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Abstract

This study, commissioned by the European Parliament’s Policy
Department for Citizens’ Rights and Constitutional Affairs at the
request of the PETI Committee, analyses the impact of digitalization
on vulnerable social groups in terms of lower income and
education, age, people affected by disabilities, minority ethnic
groups and people living in remote/isolated geographic areas. It
includes a review of the relevant academic literature, secondary
data analysis, as well as three case studies focused on digital
inequality in e-commerce and digital financial services. The study
reviews the EU legislations relevant in the policy areas that are the
object of the case studies and elaborates some recommendations
on the actions that the EU could undertake to tackle the digital
divide affecting vulnerable social groups.
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EXECUTIVE SUMMARY
Background

The ‘digital divide’ has been traditionally defined as the gap between different socio-economic groups
in relation to their ability to access information and communication technologies (ICT). During recent
years, however, a new stream of literature has focused on the socio-economic impact of the digital
divide, looking especially at vulnerable social groups. The present study falls within such emerging
stream of literature. In particular, the report looks atimpact of digitalization on vulnerable social groups
in terms of lower income and education, age (i.e. children v. older people), as well as people affected
by disabilities, minority ethnic groups and people living in remote/isolated geographic areas.

The study includes a review of the relevant academic literature, secondary data analysis, as well as three
case studies focused on digital inequality in e-commerce, digital financial services and the information
sphere. Furthermore, the study reviews the EU legislations relevant in the policy areas that are the
object of the case studies. Finally, the study elaborates some recommendations on the actions that the
EU could undertake to tackle the digital divide affecting vulnerable social groups.

Main findings

While Europe is overall progressing, in comparison to other regions of the world, in relation to
availability, affordability and readiness of Internet access, the digital divide has been widening in
Europe among marginalised social groups. ‘Older’ people seem particularly affected by the digital
divide, though there are substantial differences across the EU countries. Low education emerges as
another significant source of digital divide, with increasing variability and best-worst range values,
indicating that Europe has not achieved convergence in this aspect.

The three case studies have shown that, overall digital divide is increasingly affecting vulnerable social
groups in terms of e-commerce use, internet banking, and access to digital news. However, different
social groups are affected by the digital divide in the three policy areas. For instance, while ‘older’
people are more likely affected by the digital divide in terms of e-commerce and access to information,
they appear less vulnerable to disinformation and other problems related to access to information. The
digital divide related to demographic causes, especially ‘age’, can be expected to gradually diminish
unless the technological acceleration is exceedingly disruptive. This is because current ‘older’
generations will be progressively replaced by today’s ‘younger’ generations, which already engage in
digital technologies. Even if the issue could be solved by the passing of time, the choice of a policy
intervention has to weigh the financial cost of intervention with the cost of being left behind borne by
the older age cohorts of today. The disadvantaged position of other specific groups of society appears,
moreover, likely to persist also in the future. This is the case for people with socio-educational, cultural
and physical disadvantages. The case studies show that the digital divide can only be addressed via
tailored-made policy solutions. In other words, not every intervention should be designed to target
necessarily all disadvantaged groups. While enhancing computer skills may be beneficial to individuals
with a lower education level, people in rural areas, for instance, may particularly benefit from
interventions focusing on high-speed internet access.

The review of the relevant EU acquis shows that some EU legislations touch upon the issue of digital
divide. However, the issue is addressed all over ‘scattered’ regulations. Moreover, some EU legislations
address a specific aspect of the digital divide, while others are silent on the same issue. For instance,
the Geo-Blocking Regulation and the Regulation on Cross-Border Parcel Delivery address the
‘geographic’ dimension of the digital divide in the context of e-commerce. By contrast, in the context
of the relevant EU legislation concerning e-commerce, the Digital Contents Directive does not

8 PE 760.277
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specifically address the issue of the digital divide. It is also worth noticing that most of the EU
legislations address the issue of digital divide affecting individuals with disabilities. For example, the
Audiovisual Media Contents Directive, the Digital Services Act and the Proposal for an EU Digital
Identity Regulation include specific provisions aiming at increasing the transparency and availability of
digital services for individuals affected by disabilities. By contrast, no EU legislation specifically targets
the digital divide affecting ‘older’ people, even though, as mentioned above, ‘age’ is considered the
main dimension of the digital divide from a socio-economic perspective.

Policy recommendations

In view of its findings, the study puts forward 3 policy recommendations on the actions that the EU
could undertake to decrease the degree of digital divide affecting vulnerable social groups.

