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ABSTRACT

This research paper explores the potential of artificial intelligence (Al) and automation to reduce the
digital divide in developing countries. The study investigates how these technologies can enhance
accessibility and efficiency in critical sectors such as education, healthcare, agriculture, and
economic development, thereby contributing to social and economic progress. Key findings indicate
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that Al and automation can significantly improve educational outcomes by providing personalized
learning experiences, enhancing healthcare delivery through better diagnostics and patient care,
increasing agricultural productivity with precision farming, and stimulating economic growth by

creating new job opportunities and

improving market access.

However, deploying these

technologies faces substantial challenges, including inadequate infrastructure, significant skills
gaps, cultural resistance, and policy constraints. The research adopts a mixed-methods approach,
combining quantitative data analysis with qualitative case studies to comprehensively understand
the impacts and challenges associated with implementing Al and automation in less developed
regions. The scope of the study spans several developing countries, offering insights relevant to
policymakers, NGOs, and the private sector engaged in technology deployment for development.
The paper underscores the necessity for a collaborative approach to overcome the identified
barriers and suggests strategic recommendations for stakeholders to leverage Al and automation
as practical tools for closing the digital divide. This study contributes to the broader discourse on
technology’s role in global development, highlighting both the transformative potential of Al and
automation and the critical need for inclusive and context-sensitive technology governance.

Keywords: Artificial intelligence; automation;

digital

divide; developing countries; education

technology; healthcare innovation; agricultural technology; economic development; policy

challenges; infrastructure barriers.
1. INTRODUCTION

In an era marked by unprecedented
technological advances, the promise of artificial
intelligence (Al) and automation extends beyond
mere efficiency enhancements, positioning these
technologies as pivotal tools in addressing some
of the world’s most pressing challenges [1].
Among these, the digital divide—the gap
between those with access to modern
information and communication technology and
those without—remains a significant barrier to
economic and social development, particularly in
developing countries [2]. This divide perpetuates
inequalities and stifles potential growth by limiting
access to information, education, and markets
[3]. Developing countries, characterized by their
rapid urbanization and young populations, are at
a critical juncture where the integration of Al and
automation could leapfrog traditional
developmental hurdles [4]. However, the
deployment of these technologies is not without
challenges. Issues ranging from infrastructural
inadequacies to skill deficits and regulatory
lacunae must be addressed to harness the full
potential of Al and automation [5].

This paper explores the transformative potential
of Al and automation in narrowing the digital
divide in developing countries [6]. It critically
examines the opportunities these technologies
offer for development sectors such as education,
healthcare, and agriculture and the obstacles
that might impede their adoption and impact [7].
By weaving together theoretical insights, case
studies, and empirical data, this study aims to

provide a nuanced analysis of how Al and
automation can catalyze digital inclusivity,
thereby fostering broader socio-economic
development [8]. Through this exploration, the
paper seeks to contribute to the ongoing
discourse on technology’s role in shaping the
future of developing regions, offering actionable
insights for policymakers, practitioners, and
scholars engaged in the quest to bridge the
global digital divide [9].

2. BACKGROUND AND CONTEXT

2.1 Understanding the Digital Divide

The digital divide refers to the gap between
individuals,  households, businesses, and
geographic areas at different socioeconomic
levels regarding their opportunities to access
information and communication technologies
(ICTs) and their use of the Internet for a wide
variety of activities [10]. The divide encompasses
access to computers and the internet and
includes the ability to use new technologies and
their benefits [11]. This gap is most pronounced
between developed and developing nations but
is also significant within countries, particularly
between wurban and rural areas ([12]. In
developing countries, this divide can be
attributed to several factors, including inadequate
infrastructure, high costs of connectivity, limited
educational resources, and socio-economic
conditions that limit access to technology [7]. The
implications of this divide are profound, impacting
educational and economic opportunities, access
to healthcare, and broader social inclusion [13].

166



Samuel-Okon and Abejide; J. Eng. Res. Rep., vol. 26, no. 6, pp. 165-177, 2024; Article no.JERR.117473

2.2 Role of Artificial
Automation

Intelligence and

Artificial Intelligence and automation present
unique opportunities to mitigate these barriers. Al
can help tailor educational and training programs
to meet the needs of diverse populations,
overcoming geographic and language barriers
[2]. Automation can streamline agricultural and
industrial processes, increasing productivity and
reducing costs. In healthcare, Al can extend the
reach of medical services through automated
diagnostics and telemedicine, particularly
important in regions lacking sufficient medical
professionals [14].

