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ABSTRACT
With the ever-increasing pace of technology innovation and rapid
digital transformation of society, the impact on digital inclusion,
and particularly gender equity is surprisingly under-analyzed. The
article outlines and classifies the concept of digital inclusion and its
effects on traditionally marginalized groups, specifically, girls and
women. In doing so, the article reviews existing literature on digital
inclusion and answers a core research question: What are some of
the underlyingmonitoring indicators for monitoring andmeasuring
the state of digital inclusion and digital gender divide identified
in the academic literature to date? Based on a scoping review, an
initial 8,527 documents published between 1951 and January 2021,
were identified as having some relevance to the digital inclusion of
marginalized communities. Our analysis found that 208 publications
include gender. Of the 208 publications, 116 publications (56%) were
excluded as they focused mainly on technology use in healthcare
provision and assisted living for adults and the elderly rather than
digital inclusion and gender. The remaining 92 publications (44%)
covered gender relating to the digital inclusion of men and women,
boys and girls, and the digital gender divide. Our review finds that
the effects of digital inclusion on the traditionally marginalized
particularly gender continues to be under-analyzed. The bulk of
research recognized the digital inclusion of girls and women as
important but do not go into great detail on the underlying causes
or impacts. We find that most gender-specific literature on digital
inclusion is on developed economies in the northern hemisphere.
We also observed a lack of user and geographical segmentation
when it comes to gender, the location, and socio-economic context
of the digitally excluded. In conclusion, there is an urgent need for
a more in-depth analysis of the drivers of gender-specific digital
inclusion and barriers resulting in exclusion, particularly so in
emerging economies.
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1 INTRODUCTION
Shaped by the digital divide and other forms of structural inequali-
ties, the impact of the digital transformation has a significant long-
term effect that are both positive and negative socio-economic
consequences for marginalized persons and underrepresented com-
munities. Estimates in 2018 show that digital devices and the inter-
net are utilized by 327 million fewer women than men [27, 28]. The
under-representation of women in key industries, management,
and decision-making positions is amplified in the increasingly im-
portant ICT sector, with men being four times more likely than
women to be ICT professionals. Over time this will be further en-
trenched as a mere 0.5% of 15-year old girls currently aim to work
in the ICT sector, compared to 5% of boys of similar age [27]. More
so, containing the COVID-19 global pandemic and economic down-
turn have constrained the effective access and use thus cementing
existing patterns of digital inclusion especially by girls.

With the Sustainable Development Goals (SDG) aiming to
achieve gender equity by 2030, SDG Goal 5 – “achieve gender
equality and empower all women and girls”, is specifically designed
to help drive gender equality, including digital inclusion and leav-
ing no one behind. In response to the call put out by the United
Nations in The Age of Digital Interdependence [34] and the SDGs,
the objective of our analysis is to take a critical look at existing
academic literature, between 2020 and 2010 and the focus of the
current discourse of digital inclusion relating to gender. In doing
so we ask one key question: What are some of the underlying indi-
cators used for monitoring and measuring digital inclusion and the
digital gender divide identified in the academic literature to date?

Studies have shown that digital inclusion is not just about bridg-
ing the digital divide, it is also about promoting the call for the
reduction of the digital gender gap that has been underway for
decades [20]. [17, 18], emphasizes that 200 million fewer women
than men are online, this had risen to 327 million by 2018 [28]. This
implies that fewer women access online goods and services than
men. Significantly, women’s slower take-up of digital technology
is partly the result of a masculine undertone of online content, ser-
vices, and user interphases [15]. Thus, women are comparatively
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slower in acquiring advanced digital technology skills that could
earn them more opportunities for online services [35]. This chal-
lenge amplifies existing factors behind the digital gender divide and
gender inequality. Studies have also shown that there is a striking
disparity between men and women in taking up jobs especially in
technology [20], leading a majority of women to be left out of the
technology revolution [4].

