirms that low digital
literacy negatively affects both employment
opportunities and income prospects for residents [10].

It has been observed that digital inequalities persist
even within developed economies like the EU,
particularly in rural settings [11]. This trend is further
complicated by the growth of the digital economy,
which may widen income gaps between urban and
rural populations in these advanced regions [12]. A
significant disparity in digital skill levels persists
across the EU depending on the degree of
urbanization. In 2023, at least basic digital skills were
possessed by 62.6% of people living in urban areas,
53.3% of those living in towns and suburbs, and only
47.5% of the rural population [13].

Evidence confirms that many rural areas in
European countries still face limited opportunities to
use ICT [14]. These areas could greatly benefit from
digital technologies, such as improved access to
services. However, their potential often remains
untapped due to persistent barriers like poor
infrastructure, low digital literacy, and dispersed
populations, which complicate the implementation of
EU ICT policies. Furthermore, private investments
tend to prioritize urban centers, which further
exacerbates digital inequality [15].

The issue of insufficient digital skills in rural areas
is multifactorial and extensively examined in
academic literature. Limited access to high-speed
internet and digital infrastructure remains a key
challenge in rural regions. While availability is
improving, the quality and reliability in rural areas
may still lag behind. The 2022 Digital Economy and
Society Index (DESI) reports that more than 60% of
rural households still lacked access to very high-
capacity networks (VHCN) [16]. The share exceeds
that recorded in urban areas by more than twofold. On
one hand, limited broadband availability is linked to
difficult terrain and restricted accessibility. On the
other, the combination of long distances and small
populations reduces providers’ willingness to invest in
maintaining telecommunications networks [17].

Demographic and economic factors also play a key
role. As of January 1, 2023, older adults aged 65 and
over accounted for one-fifth (20.0%) of the EU
population living in predominantly urban regions. In
contrast, they made up almost one-quarter (24.9%) of
those living in predominantly rural areas [18].
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Disparities in digital skill levels among rural
populations are largely influenced by a general lack of
digital literacy, which negatively affects their ability
to effectively use online tools [19]. Moreover, many
older adults report low confidence in their digital
abilities, which often weakens their motivation to
engage with modern technologies [20]. Given that
rural residents typically have lower incomes, this also
affects their ability to afford internet services [21].

Rural areas often have an older population with
lower levels of formal education, which correlates
with lower digital skills and less motivation to acquire
them. Across 20 EU Member States, rural populations
most often exhibited the highest proportion of
working-age adults with no more than lower
secondary education in 2023. Participation in formal
education and training remained considerably higher
in urban settings, with 8.3% of the working-age
population in cities engaged in such activities in 2022,
compared with only 4.2% in rural communities [22].
In 2023, over half (53.3%) of young adults aged 25-
34 residing in EU cities had completed tertiary
education, a share substantially exceeding that
observed among their counterparts in towns and
suburbs (36.7%) as well as in rural regions (31.7%)
[22]. Rural educational institutions often lack the
educational resources and support systems necessary
to facilitate digital learning [23]. Furthermore, these
areas frequently face a shortage of trained educators
capable of effectively teaching digital skills [24].

Digital skills are essential for a competitive,
resilient, and inclusive Europe. Nevertheless,
pronounced and persistent disparities in skill levels
remain between urban and rural areas across the EU.
Overcoming it requires a focus on targeted
educational programs, improved digital infrastructure,
and support for initiatives that bring technology
directly to rural communities. Such measures are
essential to achieving the EU’s target of raising the
share of adults with at least basic digital skills to 80%
by 2030 [25].

2. Methodological Approach

Eurostat assesses digital skills through the Digital
Skills Indicator, which covers five key dimensions:
information and data literacy, communication and
collaboration, digital content creation, safety, and
problem-solving. To reach at least a basic level of
overall digital skills (hereinafter B+ digital skills), an
individual must perform at least one activity in each
of these areas, such as using spreadsheet software,
protecting personal data, or engaging in online
communication [26]. Individuals are classified as
having “no overall skills” if they report no
competencies in four or more of these dimensions,
even if they have used the internet at least once during
the previous three months.
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For territorial classification, Eurostat applies the
Degree of Urbanisation (DEGURBA) methodology,
which  distinguishes three  categories:  cities
(hereinafter URB), towns and suburbs (T&S), and
rural areas (RUR) [27]. These categories were selected
to capture differences in digital skills among EU
populations based on urbanisation level.

Data processing was carried out using the MS
Excel Data Analysis add-in, which enabled the
creation of tables, charts, and the execution of
parametric tests. To verify the assumption of
normality, the Shapiro-Wilk test was applied at a
significance level of a = 0.05. The W statistic and
corresponding p-values confirmed that the data for all
three groups (URB, T&S, RUR) follow an
approximately normal distribution (Table 1 and Table
2).

Table 1. Normality test - individuals with B+ digital skills

Shapiro-Wilk Test
URB T&S RUR
W-stat 0.992 0.960 0.982
p-value 0.998 0.353 0.893
alpha 0.05 0.05 0.05
normal yes yes yes

Source: Authors’ own calculations based on Eurostat data

Table 2. Normality test - individuals with no overall digital
skills

Shapiro-Wilk Test
URB T&S RUR
W-stat 0.926 0.941 0.967
p-value 0.062 0.139 0.576
alpha 0.05 0.05 0.05
normal yes yes yes

Source: Authors’ own calculations based on Eurostat data

To examine differences in the share of individuals
with B+ digital skills across these groups, an
independent-samples T-test was employed.

