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Abstract 

Artificial Intelligence (AI) is increasingly transforming global agricultural supply 

chains by enhancing productivity, reducing inefficiencies, and improving decision-

making across all stages of the value chain. In the United States, the integration of AI 

technologies ranging from precision agriculture and automated logistics to predictive 

market analytics has led to significant improvements in agricultural performance, 

sustainability, and food distribution efficiency. These developments are supported by 

robust digital infrastructure, research and development investments, and strong public-

private partnerships. Conversely, Nigeria’s agricultural sector, which employs a large 

portion of the population and contributes significantly to GDP, faces numerous 

structural challenges. These include inadequate infrastructure, limited technological 

adoption, fragmented value chains, and data scarcity, all of which hinder the effective 

deployment of AI. This explores the application of AI in U.S. agricultural supply 

chains and extracts practical lessons that could guide Nigeria in modernizing its agri-

food system. It identifies key success factors such as policy support, digital literacy 

programs, and scalable technologies that can be adapted to Nigeria’s socio-economic 

and agricultural context. Moreover, the review emphasizes the importance of tailored 

AI solutions, mobile-based applications, and cloud computing as viable entry points 

for countries with limited infrastructure. Strategic recommendations are proposed, 

including fostering industry-academia collaboration, creating enabling environments 

for startups, and establishing data governance frameworks. By drawing on U.S. 

experiences, Nigeria will not only bridge its agricultural technology gap but also 

enhance food security, reduce post-harvest losses, and support smallholder farmers. 

The review concludes that while AI holds transformative potential for Nigeria’s 

agricultural sector, its success hinges on a coordinated approach involving 

government, academia, the private sector, and international partners. 
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Introduction 

Global agricultural supply chains are increasingly under pressure due to a combination of rising population demands, climate 

change, market volatility, and logistical inefficiencies (Oruma, Misra & Fernandez-Sanz, 2021; Sutcliffe, Knox & Hess, 2021). 

In both developing and developed nations, these challenges affect the timely delivery, quality, and affordability of food products. 

Critical issues include unpredictable weather patterns disrupting harvests, inadequate infrastructure leading to post-harvest 

losses, lack of real-time data for informed decision-making, and fragmented distribution networks that hinder market access. 

These systemic inefficiencies not only threaten food security but also limit income potential for farmers and increase 

environmental burdens through resource wastage (Arakpogun, et al., 2021; Dong, 2021). 

Artificial Intelligence (AI) is becoming a key tool for agricultural supply chains' modernization and optimization in response to  
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these issues (Ghadge, Wurtmann & Seuring, 2020). A wide 

range of innovations are included in AI applications in 

agriculture, including predictive analytics that aid in demand 

forecasting, spoilage reduction, and inventory management; 

AI-powered logistics systems that optimize the flow of goods 

from farm to market; and precision farming, which employs 

data-driven insights to increase crop yields (Jarrahi, 2018; 

Terziyan, Gryshko & Golovianko, 2018). AI has a 

revolutionary chance to boost productivity, save expenses, 

and enhance sustainability throughout the agricultural value 

chain by automating decision-making and facilitating real-

time monitoring (Benjamin & Foye, V2022; Halecki & 

Bedla, 2022). 

The United States provides a valuable standard in this regard. 

It has made great progress in incorporating AI across 

agricultural supply chains, underpinned by strong digital 

infrastructure, investment in research and development, and 

a broad network of public and commercial stakeholders. AI-

powered crop disease detection tools, blockchain-integrated 

tracking systems, and driverless tractors and drones are just a 

few examples of how AI is being used in the United States 

(Omo-Ojugo, 2018; Sjah & Zainuri, 2020). Environmental 

management, supply chain resilience, and productivity have 

all significantly increased as a result of these innovations. 

The agricultural sector in Nigeria, on the other hand, remains 

plagued by low technological penetration, supply chain 

inefficiencies, and traditional practices, despite being the 

backbone of the country's economy and employing the 

majority of its workforce. Nigeria also faces high post-

harvest losses, limited access to market data, poor rural 

connectivity, and a lack of investment in agricultural 

innovation (Duan, Edwards & Dwivedi, 2019; Korteling, et 

al., 2021; Tien, 2017). The adoption rate of AI is low, and 

when it does exist, it is usually restricted to donor-funded 

initiatives or pilot projects with no long-term scalability 

(Borodin, et al., 2016; Nwankwo, Nwankwo & Wilfred, 

2022). 