This has raised concerns amongst researchers, academia, and
policymakers in terms of having the right data and evidence to
back up plans towards involving more women and improving their
technological skills. While there are consistent arguments that
digital technology is indeed a concrete tool for women to overcome
inequalities, digital inclusion can help bridge the digital gender gap
[27]. This is achievable through engaging more girls and women
in the technology, health, education, and service sectors [27, 17],
however, in the absence of indicators differentiated by gender, it is
difficult to measure the impact. More so, with indicators such as
age, income level, literacy level, it difficult to ascertain the level of
digital inclusion – or exclusion - over time [4, 13].

It is against this backdrop, that our analysis of the current state
of affairs on digital inclusion and the digital gender divide should
be seen. To explore the research question, this article is structured
as follows: Section 2 outlines the methodology used in the study
while section 3 summarizes the discussion of digital inclusion and
digital gender divide in the literature review. Section 4 attempts to
answer the research question by presenting the thematic dimen-
sions identified in the existing literature and section 5 concludes
with a set of policy recommendations and suggestions for future
research.

2 METHODOLOGY
To explore our research question, we apply a systematic review of
academic literature [12] related to the digital inclusion of women
and girls. First, relevant publications were identified and retrieved
from the Scopus repository. Scopus was chosen as it is the most
comprehensive global repository of English language academic
literature. The search was complemented by similar searches in
Mendeley and Google Scholar to ensure as complete a sample as
possible. Secondly, dimensions to structure the review were defined.
These keyword dimensions were identified together with the in-
dicators used in various digital inclusion publications specific to
the traditionally marginalized sub-groups of women including age,
education, ethnicity, geographical location, etc.

For the first (step 1), we carried out a keyword query (in SCO-
PUS?) using “digital inclusion” in the “All social sciences” category.
The “All social sciences” category covers “Arts and Humanities
(ARTS)”, Business, Management and Accounting (BUSI)” “Decision
Sciences (DECI)”, “Economics, Econometrics and Finance (ECON)”,
“Psychology (PSYC)” and “Social sciences (SOCI)”. The query also
searched for results containing concepts such as “digital gender
divide”, “digital divide”, “digital transformation” and “systemic re-
view”. We did not screen for terms such as data, indicators, statistics,
measurement, or monitors in the literature. The aim of excluding
these terms was to identify both the themes or causes within the lit-
erature and what data and indicators have been used, or suggested
directly or indirectly. An initial search was carried out in December

2020 with a total number of 8,527 publications from 1st January
1951 to 1st December 2020.

In the second (step 2), we refined the result by limiting the search
period from 1st January 2010 to 1st December 2020. Significantly,
the internet emerged in the mid-1990s; however, its wide global
adoption started in both developed and developing economies in the
last decade, thus we chose 2010 as a cut-off point. Key observations
and conclusions made prior to 2010 regarding the digital gender
divide and digital inclusion, are expected to be reflected in our
post-2010 sample. Limiting our search to literature published after
1st January 2010, resulted in 6,271 publications.

Third (step 3), we applied an inward search which resulted in 208
publications. Keywords such as “men’ and “women”, “male” and
“female”, “boys” and “girls”. The keywords were used to identify the
key academic publications for our analysis. The result falls into two
broad topical clusters. The first resulting in 116 publications (56%)
focused on digital technology and e-health solutions in healthcare
provision, assisted living, and home care for adults and the elderly.
While interesting, this set of publications do not fall within the
scope of our research question and the focus on digital inclusion
and the digital gender divide per se. The second cluster consists
of 92 publications (44%) focused mainly on both digital inclusion
and the digital gender divide. However, intertwining both academic
concepts are digital technology access and affordability, skills and
usage which acted as either precondition causes or facilitators.
These were a considerable match for the focus of our article and
research question, thus constituting our final sample size.