The significance level was set at o = 0.05, and the
null hypothesis was rejected when the p-value fell
below this threshold. Since p-values alone do not
indicate the magnitude of the effect [28], practical
significance was also assessed using Cohen’s d. Effect
sizes are conventionally interpreted as small (d = 0.2),
medium (d = 0.5), and large (d > 0.8) [29].

To achieve the stated objective of the paper, two
hypotheses were formulated:

H1: The share of the individuals with B+ digital
skills in the EU differs statistically significantly
according to the degree of urbanisation, exhibiting a
decreasing trend from cities, through towns and
suburbs, to rural areas.

H2: The share of the individuals with no overall
digital skills in the EU differs statistically significantly
according to the degree of urbanisation.

3. Results

The level of basic digital competence across EU
countries differs markedly with respect to the degree
of urbanisation. Romania (28.06%) and Bulgaria
(31.24%) report the lowest proportions of individuals
achieving B+ level of digital skills. These countries
are followed by Poland, Italy, Latvia, Slovenia,
Greece, and Cyprus, where fewer than half of
residents demonstrate basic digital competence on
average. Conversely, in the Netherlands and Finland,
over 80% of individuals possessed basic digital skills
in 2023. In Ireland, the Czech Republic, and Denmark,
the corresponding share reached approximately 70%.
Previous research suggests that residents of urban
areas tend to exhibit higher levels of digital
competence than individuals living in towns, suburbs,
or rural areas. This is also supported by Eurostat data,
which show that in 2023, in most EU Member States,
the share of individuals with B+ digital skills was
highest among the urban population (Figure 1).
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Figure 1. Individuals with B+ digital skills in 2023 (%)

Source: Authors’ own processing based on Eurostat data
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In countries such as Belgium, the Netherlands,
Cyprus, and Ireland, the differences between the
evaluated population groups according to the degree
of urbanisation are very small. In Belgium and
Cyprus, higher levels of B+ digital skills were
identified among residents of towns, suburbs, and
rural areas compared to urban populations. In Ireland,
the highest proportion of digitally skilled individuals
was found in towns and suburban areas. In contrast,
the largest differences were observed elsewhere.
Conversely, the largest differences in the analysed
indicator by degree of urbanisation were observed in
Bulgaria, Greece, and Latvia, where in 2023, the share
of individuals in urban areas with digital skills
exceeded that of those living in rural areas by more
than 23-25%.

Lithuania and Luxembourg represent specific
cases, where the lowest share of the population with
B+ digital skills was observed in towns and suburbs.

The cities category shows the highest mean
(63.72%) and median (64.86%) values (Figure 2 and
Table 3). This finding confirms that urban areas, on
average, report the largest proportion of individuals
with B+ digital skills. The median is slightly higher
than the mean, indicating a very slight negative
skewness, essentially suggesting an approximately
symmetrical distribution. Nearly 90% of individuals
in urban areas possessed B+ digital skills in Finland,
which is 2.3 times higher than in Romania, where the
share was the lowest, at only 38.22%. Other leaders in
this territorial category include the Netherlands,
Denmark, and the Czech Republic, with shares
exceeding 75%. Conversely, less than 50% of
individuals in urban areas possessed B+ digital skills
in Bulgaria and Cyprus.

Within the group of individuals living in T&S who
possess B+ digital skills, the mean and median values
are significantly lower than those in cities but higher
than in rural areas (Figure 2). The leader is the
Netherlands, with almost 82% of the population. It is
followed by Finland and Ireland. At the bottom of the
ranking, with a share below 27% are once again
Romania and Bulgaria. In this group, less than half of
the population with B+ digital skills, was also
recorded in Italy, Poland, Latvia, Lithuania, Germany,
and Slovenia.

2038

90
80
cTe.

o 5
% B

40

30

20 . - : L .
URB 78S RUR

Figure 2. Box plot - individuals with B+ digital skills in
2023 (%)

Source: Authors’ own processing based on Eurostat data

The last evaluated group consists of individuals
living in rural areas who possess B+ digital skills.
Rural areas show the lowest mean and median values
among the evaluated categories, confirming that
digital skills are least widespread in these areas. In
2023, the disparities between the highest and lowest
performing countries were substantial. Less than 21%
of individuals in Bulgaria and Romania had these
skills. Among the rural population, several EU
Member States - as well as the EU27 average (47.5%)
- fell below the 50% threshold. The leader in this
category is once again the Netherlands (more than
80% of individuals), followed by Finland and Ireland,
both exceeding 70%.

In terms of dispersion and variability, the standard
deviation increases progressively from cities to rural
areas. This indicates that the data are most dispersed
and variable in rural areas and least so in cities. It
suggests that rural areas exhibit the greatest
differences in the monitored indicator across EU
member states.

