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ABSTRACT

In the endogenous theory of economic growth,
technological progress is viewed as a crucial factor in the
economic development of countries. The advancement
of digital technologies and ICT innovations underpins
sustainable economic growth over the long term. However,
the rapid digital development of the population has not
been distributed evenly across all social cohorts. The digital
divide stems from insufficient adoption of technology by
vulnerable groups. The paper assesses internet use, access
to digital devices, and digital skill acquisition among
vulnerable groups. The methodological approach includes
the computation of the Digital Development Index (“IDA
Index”) and the Digital Divide Index (“DIDIX Index”).
The results indicate substantial growth in digital technology
adoption and a reduction of the digital divide among
vulnerable groups in EU (27) countries. The research
demonstrates the emergence of the second-level digital
divide, marked by broad access to digital technologies
and devices, alongside persistent gaps in the digital
competencies required for their effective utilization.

Introduction

The initial theoretical and methodological research on the adoption of digital technologies
and the measurement of the digital divide among different population cohorts gained
significant attention in scientific studies at the beginning of the 1990s (Compaine, 2001).
The concept of the digital divide implies a basic division into the part of the population

1 DPorde Kotarac, teaching assistant, University of Belgrade, Faculty of Agriculture, Nemanjina
6, 11000 Belgrade, Republic of Serbia, Phone: +381616730760, E-mail: djordje.kotarac@
agrif.bg.ac.rs, ORCID ID: (https://orcid.org/0009-0005-6794-3788)

2 DPorde Mitrovié¢, full professor, University of Belgrade, Faculty of Economics and Business,
Kamenicka 6, 11000 Belgrade, Republic of Serbia, Phone: +38163217348, E-mail: dorde.
mitrovic@ekof.bg.ac.rs, ORCID ID: (https://orcid.org/0000-0002-1839-1105)

3  Simo Stevanovi¢, full professor, University of Belgrade, Faculty of Agriculture,
Nemanjina 6, 11000 Belgrade, Republic of Serbia, Phone: +381114413418, E-mail: simo.
stevanovic@agrif.bg.ac.rs, ORCID ID: (https://orcid.org/0000-0002-9188-5929)

http://ea.bg.ac.rs

927



Economics of Agriculture, Year 72, No. 3, 2025, (pp. 927-941), Belgrade

that has access to digital devices and the internet and the part of the population that does
not have such access (Van Dijk, 2017; Soomro et al., 2020). The term “digital divide*
acquires a completely different meaning, primarily due to the improvement of the social
and economic capital of the population of the observed countries (Raggnedda, 2017).
In the scientific literature of the 21st century, the digital divide is recognized as a source
of poverty and income inequality among certain population groups (Rogers, 2016).
Technological progress is a key factor in economic growth, but it does not result in equal
adoption of information and communication technologies (ICT) across all social groups,
according to Bartikowski et al. (2018). The digital divide is a result of limited access to
the internet and modern digital devices, along with uneven development of digital skills
within the population (Korovkin et al., 2023). This divide is often linked to social and
economic poverty in society (Lin et al., 2017).

At the beginning of the new millennium, three types of digital divide were presented.
Norris and Inglehart (2013) define the global digital divide, which implies a different
level of adoption of digital technology between different countries. The digital divide
refers to the difference in the availability of broadband internet for the adoption of ICT
technology by population cohorts (Mitrovi¢, 2015). The third division is the democratic
digital division, which involves monitoring the decisions of government administration
and institutions through official websites, while promoting democracy via digital
communication with citizens’ requests. According to Quan-Haase et al., (2018), there
are four distinct forms of the digital divide. The first type of digital divide refers to
the availability of the internet and modern digital devices. The second type involves
developing the population’s digital skills for adopting ICT. The third type of digital
divide indicates the economic benefits of using digital technologies, i.e. the intensity
of the implementation of buying and selling activities. The fourth type of digital divide
relates to the population’s use of social media and social networks.

A review of scientific research outlines the evolution of the term “digital divide” from
the first and second level to the stage of the third level (Aissaoui, 2022):

1. First-level digital divide — this refers to the basic access to the internet and the
availability of modern digital devices.