Nigeria's agricultural transformation can benefit greatly from 

a comparison of the U.S. and Nigerian experiences (Effoduh, 

2021; Khan, et al., 2022). The fundamental ideas of using AI 

to optimize supply chains are flexible, despite the fact that the 

contexts vary greatly in terms of infrastructure, economic 

scale, and institutional capability. Even in complex, large-

scale systems, the U.S. model shows how focused 

investments, enabling regulations, and cross-sector 

collaboration may make AI integration easier (Adewusi, 

Chiekezie & Eyo-Udo, 2022 Baldwin & Freeman, 2022). 

These findings can help Nigeria create localized AI strategies 

that focus on opportunities like cellphone penetration and 

young populations while taking into consideration current 

limitations. 

This review aims to explore how Nigeria can benefit from the 

lessons of the U.S. in deploying AI technologies to address 

supply chain challenges. By examining key enablers, 

barriers, and contextual adaptations. It highlight pathways 

through which Nigeria can modernize its agricultural sector 

and move towards greater food security, economic 

diversification, and sustainable development (Javaid, et al., 

2022; Lu, 2019; Zhang & Lu, 2021). 

 

Methodology 

This study employed a systematic literature review 

methodology guided by the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) 

framework. The aim was to examine how artificial 

intelligence (AI) technologies have been utilized in the 

agricultural supply chains of the United States and how these 

lessons can inform AI integration in Nigeria’s agricultural 

sector. A comprehensive search was conducted across 

multiple academic databases, including Scopus, Web of 

Science, IEEE Xplore, SpringerLink, ScienceDirect, and 

Google Scholar. The keywords used for the search included 

“Artificial Intelligence in agriculture,” “AI in agricultural 

supply chains,” “smart farming in the U.S.,” “AI applications 

in Nigerian agriculture,” and “digital agriculture in 

developing countries.” Boolean operators such as “AND,” 

“OR,” and “NOT” were used to refine search queries and 

ensure relevance. 

The inclusion criteria were peer-reviewed journal articles, 

conference proceedings, and credible reports published in 

English from 2010 to 2022. Publications were selected based 

on their relevance to AI applications in agriculture, specific 

examples from the U.S., and contextual analyses applicable 

to Nigeria. Exclusion criteria included articles not focused on 

agricultural supply chains, those without empirical or 

theoretical grounding, and studies limited to non-AI-based 

digital technologies. 

The selection process involved four phases: identification, 

screening, eligibility, and inclusion. Initially, 312 records 

were identified. After removing duplicates and irrelevant 

titles, 210 articles were screened. Following abstract and full-

text review, 85 studies met the eligibility criteria. Finally, 52 

publications were selected for in-depth analysis, including 

comparative studies, implementation frameworks, case 

studies, and policy reviews. 

Data extraction focused on identifying AI technologies 

employed, implementation strategies, outcomes, challenges, 

and enabling factors. The extracted data were synthesized 

thematically to highlight the mechanisms through which AI 

enhances agricultural supply chain transparency, efficiency, 

and productivity. Comparative insights were drawn between 

the U.S. and Nigerian contexts to inform practical 

recommendations for AI adoption in Nigeria. 

 

The role of ai in agricultural supply chains 

Global agriculture is undergoing a revolution thanks to 

artificial intelligence (AI), which is improving food supply 

systems' resilience, sustainability, and efficiency (Grote, et 

al., 2021; Songol, Awuor & Maake, 2021). Artificial 

Intelligence (AI), which includes machine learning, computer 

vision, natural language processing, and robotics, is defined 

as the simulation of human intelligence processes by 

machines. From cultivation and harvesting to processing, 

distribution, and transportation, artificial intelligence (AI) in 

agriculture enables data-driven decision-making at every 

level of the supply chain (Cook & O’Neill, 2020: Lund, DC 

& Manyika, 2020). The integration of AI into agriculture 

promises not only to boost productivity and efficiency but 

also to address systemic issues like food insecurity, supply 

chain fragmentation, and environmental degradation as 

shown in figure 1. 
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Fig 1: The Role of AI in Agricultural Supply Chains 

 

Important uses of AI in agriculture are found in many 

different fields. Precision farming, which uses data from 

sensors, drones, and satellite imaging to track crop health, 

soil conditions, and weather patterns, uses AI technology 

during the production phase (Gwagwa, et al., 2021). Real-

time crop monitoring, early disease identification, and 

tailored input application including water, fertilizer, and 

pesticides are made possible by these tools. 

In the field of predictive analytics, artificial intelligence (AI) 

algorithms forecast crop yields, market demand, and supply 

chain disruptions using both historical and real-time data. 