Based on this descriptive comparison (Table 3), it
can be concluded that a clear digital divide exists
between urban, suburban, and rural areas, with cities
reporting the highest shares of population with B+
digital skills and rural areas the lowest. As the degree
of urbanisation decreases (from cities to rural areas),
the variability in the share of digital skills increases.
This suggests that although the overall proportion of
individuals with B+ digital skills is lower in rural
areas, there are member states where rural regions
perform relatively well, as well as others where they
perform poorly. Therefore, a more detailed analysis of
these differences will be carried out using paired T-
tests.
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Table 3. Descriptive statistics - individuals with B+ digital

skills
URB T&S RUR
Mean 63.720 56.443 50.824
Std.Error 2.217 2.549 2.826
Median 64.860 56.420 50.130
Std.Dev. 11.519 13.246 14.68382
sample | 105678 | 175454 | 2156146
Variance
Kurtosis 0.150 0.843 -0.05863
Skewness -0.041 -0.450 -0.20284
Range 50.800 56.8 59.13
Maximum 89.020 81.77 80.06
Minimum 38.220 24.97 20.93
Sum 1720.450 1523.96 1372.25
Count 27 27 27

Source: Authors’ own processing based on Eurostat data

Given the substantial difference in variances, it is
appropriate to apply the T-test for unequal variances
(Welch’s T-test). Based on the test results, it can be
concluded that there is a statistically significant
difference in the level of digital skills between urban
population and population in T&S. The share of
individuals with B+ digital skills is significantly

higher in cities (mean = 63.72%) compared to T&S
56.44%), with a moderate effect size

(mean =

(Cohen’s d = 0.59, effect r = 0.29) (Table 4).

Table 4. Paired T-test results - individuals with B+ digital

skills
T Test: Two Independent Samples
URB-T&S URB-RUR T&S-RUR
One| Two | One | Two | One | Two
Tail | Tail | Tail | Tail | Tail | Tail
Std Error |3.378| 3.378 | 3.592 | 3.592 | 3.806 | 3.806
T-stat [2.154| 2.154 | 3.591 | 3.591 | 1.476 | 1.476
Df [51.017/51.017|49.210|49.210|51.457 |51.457
P-value |0.018| 0.036 | 0.000 | 0.001 | 0.073 | 0.146
T-crit |1.675] 2.008 | 1.676 | 2.009 | 1.675 | 2.007
Lower 0.495 5.679 -2.020
Upper 14.059 20,113 13.258
Sig. yes | yes yes yes no no
Effectr [0.289] 0.289 | 0.456 | 0.456 | 0.202 | 0.202
Cohen‘s d 0.586 0.977 0.402

Source: Authors’ own processing

Regarding the differences in digital skills between
urban and rural population, the T-test results clearly
and consistently indicate a statistically significant and
substantial difference in the observed indicator
between these two population groups.

TEM Journal = Volume 15 / Number 2 / 2026.

The proportion of individuals with B+ digital skills
is significantly higher in cities (mean = 63.72%) than
in rural areas (mean = 50.82%). This difference is not
only statistically significant (very low p-values), but
also of strong practical relevance, as evidenced by a
large effect size (Cohen’s d = 1). These findings point
to a pronounced digital divide between urban and rural
settlements. The higher variance observed in rural
areas further suggests greater heterogeneity in digital
skills among individuals in this group.

This means that although the difference in the
observed indicator between urban population and
those in T&S is statistically significant, its practical
significance is smaller than the difference between
cities and rural areas. These results demonstrate that
the digital gap between urban and rural settings is
more pronounced than the disparity observed between
urban and T&S areas.

The analysis also focuses on comparing digital
skills between population living in T&S and those
living in rural areas. The T-test results did not reveal a
statistically significant difference in digital skill levels
between these two groups at the a = 0.05 significance
level. Although the average level of digital skills in
T&S (56.44%) is higher than in rural areas (50.82%),
the difference is not statistically strong enough to be
considered significant.

In an effort to comprehensively assess the digital
divide, it became necessary to evaluate and analyze
the share of the population without any digital skills.
This part of the analysis focuses on digital exclusion
resulting from the complete absence of digital
competencies across EU countries and in relation to
the degree of urbanisation. In general, it can be
expected that the proportion of the population lacking
digital skills is higher in rural areas compared to cities,
due to potential disparities in access to the internet,
digital devices, or opportunities for education and
everyday use of digital technologies. If the differences
in this indicator by urbanisation level are minimal, it
may suggest that the EU’s efforts to promote digital
inclusion are effective across all territorial areas.

Based on Figure 3, it can be stated that the share of
individuals with no overall digital skills in the total
population, by degree of urbanisation, remains below
5% in most countries.
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Figure 3. Individuals with no overall digital skills in 2023 (%)
Source: Authors’ own processing based on Eurostat data

The medians (Figure 4 and Table 5) for all three
categories are relatively close, ranging between 2.5%
and 3%. This indicates that the central values of the
share of individuals in these areas are quite similar.
The presence of outliers suggests that there are
specific cases that deviate significantly from the
majority within each category.
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Figure 4. Box plot - individuals with no overall digital

skills in 2023 (%)
Source: Authors’ own processing based on Eurostat data

Table 5. Descriptive statistics - individuals with no overall
digital skills

URB T&S RUR

Mean 2.13 2.51 3.09
Std.Error 0.29 0.45 0.49
Median 1.92 2.32 2.58
Std.Dev. 1.52 2.31 2.55
Sample Variance 2.32 5.35 6.51
Kurtosis 1.18 7.35 5.60
Skewness 1.09 2.29 2.10
Range 6.33 11.15 11.81
Maximum 6.33 11.29 11.94
Minimum 0.00 0.14 0.13
Sum 57.38 67.66 83.30
Count 27.00 27.00 27.00