3 WHAT LITERATURE TELLS US
The analytical focus of the 92 publications identified, vary, as ex-
pected, depending on the publication in question, not least in rela-
tion to various user groups and segments assessed - both in general
terms and in terms of gender. A number of common sub-themes
nonetheless emerge across the 92 publications during the screening
for indicators used or proposed for monitoring and measurement of
digital inclusion and the digital gender divide. To identify the core
themes, we mapped the publications in relation to their primary
and secondary focus. Within the broader topic of the digital gender
divide, the dominant thematic cluster (n=44, 47%) is the gender-
based digital exclusion as part of a wider deliberation of digital
inclusion. The first thematic cluster highlighted focus on the under-
lying causes of the digital gender gap. Dominating gaps are issues
related to nature of gender itself and gender roles, digital gender
divide and gender-based digital exclusion. While rarely quantified,
authors do suggest a number of ways to improve digital inclusion
process especially in rural communities [2, 26]. These include roll
out of high-quality internet access, tailored digital skills develop-
ment and free online education targeting rural areas. The second
thematic cluster identified is financial inclusion (n=20, 22%) and
how technology can eliminate the digital gender gap by creating in-
novative solutions to ease access to financial services such as mobile
money, money transfers, credit, and micro-loans [1, 14, 23]. Here
examples such as mobile money, the facilitation of efficient and
effective financial service have been highlighted as good practice
examples to potentially be emulated [14, 22, 23]. The third thematic
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Table 1: Major areas covered in screened population (Source: Authors)

Main thematic issues covered Number of publications % Rate
The gender gap, the digital gender divide, and gender-based digital exclusion 44 47
Financial inclusion 20 22
ICT enabled healthcare and assisted living 9 10
Digital communication 2 2
Culture context and diversity 11 12
Miscellaneous 6 7
Total 92 100

cluster of publications focused on technology in healthcare provi-
sion and assisted living (n=9, 10%). Authors particularly highlighted
the challenges related to infrastructure and how to gain access to
information on health care and how these issues impact women.
Essentially the focus is on gender inequalities resulting from a lack
of equal, or unequal access to health care services especially in
rural regions and how the digitization of information and service
offers cement such patters further [6, 7]. Key proposals to overcome
these challenges include technological support for women in rural
regions and capacity development to build skills for women to be
able to use digital health applications and services when the need
arises. A fourth cluster (n=2, 2%) focused on digital communica-
tion as a tool to enable access to services, decision-makers, or jobs
opportunities. Proposals on how to address this includes [7, 21]. A
fifth thematic cluster focus on digital inclusion with respect to race,
culture, and diversity (n=11, 12%). Linguistic heterogeneity, race,
culture, ethnicity, diversity, and religion considerations dominate
the literature in this cluster. This is particularly seen in relation to
active participation in decision making, social discourse and citizen-
ship, but also how it may bring about demographic challenges in
countries at both local and national levels [21, 22]. The final group
(n=6, 7%) covered a multitude of issues related to digital inclusion
and the digital gender gap in general terms, such as social inequal-
ities arising from unequal access to digital technology. Much of
the research in this cluster also touch upon issues such as gender,
region, race, ethnicity, social class, etc. Some researchers have sug-
gested inclusion, tackling stereotypes, raising awareness as well
as setting policy actions as ways to address such negative impacts.
This facilitated the mapping of key themes discussed within the
literature but also to identify the indicators use, or proposed directly
or indirectly in the past. Table 1 summarizes the main thematic
clusters identified all the 92 publications on digital inclusion, the
digital gender divide, and other gender inequalities.

Generally, all sample publications address topics around women,
girls, education and technology, especially in rural areas. This is
highlighted in relation to both the various kinds of inequalities
and exclusion, especially the lack of access to and affordability of
internet access and digital devices, and the lack of traditional but
especially digital literacy.

With respect to SDG 5, women in rural areas still disproportion-
ately lag behind in digital technology – and how it may potentially
be addressed [15, 19]. In the analysis, all 92 publications indicate the
importance of three indicators. That is, access and affordability as
required precondition causes for digital inclusion, the lack of skills

as a cause of digital exclusion or facilitator of digital inclusion, and
the use of digital content and solutions as an indicator of outcomes.

To explore our research question, we will therefore review the
literature in relation to digital inclusion as such, the digital gender
divide, accessibility, skills, and usage.