2.3 Historical Perspective on
Technological Interventions

Historically, interventions to bridge the digital
divide have included governmental policies on
ICT development, private sector initiatives like
mobile  broadband expansion, and non-
governmental projects providing localized IT
training and resources [15]. While these efforts
have had varying levels of success, the rapid
evolution of Al and automation technology offers
a new avenue for impact. However, previous
initiatives have also shown the importance of
addressing underlying challenges such as
infrastructure and literacy to maximize the
effectiveness of technological solutions [16].

2.4 Comparative Analysis

Countries such as India and Kenya have
pioneered the use of mobile technology to
leapfrog traditional infrastructural limitations,
offering lessons on how Al and automation might
similarly be leveraged [17]. India’s Aadhaar
system and Kenya’s M-Pesa mobile banking
service are examples of how technology can be
used to address specific local challenges
effectively, suggesting a potential blueprint for
using Al and automation to bridge the digital
divide [18].

3. LITERATURE REVIEW

The potential of artificial intelligence (Al) and
automation to bridge the digital divide in
developing countries has been an area of
significant academic interest. Several studies
have emphasized the transformative impact that
Al can have on education, healthcare,
agriculture, and economic growth within these

regions [19]. For instance, Adigwe et al. [20]
demonstrate  how Al-enhanced educational
platforms can tailor learning experiences to
individual  needs, potentially = overcoming
geographical and linguistic barriers that have
traditionally hindered educational access in
remote areas.

In the healthcare sector, research by Olaniyi et
al. [21] highlights the role of Al in improving
diagnostics and patient care in under-resourced
settings. Their findings suggest that Al can
substantially increase the efficiency and reach of
healthcare services, making critical care more
accessible to marginalized populations [3].
Similarly, studies by Arigbabu et al. [22] have
shown how automation technologies can help
smallholder farmers increase crop vyields and
manage resources more effectively, thus
supporting sustainable agricultural practices.

Despite these positive outcomes, significant
challenges and barriers are associated with
implementing Al and automation technologies
[23]. The literature often cites the lack of
infrastructure as a primary concern. For example,
Olaniyi et al. [24] discuss how inadequate
internet access and electricity supply can
severely limit the effectiveness of Al solutions,
particularly in rural and underdeveloped areas
[25]. Furthermore, there is a widespread
recognition of the skills gap that must be
addressed to leverage Al's benefits entirely [26].
As Olaniyi et al. [27] noted, many developing
countries lack the educational programs
necessary to train individuals in Al and
automation, which stifles technology adoption
and maximizes its potential benefits [17].

Cultural and social barriers also play a critical
role in adopting new technologies [28]. Research
by Oladoyinbo et al. [29] explores how local
beliefs and societal norms can influence
perceptions of Al and automation, often leading
to resistance from local communities who fear
job  displacement or misunderstand the
technology’s applications [30]. Moreover, policy
and governance issues are frequently highlighted
as challenges to the effective integration of Al
systems. According to Olaniyi et al. [31], the
absence of clear regulatory frameworks can
create uncertainties that deter investment and
innovation in Al technologies [1].

The existing literature not only provides evidence
of the beneficial impacts of Al and automation
but also underscores the multifaceted challenges
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that must be navigated to realize these benefits
in developing countries [32]. It calls for a
collaborative approach involving governments,
private sector stakeholders, NGOs, and local
communities to address these barriers
effectively. This collaboration is crucial for
developing inclusive policies and strategies that
ensure equitable access to technology and
maximize its developmental impact [33].

The literature review indicates that while Al and
automation hold great promise for narrowing the
digital divide in developing countries, significant
efforts are still needed to overcome the
structural, socio-economic, and policy-related
challenges [19]. This research aligns with these
findings, emphasizing the need for a
comprehensive and context-sensitive approach
to implementing technology solutions that are
both technologically advanced, socially inclusive,
and economically viable [27].

4. POTENTIAL BENEFITS OF Al
AUTOMATION

AND

Applying artificial intelligence (Al) and automation
in developing countries holds transformative
potential across various sectors. This section
explores how these technologies can drive
significant advancements in education,
healthcare, agriculture, and economic
development, thereby helping to bridge the digital
divide.

4.1 Education

Al-powered educational tools offer revolutionary
opportunities for personalized learning, which
can adapt to the pace and style of each student
[22]. Such tools can analyze students’ previous
learning history and performance to tailor
educational  content,  optimizing learning
outcomes [34]. Additionally, Al can overcome
geographical and linguistic barriers by providing
translation services and culturally relevant
content, making education accessible to students
in remote areas through platforms like mobile
apps and online learning systems [35]. For
instance, Al-driven platforms like Khan Academy
and Coursera have already begun to offer
personalized learning experiences on a global
scale [22].