Source: Authors’ own processing based on Eurostat data
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In the categories T&S and rural, these outliers are
particularly pronounced, possibly pointing to regions
with a substantially higher share of such individuals.
These represent the worst-performing cases in the
monitored indicator, once again observed in Southern
European countries, particularly Romania and
Bulgaria. Romania recorded the highest share of
individuals without digital skills across all three levels
of urbanisation: cities (6.33%), T&S (11.29%), and
rural areas (11.94%). It is also evident that differences
exist between areas within individual countries. In
countries such as Croatia, Ireland, the Netherlands,
and Sweden, these differences are minimal, indicating
that the degree of urbanisation does not play a
significant role in these cases. This pattern is similarly
observed in several other EU member states. On the
other hand, the greatest differences between
urbanisation levels are found in Romania, Bulgaria,
and Greece. In these countries, the share of rural
population without digital skills living is substantially
higher than in the other two categories. The case of
Croatia further supports the claim regarding
differences in the share of individuals with no overall
digital skills. Croatia exhibits the lowest level of this
indicator within the EU, reporting no individuals
living in cities without digital skills. Other countries
with a low share of digitally unskilled individuals
include Ireland, the Netherlands, and Finland.

Luxembourg is particularly interesting, as it
reports the lowest share of individuals without digital
skills specifically in rural areas. Additionally, in four
other countries, Germany, Italy, the Netherlands, and
Sweden, the share of rural population without digital
skills is lower than that of those living in cities.

Based on Figure 4 and Table 5, a clear trend can be
observed in the average share of individuals with no
overall digital skills: Cities (2.13%) < T&S (2.51%) <
Rural areas (3.09%). This finding corroborates
previous evidence of the digital divide and suggests
that as the level of urbanisation decreases, the
proportion of individuals without digital skills
increases.
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Concurrently, variability significantly rises with
decreasing urbanisation. Rural areas exhibit the
greatest variability, indicating that the differences
among individual rural areas within the sample are
substantially greater than those observed among cities.

A positive aspect is that the minimum values
across all three categories are close to zero (0.00, 0.14,
and 0.13), indicating the existence of countries where
the share of individuals without digital skills is very
low, irrespective of the type of area.

Subsequently, a more detailed analysis of the
identified differences will be conducted using paired
T-tests (Table 6). Outliers were excluded from the
dataset to mitigate the influence of extreme values on
the results. This procedure allowed to prevent
distortion of the results that could arise from a
disproportionately high or low representation of
certain data points, thereby ensuring a more consistent
and representative evaluation of the studied indicators.

Table 6. Paired T-test results - individuals with no overall
digital skills

T Test: Two Independent Samples
URB-T&S URB-RUR T&S-RUR
One | Two | One | Two | One | Two
Tail | Tail | Tail | Tail | Tail | Tail
Std.Error| 0.394 | 0.394 | 0.366 | 0.366 | 0.382 | 0.382
T-stat | 0.519 | 0.519 | 1.691 | 1.691 | 1.233 | 1.233
df 48.651|48.651|47.520|47.520(47.997 |47.997
P-value | 0.303 | 0.606 | 0.049 | 0.097 | 0.112 | 0.223
T-crit | 1.677 | 2.010 | 1.678 | 2.011 | 1.677 | 2.011
Lower -0.997 -1.353 -1.239
Upper 0.588 0.117 0.297
Sig no no yes no no no
Effectr | 0.074 | 0.074 | 0.238 | 0.238 | 0.175 | 0.175
Cohen‘sd 0.144 0.478 0.349

Source: Authors’ own processing

Given the observed substantial differences in
variances, the Welch’s t-test was employed for these
analyses as well.

Based on the results of the T-test comparing the
share of individuals with no overall digital skills
between inhabitants of cities and those living in T&S,
no statistically significant difference was observed at
the significance level of a=0.05. Although the average
percentage of individuals without digital skills is
numerically lower in urban areas (1.96%) than in T&S
(2.17%), this difference is negligible both in terms of
statistical significance and practical relevance, as
indicated by a very small effect size.

Similarly, when comparing the share of individuals
with no overall digital skills between inhabitants of
T&S and inhabitants of rural areas, no statistically
significant difference was found. Although the
average share in T&S (2.01%) is slightly lower than
in rural areas (2.49%), this difference is neither large
nor consistent enough to reach statistical significance.

TEM Journal = Volume 15 / Number 2 / 2026.

The analysis also focuses on comparing the share
of individuals with no overall digital skills between
cities and rural areas. The average share of individuals
without digital skills is higher in rural areas (3.09%)
compared to cities (2.13%). However, based on the
results of the paired T-test, it can be concluded that the
average share of individuals without digital skills in
suburban and rural areas does not differ significantly.
Statistical significance was not confirmed. This
implies that the observed difference in means may be
attributable to random variation and does not provide
sufficient evidence to support a true difference in the
population.