The study proposes the establishment of a European Observatory on the Digital Divide to
analyse, from a comparative perspective, the issue of digital divide on vulnerable social groups
across Europe. The Observatory could advise national and EU policymakers, collecting up-to-
date evidence on thisissue, as well as engaging in advocacy and training activities with relevant
stakeholders.

Second, EU policymakers should embark on a general re-assessment of the existing EU digital
acquis. Taking into consideration the objectives of the European Declaration on Digital Rights,
the digital divide should be considered in any new/revised EU legislation affecting the digital
world. From this perspective, in its Impact Assessment, the EU Commission could consider the
impact of the digital divide in any new draft legislation, explaining how the proposal copes
with such issue.

The study suggests that the EU Cohesion Policy could include specific funding schemes for
awareness and training projects, aiming at decreasing the degree of the digital divide for
vulnerable social groups.

PE 760.277 9
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1. INTRODUCTION

The OECD (2001) defines the digital divide as ‘the gap between individuals, households, businesses,
and geographic areas at different socio-economic levels with regard both to their opportunities to
access information and communication technologies (ICTs) and to their use of the internet for a wide
variety of activities'. Despite this definition including not only infrastructural endowments but also
socio-economic implications, initially, the main interpretation of digital divide was conceived as the
dichotomous distinction between people who have or do not have access to the internet (or lately on
a classification based mainly on the speed of this access). The debate on the digital divide started in the
late 1990s to address the differences in the infrastructural access to the internet and related
opportunities, especially between developed and developing countries. However, influential scholars
(see DiMaggio and Hargittai, 2001; Hargittai and Hinnan, 2008; Van Dijk and Hacker, 2003) highlighted
its multifaceted nature, advocating for:

e Expanding beyond internet access to encompass competencies and skill proficiency.

e Transitioning from a purely technical perspective to a socially embedded interpretation of the
digital divide, emphasising critical dimensions and differences among social groups.

Addressing the first point, Aissaoui (2022) delineates three levels of the digital divide.

The first level pertains to differences in infrastructural endowments, such as connection quality or
device availability. The second level focuses on users’ skills in employing digital tools, encompassing
operational and informational skills. The third level involves the ability to leverage digital resources to
enhance performance or reach specific objectives. While analysts increasingly shift their focus from the
first to the second level due to available data on digital skills, the third level remains relatively
unexplored due to a lack of data and validated theoretical frameworks linking skills with performance
and personal outcomes.

Concerning the second point, it is crucial to note that digital tools exist in the ‘information society,’
where information is a primary good contributing to cultural, social, and economic capital (Van Dijk
and Hacker, 2003). Over the past two decades, the internet and digital technologies have progressively
permeated numerous daily activities, significantly impacting the organisation of business and social
realms (Castells, 2002). This highlights the emerging connection between digital technologies and their
role in societies with traditional ‘offline’ socio-cultural dimensions, forming the foundation of
traditional inequality literature (i.e., race, class, gender, etc.), reinforcing existing social inequalities or
creating new forms of exclusion (Livingstone and Helsper, 2007). Hargittai and Hinnant (2008) provide
concrete examples of these forms of inequality, including political participation, career advancement,
and information searches on financial and health services.

In both scientific literature and policy debates, the term ‘digital divide’ serves as a general umbrella to
describe a variety of digital-related gaps. However, in this study, we adopt a narrow perspective,
focusing on how digital transformation has evolved and created societal gaps among different types
of vulnerable groups. Few studies addressed this problem combining digital divide with offline
disparities.

This underscores the importance of promptly addressing the effects of digital transformation on
inequalities and marginalised groups, translating the research results into a more policy-oriented
perspective. This chapter aims to deepen our understanding of the literature on these terms, exploring
the most relevant sub-themes and the social groups most impacted. Despite the digital divide's roots
in the late 1990s, the rapid technological advancements of the last decade make it a dynamic and
highly debated topic.

10 PE 760.277
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Our report is in three parts.

1)

State of the art: this section includes two main parts. First, we conduct a literature review to
understand how scientific debate has evolved, what are the most relevant sub-themes and
shared definitions and what social groups have received more attention in the context of such
debate. Second, we use available secondary data to complement the review, analysing how
digital inequality has developed in different European countries.