4.2 Healthcare

In healthcare, Al has the potential to enhance
service delivery, especially in under-resourced

areas dramatically. Al-driven diagnostic tools can
help in the early detection of diseases with higher
accuracy and at a lower cost, making healthcare
more accessible [36]. Telemedicine, powered by
Al, can facilitate remote patient monitoring and
consultations, reducing the need for travel and
allowing timely medical interventions [37].
Furthermore, Al can play a crucial role in health
information dissemination, analyzing data to
predict outbreaks and inform public health
strategies, particularly in regions lacking robust
healthcare infrastructure [2].

4.3 Agriculture

Automation and Al can significantly improve
agricultural practices in developing countries.
Drones and automated sensors can monitor crop
health, analyze soil conditions, and optimize
water usage to improve yield [38]. Al models can
predict weather patterns and crop diseases,
allowing farmers to make better-informed
decisions [15]. Furthermore, automation in
farming equipment can reduce labor costs and
increase efficiency, making agriculture less
physically demanding and more attractive as a
livelihood. Such technologies not only increase
productivity but also help in making farming
environmentally sustainable [39].

4.4 ECONOMIC OPPORTUNITIES

Al and automation are powerful catalysts for
economic growth. They create new job
opportunities in tech-driven sectors and help in
upskilling the workforce [40]. For example, Al can
assist in vocational training through virtual
simulations and interactive modules that are
accessible to a wider audience [41]. Additionally,
Al can foster entrepreneurship by providing small
businesses with access to market insights,
financial services, and customer relationship
management tools. In sectors like manufacturing,
automation increases productivity and allows
local industries to compete on a global scale,
promoting economic independence and growth
[42].

5. CHALLENGES AND BARRIERS

While the potential benefits of Al and automation
in developing countries are significant, there are
numerous challenges and barriers that could
impede their effective implementation.
Addressing these challenges is crucial for
harnessing the full potential of these
technologies.
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5.1 Infrastructure

The lack of robust technological infrastructure is
a major barrier to the deployment of Al solutions
in developing countries. In many regions,
unreliable power supplies, insufficient broadband
internet access, and limited availability of
hardware such as computers and smartphones
can severely limit the adoption and effectiveness
of Al technologies [43]. For Al systems to
function effectively, they require a stable and fast
internet connection, which is not always available
in remote or impoverished areas. Investments in
physical infrastructure, such as
telecommunications networks and electricity
supply, are essential precursors to the successful
integration of advanced technologies [44].

5.2 Skill Gap

The effective use of Al-driven tools requires a
workforce equipped with the necessary skills and
knowledge [6]. However, there is often a
significant skill gap in developing countries,
where education systems may not provide
sufficient training in digital literacy and technical
competencies. This gap hinders not only the
operation and maintenance of Al systems but
also the ability of the population to engage with
Al-driven services effectively [45]. To overcome
this barrier, it is crucial to integrate digital skills
training into educational curricula and provide
ongoing learning opportunities for adults and
professionals [46].

5.3 Cultural and Social Barriers

Cultural perceptions and social structures can
significantly impact the acceptance and adoption
of new technologies [47]. In some cultures, there
may be skepticism or fear surrounding Al, driven
by concerns about job displacement or ethical
implications. Additionally, social structures that
prioritize traditional methods and hierarchies may
resist the changes brought by automation and Al
[48]. Engaging with community leaders and
conducting awareness campaigns that highlight
the benefits of Al can help in gradually changing
these perceptions and fostering a more
technology-friendly environment [49].

5.4 Policy and Governance

Regulatory challenges also pose significant
barriers to the integration of Al solutions [1].
Developing countries often lack clear legal
frameworks and policies regarding data
protection, cybersecurity, and Al ethics [50]. This

uncertainty can deter investment in Al
technologies and complicate the deployment of
Al systems. Moreover, without appropriate
regulations, there is a risk of misuse of Al
technologies, which could lead to issues such as
privacy violations or discrimination [20].
Developing comprehensive Al governance
frameworks, which include guidelines on data
usage, privacy, and ethical considerations, is
essential for the responsible and effective
implementation of Al [18].

6. CASE STUDIES

This section explores specific examples of
successful Al and automation implementations in
developing countries, analyzing what worked,
what didn't, and why. These case studies
highlight the practical applications of these
technologies and the factors that contributed to
their success or challenges.

