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Abstract

In a world where the dependency on digital
connectivity tools for societal development is continually
becoming larger, the digital divide, the gap between
those without and with access to modern information
and communication technology becomes even wider.
This paper studies the digital divide from multiple
angles, emphasizing its importance in the modern world
full of many communication technologies. The digital
divide does not only replicate the ongoing disparities but
also restricts the utmost possibility of global
interconnectedness. It impacts many aspects of life
including education, healthcare and also economic
opportunities and civic participation; this leads to a
wave effect on both individual development as well as
society's growth. This paper gives an overview of the
digital divide and follows its roots, evolution, as well as
the factors contributing to its persistence. It also talks
about the outcome of this gap in the different
demographic and geographical areas from a global
perspective. The middle part of the discussion will be
dedicated to naming some successful strategies
regarding this specific gap. These approaches include
policy reform, new developments in engineering, many
educational programs and also public-private
partnerships as well as technological innovations. This
paper emphasizes the importance of a multi-stakeholder
approach in dealing with the phenomenon of the digital
divide by covering governmental organizations, private
sectors and also non-profit institutions as well as the
communities. In this search, the paper aims to provide a
tool for coping with the digital divide and also equalizing
opportunities in the virtual world.

1. Introduction

The digital divide, a term coined in the late
twentieth century, indicates the difference between
individuals, households, firms and also regions with
varying socio-economic levels due to their opportunities
to use Information and Communication Technologies
(ICTs) and the Internet for an array of functions (Hanna,
2021). This gap can take different forms - from the
digital divide in terms of access to digital equipment and
high-speed internet to the differences in computer skills
and literacy. According to the International
Telecommunication Union, in 2021, about 37% of the

global population or almost 2.9 billion people had never
used a computer; most of them live in developing
countries (Measuring Digital Development: Facts and
Figures 2023, n.d.). As the world continues to grow in its
interdependence, so does the importance of the digital
divide. A hyper connected world holds great potential for
benefits such as better communication, increased access
to information and education, economic development,
and also improved healthcare services. For example, the
Global Economic Forum emphasized the importance of
digital connectivity in supporting economic progress,
whereby a 10% increase in internet penetration is
estimated to result in an increased GDP of 1.35% for
developing countries (Closing the Digital Divide, n.d.).
Digital technologies have also played a very significant
role in healthcare, as telemedicine and e-health services
continue to grow more and more common, especially
during COVID-19. On the other hand, a hyperconnected
world is not beneficial to everyone, mainly because of
the digital divide. The gap aggravates the already present
disparities and gives rise to the novel types of digital
exclusion. For instance, in the field of education, UNESCO
reported that during the school closures due to a
pandemic around 500 million students especially from
low and middle-income countries did not have access to
remote learning because they lacked the appropriate
technologies and internet connectivity (Disruptions Due
to School Closures - COVID-19 Response, n.d.). In the
economic world, SMEs without digital access
significantly suffer compared to those who have digital
access hence affecting their growth and sustainability
(Zhao, 2023). This article aims to examine the different
aspects of the digital divide in a hyper connected world.
It aims to get insight into the current state of digital
disparity, its consequences, and also the various
initiatives aimed at closing this gap around the world.
The purpose of this paper is not only to offer a coherent
analysis of the digital divide but also to point out the best
practices and innovative methods that help create equal
opportunities in the digital world. In this way, it
emphasizes the need to close the digital gap not only on
technological grounds but also because filling that gap is
a very necessary step towards a fairer world. By
analyzing the digital divide from different perspectives,
this article contributes to the continued discussion on
how best to manage and address the many problems
associated with this gap. It highlights that the closing of
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the digital gap is very essential for achieving a hyper
connected world's full potential and also ensuring that
everyone shares in the benefits of technological
progress, promoting a more unified and impartial global
community.