2. Second-level digital divide — this encompasses not only access to the internet and
digital devices but also the development of skills necessary for effectively using
information and communication technology.

3. Third-level digital divide — this goes further by including access to the internet,
digital devices, and digital skills, along with individuals’ ability to evaluate and
select online content, considering the benefits of utilizing digital technologies.

The first economic growth models acknowledging technological progress as a key
factor for advancing economic development emerged in the second half of the 20th
century, which is referred to as “endogenous growth theory.” There is a disparity in the
population’s ability to adopt ICT, leading to the digital divide. During the initial phase
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of adopting new digital technologies, the population was divided into two groups:
those who had access to the internet and digital devices and those who did not (Yu
et al., 2017). However, in the early years of the new millennium, the definition of
the digital divide is being broadened by emphasizing the skills necessary for using
digital technologies (Van Dijk, 2006). The second level of the digital divide refers to
the quality of human capital necessary for implementing ICT. This division implies
differences among individuals based on personal characteristics and their motivation
to enhance their skills for adopting digital technologies (Shakina et al., 2021). In
recent years, the digital divide at the tertiary level has been addressed. It encompasses
improvements in business operations as well as the advantages individuals gain from
access to information and the ability to critically evaluate online content (Van Deursen
and Van Dijk, 2019). A tertiary level of the digital divide is taking place during the
“Covid-19” pandemic (Ionescu et al., 2021), with a significant reduction in the digital
divide within population cohorts (Aissaoui, 2022; Kotarac, 2024).

In the 21st century, research has been conducted to identify key factors contributing to
the digital divide among countries’ populations (Mitrovi¢, 2020). Understanding these
factors is essential for recognizing the root causes of the digital divide (Scheerder et al.,
2017). The following two groups of digital divide determinants are noteworthy:

1. Sociodemographic factors
2. Socioeconomic factors

Sociodemographic determinants include age structure, income level, educational
structure, degree of urbanization, and ethnicity of the population (Hidalgo et al.,
2020). On the other hand, socioeconomic determinants represent digital skills and
capacities of individuals, motivation to adopt digital technologies, agility in performing
work operations through digital devices, and cultural and personal characteristics of
individuals (Venkatesh et al., 2014; Mihajlovi¢, & Todorov, 2024 ). The
precise definition of the drivers of the digital divide within the population of the countries
was carried out through the determination of sociodemographic and socioeconomic
factors (Lythreatis et al., 2022). This research combines various determinants of the
digital divide, which relate to the division of society based on the age structure, level of
education, gender structure and employment status of population groups.

Based on the results of various scientific research studies, the following hypothesis will
be defined and tested:

Ho: The process of advancing technical and technological progress in countries
through the development and implementation of ICT achievements is helping to reduce
the digital divide among vulnerable groups within the populations of European Union
member states (27).
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Materials and methods

The methodological framework for assessing the adoption of information and
communication technologies and identifying the digital divide among vulnerable
groups within the overall population will be developed using a composite index referred
to as the “DIDIX Index.”The digital divide index is calculated as the ratio between the
indicator of adoption of information and communication technologies by a vulnerable
group and the value of that indicator for the total population. The digital divide index
is formed from indicators for four population cohorts, which are classified according
to sociodemographic characteristics based on three sub-indices of digital technology
development of a country or group of countries (Hiising & Selhofer, 2004).

For the calculation of the digital divide composite index, the three sub-indices were
used as indicators for the adoption of digital technology by the entire population:

1. Individuals — Frequency of internet use.
2. Internet purchases by individuals.
3. Individuals who have basic or above-basic overall digital skills.

The measurement of the value of three sub-indices to form a composite index of the
digital divide is conducted for four vulnerable groups:

1. Individuals, 55 to 74 years old.

2. Females, 16 to 74 years old.

3. Individuals with no or low primary education.
4. Unemployed.

The data for calculating the digital divide index is sourced from the Eurostat database
(2015-2023) (category — Science, Technology, and Digital Society). Based on these
data, three different sub-indices are calculated for all four vulnerable groups. The
sample frame of this research consists of the European Union member states, including
the latest accessions in 2003, 2007, and 2013. The study covers the period from 2015
to 2023 while avoiding missing data and structural breaks in the time series before the
observed period. The calculation of the “DIDIX Index* is carried out through the value
of indicators for the adoption of digital technologies by vulnerable groups to analyze
the digital divide within the population of the EU countries.