Case studies: we rely on three in-depth case studies to describe how digital inequality has
emerged in specific contexts, exploring the multidisciplinary connection between social, legal,
technological and economic aspects of the phenomenon. We focus on case studies of general
interest and with a widespread impact across social groups, namely e-commerce, digital finance
and access to information.

Policy analysis and recommendations: this section is in two parts. While the first section includes
an analysis of the relevant EU legislation and regulatory proposals applicable to the case studies
previously analysed, the second section concludes by putting forward some policy
recommendations.

PE 760.277 11
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2. STATE OF THE ART

2.1. Literature review: beyond the traditional digital divide

2.1.1. Digital Divide

The scholarly literature concerning the digital divide has accumulated a substantial body of work,
particularly in the last two decades. To scrutinise its evolution, we leverage the specialised platform
Web of Science (hereinafter WoS). WoS encompasses an extensive bibliometric database comprising
indexed papers, books, and conference proceedings, facilitating an evaluation of the significance of
scientific themes across multiple dimensions, including research categories, publication years, citation
counts, countries, authors, and scientific journals.

Conducting a search within WoS for the term ‘digital divide’ and related expressions (digital inequalit*’;
digital gap; digital division; digital disparities; digital equity) in the scientific literature (refer to
Lythreatis et al., 2022 for a comparable approach), reveals that 8,519 academic articles have been
written between 2000 and 2022, with the count rising to 9,244 up to November 2023 (see Figure 1).
Notably, a surge in interest in an emerging research stream at the intersection of information systems
and social science was discernible in 2007 when the scientific literature produced until that year
surpassed 1,000 citations. The most significant increase was registered in 2021, when the number of
papers increased by 40% in comparison to 2020. This mounting interest, awakened prevalently by the
increased use of digital instruments during the COVID-19 pandemic, has made even more evident the
importance of discussing at academic and policy levels how digital transformation relates to traditional
forms of inequality.

Figure 1. Publications and citations related to digital divide
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Among the indexed academic journals on WoS, Telecommunication Policy emerges at the forefront with
144 publications. However, this constitutes just 1.6% of the total contributions, indicative of the
considerable fragmentation of this subject across scientific communities, lacking a definitive

T Asterisk * indicates that any number of letters at the end of a word are included in the search. In this case both inequality
and inequalities are included.
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leadership. Scientific journals such as Telecommunications Policy, Information, Communication & Society,
and New Media Society, all rooted in the social sciences, are dedicated to assessing the repercussions of
digital transformation on the economy and society, as well as the role of information. On the other
hand, the Journal of Medical Internet Research, centred on the impact of informatics on health services
and medicine, and Lecture Notes in Computer Science, predominantly focused on computer science-
related topics, corroborate the interdisciplinary nature of the debate on the digital divide.

The interdisciplinary nature becomes even more conspicuous when examining the data presented in
Table 2. Despite the dominance of computer science, nine other research categories make significant
contributions, each accounting for a minimum of 5% of the publications. These scientific domains
include engineering, business economics, and sociology.

Table 1. Most popular scientific journal for the topic digital divide

Publication Titles Record Count | % of 9254
TELECOMMUNICATIONS POLICY 144 1,6%
JOURNAL OF MEDICAL INTERNET RESEARCH | 135 1,5%
INFORMATION COMMUNICATION SOCIETY |129 1,4%
NEW MEDIA SOCIETY 127 1,4%
LECTURE NOTES IN COMPUTER SCIENCE 122 1,3%

Source: authors’ elaboration on WoS database

Table 2. Most popular research areas for the topic digital divide

Research Areas Record Count | %
Computer Science 1758 19%
Education, Educational Research 1470 16%
Information Science, Library Science | 1449 16%
Communication 1275 14%
Business Economics 862 9%
Engineering 631 7%
Social Sciences, Other Topics 598 6%
Health Care, Sciences Services 565 6%
Telecommunications 460 5%
Sociology 448 5%

Source: authors’ elaboration on WoS database

We further extend our analysis to include the countries of the departments to which the authors are
affiliated, concentrating on nations with a minimum of 100 publications, a threshold deemed as critical
for considering the presence of a critical mass. Notably, the United States emerges with a significant
dominance, contributing to over 30% of the total publications. Following closely is the European Union,
although with a marked gap of approximately 9.5%, with Spain predominating among the EU
members?.