2. Background

The digital divide, a concept that has
significantly changed over time, was coined in the 1990s
during the rapid growth of the Internet and also digital
technologies. First, the term was used to describe the
divide between those who had access to the computers
and Internet as well as those who did not. In its early
phase, it was mainly an issue of the developed countries
in which computers and the internet began to define
social and economic class. One of the earliest mentions of
the  digital divide was by the National
Telecommunications and Information Administration
(NTIA) in the United States in its 1995 report, "Falling
Through the Net: "A Survey of the 'Have nots' in Rural
and Urban America". This report also drew attention to
the computer ownership and internet access inequalities
among various demographic groups in the U.S. The role
of income, educational level, and also geographical
location in determining digital access was brought to
light by this report (Taylor, 2023b).

With the development of the internet from a
privilege to a necessity, the digital gap has expanded not
only in terms of basic access but also in quality such as
broadband speed and effectiveness on how to use digital
technologies. In the Millennium Development Goals
(MDGs), and subsequently in the Sustainable
Development Goals (SDGs), the United Nations
recognized bridging the digital divide as a fundamental
element of global development (United Nations, n.d.).
WSIS of the ITU in 2003 and 2005 also served to
highlight the digital divide as a very fundamental
problem for achieving an inclusive information society
(WSIS: Declaration of Principles, n.d.).

Worldwide, the digital gap also began to mirror
a severe difference between developed and developing
countries. For instance, whereas internet penetration in
the developed world exceeded 80% by the early twenty-
first century, developing countries were far behind
(Statista, 2023). Data from the ITU in 2019 revealed a
significant difference, with only 19% of the people using
internet services in the least developed countries versus
87% of those who are living in the developed countries
(“Measuring Digital Development Facts and Figures
2019,” 2019). The concept of the digital divide has been
widened to incorporate in this century, literacy and
usability skills or knowledge are needed for success in
the digital world. The OECD noted in its reports that
digital literacy was very essential for individuals to fully

benefit from digital society. This dimension of the divide
highlights not only the importance of providing access to
technology but also training in digital skills.
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Figure 1Source: Market Maturity

3. Key Factors Contributing to the Digital
Divide

3.1. Economic Factors

The major factor that determines the access to
digital technologies is the economic status. The World
Bank has pointed to the correlation between income and
access to the internet. In low-income households, digital
devices and internet services can be way too expensive
to afford, thus limiting access (Swenson &
Ghertner, 2021). Furthermore, the digital gap also
impacts the level of access more affluent people
frequently have better internet speeds and superior
technology.
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3.2. Geographic Disparities

Location is a very important factor in the digital
divide. In comparison to the rural areas, urban centres
usually have a lot more efficient infrastructure and also
higher-speed internet. The ITU reports high differences
in the penetration of the internet between cities and
villages around the world. In most developing countries,
remote and rural areas are usually not well-equipped
with the infrastructure that is required for internet
connection, therefore aggravating the chasm (Facts and
Figures 2022 - Internet Use in Urban and Rural Areas,
2022).

Percentage of individuals using the Internet in urban and rural areas, 2022
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Figure 3 Internet is used widely around the world, the

figure depicts the percentage of individuals who have

access to the Internet in urban and rural areas Source
(ITU facts and Figs 2022)

3.3. Socio-cultural Influences

Other major socio-cultural factors also
contribute to the digital divide. These consist of many
differences in the availability of technology that are
related to age, gender, and also level of education.
UNESCO has stated that women are much less likely to
access the Internet as compared to men, and this is even
more pronounced in developing regions (Bridging the
Gender Divide, n.d.). Also, digital literacy decreases with
age and ultimately it affects the utilisation of digital
technologies by older people.

3.4. Policy and Governance

Policy and governance are very critical to the
development of the digital divide. The gap is either

bridged by one or increased by government policies and
regulations. Good policy frameworks which support the
investment in digital infrastructure, subsidise technology
costs for low-income groups and stress the importance
of digital literacy have a great potential to narrow the
digital gap. On the other hand, a lack of focus or policies
that are too restrictive can make it much worse.

3.5. Impact on Various Demographics

The digital divide affects different groups of people in
various ways.

3.6. Rural vs. Urban Populations

Rural populations are significantly
disadvantaged in terms of connectivity and digital
services availability compared to the cities, as reported
by the ITU. This difference affects not only individual
connectivity but also restricts the prospects for rural
economic growth.