The calculation of the digital divide index is ensured by defining a predetermined
combination of weight values. Logic suggests that each sub-index used in the construction
of the composite index should be assigned equal weights. However, a review of the
scientific literature confirms that the weights were determined endogenously, i.e.,
through performance analysis and the harmonization of indicators across countries
(Hiising et al., 2004; Stojkovi¢ & Koci¢, 2024). Namely, the weights for various sub-
indices are determined using linear programming methods. Therefore, the values of the
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composite indices of the digital divide by country are maximized, without any other
combination of weights for the sub-indices that would provide a higher value of the
composite index of the digital divide (Vehovar et al., 2006).

The analysis of the digital divide among countries involves the calculation of two key
indicators: the ICT Development Index (IDI) and the Digital Divide Index (DIDIX). The
sampling frame was created using countries in Europe that represent both ends of the
digital development spectrum, including those that are least and most digitally advanced.

The IDI index value is calculated using the following formula:
IDI Index = ~ T2, f, (1)

Sii
fi =100 T, W+ )
, where the symbol (f;) refers to the value of individual indices or sub-indices for
each of the three categories. For the composite index of ICT technology development

of countries, the values of a series of sub-indexes (j = 1,2,3...9,10,11) were used,

for each of the three categories (f;) (i = 1,2,3). Wj indicates the value of the indicator
(i) (j =1,2,3; Sw = 1), symbol S; denotes the value of the indicator (j) within each

of the categories (i)(i = 1, 2, 3), the label Sj implies the value of the indicator (j) for
all three mentioned categories collectively (ITU Database, 2015-2023).

Results and Discussions

The analysis of the adoption and implementation of ICT is carried out through an
insight into the value of digital development indicators, along with the calculation of
the digital gap of vulnerable groups within the entire population of countries. Table 2
presents the values of the composite digital divide index (“DIDIX*), which measures
the adoption and application of digital technologies by vulnerable groups concerning
the entire population of the European Union countries. Based on the change in the value
of the digital divide index, the technological development of the observed group of
countries will be analyzed in different time units, with a conclusion about the reduction
or increase of the digital gap between vulnerable groups within the population of the
EU countries (27).

Table 1. Calculation of the digital divide index (“DIDIX*), based on four vulnerable groups
within the entire population of EU countries (27)