4. Discussion

The results indicate notable cross-country
differences in digital literacy within the EU. In
particular, Romania and Bulgaria exhibit the highest
prevalence of individuals without digital skills,
alongside the lowest levels of basic digital competence
across urban, suburban, and rural areas. The most
critical issue for these countries concerns individuals
living in rural areas, where several factors contribute to
the lack of digital competencies. Low digital skills in
Bulgaria and Romania are significantly influenced by
the degree of urbanization, which determines access to
essential resources and educational opportunities.
Urban areas generally demonstrate higher levels of
digital proficiency due to superior infrastructure and
more advanced educational systems, whereas rural
areas tend to fall behind. In both countries, this
disparity is especially apparent, reflecting the
significant role of urbanisation in shaping digital
economic development and skill acquisition, as
documented in empirical research.

Urban centers in Bulgaria and Romania benefit
from better access to digital technologies and training
programs, resulting in higher digital competencies
among the workforce [30]. In contrast, rural areas face
persistent challenges, including limited internet
connectivity and lower levels of educational
attainment, which contribute to a sustained digital
skills gap [31]. Disparities in basic digital skills are
partly explained by unequal access to digital
infrastructure, with rural areas facing lower coverage
and poorer quality of high-speed internet than urban
regions [32].

Furthermore, the crucial role of parental
background in shaping the digital competencies of
adolescents is well-documented, with children from
more educated families tending to exhibit higher levels
of digital literacy [33].

Economic conditions also affect the availability and
quality of ICT resources; for instance, Romania has
experienced a slow recovery in digital performance
despite recent growth [34].
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From a demographic perspective, older populations
and lower levels of formal education in rural areas of
these countries are associated with reduced digital
competencies [35]. Limited opportunities for
education and training are also a problem, as the
quality of digital education and the availability of
courses for developing digital skills may be lower in
rural areas [36]. Universities in both countries are
encouraged to develop educational programs that align
with labor market needs, which could help close the
digital skills gap - especially in urban areas where
demand is higher [37]. Other contributing factors to the
rural digital divide, such as geographical isolation,
have also been discussed in the literature [38]. This
includes the distance from urban centers and support
institutions offering training, which may represent a
significant barrier to access.

In contrast, countries like the Netherlands, Finland,
and Ireland are among the EU leaders in digital skills,
achieving high levels of digital literacy even in T&S
and rural areas. Their success is rooted in strategic
national plans, innovative educational programs, and
inclusive initiatives targeting various age and social
groups.

The Netherlands has implemented and adopted a
Green and Digital Jobs Action Plan since 2023, which
focuses on strengthening technical education starting
from primary school, and on connecting education
with the labor market through hybrid teachers and
innovative learning centers [16]. The country also
supports lifelong learning via platforms such as the
Platform Learning Overview and initiatives like the
Coalition Women in Tech [39]. These measures
contribute to narrowing the digital divide between
urban and rural areas while promoting inclusive
growth in digital skills.

Finland achieves high levels of digital literacy
through comprehensive strategies, such as the Finnish
Digital Compass. This strategy sets clear goals for
improving digital literacy across all demographic
groups and supports the development of digital
infrastructure [40]. The OdigO project in Lapland
targets the enhancement of digital competencies
among adults and the elderly through online courses
and webinars. Additionally, the Digilld Duuniin!
initiative provides online services and workshops for
young people in sparsely populated areas, thereby
improving their employability and digital skills [16].
These programs ensure that even residents in remote
areas have access to digital education and services.

Ireland addresses the digital divide through
community-based initiatives, such as the Digital Clare
Project, which has employed a digital facilitator to
deliver social media and internet training in rural areas,
thereby improving local digital competencies.
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The initiative Staying Connected and Improving
Digital Skills offers six-week courses for individuals
over 55 in safe and accessible environments, such as
libraries and learning centers [41].

Research on digital tutors highlights the importance
of a personalized approach in teaching older adults,
while identifying barriers such as limited
transportation and outdated devices [42]. These
initiatives promote digital inclusion and enable a wide
range of residents to acquire essential digital skills.

Leading countries provide examples of good
practice that can serve as inspiration for other EU
Member States, particularly those lagging behind in
digital skills. By adopting and adapting these proven
strategies, less developed countries can more
effectively address digital skills gaps, promote digital
inclusion, and support equitable digital growth across
the EU.

5. Conclusion

The aim of the article was to examine whether the
degree of urbanization influences the level of digital
skills among the population in the member states of the
European Union.

The results of the T-test analyses concerning digital
skills and the degree of urbanisation in the EU revealed
a statistically significant and substantial difference
between cities and rural areas. A moderate and
statistically significant difference was also observed
between cities and T&S, while the difference between
T&S and rural areas appears less pronounced in terms
of digital skills. These findings suggest that the digital
divide does not simply follow a binary urban-rural
pattern but rather exhibits a graduated pattern, with
cities clearly leading, while T&S and rural areas form
a more continuous spectrum. The greatest digital
divide exists between major urban centres and
predominantly rural areas. These results allow to
confirm research hypothesis H1 - The share of the
population with B+ digital skills in the EU differs
statistically significantly according to the degree of
urbanisation, exhibiting a decreasing trend from cities,
through towns and suburbs, to rural areas.

Adjacent categories of urbanisation overlap more
than they differ with respect to digital skills,
particularly between cities and T&S. This suggests that
the main barrier to higher digital competencies occurs
at the transition from urban to rural environments,
whereas the difference between urban-suburban areas
and rural settings is no longer statistically significant.