3.1 Digital Inclusion
Analyzing the sample literature, it becomes clear that the term
“digital inclusion” goes beyond mere access to technology devices
and the internet. Observation of the term holds across the academic
research, policy frameworks, and practical executions. Over time,
there has been a move towards a deeper understanding of the
concept and the skills and capacities needed to ensure its effective
achievement.

Currently, there is no universally accepted definition of the term
as it covers almost every imaginable aspect within and across var-
ious academic domains [14, 29, 30]. As a result, the term digital
inclusion is often adapted to reflect the perspective of a given au-
thor. As an all-in-one phrase, “digital inclusion” is regularly used
to refer to digital, financial, social, economic or political, inclusion
[29]. Reference to the concept is made concerning equality and
equity in areas such as education, health care, jobs, public and
private services, as well as decision-making processes [19]. It was
also observed that the single term “inclusion”, is often associated
with a sense of justice, and compassion [6], and more so viewed
as a panacea for the promotion of equality especially amongst the
marginalized.

The analysis finds that digital inclusion is in the literature associ-
ated with diversity and technology, supporting earlier observations
made by e.g. [29] and [33]. The initial reference stems from the
concepts of the digital divide and digital literacy and how some
individuals do not have access to digital technology as highlighted
by [15] and [19].

Based on the literature review, a common definition of digital
inclusion would be “the ability to access and use digital technology
to create economic and personal value”. This definition is closely
associated with those suggested [19] and [4] respectively. The de-
scription implies that the digital inclusion of marginalized groups
is characterized by geographical location, population density, age,
gender, formal and informal educational attainment levels, occu-
pation type, and relative household income. Any analytical matrix
used to assess digital inclusion must, therefore, go beyond simple
access to the internet and technology devices. Thus, the digitally
marginalized groups should be seen as individuals within a given
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context who are subjected to inequalities through a lack of access
to digital infrastructure and digital technology tools as a result of
location, age, gender, skills, and/or affordability [27, 28].

3.2 Digital gender divide
The literature review finds that the “digital divide” as a term is
applied in similar ways as digital inclusion. That is that no agreed
definition exists and that authors tend to adjust it to their specific
research focus. By comparison, the “digital gender divide”, stems
from a collection of social and academic perspectives on the digital
transformation and inclusion in this process [24, 25]. Some scholars
see this as problematic from an ideological perspective, as it may
result in a technologically deterministic approach and bias [29,
33], and in turn result in a lack of distinctive philosophies on the
socioeconomic settings within which the marginalized groups live
[11, 23].

Furthermore, the socio-economic settings associated with the
digital gender divide are structured within certain key demographic
variables and social inequalities as emphasized by [27]. Examples
are socio-economic status, age, gender, ethnicity, geographic loca-
tion, etc. According to the literature, the digital gender divide thus
becomes a convenient catch-all metaphor to explain some of the
social inequalities synonymous with the digital transformation of
society [19, 23, 24].

To date, academic research on the digital gender divide has
largely been confined to global and national parameters. Academics
see the digital gender divide as springing from a limitation of tech-
nical skills, the limited physical access to technology as well as
social inequalities [18, 25, 29]. Researchers like [9] have highlighted
that a more thorough understanding of inequalities requires an
understanding of the theoretical context of digital technology and
its influence on social inequalities, emphasizing the importance
of exploring how access to digital technology drives or reinforces
inequalities and digital divides, such as the prospect for economic
mobility, social engagement and inclusion [36]. Although the statis-
tical evidence is limited this is supported by early empirical evidence
which in 2011 estimated that four out of every five women live in
developing economies experience gender-specific discrimination
[13].

Like research on digital inclusion in general, data used tend to
focus on internet access and traditional skills (i.e. reading, writing,
mathematics) from sources like the ITU, UNESCO, the World Bank,
etc [8, 30, 32]. While relevant this does not specifically monitor or
measure the digital gender divide, nor does it identify the geograph-
ical location of the potentially excluded, or any socio-economic
indicators such as age, income, or educational attainment levels.
Such indicators and segmentation are key for the basic assessment,
monitoring, and measurement of the level of the digital gender
divide.