2015 1 (*0.5) 2 (*0.25) 3 (*¥0.25)
EU (27) Frequency of internet use | Internet purchases by Digital skills of Didix Index
by individuals individuals individuals
. SB1 + SB2
All Indiv. 75% 100% 62% 100% 54% 100% +SB3+SB4
Gy 50% 66.6 50% 80.6 29% 53.7 Sub-Index 1
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G, 72% 96.0 61% 98.3 51% 94.4 Sub-Index 2
G, 53% 70.0 45% 72.5 31% 544 Sub-Index 3
Gy 71% 94.6 47% 75.8 45% 83.3 Sub-Index 4
Sub-index 40.90 20.45 17.86 79.2
2017 1(*0.5) 2 (*0.25) 3 (*0.25)
EU 27) Frequency of internet use | Internet purchases by Digital skills of Didix Index
by individuals individuals individuals
. SB1 + SB2
0, 0, 0, 0, 0, 0,
All Indiv. 79% 100% 65% 100% 55% 100% +SB3+SB4
Gy 56% 70.8 51% 78.4 31% 56.3 Sub-Index 1
G, 78% 98.7 63% 96.9 53% 96.3 Sub-Index 2
G, 75% 75.9 46% 70.7 31% 56.2 Sub-Index 3
Gy 94% 94.9 50% 76.9 44% 80.0 Sub-Index 4
Sub-index 42.53 20.18 18.05 80.8
2019 1(*0.5) 2 (*0.25) 3 (*0.25)
EU (27) Frequency of internet use | Internet purchases by Digital skills of Didix Index
by individuals individuals individuals
. SB1 + SB2
0, 0, 0, 0, 0, 0,
All Indiv. 84% 100% 68% 100% 56% 100% +SB3+SB4
Gy 65% 71.3 53% 77.9 33% 58.9 Sub-Index 1
G, 83% 98.8 68% 100 54% 96.4 Sub-Index 2
G, 68% 80.9 50% 73.5 32% 57.1 Sub-Index 3
G, 79% 94.0 56% 82.3 44% 78.5 Sub-Index 4
Sub-index 43.87 20.85 18.18 82.9
2021 1(*0.5) 2 (*0.25) 3 (*0.25)
EU 27) Frequency of internet use | Internet purchases by Digital skills of Didix Index
by individuals individuals individuals
. SB1 + SB2
0, 0, 0, 0, 0, 0,
All Indiv. 87% 100% 74% 100% 54% 100% +SB3+SB4
Gy 72% 82.7 60% 81.0 35% 64.8 Sub-Index 1
G, 87% 100 74% 100 52% 96.0 Sub-Index 2
G, 73% 83.0 56% 75.6 32% 61.5 Sub-Index 3
G, 86% 98.0 65% 87.0 49% 94.0 Sub-Index 4
Sub-index 45.46 21.47 19.76 86.6
2023 1(*0.5) 2 (*0.25) 3 (*0.25)
EU (27) Frequency of internet use | Internet purchases by Digital skills of Didix Index
by individuals individuals individuals
. SB1 + SB2
0, 0, 0, 0, 0, 0,
All Indiv. 90% 100% 75% 100% 56% 100% +SB3+SB4
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Gy 82% 91.1 60% 80.0 37% 66.0 Sub-Index 1
G, 90% 100 75% 100 54% 96.4 Sub-Index 2
G5 79% 87.7 57% 76.0 34% 60.7 Sub-Index 3
G, 98.8% 98.8 64% 85.3 48% 85.7 Sub-Index 4
Sub-index 47.22 21.33 19.30 87.8

Source: Author’s calculation, based on data from the Eurostat database (2015-2023)

The results in Table 1 indicate the share in which the observed vulnerable groups have
access to the internet and modern digital devices, information and purchasing activities,
as well as possessing digital skills.

The first vulnerable group is made up of the older population, in the age range from
55 to 74. Due to difficulties in acquiring digital skills and aversion to modern digital
devices (Matthews et al., 2019), the older population uses the internet significantly less
than other population groups (Gallistl et al., 2021), with insufficient information and
purchases through available web platforms (Olphert & Damodaran, 2013). The absence
of digital skills and the limitation of physical mobility lead to a decrease in social
interactions of the older population (Hill et al., 2015). During 2015, the first vulnerable
group used the internet network 25% less than the average usage of the internet across
the entire population, which was calculated based on the average of the indicator values
of the EU countries (27). During the same period, older members of the population
received information about products and services available online and made purchases
on e-commerce platforms at a rate 12% lower than the average value of the population
of EU countries (27). The lag in the digital skills sub-index was evident. In 2015, the first
vulnerable group demonstrated digital skills that were 25% lower than the average for the
population of the EU (27) countries. However, by 2023, this group saw a 32% increase
in internet usage compared to 2015, reducing their lag to only 8% regarding indicators
for the entire EU (27) population. Additionally, the older segment of the population
increased their online information gathering and purchases through electronic platforms
by 10% from 2015 to 2023. This group also experienced an 8% increase in digital skills,
which significantly contributes to the adoption of digital technologies.

The formation of the second vulnerable group was based on an analysis of digital
development within the gender structure of the population. The research found that
women’s use of the internet and their development of digital skills related to adopting
ICT are significantly lower compared to that of men (Adkins & Sandy, 2020). In rural
regions of various countries, the gender digital divide is more pronounced, making
women a particularly vulnerable population (Cortelyou-Ward et al., 2020). Another
vulnerable group consists of women aged 17 to 74 (Eurostat Database, 2015-2023). In
2015, this age group of women used the internet, consuming content through websites
and social networks, at a rate that was only 3% lower than the average for the entire
population of the EU (27) countries. In the same period, information about products
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and services and performance of buying and selling activities via e-commerce platforms
by women lagged by a negligible 1% compared to the average values for the entire
population of the EU (27) countries. In 2015, the development of digital skills for the use
of ICT by this vulnerable group lagged by 3% compared to the average digital skills of
the entire population of the EU (27) countries. During 2023, internet use by women aged
17 to 74 amounted to 90%, which is equal to the average value of the indicator for the
entire population of the EU (27) countries. In the same year, the information-seeking and
purchasing activities of this vulnerable group on e-commerce platforms aligned with the
average values for the overall population of the EU (27) countries. However, there was
a notable exception in digital skills development, where women aged 17 to 74 were 2%
behind the average level of digital skills in the EU (27) countries.

