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Abstract
Artificial Intelligence (Al) is considered a future driver for accelerating economic
development in developing countries. This study aims to assess the impacts and
challenges of Al integration in critical sectors and its implications for economic
growth and social inclusion in developing countries. The research method used in
this study is the literature review method. The results show that Al has been
successfully applied in the agriculture, health, education, and finance sectors in
developing countries, contributing significantly to improving efficiency, service
quality, and access. However, the implementation is faced with a number of
challenges such as a lack of digital infrastructure, a shortage of labor skilled in
information technology and Al, and data and privacy regulatory challenges.
Further research also shows that cooperation between the government, private
sector, and international bodies is crucial in overcoming these obstacles.
Keywords: Artificial Intelligence, Economic Development, Developing Countries.

Introduction

In the era of the industrial revolution 4.0, artificial intelligence (Al) has become a
significant driving force for innovation and global economic transformation. As a
technology capable of improving efficiency, maximizing productivity, and opening up
new market opportunities, Al has been seen as an important pillar in economic
development strategies for many countries (Rasheed et al., 2024). Al facilitates the
creation of new economic value that can accelerate GDP growth, drive innovation, and
create new markets and jobs (Essien et al., 2024).
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For developing countries, the adoption of Al offers an opportunity to leapfrog
certain stages of development and match the progress of developed countries quickly.
Al adoption can be a catalyst in overcoming some of the socioeconomic barriers that
burden them, such as insufficient infrastructure or the quality of human resources
(Mumuni et al., 2024). Al has great potential to improve developing country
populations' access to basic services, optimize limited resources, and open up global
market access through digitalization. The utilization of Al in the agricultural sector, for
example, can lead to improvements in crop productivity while reducing post-harvest
losses. Similarly, in education, Al can enable personalization of learning and help close
the learning gap among students from different socioeconomic backgrounds (Wu et al.,
2024). Therefore, the utilization of Al is seen as one of the leading strategies in
accelerating the economic development of developing countries.

The difference in Al utilization between developed and developing countries
marks an important issue that reflects the global digital divide. Developed countries,
with mature information technology infrastructure, vibrant innovation ecosystems, and
massive investments in research and development (R&D), utilize Al primarily to improve
operational efficiency, product innovation, and service optimization, which tend to be
at an advanced level (Aldarraji et al., 2024). In contrast, developing countries are at an
early stage in Al adoption, where the main focus is more on addressing basic challenges
such as improving access to healthcare and education, increasing productivity in the
agricultural sector, and digitization to leapfrog underdeveloped physical infrastructure.
This issue illustrates inequalities in access to technology and the capacity to utilize it,
which not only widens the gap between developed and developing countries, but also
affects the pace and manner of economic and social development at the global level
(Fernando et al., 2024).

Furthermore, the application of Al in developing countries also opens the door
for innovation in public service delivery and governance. Al technologies can be
leveraged to optimize government services, from faster administrative processes to
data-driven decision-making that can improve transparency and accountability. This
includes the use of Al in the justice system for more efficient processes and in city
infrastructure management for better traffic management and public safety (Alam et
al., 2024). The efficacy of Al in processing and analyzing big data can also be leveraged
to strengthen evidence-based economic and social policies, assisting policymakers in
formulating more targeted and effective strategies for the welfare of the masses
(Tripathi & Saxena, 2024). Thus, the utilization of Al is not just about technological
advancement, but also about unlocking greater economic and humanitarian potential
in developing countries.

Thus, large-scale utilization of Al by developed countries provides various
competitive advantages. In this case, Al addresses the challenges of industrial
complexes, creates new approaches to big data processing, and redefines existing
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business models. In contrast, developing countries are still struggling with various
limitations, such as inadequate infrastructure, lack of investment in R&D (Research and
Development), and availability of qualified human resources.

Another problem is the lack of integration of Al-inclusive economic development
policies. As a result, developing countries are often left behind in the knowledge and
technology-based economic race (Kumar et al., 2024). Yet, if properly directed, Al has
the potential to maximize existing resources, overcome geographical and physical
barriers, and improve access to education and health services (Yang & Liu, 2024).

In this context, mapping the opportunities that developing countries can take
regarding Al implementation is crucial to making a significant leap in their economic
development. Research investigating how developing countries can strategically utilize
Al, while addressing the challenges, will not only provide academic insights but also
practical recommendations for policymakers and stakeholders.

Through this research, it is hoped that a deeper understanding of effective ways
for developing countries to integrate Al into their economic development frameworks
can be achieved.