2 Values for the EU are obtained summing up values for the EU members with at least 100 publications.

PE 760.277 13
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Figure 2. Percentage of the most proficient countries in terms of publications
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In our quest to comprehend the three delineated types of digital divide outlined in the literature, we
undertake bibliometric research, combining the previous query related to digital divide with three
different queries corresponding to each level*:

e First level, Access with the query: ‘access’
e Second level, Skills with the query: ‘skill*' or ‘competenc*’
e Third level, Performance with the query: ‘performanc* or ‘outcom*’

Unsurprisingly, the analysis reveals a distinct prevalence of contributions related to the sub-topic of
‘access,” amounting to a total of 566 from 2000 to 2022. In comparison, there are 277 contributions for
the sub-topic of ‘skills" and 127 for ‘performance’ (refer to Figure 3). Noteworthy is the intriguing
convergence between the sub-topics of ‘access’ and ‘skills’ in the years 2018 and 2020, suggesting a
shift in focus from infrastructural concerns to the associated skills in recent years. However, a transient
surge in the sub-topic ‘access’ is observed in 2021, immediately in the post-COVID phase, considering
the typical publication timeline for scientific journals, accompanied by a slight decrease in ‘skills.” This
could be interpreted as a heightened awareness of the imperative to ensure equal access to digital
infrastructure during the pandemic, given the widespread shift to digital formats for various activities.
Consequently, in 2022, we observe a renewed convergence between the sub-topics of ‘access’ and
‘skills.” As for the sub-topic of ‘performance,’ the number of contributions is notably lower, although a
discernible increase in interest appears from 2019 onwards.

3 While in our first query we broadly search digital divide by topic, which includes title, abstract and keywords of the
author, in this combined query we narrow down the broad search adding the three queries related to the level of digital
divide in the title of the scientific contributions, as some terms may be too generic to be included in the abstract. This
focused strategy aims to mitigate the likelihood of including the same paper in more than one category, ensuring a
more precise classification.
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Figure 3. Number of publications by types of digital divide across time
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2.1.2. Digital Divide in marginalised groups

As detailed in Section 1.1., the digital divide has become pervasive on a global scale due to its escalating
significance in society, representing one of the most pernicious forms of inequality. Nevertheless, the
impacts of digital transformation are not uniform across all citizens, as certain social groups may face
additional vulnerabilities based on factors such as age, education level, occupational status, disabilities,
geographical location, and ethnicity. This subsection aims to explore how the scientific literature
addresses the digital divide concerning marginalised groups that may be subject to more adverse
conditions.

Vulnerabilities may stem from inherent human conditions, such as age and health, as well as situational
contexts, including location and economic circumstances. Where possible, the digital divide within
marginalised groups has been examined from an evolutionary perspective. For instance, in the case of
age, newer cohorts of older adults may have developed new skills, experiencing a lower impact than
their predecessors (Friemel, 2016). Similar considerations apply to the macro-economic scenario, which
can critically influence a country's capabilities to invest in new technologies. This, in turn, can have
cascading effects on unemployment and migrants, influenced by implemented policy measures.

Furthermore, it is essential to acknowledge the internal heterogeneity within marginalised groups.
Previous experiences, motivations, and existing knowledge may either mitigate or reinforce individual
levels of the digital divide (Hargittai et al., 2019). Another complex aspect arises from the challenge of
equating marginalised groups according to their distinct causes and consequences, influencing the
goals, expectations of individuals, and the capabilities of each group.

This preamble highlights the challenges in delineating substantial and stable groups that can be
consistently identified in scientific analyses. Figure 4 illustrates our selection process, commencing with
our initial sample: 8,519 academic papers published between 2000 and 2022 related to the concept of
‘digital divide’. We expand our analysis with additional queries constructed ad hoc for each marginal

group.
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We have identified eight vulnerable groups for an analysis based on the existing literature reviews on
digital divide (Robinson et al., 2015; Aissaoui, 2022; Lythreatis et al., 2022). The identified sources of
vulnerabilities include: ‘age’, ‘income’, ‘geography’, ‘education’, ‘health’, ‘ethnicity’, ‘employment’, and
‘marginal groups™. It is important to note that the category ‘marginal groups’ does not represent an
actual ‘group’, but it implies an attempt to explore in the literature whether the theme of marginalised
groups is already recognised as significant by scholars who focus on inequalities.

