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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].  

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 α = 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 α = 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). 

 

 
 

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. 

 
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 

Variance 132.678 175.454 215.6146 

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 
(mean = 56.44%), with a moderate effect size 
(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 

Tail 
Two 
Tail 

One 
Tail 

Two 
Tail 

One 
Tail 

Two 
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 

Effect r 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.  

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 α = 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.  

 

 
 

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 
 

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 

Tail 
Two 
Tail 

One 
Tail 

Two 
Tail 

One 
Tail 

Two 
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 
Effect r 0.074 0.074 0.238 0.238 0.175 0.175 

Cohen‘s d 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 α=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. 

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 Digillä 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.  

 

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. 
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