Research Methods

The research method conducted in this study uses literature. The literature
research method is a systematic approach in collecting, reviewing, and analyzing
written documents relevant to a particular research topic or problem (Buera et al.,
2023). The aim is to gain an in-depth understanding of the topic under study, identify
trends and patterns, identify gaps in existing knowledge, and form a theoretical basis
or conceptual framework for research. This method is particularly useful in many fields
of study, including the humanities, social sciences, and applied sciences (List et al.,
2023).

Literature research provides an important foundation for the development of
scientific knowledge, allowing researchers to build on existing work while identifying
opportunities for new contributions (Cerra et al., 2023); (Ozili et al., 2023).

Results and Discussion
Concept of Al and Economic Development
Artificial intelligence (Al) is a branch of computer science that focuses on

creating machines capable of mimicking and performing tasks that would normally
require human intelligence (Rasheed et al., 2024). Al involves creating algorithms that
can learn, adapt, and perform cognitive activities such as decision making, problem
solving, perception, natural language understanding, and pattern recognition (Essien et
al.,, 2024). Al systems consist of software whose functions not only include specific
programmed tasks, but also have the ability to process data and learn from it to improve
its performance. Modern Al technologies often rely on machine learning and deep
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learning, which utilize artificial neural networks to simulate certain aspects of how the
human brain functions in processing information (Mumuni et al., 2024).

The scope of Al is vast and growing, covering a wide range of applications from
industrial automation, recommendation systems, chatbots, to autonomous vehicles. In
healthcare, Al assists in disease diagnosis using image processing technology and
biomedical data analysis (Wu et al., 2024). In finance, Al is used for fraud detection and
risk management. The field of education uses Al in adaptive learning systems tailored to
individual needs. Al is also having a significant impact in agriculture through the use of
advanced robotics and data analytics to improve production quality and efficiency.
Human intelligence such as interpreting emotions is also being developed in Al, opening
up possibilities for improved human-machine interaction (Aldarraji et al., 2024). The
development of Al is ongoing, bringing the potential to change the way we work, learn,
and interact with the world around us (Fernando et al., 2024).

Along with the rapid development of information technology, Al continues to
push the boundaries of possibilities previously thought to be exclusive to humans. In
entertainment, Al is used in visual effects in movies, music composition, and increasingly
sophisticated games with NPCs (Non-Player Characters) that think and adapt like
humans (Alam et al., 2024). Space exploration also benefits from Al, where robots using
Al can carry out exploration and data collection missions without the need to be directly
guided by humans. This expands the ability to explore and gather information from
environments that are too dangerous or distant for humans (Tripathi & Saxena, 2024).

However, although significant progress has been made in this field, there are still
many challenges and ethical implications that need to be addressed, including data
privacy, unemployment caused by automation, and possible biases in Al algorithms
(Kumar et al, 2024). Al also raises questions around intellectual copyright,
cybersecurity, and potential misuse of the technology, such as deepfakes and
autonomous weapons. Therefore, alongside its innovations, it is important for society
and policymakers to understand and anticipate the implications of artificial intelligence,
ensuring responsible and sustainable development and application of Al that prioritizes
humanity and ethical values. In the future, interdisciplinary cooperation, including
ethics, philosophy and social sciences, will be increasingly important in navigating and
shaping an Al future that is inclusive and beneficial for all (Yang & Liu, 2024).

In the context of artificial intelligence (Al), various economic development
theories have integrated Al as a key factor that can influence economic growth and
wealth distribution. Endogenous growth theory, for example, emphasizes the role of
innovation, knowledge, and human capital as drivers of long-term economic growth
(Pham et al., 2024). Al, as a form of technological innovation, has the potential to
increase productivity and efficiency in the production of goods and services. By
accelerating the innovation process and generating new solutions to old problems, Al
can be a tool for strengthening human capital through a more adaptive and
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personalized education system, and increasing research and development capacity
(Zhao et al., 2024). However, from this perspective, it is also important to ensure that
the benefits created by Al do not just accumulate in a handful of companies or regions,
but are also evenly distributed to support inclusive growth (Akour et al., 2024).

In contrast, inequality theory and dependency theory highlight how
technological developments such as Al can widen the gap between developed and
developing countries, or between population groups within a country (Choudhary,
2024). In this context, the massive investment required for Al research, development,
and implementation may pose a barrier to countries with limited resources, deepen
technological dependency, and widen economic disparities (He, 2024). To address this,
a more focused approach on international cooperation, technology and knowledge
transfer, and policies that support human capital development and digital infrastructure
in developing countries is crucial. The balance between accelerating innovation through
Al and ensuring that it contributes to sustainable and inclusive economic development
will be key in realizing the full potential of Al in driving global socioeconomic progress
(Almeida et al., 2024).