To balance the accuracy and breadth of the search results, we chose to search for ‘digital divide’ as a
‘topic’ and the sources of vulnerability only in the ‘title” of scientific contributions (refer to the individual
queries for marginalised groups in Table 3). This approach involves a combined search for ‘digital
divide’ and related terms in the title, abstract, and authors' keywords of a scientific work. However, the
query related to marginalised groups is restricted to the title to ensure that the topic is not treated
merely marginally. In total, we have identified 1,719 papers, reduced to 1,548 after excluding
duplicates. The substantial overlap, with only 171 papers retrieved by more than one query, indicates
that the queries built for marginalised groups captured distinct phenomena in the literature,
accounting for approximately 18% of the total literature on the digital divide®.

Figure 4. Process to identify scientific articles related to digital divide in vulnerable
marginalised groups

Initial sample on digital divide using the following query:

"digital divide" or "digital inequalit*" or “digital gap" or
“digital division" or “digital disparities” or “digital equity"

= 8519 (from 2000 to 2022)

Analysis of the literature to identify relevant groups and
the relative keywords and bigrams (Robinson et al., 2015;
Aissaoui, 2022; Lythreatis et al., 2022).

8 sources of vulnerability were identified

Digital divide (topic) + source of vulnerabilities (title) =

1719 sum of papers, 1548 unique paper, excluding
duplicates

Source: authors’ elaboration

4 In order to broaden the scope of the bibliographic research, we have also incorporated general terms such as 'marginal
groups'.

To keep track of the dynamics of each subgroup, we decided to maintain the sources of vulnerabilities separate,
including the 171 duplicate papers in our analysis. This approach is also functional to the fact that the same paper may
be relevant for more than one theme.

5
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Table 3. Queries adopted for the eight sources of vulnerabilities

Group Query

Age old* or ‘young* or ‘elderly’ or ‘child’ or ‘teenager*’

Income income or ‘financial situation’ or ‘poverty’ or ‘household* wealth’ or ‘low*income’ or ‘cost of living’

Geography rural or ‘isolated village*

Education school or ‘low*education’ or ‘low*literacy’

Health disabilit* or ‘disease* or ‘mental*health’ or ‘illness* or ‘poor health’ or ‘health*issue*’

Ethnicity ethnicit* or ‘race’ or ‘migrant* or ‘refugee®

Employment  unemploy* or ‘jobless’ or ‘workless’ or ‘out of work’ or ‘unwaged’

Marginal

Groups marginali*ed group* or ‘vulnerable group* or ‘minorit* or ‘marginali*ed communit* or ‘vulnerable communit*

Source: authors’ elaboration

Figure 5 displays the number of contributions across different sources of vulnerabilities, with age
ranking first with 612 papers, followed by geography, representing the two most studied sources of
vulnerabilities among the eight topics. Health, income, and education have a much smaller number of
contributions, approximately 150 for each group. Ethnicity and marginal groups have a relatively low
number of papers, while employment counts only for 6 contributions. As illustrated in Figure 6, up to
2006, few contributions were produced across the topic, with the geographical divide starting to
emerge with at least 20 papers on average in the period 2009-2011. Interestingly, from 2014 onwards,
the topic of age divide has begun to grow, surpassing geography, with a steep increase from 2019.
Regarding health and education, we observe signs of growth in the very last years of the period under
consideration, namely 2020-2021, possibly driven by the pandemic.

Figure 5. Distribution of Digital Divide across sources of vulnerability
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Figure 6. Evolution of subtopics across the years
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To assess the importance attributed by different universities to the topic of digital divide, we evaluate
the relevance of each topic for each country with at least 30 publications related to digital divide and
the sources of vulnerabilities (Table 4). The overall ranking does not vary significantly compared to the
general one concerning digital divide. However, it is interesting to note the prevalence of European
universities in studying age and education in comparison to the US, where the debate has rather
focused on ethnicity, geographical divide, and income. Finally, health records an equal number of
contributions.