With the use of these insights, farmers, dealers, and 

legislators may decide on planting dates, inventory control, 

and pricing schemes with knowledge (Dong, et al., 2020; 

Tien, et al., 2019). Artificial Intelligence (AI) lowers 

uncertainty and aids in resource allocation optimization by 

predicting weather-related hazards or supply constraints. By 

maximizing transportation routes, lowering post-harvest 

losses, and enhancing supply chain traceability, AI-driven 

platforms are also essential to logistics and distribution (Ly, 

2021; Tzachor, et al., 2022). 

Additionally, by automating warehousing, boosting cold 

chain monitoring, and enhancing inventory forecasting, AI in 

logistics simplifies agricultural supply chains. These features 

are crucial for reducing food loss and guaranteeing fresh 

produce is delivered on time, especially in remote and 

difficult-to-reach locations. By following agricultural 

products from farm to fork, AI applications in blockchain-

based traceability systems further guarantee their safety and 

integrity, boosting consumer confidence and adherence to 

food safety laws (Umar, et al., 2022). 

The usefulness of AI in tackling inefficiencies in agricultural 

supply chains cannot be emphasized. Many developing 

countries, like Nigeria, deal with fragmented markets, poor 

infrastructure, and lack of accurate data, which contribute to 

high post-harvest losses and low profitability for farmers. By 

incorporating AI technology, these issues can be reduced 

through greater coordination, predictive maintenance of farm 

machinery, and enhanced access to market information 

(Ajayi & Laseinde, 2022). Through scenario modeling and 

customized recommendations, AI helps farmers adjust to 

climatic variability, which further advances climate-smart 

agriculture. 

AI also has the potential to make a big difference on food 

security. By 2050, there will likely be 9.7 billion people on 

the planet, meaning that agricultural systems would need to 

produce more food with fewer resources. AI can increase 

total food supply and accessibility by optimizing input use, 

improving yield prediction accuracy, and promoting 

sustainable farming methods. AI is a revolutionary tool for 

creating more equitable and efficient agricultural value 

chains in areas like sub-Saharan Africa, where poverty and 

malnutrition are common (Jellason, Robinson & Ogbaga, 

2021). 

AI is revolutionizing agricultural supply chains by providing 

creative answers to persistent issues with waste, inefficiency, 

and food insecurity. AI improves agricultural productivity, 

sustainability, and resilience through applications in logistics, 

predictive analytics, and crop monitoring. Lessons learned 

from the adoption of AI in developed economies like the US 

can offer a roadmap for utilizing technology to enhance food 

systems and accomplish long-term development objectives as 

nations like Nigeria seek to modernize their agricultural 

sectors (Krishnan, Banga & Mendez-Parra, 2020; Songol et 

al., 2021). 

 

Challenges in Nigerian agricultural supply chains 

Approximately 25% of Nigeria's GDP comes from the 

agricultural sector, which employs more than 70% of the 

country's rural labor (Rufai et al., 2021; Shaikh, Rasool & 

Lone, 2022)). Despite its importance, the industry continues 

to perform poorly because of a number of issues that affect 

the whole agricultural supply chain. (Mwangi, 2019; Zohuri 

& Moghaddam, 2020) These issues exacerbate food 

insecurity and economic vulnerability by limiting market 

access, increasing post-harvest losses, and impeding 

production as shown in figure 2. Implementing cutting-edge 

technologies like artificial intelligence (AI), which depend on 

a strong foundation of infrastructure, data systems, and 

institutional support to be successful, requires an 

understanding of these challenges. 

 

 
 

Fig 2: Challenges in Nigerian Agricultural Supply Chains 
 

The fragmented and informal character of Nigerian 

agricultural supply networks is one of the main problems. 

Lack of coordination and uniformity throughout the supply 

chain, from manufacturers and input suppliers to processors 

and distributors, leads to inefficiencies and irregularities in 

the availability and quality of the final product (Groot et al., 
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2021; Mhlanga, 2021). Farmers frequently work alone and 

have little access to finance facilities, agricultural extension 

services, or market knowledge. They consequently depend on 

manual labor and conventional farming methods, which 

reduces production and makes them more vulnerable to 

shocks brought on by climate change (Qrunfleh & Tarafdar, 

2014; Wang, et al., 2016). 

These difficulties are made even more difficult by structural 

and technological constraints. The transportation and 

preservation of agricultural products are hampered by 

deficiencies in infrastructure, such as inadequate storage 

facilities, bad road networks, and unstable electricity. The 

lack of silos, cold chains, and contemporary transportation 

methods is the main cause of Nigeria's estimated 30–50% 

post-harvest losses (Richey, et al., 2022; Simchi‐Levi, Wang 

& Wei, 2018). Regarding the adoption of technology, many 

farmers do not have access to digital tools, sensors, or mobile 

platforms that could offer market pricing, weather forecasts, 

and real-time agricultural data (Ancín, Pindado & Sánchez, 

2022). Furthermore, there is little data gathering and 

integration throughout the supply chain, which makes it 

challenging to follow production patterns, keep an eye on 

quality, or make data-driven choices. 