As such, Al has significant potential to support and further economic
development through increased efficiency, productivity, and innovation. According to
endogenous growth theory, the integration of Al in various sectors can be a catalyst
that leads to long-term economic growth, strengthens human capital capacity, and
advances research and development. However, without mature and inclusive policies,
Al also has the potential to widen economic disparities both between and within
countries, as suggested by inequality theory and dependency theory. To maximize the
benefits of Al, governments and policy makers should pay attention to distribution and
access, promote international cooperation, and invest in human resources and digital
infrastructure. In this way, the use of Al can be geared towards achieving sustainable
and inclusive economic growth, and provide broad benefits to people around the world.

Al Usage in Developed vs Emerging Countries

In developed countries, Al has found its application in a wide range of sectors,
from the automotive manufacturing industry to healthcare provision. One prominent
case is the use of Alin factory automation, where intelligent robots and computer vision
systems are used to improve production efficiency, reduce errors, and maintain quality
consistency (Cheng et al., 2024). Another example is autonomous cars developed by
companies such as Tesla and Waymo, which use machine learning algorithms to process
data from sensors and cameras. These autonomous cars have the potential to reduce
the incidence of accidents, improve transportation accessibility, and optimize traffic
flow (Sorkhi & Pourasghar, 2024). In the financial sector, Al is applied in algorithmic
trading systems, where Al can analyze large volumes of market data in real-time and
make fast, data-driven trading decisions (Alluhaidan, 2024).
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Meanwhile, in the healthcare sector, Al contributes significantly especially in
terms of disease diagnosis and treatment. For example, pattern recognition algorithms
help radiologists detect tumors in MRI and CT scan images with higher accuracy, while
Al in genetics allows personalized treatment based on individual genetic profiles (Li et
al., 2024). In the field of consumer services, Al has been central to the development of
virtual assistants such as Siri and Alexa, which can assist in scheduling, controlling smart
home devices, and even online shopping (Arruda & Arruda, 2024). Equally important, Al
is also being used to strengthen cybersecurity, where Al systems learn from past attacks
to proactively identify and respond to cybersecurity threats. Overall, the application of
Al in developed countries continues to innovate and open up new opportunities for
improving quality of life and economic efficiency (Saleh, 2024).

However, the application of Al in developed countries also poses various
challenges and ethical considerations. One of the main challenges is the issue of data
privacy and security, as Al systems oftenrely on large datasets for learning and decision-
making. This raises concerns about how personal data is collected, used, and protected
(Singh et al., 2024). In addition, there are concerns about the impact of Al on
employment, with expanded automation potentially reducing the need for human labor
in @ number of sectors, while also creating new job opportunities that require
specialized skills (Hine & Floridi, 2024).

Ethical considerations around the development and use of Al include the
question of responsibility, when something goes wrong with Al that controls vehicles
or healthcare systems (Mukherjee et al., 2024). Evaluating and ensuring fairness in Al
algorithms is important, as biases in training data can lead to discriminatory results.
Therefore, there is an urgent need for regulators, researchers, and industry to work
together to establish standards and ethical frameworks for transparent, fair, and safe
Al development (Gedikli et al., 2024).

To summarize, the adoption of Al by developed countries has contributed
significantly to economic progress and social welfare through increased efficiency,
innovation, and the development of new services (Naudé et al., 2024). However, to
maximize these benefits and prevent wider inequalities, there is a need to address the
ethical and socioeconomic challenges involved, ensuring that Al developments move in
tandem with human values, responsible data ownership, and the fair and equitable
sharing of benefits across society (Song et al., 2024).

Thus, the application of Artificial Intelligence (Al) in developed countries is that
this technology offers significant potential to transform various sectors, from
automotive to healthcare, increasing efficiency, innovation, and being able to answer
the complex challenges of modern times. Al has been instrumental in optimizing
production processes, improving diagnosis and healthcare capabilities, and enhancing
consumer experience through personalized services.
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However, along with these benefits, Al also brings significant challenges,
including data privacy and security concerns, potential job losses due to automation,
and ethical questions regarding liability and bias in decision-making. Therefore, it is
important that there is clear regulation and cooperation between sectors to ensure that
the development and application of Al is done in an ethical, fair, and accountable
manner, and in line with the needs and values of society (Rasheed et al., 2024).

Thus, the conclusion is that while Al offers many benefits, it is important to
proactively address the challenges that arise to ensure that these technological
developments take place in line with inclusive and sustainable social progress.