Table 4. Countries with more publications for each topic

Age | Education Ethnicity Geographical Health Income Marginal Total
USA 159 38 56 112 44 75 20 504
EU - 46 20 73 44 14 9 417
CHINA 64 10 7 61 8 21 1 172
SPAIN 66 27 4 32 13 2 144
ENGLAND 61 7 2 34 17 9 4 134
AUSTRALIA 27 7 2 26 14 2 78
CANADA 20 3 5 20 10 6 1 65
SOUTH KOREA 25 1 1 14 2 53
GERMANY 26 5 10 6 4 1 52
INDIA 6 1 33 4 5 1 50
ITALY 15 5 9 3 6 38
SOUTH AFRICA 5 23 2 6 36
MALAYSIA 7 4 16 2 1 30
Total 631 159 102 493 184 161 48 1778
Authors’ elaboration on WoS database
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In our final analysis of the literature, we conduct three-layered bibliographic research, seeking the co-
occurrence of topics alongside digital divide. We follow the criteria outlined in Figure 4, adding an extra
layer. Constructing a symmetric matrix comprised of 28 unique combinations, excluding self-ties
(7x8)/2 = 28, we observe that the most frequently discussed pairings are geography and age with 19
contributions, health and age with 15 contributions, and income and geography with 13 contributions
(see Table 5). The concurrent examination of sources of vulnerable groups provides an intriguing
avenue for discussion, as it may unveil different combinations of causal mechanisms that warrant joint
exploration.

Table 5. Co-occurrence of topics of vulnerable groups

Marginal
Income | Geography |Education | Health Ethnicity | Employment | Groups

9 19 11 15
13

Income

Geography 19
Education 11
Health 15
Ethnicity

Employment 0
Marginal

Groups 3

Authors’ elaboration on WoS

2.2. Secondary data analysis

2.2.1. The digital transformation in Europe

A preliminary data scouting has been conducted to report available information sources to describe
the state of the art on digital divide and inequalities among different marginal social groups. To depict
the general level of digital divide we have relied on the Digital Economy and Society Index (DESI)®
published every year by European Commission, and on the Inclusive Internet Index’ commissioned by
META, as significant sources to compare European countries across the last 5 years (2017-2022).

To specifically assess the performance of the European Union over the years and facilitate comparisons
between European countries, we have chosen to rely on the Digital Economy and Society Index (DESI).
This index has been measuring the level of digital development in European countries since 2014,
focusing on four pillars: Connectivity, Digital Public Services, Human Capital, and Integration of Digital
Technologies. Connectivity measures the quality of fixed and mobile connection, Digital Public Services
measures the quality of digital services such as e-government and e-health. Human Capital measures
the level of digital skills and the presence of ICT graduates and specialist. The Integration of Digital
Technologies measures the business digitalisation level as well as the development of e-commerce.

In Figures 7-10, we illustrate the trajectory of 27 European Member States across the four sub-
dimensions of the DESI indicator. To interpret the scores for each sub-indicator, read the names of the
countries from left to right. The blue dots represent their performance in 2017, while the red dots
represent their performance in 2022. The grey stripes indicate the number of points each country has

6 https://digital-strategy.ec.europa.eu/en/policies/desi
7 https://impact.economist.com/projects/inclusive-internet-index/
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gained or lost during the mentioned period, while the percentages reflect the growth rate of each
country, calculated using the following simple formula: (timen.1- time,)/time,,

Connectivity records the highest average growth among the four sub-indicators (123%), followed by
Integration of Digital Technologies with 62%, Digital Public Services with 50%, and Human Capital with
only 11%. The enhancement or establishment of infrastructure to boost connectivity has accelerated
over the last five years. However, the same cannot be said for the development of digital skills, which
naturally requires more time for implementation. Finland, Denmark, and the Netherlands are the top
three countries that consistently demonstrate the best performance across all four indicators.

Figure 7. Connectivity evolution from 2017 to 2022
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Figure 8. Digital Public Services evolution from 2017 to 2022
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Figure 9. Human Capital evolution from 2017 to 2022
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Figure 10. Integration of Digital Technologies evolution from 2017 to 2022
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The Inclusive Internet Index commissioned by META measures the infrastructural and economic
accessibility of the internet across 100 countries (accounting for 99% of the world’s population and
97% of GDP) assessing the extent to which it fosters economic and social mobility. This index facilitates
global comparisons, encompassing 80 core countries consistently featured in each edition of the report
(currently in its sixth edition) and an additional 20 rotating countries included in every new edition. The
index is composed of 4 indicators, namely Availability, Affordability, Relevance, Readiness and by 62
sub-indicators, whose relevance is continuously monitored to understand if updates are needed.
Availability measures quality of connectivity and infrastructure. Affordability measures costs associated
with the internet. Relevance measures the value of being connected to internet at a local level in terms
of available services and economic-related opportunities. Readiness measures digital literacy and
accessibility of information and privacy regulation. Each sub-indicator accounts for 25% of the total
index, which goes from 0 to 100, where 100 indicates the most favourable digital environment®. For
Europe 18 out of 27 Member Stateshave been selected, namely Austria, Belgium, Bulgaria, Denmark,
Estonia, France, Germany, Greece, Hungary, Ireland, Italy, Lithuania, the Netherlands, Poland, Portugal,
Romania, Spain, Sweden.