The findings also revealed significant differences
among EU Member States in the share of the
population with B+ digital skills. Countries such as
Romania and Bulgaria generally exhibit the lowest
levels of this indicator, whereas the Netherlands,
Finland, and Ireland achieve the highest levels.
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The success of these leading countries can be
attributed to their national strategies focused on digital
transformation, targeted programs addressing various
demographic groups including rural populations, and
strong collaboration among governments, educational
institutions, and local communities to foster digital
literacy.

These approaches may serve as models for other
EU countries in bridging the digital divide and
promoting inclusive digital development.

Regarding the proportion of individuals with no
overall digital skills within the total population, the
findings and conclusions from the conducted analyses
were less conclusive. The results of the paired T-tests
indicate that there is no statistically significant “urban-
rural divide” in this regard within the context of the
EU. Consequently, hypothesis H2 - The share of the
population with no overall digital skills in the EU
differs statistically significantly according to the
degree of urbanization - was not confirmed.

This finding suggests the need for a more
comprehensive understanding of the digital divide,
shifting the focus from the complete absence of digital
skills to differences in advanced digital competencies
and individuals’ ability to fully participate in the digital
economy and society. Future research should,
therefore, aim to identify specific types of digital skills
that differentiate populations across various levels of
urbanisation, rather than focusing solely on the
presence or absence of any digital skills.

By combining these two perspectives, the study
provides a more comprehensive insight into the
differences in digital skills among individuals living in
urban, T&S and rural areas. This understanding is
critical for the formulation of targeted policies aimed
at promoting digital equity and minimizing digital
exclusion across the EU.

Considerable differences in digital skill proficiency
persist across EU countries. While a substantial
majority of urban residents demonstrate B+ digital
skills, the corresponding share among rural
populations is notably lower. Addressing this digital
divide remains a pressing policy issue and calls for
targeted measures and sustained investment aimed at
improving equitable access to education and digital
technologies that facilitate the development of digital
competences across EU Member States.

Acknowledgements

This article was supported by the project no. A-25-
107/3020-01 entitled: “Employment of University
Graduates in the KoSice Self-Governing Region™, from the
Early Stage Grants EUBA project no. 09103-03-V05-00003
and also it presents the partial results of the project KEGA
032EU-4/2024: “‘Creation of an education model for
increasing the skills of students of a non-programming
university in the field of using artificial intelligence tools to
support business and entrepreneurship”.

TEM Journal = Volume 15 / Number 2 / 2026.

References:

[1]. Miah, M. (2023). Digital inequality: The digital divide
and educational outcomes. ACET Journal of Computer
Education & Research, 17(1).

[2]. Petersen, T., & Steiner, F. (2019). Megatrend-Report
#1: The Bigger Picture: How globalization,
digitalization and demographic change challenge the
world. Bertelsmann Stiftung.

[3]. Graham, M. (Ed.). (2019). Digital economies at global
margins. MIT Press.

[4]. Sanchez, A., Chica-Olmo, J., & Jiménez-Aguilera, J.
D. (2018). A space-time study for mapping quality of
life in Andalusia during the crisis. Social Indicators
Research, 135(2), 699-728.

Doi: 10.1007/s11205-016-1497-9

[5]. Suarez Enciso, S., Yang, H. M., & Chacon Ugarte, G.
C. (2024). Skills for Life Series: Digital Skills. Inter-
American Development Bank. Doi: 10.18235/0013099

[6]. Judijanto, L., & Nurwanto, N. (2024). The impact of
technology access inequality and digital skill disparities
on social integration and life satisfaction in Indonesia.
The Eastasouth Journal of Social Science and
Humanities, 2(1), 89-101.

[7]. Ayllon, S., et al. (2021). Mapping ICT usage:
Identifying at-risk groups across Europe (DigiGen
Deliverable D2.2, The impact of technological
transformations on the Digital  Generation,
Grant No. 870548). DigiGen — Horizon 2020 Research
and Innovation Programme.

[8]. Strietska-1lina, O., & Chun, H. K. (2021). Changing
demand for skills in digital economies and societies:
Literature review and case studies from low-and
middle-income countries. ILO.

[9]. van Dijk, J. A., & van Deursen, A. J. (2014). Solutions:
Better Design. Digital Skills: Unlocking the Information
Society, 93-111. Palgrave Macmillan US.

Doi: 10.1057/9781137437037_5

[10]. Spivak, ., Mihus, 1., & Greben, S. (2024). A
comparative analysis of the digital competencies
development in adult education. Pedagogical Education
Management Review, (2)16, 18-27.

Doi: 10.36690/2733-2039-2024-2-18-27

[11]. Kos-Labedowicz, J. (2017). The issue of digital divide
in rural areas of the European Union. Ekonomiczne
Problemy Ustug, 126(1/2), 195-204.

Doi: 10.18276/epu.2017.126/2-20

[12]. Wang, M., & Liu, J. (2025). Deciphering the digital
divide: the heterogeneous and nonlinear influence of
digital economy on urban-rural income inequality in
China. Applied Economics, 57(33), 4861-4881.

Doi: 10.1080/00036846.2024.2364101

[13]. Eurostat. (2024). Individuals’ level of digital skills
(from 2021 onwards). European Commission.
Retrieved from:
https://ec.europa.eu/eurostat/databrowser/view/ISOC_S
K_DSKL _121/default/bar?lang=en&category=isoc.isoc

sk.isoc_sku [accessed: 19 October 2025].