Another major factor impeding supply chain efficiency is 

funding limitations. Financial institutions frequently view the 

agriculture industry as high-risk, which limits their ability to 

provide loans and investment opportunities. Due to their lack 

of collateral and financial knowledge, smallholder farmers—

who make up the majority of the sector—are especially 

disadvantaged (Vyas, et al., 2022). The purchasing of 

contemporary farming products, machinery, and technology 

required to increase output and supply chain efficiency is 

hampered by this financial gap. 

Another major obstacle to Nigeria's agricultural development 

is human capacity limitations. Professionals with expertise in 

fields like agronomy, supply chain management, logistics, 

and agri-tech are in short supply. Furthermore, many 

stakeholders—from farmers to extension agents—are ill-

prepared to adopt or handle cutting-edge technologies like 

artificial intelligence (AI) due to a lack of training and 

capacity-building programs (Danese, Romano & Formentini, 

2013). In addition to limiting output, this skills gap makes it 

more difficult to successfully incorporate creative 

alternatives into current agricultural systems. 

Weaknesses in regulations and policies also present 

significant difficulties. Nigeria has implemented a number of 

agricultural policies and programs, including the Anchor 

Borrowers' Program and the Agricultural Transformation 

Agenda, although their execution has frequently been 

haphazard or ill-coordinated. Supportive regulatory 

frameworks that safeguard farmer interests, stimulate 

technical innovation, and encourage private sector 

participation are lacking (Negi, 2021). The efficacy of public 

initiatives is diminished and stakeholder trust is further 

undermined by bureaucratic inefficiency and corruption. 

A wide range of intricate issues impede the resilience, 

sustainability, and efficiency of Nigeria's agricultural supply 

networks. Progress is nonetheless hampered by structural 

problems including inadequate infrastructure and 

underdeveloped technology, as well as by funding constraints 

and shoddy policy execution. A diversified strategy is needed 

to overcome these obstacles, one that includes large 

infrastructure investments, digital transformation, human 

capital development, and institutional reforms. Nigeria can 

only fully realize the potential of its agriculture sector and 

establish a favorable climate for incorporating revolutionary 

technologies like AI by addressing these fundamental 

concerns (Qi, et al., 2017). 

 

Lessons from the U.S. for Nigeria 

When it comes to using technology to increase agricultural 

output, especially in the area of artificial intelligence (AI), the 

US has long been a global leader (Ijeomah, 2020). Nigeria 

may learn a number of important lessons from the U.S. 

experience as it attempts to modernize its agricultural supply 

chains. Nigeria can improve its agricultural sector and solve 

its problems with food security, inefficiencies, and market 

access by implementing key elements like data collection 

systems, government policies, private sector engagement in 

promoting AI adoption, and foundational digital 

infrastructure. 

Establishing a strong digital infrastructure and data gathering 

systems is one of the most important things Nigeria can learn 

from the American agriculture model. From satellite-based 

monitoring systems to farm management software, digital 

tools and platforms are integrated across the agricultural 

supply chain in the United States. Farmers may make well-

informed, data-driven decisions thanks to these technologies, 

which gather and evaluate real-time data on weather patterns, 

soil conditions, crop health, and market prices (Khalifa, Abd 

Elghany & Abd Elghany, 2021). On the other hand, the 

adoption of technology and data collecting remain major 

obstacles in Nigeria's agriculture sector. Investing in digital 

infrastructure that facilitates data gathering, storage, and 

analysis would be a crucial first step in revolutionizing 

Nigerian agriculture. In the end, this would increase 

productivity and decrease waste by allowing farmers to better 

estimate harvests, track their produce, and maximize 

resources. Furthermore, farmers' access to information and 

markets would be improved by enabling technology like 

Geographic Information Systems (GIS), Internet of Things 

(IoT) gadgets, and mobile applications. 

