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Abstract

Nigeria’s rapid population growth, increased deforestation annually and downturn of economic activities are
vulnerable to the agricultural sector. Nigeria is gradually transforming with the arrival of Al-powered solutions
tailored specifically for small and large-scale farmers. These Al-powered solutions have proven to be an invaluable
tool for enhancing agricultural production and productivity. The use of new technologies and innovations in the
country becomes necessary for food security and employment. However, the adoption of Al may likely cause some
challenges in the country such as unemployment of unskilled and semi-skilled laborers and other people who work on
the farm. Also, the insufficient connectivity network in rural areas may lead to Al ineffectiveness in many areas. The
study recommends that adequate connectivity networks and other infrastructure should be provided, as well as training
extension personnel on adopting Al.
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Introduction of digital technology not only eases both producers and
Digitalisation has been playing diverse roles in consumers to realize economies of scale, it also reduces
numerous fields. It also improves the original transaction supply and demand costs.

matching efficiency (Nnanna, Jelivov, Osman, & Isik,

2020). The digital revolution includes the application of Thus, Artificial Intelligence (Al) transforms the world. It

communication and information technologies and large- could proclaim an ultimate imminent where civilization
scale proliferation. According to Adeleye & Eboagu goes hand in hand with machines. Al is swiftly
(2019) digitalisation is a modern upsurge of technology, expanding the restrictions in the fields of corporate
and it is instrumental to economic growth. The digital practices, businesses, and governmental policy. The
economy provides an essential function in intelligence of robotics and apparatuses with profound
environmental protection, fosters high-quality in knowledge capabilities have created thoughtful unruly
economic development, and achieves sustainable impacts on businesses, governments, and society as they

development (Su, Su, & Wang, 2021). The digital influence the greater drifts in global sustainability
economy depends on the digital industrialisation, digital (Goralski & Keong, 2020). The improvements of Al
governance and availability of infrastructure through used is increasing and affecting other sectors globally
technological transformation, which may promotes the precisely in areas of productivity, equality and inclusion
evolution of the division of labor, transaction efficiency s as well as environment and several other areas, both in
and improves the efficiency of resource allocation (Han the short and long term (Vinuesa et al., 2020). Recently,
& Liu, 2022). According to Jiao and Sun (2021) the Al emerged worldwide as the driving force behind
micro-level digital economy is contrary to the old-style Fourth  Industrial Revolution, a transformative
economy, which only stresses price and quantity in technological phenomenon with extensive implications
explaining various consumer needs through scope of for citizens, governments and industries. The year 2024
production and economies of scale. Here, the application has been labelled as a watershed year for the
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advancement of Al, as academia, industry stakeholders
and government endeavour to determine the most e-
active and practical strategies for integrating this
transformative technological innovation into our daily
lives, thereby connecting its vast potential to drive
meaningful impact and improvement at scale. However,
while Al will catalyse new possibilities and open new
opportunities for economic development, it postures
unprecedented challenges for governments and labour
market (NAIS, 2024.)

Nigeria is a blessed nation with almost 70.8 million
hectares of agriculture land area. Over 70% Nigerians
engage in the agriculture sector largely at a subsistence
level despite enormous contribution of the sector to the
economy. For instance, between January and March
2021, the agricultural sector contributed to 22.35 percent
of the total Gross Domestic Product. Usually, the major
food crops farmed in the country are guinea corn, maize,
cassava, beans, yam, millet and rice. Animal production
has continued to be underexploited as livestock are
raised mostly by farm families. For instance, small
ruminants like goats (76 million), sheep (43.4million),
and cattle (18.4 million). With a coastline of 853km and
over 14 million hectares of inland waters. Although, the
country is the largest fish consumer in Africa and it is
counted among the largest fish consumers in the world
with about 3.2 million metric tons of fish consumed
annually. The total fish produced annually is closed to 1
million metric tons (313,231MT from aquaculture and
759,828MT from fisheries). No wonder the country’s
fisheries and aquaculture are among the fastest growing
subsectors in the country. The forestry subsector is very
significant to agriculture and the development of the
country, (FAO, 2024).

Recently, the agricultural landscape in Nigeria is
gradually transforming by the arrival of Al-powered
solutions tailored specifically for small and large-scale
farmers. These innovative technologies have
revolutionized traditional farming practices,
empowering farmers to achieve higher productivity,
improved crop vyields, sustainability, and increased
profitability. In partnership with local farmers and
technology professionals, Agtech startups are
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developing Al-powered mobile applications designed to
assist small and large-scale farmers in making informed
decisions about their farming operations. These Al-
powered solutions have confirmed to be an invaluable
tool for both large and small-scale farmers in Nigeria. By
arming them with vital information and guidance.