The third vulnerable group is formed based on the educational structure of the population
(Kim et al., 2021). The quality of human capital and the economic standard of a country
are significantly correlated with the educational system of a country (Winters, 2011;
Lythreatis et al., 2022). Adoption of ICT is insufficient among a part of the population
with or without lower primary education, which has caused the formation of a third
vulnerable group (Helsper & Reisdorf, 2017). Therefore, the third vulnerable group
in this research involves the part of the population with or without primary education
(Eurostat Database, 2015-2023). In 2015, the population with or without primary
education used the Internet 22% less compared to the average values of the internet
use of the population of the EU (27) countries. Information and purchasing activities
through e-commerce platforms are 17% lower than the average values measured at
the level of the entire population of the EU (27) countries. The development of digital
skills for the adoption of ICT by this vulnerable group was 23% lower than the average
indicator of the total population of the EU (27) countries. Internet use and digital devices
by the less educated part of the population increased by 16% in 2023 compared to 2015,
representing a lag of 11% compared to the indicators for the entire EU population in 27
countries. During 2023, information and purchasing activities on e-commerce platforms
of this vulnerable group increased by 12% compared to 2015, which implies a lag of
18% compared to the average indicators of the EU population. The possession of digital
skills related to the application of ICT technologies among the less educated population
has seen only a modest increase of 3% since 2015. This growth still leaves a 22% gap
when compared to the digital skills levels of the population in the EU (27) countries.

The fourth vulnerable group is linked to per capita income, specifically concerning
the low standard of living among the population of these countries. This group is
primarily composed of individuals from the unemployed segment of the population.
The increased rate of unemployment and low income per capita lead to limitations in
the availability of the internet and modern digital devices, with the absence of financial
resources for the education of individuals (Ueno et al., 2023). The population that faced
low socioeconomic status and standard of living has less ability to adopt and implement
digital technologies (Helsper & Reisdorf, 2017). Therefore, the fourth vulnerable group
consists of the unemployed part of the population of the EU (27) countries. In 2015, the
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unemployed population used the internet and consumed the content of websites by 4%
less compared to the average values of internet use of the entire population of the EU
(27) countries. Information about products and services and purchasing activities via
e-commerce platforms was 15% less intense than the number of users of e-commerce
platforms in the total population of the EU (27) countries. During 2015, the digital
skills of the unemployed population were 9% less developed compared to the average
development of skills for using digital devices of the entire population of the EU (27)
countries. In 2023, the use of the internet and consumption of online content increased
by 27.8% compared to the value measured in 2015. Information about products and
services, along with purchasing activities through e-commerce platforms, reached a
growth of 17% in 2023 compared to 2015, which also implies a lag of 11% compared to
the volume of e-commerce users of the total population of the EU (27) countries. During
2023, the development of digital skills for using digital devices and the adoption of
information technologies increased by 3% compared to 2015, with a lag of 8% compared
to the measured development of skills of the entire population of the EU countries (27).

Table 2. Values of digital development indicators calculated for the entire population of the 27
countries in the European Union

Countries of EU Adoption of digital technologies and ICT innovations
27) at the level of total population
| (K- (K3) Sub-Index (K;) Sub-Index (K3) Sub-Index (K5) |
. . Frequency of internet use Internet purchases by Digital skills of
Time Period by individuals individuals individuals
2015-2017 +4% +13% +1%
2017-2019 +5% +3% +1%
2019-2021 +3% +6% -2%
2021-2023 +3% +1% +2%
2015-2023 +15% +13% +2%

Source: Author’s calculation.

The monitoring of changes in the sub-indices that make up the composite index of the
digital divide, known as “DIDIX,” measures the adoption of ICT among vulnerable
groups and the overall population of the 27 EU countries.