6.1 Case Study 1. Al in Healthcare in
Rwanda

Implementation: In Rwanda, an Al-powered
program was implemented to diagnose and treat
eye diseases, particularly diabetic retinopathy,
which is a leading cause of blindness [4]. The
program used Al algorithms to analyze eye
scans and identify potential cases of the disease,
facilitating early intervention [4].

What Worked: The success of the program was
largely due to the Rwandan government's
commitment to healthcare innovation and the
strong infrastructure for healthcare technology
that had been developed. The program also
benefited from partnerships with international
tech companies that provided both expertise and
technology [4].

Challenges: Despite its successes, the program
faced challenges, including limited local expertise
in Al and reliance on external partners, which
raised concerns about sustainability and local
capacity building [4].

Analysis: The key to the program’s effectiveness
was government support and strategic
partnerships, highlighting the importance of
collaboration in implementing health tech
solutions in low-resource settings [4].

6.2 Case Study 2:
Agriculture in India

Automation in

Implementation: In several states of India, small-
scale farmers have begun using automated
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irrigation systems that use sensors to monitor
soil moisture and automate watering schedules
[13]. This technology optimizes water usage and
improves crop yields [13].

What Worked: The adoption of automated
irrigation was facilitated by government subsidies
and local NGOs that provided training and
support to farmers [13]. The tangible benefits of
reduced water use and increased crop yields
encouraged more farmers to adopt the
technology [13].

Challenges: Some farmers were initially hesitant
to trust the technology and lacked the technical
skills to operate and maintain the systems [13].

Analysis: Effective government incentives and
NGO support played crucial roles in overcoming
initial resistance and skill gaps, demonstrating
the importance of supporting infrastructure when
introducing agricultural automation [13].

6.3 Case Study 3: Al for Education in
Brazil

Implementation: In Brazil, an Al-powered
platform was launched to provide personalized
learning experiences in public schools [7]. The
platform adapts learning materials based on
individual student performance and provides
teachers with insights into student progress [7].

What Worked: The platform was particularly
effective in large, under-resourced schools where
teachers could leverage Al insights to better
manage diverse classrooms and tailor their
teaching methods to student needs [7].

Challenges: Connectivity issues and a lack of
digital devices limited the program’s reach,
particularly in remote areas [7].

Analysis: The case highlighted the need for
improved digital infrastructure to fully leverage Al
in education. Despite these challenges, the
success in urban areas showcased the potential
for Al to enhance educational outcomes [7].

6.4 Case Study 4: Mobile Banking in
Kenya

Implementation: M-Pesa, a mobile banking
service, revolutionized financial access in Kenya
by allowing people to store and transfer money
using their mobile phones [47]. The service uses
simple SMS technology to facilitate transactions,

making it accessible even on basic mobile
devices [17].

What Worked: The widespread adoption was
driven by the high penetration of mobile phones,
even in rural areas, and the intuitive, easy-to-use
interface of the service [18].

Challenges: Regulatory hurdles initially impeded
broader financial integration and interoperability
with traditional banks [17].

Analysis: M-Pesa’s success illustrates how
leveraging existing technology and adapting to
local contexts can lead to widespread adoption of
new services [47]. It also underscores the
importance of supportive regulatory
environments in scaling tech solutions [17].

7. DISCUSSION

The discussion section synthesizes the research
findings with the theoretical framework and
considers  the implications for  various
stakeholders including governments, non-
governmental organizations (NGOs), and the
private sector. This analysis is crucial in
understanding how Al and automation can
effectively contribute to narrowing the digital
divide in developing countries.

7.1 Synthesis of Research Findings and
Theoretical Framework

The research findings indicate that the
integration of Al and automation in developing
countries has significant potential to improve
access to essential services and economic
opportunities [51]. This aligns with the diffusion of
innovations theory, which suggests that the
adoption of new technologies follows an S-curve,
initially slow, then rapidly increasing before
stabilizing [52]. In the context of developing
countries, the adoption curve can be influenced
by several factors identified in the research, such
as infrastructure readiness, cultural acceptance,
and policy support [53].

The data shows a positive correlation between Al
and automation adoption in sectors like
education, healthcare, and agriculture, and
improvements in  related developmental
indicators like literacy rates, healthcare access,
and agricultural productivity [54,7,17]. This
supports the theoretical proposition that
technology can be a great equalizer, provided
that foundational challenges such as
infrastructure and education are addressed [55].
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7.2 Implications for Stakeholders

Government: The findings underscore the critical
role of government in creating an enabling
environment for technology adoption [56].
Governments need to invest in infrastructure,
formulate clear tech-friendly policies, and
establish regulatory frameworks that ensure
equitable access to technology [57]. The success
of Al and automation projects in improving
developmental outcomes also calls for
governments to prioritize digital literacy in
educational curricula and public training
programs, ensuring that the workforce is
equipped for a digital future [58].