The Importance of Innovation and Technology for the Economy

Innovation and technology play an important role in driving economic growth
and global competitiveness. Advances in this area not only increase productivity
through improved production processes and operational efficiency, but also create new
markets and industries, from tech startups to multinational corporations. Innovations,
such as the development of new products, digital services, or disruptive business
models, add substantial economic value (Carlsen et al., 2024). Technology enables
organizations to reach global markets more easily, respond quickly to changing
consumer demands, and adapt to dynamic market competition. Thus, investments in
R&D and technology are key pillars for the long-term growth of an economy
(Makhmudova et al., 2024).

In addition, innovation and technology play an important role in addressing
global social and environmental challenges, such as climate change, public health, and
food security. The use of renewable energy, advanced medical technologies and smart
agricultural systems are examples of how innovation can help achieve sustainable and
inclusive development (Wang et al., 2024). By promoting sustainability, technological
innovation also paves the way for the creation of new jobs and unprecedented
economic sectors, expanding opportunities for the global population. Therefore,
collaboration between government, industry, and research institutions in fostering a
healthy and dynamic innovation ecosystem is key to maximizing the benefits of
technology for economic growth and people's welfare (Dai et al., 2024).

In the context of economic globalization and intensifying international
competition, innovation and technological development are important differentiation
factors for countries to maintain their advantages. Economies that rely solely on natural
resources or cheap labor are no longer sufficient to compete internationally (Adigwe et
al., 2024). Countries that invest in education, technological infrastructure, and research
and development, however, will be better prepared to face future economic challenges
and reap the benefits of the fourth industrial revolution based on digitalization,
automation, and artificial intelligence (Qin, 2024).
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Investing in innovation and technology is also a strategic step in creating a
sustainable and inclusive economy. The development of green technologies and a low-
carbon economy, for example, not only responds to climate change issues, but also
offers new economic opportunities. Technological advances in health, such as
telemedicine and digital diagnostics, widen access to quality health services, while
educational technologies unlock the potential for fair and equitable learning for all
(Wang et al., 2024).

Correspondingly, government policies play a crucial role in creating an
environment conducive to technological innovation and growth. This can be done
through the provision of incentives for research and development, protection of
intellectual property rights, regulations that support technology startups and
businesses, and investment in STEM (Science, Technology, Engineering, Mathematics)
education to prepare a competent future workforce in technology (Cheng et al., 2024).

Ultimately, the long-term progress of an economy will be largely determined by
its ability to adopt, innovate and integrate new technologies into all aspects of
economic and social life. Countries that succeed in doing this will not only achieve higher
economic growth and more inclusive development, but will also be more resilient to
dynamic global challenges. Thus, innovation and technology are key ingredients for a
bright and sustainable economic future.

Conclusion

Artificial Intelligence (Al) has great potential to boost economic development in
developing countries. One of its greatest potentials is in accelerating innovation and
efficiency in various industrial sectors. For example, Al can be used to increase
agricultural productivity through more accurate weather predictions and irrigation
automation, which in turn can improve crop yields and farmers' livelihoods. In the
healthcare sector, Al can aid in faster and more accurate diagnosis of diseases, reduce
treatment costs, and extend the reach of healthcare services to remote areas. Al also
has the potential to improve access to education through personalized learning
systems, opening up new learning opportunities for populations in developing
countries.

In addition, Al can help developing countries leapfrog some of the conventional
technological infrastructure barriers. Through the implementation of Al solutions, these
countries can move directly towards digital infrastructure and advanced technologies
without having to invest too much in obsolete technologies. An example is in the
development of digital financial systems and branchless banking that enables
widespread access to financial services in areas that have not been reached by
traditional banking. Similarly, Al can play a key role in improving the operational
efficiency of the public sector, optimizing resource management, and providing better
and more transparent public services. Thus, utilizing Al can not only stimulate economic
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growth, but also accelerate the achievement of social and economic inclusion in
developing countries.

Despite its great potential, there are several barriers that need to be overcome
for developing countries to fully utilize Al. One of the main barriers is the lack of
adequate digital infrastructure and internet connectivity, which are prerequisites for Al
implementation. There are also challenges related to the shortage of skilled labor in
information technology and Al, which is required for the development, implementation,
and maintenance of Al solutions. Other issues include data ownership and privacy,
where clear and fair regulations are needed to ensure that Al is used in an ethical
manner and does not raise new issues of inequality and exploitation. Overcoming these
barriers requires a joint commitment from governments, the private sector, and the
international community to invest in digital infrastructure, education and skills training,
and the development of regulatory frameworks that support innovation with fairness
and ethics in mind.
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