Between 2015 and 2023, the frequency of internet use among individuals increased
by 15%. During the same period, there was also a 13% rise in the value of internet
purchases made by individuals. In contrast, the indicator measuring individuals’ digital
skills showed only a minimal increase of 2%. Additionally, there was a 13% growth in
the value of electronic purchases made by individuals during this time frame. Then, an
increase of 2% was measured in the value of the indicator of digital skills. The research
results indicate that the growth of digital development is accompanied by improved
ICT infrastructure, greater availability of digital devices, and the quality of broadband
internet. During the observed period, there was a notable increase in the number of
internet users and the use of e-commerce platforms for purchasing activities through
digital devices. Human capital has remained relatively stable over time, serving as both
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a key factor for technological progress and a prerequisite for adopting ICT innovations.
However, it was found that the development of digital skills necessary for implementing
these technological advancements is still insufficient among the population of the EU
(27) countries.

The calculated values of the digital divide index represent the ratio between the
indicators of the acceptance of digital technologies by vulnerable groups and the values
of the indicators of the entire population of the observed countries. The calculated
value of the DIDIX index is approximately 0, indicating that the adoption of digital
technologies among vulnerable groups is extremely low. This reflects a significant
disparity in digital development compared to the overall population.

The calculated value of the digital divide index, which is approximately equal to the
number 100, indicates that the implementation of digital technologies by vulnerable
groups is equivalent to the development and implementation of digital technologies of
the average value of the entire population (Vehovar et al., 2006). Namely, an increase
in the value of the digital divide index indicates a reduction in the digital gap between
vulnerable groups and the entire population of a country or group of countries.

The countries aim to develop and implement ICT while reducing the digital divide
between different cohorts within the total population. In 2015, the value of the
“DIDIX index* was 79.2 units. Therefore, the four vulnerable groups adopted digital
technologies at less than 4/5 of the average implementation by the total population.
In 2017, the “DIDIX index* was valued at 80.8 units, indicating that the adoption
of digital technologies by vulnerable groups was approximately 4/5 compared to the
average of the entire population. Improvements in the ICT infrastructure and increased
internet use, the availability of digital devices, and the quality of human capital ensure
the reduction of the digital divide of the overall population. During 2019, the value
of the “DIDIX index* was 82.9 units. Hence, the adoption of digital technologies by
vulnerable groups was higher than 4/5 of the average adoption of digital technologies
by the total population. The trend continued during the Covid-19 pandemic when the
digital divide index was 86.6 (2021) and 87.8 (2023), which is above 4/5 of the average
use of ICT by the total population of EU (27) countries.

The analysis of the digital divide among countries involves the calculation of two key
indicators: the ICT Development Index (IDI) and the Digital Divide Index (DIDIX).

Table 3. Calculation of digital development and digital divide of vulnerable
groups within the most and least digitally developed European countries

Countries IDI Index Index Value DIDIX Index Index Value

Time frame 2015 | 2023 (2015-2023) 2015 2023 (2015-2023)
Sweden 86.7 93.9 %AIDI=7.2% 89.51 95.56 %ADIDIX=6.05
Denmark 88.8 96.9 %AIDI=8.1% 95.55 96.64 %ADIDIX=1.09
Germany 82.2 87.3 %AIDI=5.1% 86.70 88.21 %ADIDIX=1.51
Luxembourg 85.9 92.1 %AIDI=6.2% 91.36 89.10 %ADIDIX=2.26
France 81.2 89.4 %AIDI=8.2% 85.20 89.85 %ADIDIX=4.65
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Countries IDI Index Index Value DIDIX Index Index Value
Latvia 71.6 93.8 %AIDI=22.2% 75.92 86.09 %ADIDIX=10.17
Serbia 64.5 85.1 %AIDI=20.6% 68.73 82.53 %ADIDIX=13.80

Albania 473 84.7 %AIDI=37.4% 68.02 81.53 %ADIDIX=13.51
Montenegro 59.0 87.9 %AIDI=28.9% 60.87 80.12 %ADIDIX=19.25
Turkey 55.8 85.8 %AIDI=30% 69.53 79.73 %ADIDIX=10.20
Bosnia and Her. 52.8 78.6 %AIDI=25.8% 72.59 74.12 %ADIDIX=1.53
North Maced. 60.7 82.0 %AIDI=21.3% 68.61 79.66 %ADIDIX=11.05