NGOs: NGOs can act as vital intermediaries by
facilitating technology transfer, providing training,
and raising awareness about the benefits of Al
and automation [24,59]. The case studies reveal
the importance of NGOs in bridging the gap
between technology providers and communities,
especially in remote or underserved areas [60].
NGOs also play a crucial role in monitoring and
evaluating the social impact of technology
deployments, ensuring that the benefits are
widely distributed and ethical considerations are
addressed [61].

Private Sector: For the private sector, the
research findings highlight the commercial and
social opportunities in developing technology
solutions tailored to the needs of developing
countries [8,17]. There is a clear market potential
for products that enhance connectivity, provide
educational or healthcare services, or improve
agricultural efficiency through automation [62].
However, the private sector must also consider
its social responsibility, ensuring that
technologies are accessible to the underserved
and do not exacerbate existing inequalities [63].

7.3 Strategic Recommendations

Based on the synthesized
recommended that:

findings, it is

e Governments should increase funding for
technological infrastructure, establish
public-private  partnerships to foster
innovation, and introduce policies that
encourage the adoption of Al and
automation while protecting citizens' rights.

e NGOs should focus on community-level
education and training initiatives to
increase digital literacy, and work closely
with technology developers to ensure that

solutions are culturally and contextually
appropriate.

e Private Sector Entities should engage in
responsible business practices, consider
the broader social impact of their
technologies, and work collaboratively with
governments and NGOs to enhance the
accessibility and affordability of their
products.

8. CONCLUSION

This research paper has explored the
transformative potential of artificial intelligence
(Al) and automation in addressing the enduring
challenge of the digital divide in developing
countries. Through an analysis that combined
both quantitative data and qualitative insights,
this study has demonstrated that Al and
automation can significantly enhance access to
education, healthcare, agricultural efficiency, and
economic opportunities in less developed
regions.

The key findings from the research indicate that:

e Education: Al-driven educational tools can
personalize learning and make educational
resources accessible across geographical
and linguistic barriers, potentially improving
literacy rates and educational outcomes.

e Healthcare: Al in diagnostics and
telemedicine can extend the reach of

healthcare  services, particularly in
underserved areas, improving disease
detection rates and overall health
outcomes.

e Agriculture: Automation and Al

technologies can increase agricultural
productivity by optimizing resource use
and crop management, thus supporting
food security and agricultural sustainability.

e Economic Opportunities: Al and
automation foster job creation and
entrepreneurship, particularly through skill
enhancement and market expansion.

e Each of these areas shows significant
potential for Al and automation to narrow
the digital divide, provided that
foundational challenges such as
infrastructure, skills training, and policy
frameworks are addressed.

8.1 Implications for Narrowing the Digital
Divide

The successful deployment of Al and automation
hinges on comprehensive strategies that
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incorporate  investment  in  infrastructure,
education, and regulatory frameworks [36]. It
requires active participation and collaboration
among governments, the private sector, and
NGOs to ensure that these technologies do not
simply create new forms of exclusion or widen
existing disparities [11].

8.2 Future Prospects of Al and
Automation

Looking forward, the prospects of Al and
automation in the context of global inequality are
cautiously optimistic [42]. As these technologies
continue to evolve, their capacity to address
complex social challenges becomes more potent.
However, this potential can only be realized if it is
directed and governed by inclusive policies that
prioritize  equitable access and ethical
considerations.

The trajectory of Al and automation in reducing
global inequality will largely depend on the global
community's  commitment to not only
technological innovation but also to ensuring that
such innovations are accessible to all [32]. This
includes mitigating against risks such as job
displacement, privacy concerns, and ensuring
that the benefits of Al and automation are
distributed fairly across different social strata
[54].

8.3 Reflecting on Global Inequality

As we stand on the brink of what could be a
revolution in how developing countries grow
economically and socially, Al and automation
offer both a formidable promise and a profound
challenge [36]. The technologies themselves are
not a panacea, but with thoughtful integration into
public policy and development initiatives, they
can be powerful tools to help bridge the world’s
digital divide [1].

This research advocates for a balanced
approach where technological advancement
goes hand in hand with ethical governance and
inclusive growth. Only through such measures
can we ensure that Al and automation
serve as catalysts for truly sustainable
development, contributing to a more equitable
global society.
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