3.3 Access and Affordability
The quality of access, access to electricity, the internet, technology
devices, and other technical infrastructures were seen as inter-
connected elements that acted as preconditional causes of digital
inclusion even though these are significant aspects of digital inclu-
sion. Similarly, emphasis on the role of digitization in enhancing

the financial inclusion of women (n = 20 or 22%) was a key theme
in the literature [2, 4, 37]. Both accessibility and affordability act
as indicators which are also regarded as having the ability to fully
take part in a digital society [10, 18]. However, women worldwide
are affected by either the lack of affordability or limitations in ac-
cess to digital technology [15]. These were also observed to be
interconnected to the thematic causes listed in table 1 above. Thus,
while people globally are increasingly online, statistics show that
the relative number of women without access to the internet has
risen from 11% in 2013 to 13% globally at the end of 2016. That is,
250 million fewer women have access to online content and can
afford online public services compared to men in 2016 [16].

This trend has also been observed by the OECD that 327 million
fewer women than men had access to digital technology and the
internet globally between the periods of 2013 and 2017 [28]. Over
half of the identified publications (n = 44 or 47%) emphasized that
the digital gender gap is widening and does so at an increasing
rate. Accordingly, women globally are on average 26% less likely
than men to afford digital devices such as smartphones, computers,
and other digital technology devices. In places such as Africa and
South Asia, these proportions stand at approximately 70% and 34%,
respectively [28]. Publications which focused on eHealth and ICT-
enable assisted living (n = 9 or 10%) emphasized on women’s lack
of access and

Data used tend to focus on internet access, the type of access (e.g.
fixed or mobile connectivity), access to electricity, and the like [28,
36, 37]. Data is usually sourced from international organizations
such as ITU and UNESCO, where affordability is often found in
sources from the private sector or NGOs [14, 15, 33]. While relevant
this does not specifically monitor or measure the digital gender
divide, nor does it identify the geographical location of the poten-
tially excluded, or segment indicators in relation to age, income, or
educational attainment levels. Such indicators and segmentation
are essential to make a basic assessment of digital inclusion and
the digital gender divide.

3.4 Skills
Skills are seen to include both traditional and digital competen-
cies, as well as critical thinking, and literacy [24]. Our in-depth
review of all 92 publications finds that not only does lack of dig-
ital skills remains one of the major barriers to the digital gender
divide [16] but also poses a critical challenge to some of the themes
highlighted in table 1 above. Digital skills are essential in light of
the digital transformation as new technologies and employment
opportunities require new and increased levels of digital skill, not
least concerning the theme of digital communication (n=2, 2%)
identified in the literature review. Not all women skillfully make
use of digital technology, hence, the vast difference in the digital
gender divide [24, 25]. For instance, while ICT specialist skills are
becoming more significant, findings indicate that the gap for digital
skills and competencies by gender is set to widen especially in
developing countries [15, 24]. Traditional skills set in the form of
reading and writing are key indicators used in the digital inclusion
and digital gender divide literature to date [10, 37]. Such data is
often source from the likes of UNESCO database on skills and edu-
cational attainment levels globally [10, 14, 32]. Generally, data for
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high and medium/income countries are more readily available than
from their low-income peers [24]. Often missing but suggested is
the need to include indicators for digital competencies not least in
developing countries [31]. Traditional skills and capacity indica-
tors are complimented with skills such as the use of the internet,
coding skills, or the level of STEM graduates as a percentage of
the population [41, 33]. Eurostat and European countries collect
data on a set of digital skills such as the use of computers, mobile
devices, internet use, various types of internet use (e.g. social media,
eCommerce, eBanking, online government services), the skill of us-
ing text or numerical processing software, looking for information,
using online forms, coding, etc [8, 14, 15]. Unfortunately, gender is
rarely an indicator measured except for the number of female STEM
graduates, or gender in relation to traditional education. Some like
the Australian Digital Inclusion Index, Eurostat, and some of the
Pew International surveys focus on age, and educational attainment
level, and income [8, 35]. Few International often do surveys on
different race and minority indicators in a US context, thus falling
within the identified literature on culture context and diversity
identified in the literature review (n=11, 12%).