[14]. Becker, A., & Becker, J. (2019). Multicriteria
evaluation of the use of ICT in rural areas in the
European Union countries in 2018. Proceedings of the
2019 International Scientific Conference Economic
Sciences for Agribusiness and Rural Economy, 3, 38—
45. Doi: 10.22630/ESARE.2019.3.4.

[15]. de Clercqg, M., D'Haese, M., & Buysse, J. (2023).
Economic growth and broadband access: The European
urban-rural digital divide. Telecommunications
Policy, 47(6), 102579.

Doi: 10.1016/j.telpol.2023.102579

2043


https://ec.europa.eu/eurostat/databrowser/view/ISOC_SK_DSKL_I21/default/bar?lang=en&category=isoc.isoc_sk.isoc_sku
https://ec.europa.eu/eurostat/databrowser/view/ISOC_SK_DSKL_I21/default/bar?lang=en&category=isoc.isoc_sk.isoc_sku
https://ec.europa.eu/eurostat/databrowser/view/ISOC_SK_DSKL_I21/default/bar?lang=en&category=isoc.isoc_sk.isoc_sku

TEM Journal. Volume 15, Issue 2, pages 2035-2044, ISSN 2217-8309, DOI: 10.18421/TEM152-90, May 2026.

[16]. European Commission. (2023). EU support to rural
revitalisation through broadband roll-out and smart
solutions. Shaping Europe’s digital future.

Retrieved from:
https://digital-strategy.ec.europa.eu/en/news/eu-
support-rural-revitalisation-through-broadband-roll-
out-and-smart-solutions [accessed: 20 October 2025].

[17]. Ruiz-Martinez, 1., & Esparcia, J. (2020). Internet
access in rural areas: Brake or stimulus as post-covid-19
opportunity?. Sustainability, 12(22), 9619.

Doi: 10.3390/su12229619

[18]. Eurostat. (2024). Urban-rural Europe — demographic
developments in rural regions and areas. European
Commission. Retrieved from:
https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Urban-rural_Europe_-

demographic_developments_in_rural regions_and_ar
eas [accessed: 22 October 2025].

[19]. Abilla, M. (2025). Expanding rural broadband in
America: challenges, opportunities, and policy
implications. EPRA International ~ Journal  of
Agriculture and Rural Economic Research, 13(1), 26-
32. Doi: 10.36713/epral9817

[20]. Antonio, A., & Tuffley, D. (2015). Bridging the age-
based digital divide. International Journal of Digital
Literacy and Digital Competence (1JDLDC), 6(3), 1-15.
Doi: 10.4018/1JDLDC.2015070101

[21]. Hale, T. M., et al. (2010). Rural-urban differences in
general and health-related internet use. American
Behavioral Scientist, 53(9), 1304-1325.

Doi: 10.1177/0002764210361685

[22]. Eurostat. (2024). Urban-rural Europe — education
and training. European Commission. Retrieved from:
https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Urban-rural_Europe_-

education_and_training [accessed: 25 October 2025].

[23]. Zhang, Q. (2023). Demand Mechanism, Information
Barriers, and Comprehensive Approaches for the
Development of Rural Education in the Context of
Educational Digitalization. Journal of Education,
Humanities and Social Sciences, 22, 230-236.

Doi: 10.54097/ehss.v22i.12426

[24]. Ruiz, M. D. P. R. (2020). Anélisis de la competencia
digital docente del profesorado de colegios rurales
agrupado de la provincia de Albacete. RIiTE Revista
interuniversitaria de investigacion en Tecnologia
Educativa.

[25]. Bertoni, E., Cosgrove, J., & Cachia, R. (2025). Digital
skills gaps —a closer look at the Digital Skills Index (DSI
2.0) (JRC Research Report No. JRC140617). JRC
Publications Repository. Retrieved from:
https://publications.jrc.ec.europa.eu/repository/handle/J
RC140617 [accessed: 26 October 2025].

[26]. Eurostat. (2024). Skills for the digital age (Statistics
Explained). European Commission. Retrieved from:
https://ec.europa.eu/eurostat/statistics-
explained/index.php?0ldid=627685
[accessed: 27 October 2025].

[27]. European Commission, FAO, UN-Habitat, OECD, &
World Bank. (2021). Applying the Degree of
Urbanisation: A methodological manual to define cities,
towns and rural areas for international comparisons.
United Nations. Retrieved from:
https://unstats.un.org/unsd/statcom/52nd-
session/documents/BG-4a-DEGURBA _Manual-E.pdf
[accessed: 28 October 2025].

2044

[28]. Sullivan, G. M., & Feinn, R. (2012). Using effect
size—or why the P value is not enough. Journal of
graduate medical education, 4(3), 279-282.

Doi: 10.4300/JGME-D-12-00156.1

[29]. Cohen, J. (1988). The effect size. Statistical power
analysis for the behavioral sciences. Routledge.

[30]. Liang, S., Luo, Q. & Wei, Z. (2024). Digital
Economy, Urbanization and Labor Skill Structure: An
Empirical Analysis Based on Provincial Panel Data.
International Journal of Global Economics and
Management, 4(2), 1-8. Doi: 10.62051/ijgem.v4n2.01

[31]. Lincaru, C., Pirciog, S., Grigorescu, A., & Tudose, G.
(2018). Low-Low (LL) high human capital clusters in
public administration employment-predictor for digital
infrastructure public investment priority-Romania case
study. Entrepreneurship and Sustainability Issues, 6(2),
729.