3.7. Impact on Education

This gap has many far-reaching implications for
education. According to UNESCO, those from the areas
that have limited digital access experience a lack of
learning resources and also e-learning opportunities.
This was most clear during the COVID-19 outbreak when
the education systems across the globe switched to
online teaching.

3.8. Healthcare

In the area of healthcare, the divide determines
the availability and also quality of telemedicine and
digital health services that are growing in importance.
WHO has also pointed out the possibility of using digital
health services to enhance healthcare efficacy, especially
in areas that are far from urban centers.

3.9. Economic Opportunities

Economically, the digital divide impacts people's
capacity to participate in the digital economy. As the ILO
points out, people who do not have access to digital skills
are at a considerable disadvantage in seeking
employment especially considering the growing number
of jobs that require digital skills.

3.1.1. Current Landscape of the Digital Divide

As a result of global disparities in digital access,
technological improvements, and different bridging-the-
gap initiatives, the landscape of the digital divide is being
formed.
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3.1.2. Global Variations in Digital Access

The digital divide is very apparent in the
different regions and also countries. Countries such as
Norway, Sweden and also the Netherlands have internet
penetration rates exceeding 90%, according to the 2021
data by ITU (Facts and Figures 2022 - Internet Use,
2022). However, internet penetration in most of the
developing nations, especially in regions such as sub-
Saharan Africa and also parts of Asia is still low. For
example, the ITU indicated that in many countries like
Madagascar and Ethiopia, internet penetration rates are
below 15%. This gap is not only between the nations but
also within them, as urban centers typically enjoy much
greater availability than the rural locales.

3.1.3. Advancements in Technology

Technology is both a part of the problem and
also a part of the solution to the digital divide. On one
hand, innovations such as 5G networks and satellite
internet promise faster and also more stable
connectivity even in remote locations. For example, firms
such as Space X with its Star link project seek to deliver
universal internet connectivity through satellite
technology and thus revolutionise access in the
underprivileged areas of our planet (Brown, 2020).
Alternatively, as the World Economic Forum observes,
these developments can also increase the divide because
those already in the areas with connections acquire
faster and more advanced technologies while leaving
others even further behind.

3.1.4. Existing Initiatives and Their Impact

Many programs have been implemented to bridge the
digital gap.

3.1.5. Government Policies

Many governments across the world have
implemented many policies aimed at improving digital
connectivity. The European Union has undertaken many
initiatives such as the Digital Europe Program to invest
in digital skills and also infrastructure (Populo, 2020).
Countries such as South Korea and Singapore have
reached high levels of connectivity with considerable
investment and also favorable policies.

3.1.6. NGO and Private Sector Initiatives

NGOs and private companies play a very
important role in this process. For instance, Microsoft's
Air band Initiative targets to provide internet access in
rural areas within the United States (Microsoft Air band
Initiative | Microsoft CSR, n.d.). Organizations such as the
World Wide Web Foundation strive to promote
affordable internet access worldwide.

3.1.7. International Cooperation

In this global problem, international cooperation
is very important. Sustainable Development Goal 9 of the
UN focuses on building resilient infrastructure, including
bridging the digital divide. The ITU's Connect 2030
Agenda is another global attempt at improving
connectivity (Connect 2030 - an Agenda to Connect All
to a Better World, n.d.). However, the terrain is still very
rough. The COVID-19 pandemic has brought to light and
also intensified the digital divide, making it very clear
that in modern society digital connection is essential.
According to a UNCTAD report, the pandemic sped up
the adoption of digital technologies but it also left
millions disconnected, hindering their ability to work,
learn and communicate.