The extensive coverage of the index enables a global comparison and competitive benchmarking of
Europe against other regions of the world. In the overall index for 2022, EU countries secure the second
position globally, following the United States. An analysis of the four sub-indicators reveals that the
ranking of EU countries remains consistent, except in the Relevance category, which gauges the
perceived value of internet connectivity for socio-economic purposes. In this category, Gulf and East
Asia countries claim the 2nd and 3rd positions, respectively (see Table 6). It is important to note that
the rank among geographical areas is based on group averages. This implies that European Union
countries, overall, exhibit a lower level of variability, ensuring a more balanced level of digital
development compared to other global regions.

8 For more information visit: https://impact.economist.com/projects/inclusive-internet-index/about
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Table 6. The 4 Sub-Indicators of the Inclusive Internet Index for 2022

AVAILABILITY

Group Group Group Group
Lowest Average Highest # countries
All countries 18,3 63,3 89,9 100

Regional groups
North America 80,1 80,1 80,1 2
Europe (EU) 71 78 85,3 18
Europe 69,1 77,7 85,3 22
East Asia 60,6 76,9 87.1 5
Gulf Cooperation Council 71,8 76,3 83,4 6
Southeast Asia-Pacific 52,8 71,6 89,9 10
Middle East and North Africa 59,2 69,9 83,4 12
Asia 45,8 69,5 89,9 22
Central Asia 66,3 67,3 68,7 3
North Africa 59,2 64,6 67,7 3
Latin America 49,7 63,9 76,4 16
South Asia 45,8 56,6 62,2 4
Africa 183 43,6 69,6 29
Sub-Saharan Africa 18,3 41,2 69,6 26

AFFORDABILITY

Group Group Group
Average Highest # countries
All countries 343 77,4 89,6 100
Regional groups
North America 86,3 86,6 86,9 2
Europe (EU) 82,1 85,2 88,3 18
Europe 79,8 85,1 89,6 22
East Asia 77,6 81,8 85,4 5
Southeast Asia-Pacific 75 80,8 88,8 10
Asia 69,3 80,1 88,8 22
South Asia 76,9 79,9 86,4 4
Latin America 63,9 78,6 86,4 16
Gulf Cooperation Council 73,8 78,3 82,6 6
Middle East and North Africa 69,1 76,6 82,6 12
Central Asia 69,3 75,4 80,8 3
North Africa 69,1 73,6 76 3
Africa 343 68,2 80,8 29
Sub-Saharan Africa 343 67,6 80,8 26
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RELEVANCE

Group Group Group Group
Lowest Average Highest # countries
All countries 31,6 71,2 92,6 100

Regional groups
North America 79,3 84,9 90,5 2
Gulf Cooperation Council 80,6 84,2 88,4 6
East Asia 75,6 83,5 89,7 5
Europe 72,7 81 91 22
Europe (EU) 72,7 80,5 91 18
Central Asia 76,4 79,8 84,1 3
Asia 57,2 78,6 89,7 22
Southeast Asia-Pacific 57,8 78,1 89 10
Middle East and North Africa 57,7 76,4 89 12
North Africa 62,8 74,1 89 3
South Asia 57,2 72,9 82,1 4
Latin America 42,2 72,3 92,6 16
Africa 31,6 54,9 89 29
Sub-Saharan Africa 31,6 52,7 84,6 26

READINESS

Group Group Group
Average Highest # countries
All countries 359 62,9 81,6 100

Regional groups
North America 75 75,7 76,4 2
Europe 56,3 71,2 80,9 22
Europe (EU) 56,3 71151 80,9 18
Gulf Cooperation Council 60,6 70,9 76,5 6
East Asia 60,3 69,9 76,6 5
Central Asia 62,9 68,2 76,9 3
Southeast Asia-Pacific 50,1 66,5 81,6 10
Asia 50,1 66,1 81,6 22
Middle East and North Africa 39,6 62,9 76,5 12
Latin America 39,4 61,8 80 16
North Africa 54,6 59,6 66 3
South Asia 51,7 58,5 71 4
Africa 359 53,6 739 29
Sub-Saharan Africa 359 52,9 73,9 26

Source: Economist Impact®.