Sustainable Development (SD) was initially presented in
1987 to articulate development that contents present
needs without compromising future generations’ ability
to meet their own needs (Li, Li, & Guo, 2020; Zhao et
al., 2021). SD attempts to accomplish human needs in a
way that guards the environment and natural resources
for future generations. In other words, sustainable
economic growth includes managing both natural
resources and physical resources such as land, labour,
capital, land and all part of the environment (Zhang,
2023). Sustainable development and digitalisation
signify two greatly topical themes, each of them being
debated in the literature (Yusof, 2022). Sustainable
Development (SD) has remained a major discourse in the
political and academic circles for over a decade
(Nwankwo, Nwankwo, & Wilfred, 2022)

Although, numerous several initiatives and programmes
have been implemented to sustain agriculture in Nigeria
such as the Agriculture Promotion Policy (APP),
Presidential Economic Diversification
Initiative, Economic and Export Promotion Incentives
and the Zero Reject Initiative, and Action Against
Desertification (AAD) Programme, among others. The
major aim of all these programs is to increase
agricultural production and productivity to meet
domestic demand as well as an abundance of commaodity
crops for export in the international market. However,
farming in Nigeria is characterized with high post-
harvest losses, low level of irrigation farming, high
production cost and poor distribution of inputs,
inadequate of qualified extension personnel, climate
change and land degradation, low technology adoption,
limited financing and poor access to markets, and
inadequate of qualified extension personnel among
others. These challenges have muffled agricultural
output, increased food imports due to population rise,


https://www.statista.com/statistics/1135880/agricultural-areas-in-nigeria/
https://www.statista.com/statistics/1135880/agricultural-areas-in-nigeria/
https://www.intechopen.com/books/livestock-production/dynamics-of-ruminant-livestock-management-in-the-context-of-the-nigerian-agricultural-system
https://www.intechopen.com/books/livestock-production/dynamics-of-ruminant-livestock-management-in-the-context-of-the-nigerian-agricultural-system
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and reduced the agricultural sector’s contribution to the
GDP.

SDGs were implemented by the United Nations in 2015
as a worldwide call to action to protect the planet, end
poverty and ensure that by 2030, all people will enjoy
peace and prosperity. Though, there are clarion call for
Africa and Nigeria in particular to embrace digitalization
of agriculture for achieving SDG target objectives.
However, increase of adoption of Al in agricultural
sector in Nigeria has raised clear questions on what will
happens to our teeming labour force who engage in the
sector for their livelihood precisely those who are
working in the sector as Al can replace their work? Does
this application address Nigeria’s issue of inability of
extension personnel to reveal timely information on the
type of diseases and other pests that are endangering
farming? It is in this backdrop; this study examines the
effect of Al on influencing agriculture for sustainable
development.

Importance of Artificial the
Agricultural Sector

Al resolves intricate cognitive hitches associated with
human intelligence through smartphones or healthcare.
However, the central concept of Al has unceasingly been
to produce machines that were capable of thinking like
humans (Omole & Fasina, 2024). Al is quickly moving
into this world of know-how gradually by substituting
people with higher efficiency, higher analytical power
and better results. However, human beings will not be
substituted all at once, but slowly over time robotics
become an essential part of human body and existence
(Rudolph, Michel, Harari, & Stout, 2014). AI’s impact
on the United Nation’s Sustainable Development Goals
(SDGs). Study postulates that Al can contribute to
nearly 80 percent of the SDGs and their targets. Another
study, using a consensus-based expert evocation process,
found that Al may permit the success of 17 SDG goals.
The implication of this is evidenced in the UN estimates
that achieving the SDGs in Africa could open $12 trillion
in market opportunities and 380 million jobs by 2030
(4)(5). Al innovations with the potential to positively
impact the SDGs are already happening in Nigeria
(NAIS, 2024).

Intelligence on
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Inuesa (2020) examines the role of Al in achieving the
SDGs using a consensus-based expert evocation process.
The study found that Al can enable the accomplishment
of 134 targets across all the goals. Omole and Fasina,
(2024) investigated the adoption of Al technologies
among agricultural entrepreneurs in Ondo state, Nigeria.
A purposive sampling technique involves sample of 120
participants in agriculture was selected. The findings
indicate that there is a significant connotation between
respondents’ awareness levels and their adoption of Al-
enabled technologies.

Talaviya, Shah, Patel, Yagnik, & Shah, (2020) review
different applications of Al in the agricultural sector. The
study found that with the help of technology problems
such as extreme weather conditions and crop height can
be solved. The usage of Al-driven techniques like remote
sensors for soil moisture can be improved with the help
of GPS. Also, the problem faced by farmers like accurate
weeding methods can address the large number of crops
being lost during the weeding process. The machines
also reduce the need for unnecessary herbicides and
pesticides.