4. Strategies for Bridging the Divide
4.1. Policy and Governance

It is argued that the policies are instrumental in
narrowing the digital divide, and a combination of policy
measures has also been recommended by past research.
Overall, policy initiatives may refer to the subsidies
directed towards specific digitally underprivileged
sections such as the rural population (Salemink et al.,
2017). For example, governments can use powerful
intervention policies to ensure the equal distribution of
Information and communications technology even in
remote areas (Davies, 2021). Additionally, the large-
scale implementation of policies geared at equipping
underprivileged groups with better communication skills
(reading, writing and software) facilitates the bridging of
digital divides (Norman et al., 2022). The government
policy-makers can therefore team up with the schools
and provide home computers to the students from low
catching areas so that they can reduce the impact of
socioeconomic disparities among them (Van De
Werfhorst et al., 2022). Such policies as increasing the
importance of IT, securing property rights, and
improving press freedom and transparency can
stimulate educational improvements, and labor market
participation rate increase to help in income growth
progress in technological development. However, in the
context of policy measures, there should be a space for
local adaptations as it seems that contextual and local
factors have an impact on technology users and might
influence the policy's success. Proper evaluation
mechanisms allow for the formulation of new policies in
response to the digital divides helping policy-makers
focus on the particular segments of society, such as
elderly people and also socioeconomically disadvantaged
groups (Yoon et al., 2020).

There should be a strategic focus on enhancing
education, recognizing that secondary and tertiary levels
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play a crucial role in fostering technological adaptation
and innovation (Qureshi et al., 2021). Rather than solely
prioritizing primary education, which yields high social
returns, innovative policy measures are needed to
encourage further education in rural areas. Additionally,
promoting the right technologies for rural areas is vital.
For instance, the rise of PC penetration together with
mobile technology to solve the digital divide. Though
mobile computers are much less expensive and also
lighter, PCs have complete functionality. Government
and the private actors should partner to promote mobile
coverage in rural areas. It is very vital to overcome the
psychological barrier of linking the ICT benefits with
personal needs. It is possible, therefore, to widen the
perception of ICTs for everyone through media
productions like TV serials can inspire passive people to
accept the technology. In addition, plans should be
formulated to deal with the constraints that women
encounter in their efforts to use and benefit from ICTs,
emphasizing the local languages. An important
precondition for overcoming the urban-rural digital
divide is to promote the telecommunication
infrastructure in rural areas. Liu and Wang (2021),
learning from successful international models like China
that invested heavily in universal telecommunication
access in rural and remote areas, argue that
governments should set aside specific funds for this
purpose.

4.2, Infrastructure Development

In order to reduce the gulf between rural and
remote areas for the digital divide, a reorientation of
digital policy is very necessary. Rural communities do
not respond passively but they respond innovatively in
the establishment of hard and soft digital infrastructure
through rural-urban linkages (Q. Zhang et al, 2023).
[llustrations from different areas, however, point to the
successful projects implemented by civic associations,
agricultural organizations and also private companies
(Ye & Yang, 2020). But these are anomalies and should
be taken as a sign of the larger policy shortcomings. An
integrated and efficient digital policy for rural areas
should include a consolidated national plan that is
responsive to the local realities going beyond the
physical infrastructure Roberts et al. (2017). It is very
critical to invest in strong and also extensive broadband
connectivity. The government and private institutions
should work together to deploy high-speed internet
infrastructure in underserved areas using satellite, fixed
wireless, and also fibre optics technology as a solution to
various geographical challenges (Ahmmed et al., 2022).
Moreover, the community-based projects can be very
catalytic. Creating telecommunication hubs and also
digital community centres can also act as a point of
connectivity, providing resources and training programs

for digital literacy (Prado, 2009). Such mobile
connectivity solutions as the deployment of mobile
towers or employing mesh networks could solve the
specifics of remote regions and bring the connection
much closer to the people (Y. Zhang et al, 2021). In
addition, promoting private sector engagement through
subsidies and regulatory mechanisms can expedite the
infrastructure development in these areas (Ruimy,
2018). Governments may also look into public-private
partnerships whereby some of the costs and risks
involved in building the digital infrastructure can be
shared. To fully benefit from the digital economy,
residents need to be empowered with the skills required
as comprehensive digital literacy programs should
accompany the infrastructure development so that the
impact is maximized.