®  https://impact.economist.com/projects/inclusive-internet-index/about
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222, Digital Divide and marginalised social groups

To complete and fine tune the analysis of the digital divide across Europe, we have sourced data
directly from EUROSTAT - ICT_HH survey - on various digital-related activities, focusing on the same
seven marginalised social groups identified in the literature, namely age groups (young people 16-25
years old vs. older people, 65-74 years old), education levels (no education or low, medium, high),
ethnicity (people born outside the EU), geographical location (rural areas), occupation
(unemployment), health (disability) and income (Individual living in a household with income in first
quartile. The indicators employed include the percentage of use in the last 12 months for both
computer and internet use. This section aims to assess: a) the progress made by the EU countries over
the past decade, and b) the level of digital inclusion among EU countries, evaluating whether this has
increased or shrunk in recent years. Finally, specific indicators associated with digital inequality have
been identified within the two indicators, namely ‘Trust and Safety’ and ‘Prices of the Inclusive Internet
Index'.

To evaluate the digital divide over the last decade in the following subsections, we use three typologies
of indicators, (a) the level of average growth, (b) variance and (c) the range between best and worst
performers (using the formula reported in Section 1.2.1, when comparing the two periods).

A surge in the average growth between the two periods is construed positively, pointing out an
enhancement in overall performance. Additionally, our analysis delves into whether an observed
improvement is coupled with a contraction in data variability and a reduction in the range between
the best and worst performers, thus indicating a convergence of countries towards a similar level of
digital divide™.

a. Computer use

As expected, the younger population (aged 16-25 years old) has exhibited significant improvement
from 2007 to 2017 in terms of computer use, with an average increase of 6 percentage points and a
notable reduction in data variability disparities. The gap between the best and worst country
performers has markedly diminished by 33%', indicating a reduction in the digital divide between the
EU countries (see Figure 11).

9 Nevertheless, it is essential to underscore that variance indicators may unveil disparities in terms of other socio-

economic conditions and national measures, factors that are not explicitly addressed in this analysis. Consequently,
heterogeneity in complementary resources and contextual factors may play a pivotal role in providing a comprehensive
assessment of such a multifaceted phenomenon.

" For percentage calculation hereinafter see formula reported in Section 1.2.1.
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Figure 11. Percentage of young people (16-24 years old) using a computer within last 12
months. Change between 2007 and 2017
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Source: authors’ elaboration based on EUROSTAT survey - ICT usage in households and by individuals.

Regarding older people (aged 65-74), the average growth of countries has nearly reached 300%
between 2007 and 2017. However, it is essential to note that the variability of data has increased by
almost 100%, along with a 43% rise in the distance between the best and worst performers.
Nonetheless, it is fundamental to highlight that even in 2017 there are still five countries with less than
30% computer usage among olderadults (Italy, Romania, Greece, Croatia, Bulgaria), while five countries
exceed 70%, namely Luxembourg, the Netherlands, Sweden, Denmark, and Finland (refer to Figure 12).

2 Starting year for Estonia, Germany, Portugal refer to 2008 instead of 2007.
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Figure 12. Percentage of older adults (65-74 years old) using a computer within last 12 months.
Change between 2007 and 2017
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Source: authors’ elaboration based on EUROSTAT survey - ICT usage in households and by individuals.

Regarding Education levels, distinctive patterns emerge among the three levels considered (low or
absent, medium, and high). Figure 13 illustrates the country rankings based on their average values
across the three education levels, with Denmark and the Netherlands, as well as Luxembourg and
Sweden, exhibiting the best average values both in 2007 and in 2017. Analysing changes across the
two periods, a significant improvement in average values from 2007 to 2017 is evident, without a
reduction in variability (which remains substantially constant) between the EU countries. This suggests
that disparities persist in EU countries for people with no formal education or low levels of education.
This is further confirmed by the increased difference between the best-performing and least-
performing countries over the two periods. Conversely, for the other two categories, the pattern is
inverse: a more moderate increase in average values but a consistent reduction in variance (65% and
58%, respectively, for medium-level education and high education). This may signify a positive trend
indicating a balancing out of the digital divide in these groups.
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Figure 13. Percentage of individuals using a computer within last 12 months by education
level”
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Analysing individuals born outside Europe, we observe a positive average growth in computer use
from 2011 to 2017, accompanied by a consistent decrease in variability between the two datasets by
42%, along with a reduction in the best-worst range by 11%. However, the latter data should be
interpreted with caution, as the maxim<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>