Olagunju, (2024) explores the potential of harnessing of
Al for youth engagement in agriculture in Nigeria. The
study concludes that Al application in Nigeria’s
agriculture is enormous and holds promise for
transforming Nigeria's agricultural sector. The study
garnered valuable perceptions on how Al technologies
can be effectively utilized to address various challenges
faced by young farmers. From precision farming to crop
monitoring and pest management, Al offers innovative
solutions that can enhance productivity, efficiency, and
sustainability in agriculture. Moreover, Al can play a
crucial role in empowering youth by providing access to
information, training, and market opportunities. Nwoye
examines the role of artificial intelligence in promoting
Environmental Protection in Nigeria for sustainable
development. The study found that Al is the cost-
effective technology that is likely to ease mankind’s
activities. With the devastating effects of climate change
and other drivers of environmental degradation there is
need for intentional actions to reverse this trend. The lip
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service paid to environmental protection must there for
give way to pragmatic solutions.

Akintuyi  (2024) assess the advancements and
applications of Artificial Intelligence (Al) in agriculture
in the United States (USA) and Africa. The study found
that in the USA smart farming techniques and precision
agriculture have become integral components of modern
agricultural systems especially in areas of drone
technology for crop monitoring, autonomous machinery
and predictive analytics for yield optimization. While in
Africa, the application of Al in agriculture presents a
different set of challenges and opportunities. Among the
opportunities are adoption of Al can enhance agricultural
productivity, improve resource management, and
address food security.

Mhlanga, (2021) investigate the influence of Al on the
achievement of SDGs, the study focuses on industry,
innovation, poverty reduction and infrastructure
development in developing economies. The data
collection used in the study was an unobtrusive research
technique. Also, the study made use of content analysis.
The results indicate that Artificial intelligence is
effective in poverty reduction. The study also revealed
that Al has positive impact on accessing education, and
the financial sector. Marjan, Mohammed, Zubaidi, and
Marjan, (2023) examines three different areas in
examining the implications of Al these include business,
leadership, and management education. The study found
that Al can create intelligent interventions by bringing
technological advancements to people worldwide,
improving connectivity and reduce waste. Therefore, Al
has both positive and negative inferences that needed to
be managed with caution to prevent unintended
consequences. Although Al can promote sustainability,
it can also be used for activities that deteriorate global
issues. Jha, Doshi, Patel, & Shah, (2019) conducted a
comprehensive review on automation in agriculture.
According to the findings using Al in farming may
increase and strength the soil fertility.

Thus, the difficulties of Al impact on the global
ecosystem and specifically on the developmental
trajectory of Nigeria and other African nations are
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thoughtful and extensive. Nigeria, as the continent's most
populous country, is singularly positioned to harness
Al's transformative capacity to address pressing socio-
economic conundrums, accelerate economic growth, and
pivot the nation into a new epoch of technological
empowerment.

Challenges of Using Al on the Agricultural Sector in
Nigeria

The agricultural sector was a leading sector during the
colonial and post-colonial era, which provided foreign
earnings, raw materials, food and employment to
Nigerians. However, with the discovery of crude oil,
there was a slight shift of attention from the agricultural
economy to the oil economy, which later affected the
agricultural sector of the country's economy. In addition,
the Nigerian political leaders lack the powerful political
will to sustain the agricultural economy of the nation.

The World Development Report truly piercing out that
many Nigerian populations live in poverty and hunger
(Blumenstein, Siegmeier, Selsam, & Modller, 2018).
Other challenges among others are poor infrastructural
facilities especially power and poor network, nascent Al
ecosystem, inadequate of qualified extension personnel,
difficult in accessing agricultural loan, insecurity, soil
problems, forest zone challenges, climatic condition,
exchange rate volatility, policy change and lack of
effective implementation and evaluation strategy in
agriculture policy. In addition, ethical applications,
algorithmic transparency, data privacy and potential
labour market displacements were part of the challenges
of Ais. These challenges and others may likely continue
in escalating rates of hunger, poverty, unemployment
and other associated problems precisely social insecurity
in the country.

Conclusion

This study attempts to examine the effect of Al on
influencing agricultural sector in achieving sustainable
development goals. The study found that adoption of
new technology and digitalisation of agricultural sector
has significant effect in boosting food production.
However, the adoption of Al may likely cause some
challenges in the country such as unemployment of
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unskilled and semi laborers and other people who work
in the farm. Also, the insufficient of connectivity
network in the rural area may also leads to
ineffectiveness of Al in many areas. The study
recommend adequate connectivity network and other
infrastructure should be provided, as well as to train
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