3.5 Usage
Usage as an indicator of digital content and solutions is not always
measured. It is the actual use of digital technology and services
which creates value. Usage acts as an indicator of places of access
to measure actual value creation and digital inclusion of marginal-
ized communities [10]. Studies show that the use of the internet
continues to grow, with more than 4.1 billion people online globally
[16]. However, it continues to be influenced by geography, age,
educational attainment level difference, ethnicity, religion, etc. This
often indicates an outcome in limitation of some of the themes
mentioned in Table 1 above.

Estimates highlight that men continue to be more likely users of
ICT tools and resources than women [23]. As a result, the debate
and challenges continue to be focused on how fundamental a chal-
lenge irregular and insufficient use of ICT is and how important
it is to close the digital gender divide [22, 25] where the pace of
internet take-up by women in developing countries, compared to
developed countries [15], is resulting in both an increasing digital
divide between developed and less developed economies, as well as
an increasing digital gender divide.

Indicators measuring the use of public and private digital ser-
vices, digital products, and content such as eHealth services, social
and civic engagement activities should therefore be considered. This
would build on existing indicators of internet and mobile device use,
by complementing these with the use of social media, eBanking,
eCommerce, and online government services. This would allow us
to triangulate different indicators to see if there are opportunities
or untapped potential in promoting different types of services and
usages across user segments. Such indicators are already collected
by many national statistical agencies in e.g. Australia, Brazil, South
Africa, the majority of European countries, or the international
benchmarks such as the DESI and Eurostat. Like the observations
for access, affordability, and skills specific monitor or measure
digital gender divide, data is rarely available in relation to the geo-
graphical location of the users of the internet or the various types of

online content and services. Similarly, any socio-economic segmen-
tation by age, income or educational attainment levels is largely
missing. Such elements are essential to make a basic assessment of
the level of the digital gender divide.

4 CONCLUSION AND RECOMMENDATION
The study analyzed and described some of the monitoring indica-
tors for checking the digital gender divide identified in the academic
literature from 2010 to January 2021. It maps out what the post-2010
academic literature suggests as a means to help reduce or possibly
eliminate the digital gender divide and improve digital inclusion of
girls and women. We find that majority of the studies have been
conducted within the OECD countries, especially in Europe. Some
have been conducted in countries such as Canada, Japan, and the
USA [27]. The literature and data on which it is based show that a
large global digital gender gap persists. Studies conducted have of-
ten taken place with limited consideration of developing countries
and emerging economies. According to the literature, a disturbing
presence of inequalities and the lack of indicators such as access,
skills usage, connectivity, and affordability do persist [11, 18]. In
policy terms, we observe that digital inclusion generally combines
three main concepts and proposes three potential influential indi-
cators related to the digital inclusion of girls and women. That is:
accessibility as a precondition, skills as a facilitator, and usage as
an outcome.

Complementing our review of the post-2010 literature review
with an analysis of the data sources used, we find that current
indicators show a surprising lack of geographical and user segmen-
tation. Not only in terms of gender, but in relation to geographical
location, age, income, and educational attainment levels. Thus, re-
sulting in a lack of statistical foundation to measure and monitor
digital inclusion and the digital gender divide. There is thus an
urgent need for a more in-depth understanding and analysis of
the specific drivers of gender-specific digital inclusion and barri-
ers resulting in exclusion, particularly in emerging economies, but
across geographical locations, gender, age, income, and educational
attainment levels. Similarly, there is need for user and geographical
data segmentation in both national and international benchmarks
linked to digital transformation, digital inclusion, and the SDGs so
decisions makers can act on the insight provided by data. There is
a need for new gender-focused inclusive policy frameworks and
strategies to address the widening digital divide and gender gap
observed. Failing to address the widening digital divide and par-
ticularly the digital gender gap will present risks for policymakers
tasked with the goal of attaining technological governance as well
as commitments to the 2030 SGDs. The study, therefore, proposes
the need for further research on the availability of relevant indica-
tors to advance gender-inclusive policy approaches and initiatives
to successfully curb the current digital gap and impact positively
on the traditionally marginalized.
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