[32]. Augere-Granier, M.-L. (2018). Urban-rural divide:
Blame it all on my roots... (At a glance). European
Parliamentary Research Service, European Parliament.
Retrieved from:
https://www.europarl.europa.eu/RegData/etudes/ATA
G/2018/614753/EPRS_ATA(2018)614753_EN.pdf
[accessed: 02 November 2025].

[33]. Barbovschi, M., & Balea, B. (2013). Closing the gap,
are we there yet?: Reflections on the persistence of
second-level digital divide among adolescents in
Central and Eastern Europe 1. The Digital Divide, 179-
192.

[34]. Borisov, D., & Serban, E. (2013). The digital divide
in Romania—a statistical analysis. Econ  Seria
Manag, 15, 347-55.

[35]. Kastrop, C., etal.. (2019). The urban-rural divide and
regionally inclusive growth in the digital age (Policy
brief). Global Solutions Initiative.

[36]. Cibian, S., et al. (2022). A national study on digital
inclusion and exclusion in Romania 2022. Fagaras: The
Fagaras Research Institute’s Publishing House.

[37]. Christov, A., et al. (2015). Digital Skills Demand and
Supply: The Case of Three EU Neighbouring Countries
Bulgaria, Greece and Romania. Economic Alternatives,

(4), 117-118.
[38]. Kerras, H., etal. (2022). Is the rural population caught
in the whirlwind of the digital

divide?. Agriculture, 12(12), 1976.

[39]. Krasavina, A. (2025). Netherlands - Action Plan for
Green and Digital Jobs. Digital Skills & Jobs Platform.
Retrieved from:
https://digital-skills-jobs.europa.eu/en/actions/national-
initiatives/national-strategies/netherlands-action-plan-
green-and-digital-jobs? [accessed: 05 November 2025].

[40]. Krasavina, A. (2025). Finland - Finland’s digital
compass. Digital Skills & Jobs Platform.

Retrieved from:
https://digital-skills-jobs.europa.eu/en/actions/national-
initiatives/national-strategies/finland-finlands-digital-
compass? [accessed: 07 November 2025].

[41]. Age Friendly Ireland. (n.d.). Staying connected and
Improving  Digital  Skills.  Agefriendlyireland.ie.
Retrieved from:
https://agefriendlyireland.ie/initiative/staying-
connected-and-improving-digital-skills/

[accessed: 06 November 2025].

[42]. Gruben, M., et al. (2025). " It's Like Not Being Able
to Read and Write": Narrowing the Digital Divide for
Older Adults and Leveraging the Role of Digital
Educators in Ireland. Proceedings of the Nineteenth
International Conference on Tangible, Embedded, and
Embodied Interaction, 1-15.

TEM Journal — Volume 15 / Number 2 / 2026.


https://digital-strategy.ec.europa.eu/en/news/eu-support-rural-revitalisation-through-broadband-roll-out-and-smart-solutions
https://digital-strategy.ec.europa.eu/en/news/eu-support-rural-revitalisation-through-broadband-roll-out-and-smart-solutions
https://digital-strategy.ec.europa.eu/en/news/eu-support-rural-revitalisation-through-broadband-roll-out-and-smart-solutions
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_demographic_developments_in_rural_regions_and_areas
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_demographic_developments_in_rural_regions_and_areas
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_demographic_developments_in_rural_regions_and_areas
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_demographic_developments_in_rural_regions_and_areas
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_education_and_training
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_education_and_training
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_education_and_training
https://publications.jrc.ec.europa.eu/repository/handle/JRC140617
https://publications.jrc.ec.europa.eu/repository/handle/JRC140617
https://ec.europa.eu/eurostat/statistics-explained/index.php?oldid=627685
https://ec.europa.eu/eurostat/statistics-explained/index.php?oldid=627685
https://unstats.un.org/unsd/statcom/52nd-session/documents/BG-4a-DEGURBA_Manual-E.pdf
https://unstats.un.org/unsd/statcom/52nd-session/documents/BG-4a-DEGURBA_Manual-E.pdf
https://www.europarl.europa.eu/RegData/etudes/ATAG/2018/614753/EPRS_ATA(2018)614753_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/ATAG/2018/614753/EPRS_ATA(2018)614753_EN.pdf
https://digital-skills-jobs.europa.eu/en/actions/national-initiatives/national-strategies/netherlands-action-plan-green-and-digital-jobs
https://digital-skills-jobs.europa.eu/en/actions/national-initiatives/national-strategies/netherlands-action-plan-green-and-digital-jobs
https://digital-skills-jobs.europa.eu/en/actions/national-initiatives/national-strategies/netherlands-action-plan-green-and-digital-jobs
https://digital-skills-jobs.europa.eu/en/actions/national-initiatives/national-strategies/finland-finlands-digital-compass
https://digital-skills-jobs.europa.eu/en/actions/national-initiatives/national-strategies/finland-finlands-digital-compass
https://digital-skills-jobs.europa.eu/en/actions/national-initiatives/national-strategies/finland-finlands-digital-compass
https://agefriendlyireland.ie/initiative/staying-connected-and-improving-digital-skills/
https://agefriendlyireland.ie/initiative/staying-connected-and-improving-digital-skills/