4.3. Affordable access to technology

It is essential to make the technology accessible
and also affordable in order to promote inclusivity and
bridge the digital divide (West, 2015). An approach is to
undertake targeted subsidy programmers that offer
financial aid to the poor and marginalized communities
(Bell et al., 2020). Governments can work with telecom
companies to provide discounted or subsidized internet
and device bundles, which would make the connectivity
more affordable (Gallagher, 2021). The second strategic
approach concentrates on encouraging the development
and implementation of cheap entry-level devices.
Promoting the production of cheap smartphones, tablets,
and also computers might considerably reduce the
barriers to entry for individuals living in low-income
regions. This can be complemented by tax breaks or
subsidies for companies that produce cost-effective
technology solutions. Affordability can also be greatly
facilitated through community-based programs. The
creation of public technology centers and libraries that
provide free or inexpensive computer and internet
access enables people to use digital resources without
the financial obligation of owning them (Comi et al,,
2024). The utilisation of the current community
infrastructure can serve as a much cheaper alternative to
the enhancement of technology access. Secondly,
promoting digital literacy is very necessary to ensure the
best use of affordable technology access. It is very
important to introduce educational programs that will
enable people with the necessary skills required for the
efficient use of technology. Through the integration of
these approaches, governments, NGOs, and private
sector actors can collaborate to ensure that the
technology is not only accessible but also affordable for
everyone which will in turn create an inclusive and fair
digital environment.
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Figure 4 Strategies for bridging the digital divide
4.4. Education and Skill Development

Digital literacy programs become one of the
most essential tools for overcoming the digital divide
(Radovanovi¢ et al., 2020). The changing nature of the
digital divide highlights the importance of addressing
social disparities in real life, moving away from
technology as a savior to the issues of class and status.
Digital literacy is one of the key enablers in the education
sector, related to searching, processing, creating and
sharing information skills with digital technology
proficiency. To solve the digital divide, it is highly
important to have robust digital literacy programs that
incorporate all the people (Bravo et al, 2021). The
programs should develop the formal skills of digital
media navigation, information acquisition, analytical
abilities, content creation and communication in the
digital environment. Such programs can be easily
implemented through community initiatives and
collaborations between education institutions, public
and also private organizations, as well as NGOs.
Choudhury & Bansal (2022) point out that DLTPs
emphasize the importance of targeted action, especially
in developing countries. The marginalized groups like
the aged, disabled, low-skill people and even the
illiterate should be targeted by DLTPs (Choudhury &
Bansal, 2022). DLTPs' curriculum should include a wide
range of digital skills from simple operations to
information and data literacy, with a focus on what
Internet use can bring for health, leisure and self-
actualization. However, in practice, DLTPs need to
respond to the dynamic environment of the digital
landscape and not only focus on basic skills but also
advance competencies like safety skills and problem-
solving.

The populations underserved are characterized
by the individuals vulnerable to health care quality
issues because of several factors such as financial
situation, place of residence, health status; age;
functional status; developmental stage; the ability to
communicate properly and also race, ethnicity and
gender (Eruchalu et al,, 2021). Strategies for alleviating
the digital policy, funding, research and also
education/training. Policy-makers are encouraged to
develop a comprehensive, lifelong health information
technology policy with the accompanying funding;
encouraging partnerships among organisations and
involving significant community members as early
collaborators. Further, business plans for informatics
programs that target the underserved population with
relevant marketing and dissemination strategies are
recommended. Healthcare improvement requires many
financial incentives for health education, collaboration
between multiple parties, and also targeted funding for
projects addressing the underserved needs. In future
research, unique population characteristics, community
representation, and alternative study designs are to be
studied in greater detail such as those of the natural
language processing and technical standards. Education
and training programs should focus on health literacy,
anticipatory action research principles and also a variety
of learning styles for underserved populations
(Adriaenssens et al., 2022). The suggestions highlight the
need to update the payment policies, harmonies
healthcare standards, promote collaborations and
ensure widespread adoption to tackle the issue of
disparities adequately.

5. Challenges and Considerations
5.1. Sustainability and Scalability:

A key issue is the sustainability of the digital
inclusion projects. Though short-term victories are very
worthy of praise, the long-lasting impact is a much
tougher challenge (Howard et al, 2021). Initiatives
sometimes lose momentum through leadership,
priorities shift, or due to the lack of resources.
Sustainability =~ strategies  should include the
implementation of strong frameworks that are not tied
to individual leaders and have community ownership
(Howard et al, 2019). Scalability, i.e.,, the ability to
spread successful templates is also very critical.
Widespread impact is only possible when identifying the
key elements that contribute to success and adapting
them to diverse contexts. Successful initiatives can be
scaled with the help of many partnerships between
governmental organizations, NGOs and also private
businesses.