Source: Author’s calculation, based on data from the Eurostat database (2015-2023)

Based on the results from Table 3, European Union member states achieved a digital
development growth of 9.5% from 2015 to 2023. During the same period, the countries
that are candidates for joining the European Union saw a substantial increase of 27.33%
in their digital development. According to the digital divide index, the gap of vulnerable
groups has been reduced to a level of 90.92, which is above 4/5 of the overall digital
development of the entire population. Meanwhile, candidate countries have reduced
the digital divide to the level of 79.62, which is below 4/5 of the total population.

The conclusion is provided through a comparison of the calculated values of the
digital divide of member countries and candidates for joining the European Union.
During 2023, the digital divide in the EU (27) countries was 87.8. Namely, the group
of candidate countries for EU membership, i.e., digitally less developed countries, had
an 8.2% higher digital gap of vulnerable groups in the total population, compared to
the average digital divide of EU (27) countries. On the other hand, the group of EU
(27) member states, i.e., highly digitally developed countries, achieved a 3.1% lower
level of digital divide of vulnerable groups within the total population, compared to the
average digital gap of EU (27) countries. The development of ICT technologies in the
candidate countries for EU membership is increasing 2.9 times faster than in the EU
member states. European Union member states reduced the digital divide by 11.3%
more than candidate countries for EU membership.

Conclusion

The digital divide among the population is a consequence of the rapid development of
information and communication technology. This divide highlights the uneven adoption
of digital technologies across different groups. Factors contributing to the unequal
use of these technologies include an underdeveloped ICT infrastructure and limited
availability of digital devices in various regions of the observed countries. Key barriers
preventing equal access to digital technologies for all social groups include a lack of
digital skills, inadequate education levels, insufficient training and skill development
for employees, and lower per capita income among vulnerable populations.
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The values of three sub-indices within the composite index of the digital divide were
calculated to analyze the digital gap of four vulnerable groups within the population
of EU countries. The greatest growth in the use of the internet and consumption of
content on websites was measured within the first vulnerable group (Individuals,
55-74). The highest sub-index values were measured in the second and fourth
vulnerable groups (Females, 17-74 & Unemployed) in terms of purchasing activities
via e-commerce platforms, with information about products and services. Finally, the
greatest improvement in the development of digital skills was measured within the first
vulnerable group (Individuals, 55-74). The calculation of the DIDIX index confirms the
direct negative correlation between the sudden influx of ICT and the reduction of the
digital divide within the population of the EU countries.

The most digitally developed EU countries had an almost three times lower growth
in ICT technologies, but a double-digit reduction in the digital gap, compared to less
digitally developed countries that are candidates for membership in the European
Union. Namely, the lack of infrastructure for the implementation of ICT, insufficiently
developed e-commerce platforms, and digital skills caused the uneven adoption of
ICT technologies in different population cohorts. The first two indicators refer to
the use of the internet and the consumption of content on websites, with information
about products and services, and the realization of purchasing activities, a double-
digit percentage increase was achieved in all four vulnerable population groups in the
European Union countries.

The increase in digital skills necessary for implementing digital technologies among
the four vulnerable groups is only a single-digit percentage. This research indicates
that an effective approach to bridging the digital divide between vulnerable groups
and the entire population of the EU (27) countries has not been established. Adopting
digital technology successfully requires more than just developing ICT infrastructure
and ensuring access to digital devices; it also necessitates enhancing digital skills to
effectively utilize technological innovations and ICT solutions.

To reduce the digital divide affecting vulnerable population groups, it is essential to
focus on developing human capital and improving the educational system. This includes
providing additional training and education for employees and citizens to enhance the
overall digital skills of the population.

The recommendation for the creators of national strategies regarding the implementation
of information and communication technologies involves raising awareness that
overcoming physical barriers to the application of ICT is a necessary but not a single
condition for reducing the digital divide within the population. A comprehensive
approach implies improving the educational system to develop digital skills and
competencies, all to reduce the digital divide and achieve the general social well-being
and economic prosperity of countries.
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