© 2024,IRJET | ImpactFactor value: 8.226

ISO 9001:2008 Certified Journal | Page 365



‘// International Research Journal of Engineering and Technology (IRJET)  e-ISSN: 2395-0056

JET Volume: 11 Issue: 02 | Feb 2024

www.irjet.net

p-ISSN: 2395-0072

5.2. Cultural and Social Barriers:

Hilbert (2010) identifies the resistance to
technological adoption due to cultural and social barriers
as a major challenge. Communities may hesitate to adopt
digital tools for various reasons, such as privacy issues,
unfamiliarity and also displacement of old ways. This
resistance needs a lot of culturally sensitive
interventions. Trust may be built through the
involvement of the community leaders, and awareness
campaigns aimed at the target groups and local opinion
makers. In addition, the initiatives should be adapted to
the cultural practices, languages and values. It is very
vital to acknowledge and respect the diversity in digital
literacy levels and also preferences in developing
inclusive programs.

5.3. Economic Hurdles:

The economic dimension of digital inclusion is
very complex. Financing and resource allocation are the
key factors for success (Tay et al., 2022). In this regard, it
is necessary to develop sustainable funding models that
would take into account the price of the technology
implementation and also the need to ensure availability.
To mobilise the resources effectively, public-private
partnerships can be pursued. Moreover, the larger
economic setting is very critical to address. For those in
underserved communities, economic barriers may also
include many issues such as the cost of internet
connectivity and also devices (Philip & Williams, 2019).
The initiatives should include strategies to eliminate
economic hurdles; these can be in the form of subsidies,
community centers with free internet access or even
partnerships between the telecommunication companies
and communities to provide cheap connectivity.

6. Future Uncertainties:

While technological advances are very
promising for progress, they also bring some
uncertainties. The ever-changing rate of technological
development necessitates a lot of constant adaptation in
digital inclusion efforts (Esteban-Navarro et al., 2020).
Future-proofing initiatives, therefore, encompass the
prediction and preparation for emerging technologies to
ensure that communities can remain competent in a
dynamic digital environment. In addition, the
interconnection of technology to the social and economic
backdrops defines  many  uncertainties. = The
transformation of the employment landscape, economic
systems, and also cultural values can undermine digital
inclusion strategies. Flexibility and adjustability in
program planning are very necessary to handle
unexpected challenges.

Conclusion

Information and communication technologies
(ICTs) offer unprecedented opportunities but also bring
about complex challenges, the digital divide are
navigated in this hyper connected world and require a
comprehensive approach. The development of the digital
divide from basic access problems to more generalized
disparities in software literacy, broadband speed and
technology use indicates that strategies must come as
tactful. The digital divide is perpetuated or minimized by
economic considerations, geographical differences,
socio-cultural influence and policy governance. The
world embraces different scenarios of digital access with
the developed countries having a very high penetration
rate, and many developing states trailing behind.
Collaborative efforts of the governments, NGOs as well
and private entities in closing this gap can be witnessed
through initiatives such Digital Europe Program and
Microsoft's Airband Initiatives. However, the pandemic
caused by COVID-19 has merely highlighted the great
importance of this problem, making it visible the
progress made and also continuing challenges in
worldwide digital inclusion. Effective policies and
governance, infrastructure development, affordable
access, education and skill development appear as the
top strategies for promoting inclusiveness. Policies
would cover many strategic subsidies, infrastructure
provisioning and also integrated digital literacy
programs for wuniversal accessibility along with
affordability. Emphasizing the need for education and
skill development gains importance in bridging the
digital gap as opposed to varying literacy programs that
address several various groups of people. However, the
challenges persist because of sustainability issues
scalability difficulties cultural and social barriers
economic roadblocks that are associated with future
uncertainties. To overcome these challenges, strategies
must be very flexible, culturally sound and also
financially feasible. As the latter world moves towards a
more balanced digital future, it is important to focus on
the initiatives that not only lead us into short-term wins
but also ensure a long-term impact of inclusion efforts to
create a connected and fair global community.
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