The role of the government in fostering AI adoption inside 

agricultural supply chains cannot be emphasized. In the U.S., 

federal and state governments have created regulations to 

encourage the adoption of AI and other innovative 

technology in agriculture. The expense of sophisticated 

equipment and data-driven agricultural techniques has been 

partially covered by programs like the U.S. Department of 

Agriculture's (USDA) effort to promote precision agriculture 

through grants and subsidies (Ochinanwata, 2019). In a 

similar vein, the government has funded AI-related training 

initiatives to develop a workforce with the necessary skills to 

support agricultural technology improvements. Nigeria can 

learn from these instances by creating laws that encourage the 

use of AI in farming. These might include tax breaks for 

companies investing in agricultural technologies, grants for 

research and development, and subsidies for farmers 

implementing AI-powered technologies. Furthermore, the 

Nigerian government can collaborate with academic 

institutions and global organizations to develop customized 

training programs that give farmers and agribusinesses the 

know-how to successfully embrace and use AI solutions. 

Additionally, aggressive promotion of private sector 

participation should be combined with governmental sector 

backing for AI adoption. The private sector is a major force 

behind agricultural technology innovation in the United 

States. From logistics optimization software to precision 
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agricultural tools, big agribusinesses, tech firms, and startups 

work with farmers to offer AI-powered solutions (Otokiti, et 

al., 2022). Technological developments in the agricultural 

industry have been greatly expedited by private enterprises' 

involvement in the development and implementation of AI 

solutions. The government should think about providing tax 

breaks or other financial incentives to companies that are 

developing AI-based solutions for the agricultural sector 

(Krishnan, Banga & Mendez-Parra, 2020; Raja Santhi & 

Muthuswamy, 2022). Nigeria can gain from promoting 

private sector investment and collaboration in its agricultural 

supply chains through public-private partnerships (PPPs) that 

encourage innovation, create incentives for private 

companies to invest in agri-tech, and ensure that technology 

reaches smallholder farmers who are often excluded from 

technological advancements (Ezenwa, 2019; Otokiti, et al., 

2022). 

Nigeria could gain by encouraging cooperation between 

domestic and foreign parties in the agricultural technology 

sector in addition to public-private partnerships. 

Collaborations with global organizations, academic 

institutions, and non-governmental groups that focus on AI 

and agriculture may offer much-needed financial support and 

technological know-how. These collaborations may play a 

key role in removing the infrastructure and technical 

obstacles preventing AI from being widely used in Nigeria's 

agriculture industry. Successful pilot programs and 

innovations that tackle important issues like waste reduction, 

enhanced yield prediction, and supply chain inefficiencies 

could also be scaled with the support of collaborative 

initiatives (Belot, 2020; Füller et al., 2021). 

Furthermore, for AI to be successfully implemented in 

Nigeria's agricultural supply chains, education and training 

are essential. With specific courses and certificates that teach 

students about the relationship between AI and agriculture, 

the United States has made great progress in incorporating AI 

into agricultural education. Nigeria might adopt a similar 

strategy by creating educational initiatives that are 

specifically suited to the demands of the agriculture industry 

(Akang, et al., 2019; Oyewola, et al., 2022). Predictive 

analytics for logistics, machine learning for demand 

forecasting, and hands-on training programs for farmers on 

AI applications in crop management are a few examples. 

Nigeria may learn a lot from the United States as it looks to 

use artificial intelligence to improve its agricultural supply 

networks (Das Nair & Landani, 2020; Lin, Lin & Wang, 

2022). Nigeria can overcome its agricultural challenges 

through the implementation of foundational digital 

infrastructure, the promotion of government policies that 

facilitate the adoption of AI, the encouragement of private 

sector involvement, and the development of partnerships with 

international stakeholders (West, Kraut & Ei Chew, 2019). 

When correctly implemented, these programs would improve 

food security, create jobs, and promote sustainable economic 

growth over time, in addition to increasing productivity and 

transparency in Nigeria's agricultural sector. 

 

 

 

Strategic opportunities for Nigeria 

With more than 60% of the workforce employed and a 

sizeable GDP contribution, Nigeria's agriculture sector is 

vital to the nation's economy. Nonetheless, the industry has a 

number of difficulties, such as poor productivity, ineffective 

supply chain management, and restricted access to 

contemporary technologies. Artificial Intelligence (AI) has 

become a viable remedy for many problems in recent years. 

Nigeria has to take advantage of several strategic 

opportunities in order to fully utilize AI's promise in 

agriculture as shown in figure 3. These include developing 

capacity through training programs for farmers and 

agribusinesses, utilizing mobile and cloud-based AI solutions 

for scalability, and testing region-specific AI solutions in 

rural and peri-urban locations (Alam, et al., 2022; Kumar, et 

al., 2022; Misra, et al., 2020). 

Using mobile and cloud-based AI solutions is one of Nigeria's 

most important strategic opportunities. Given how common 

mobile phones are in Nigeria, mobile platforms have a special 

chance to widely distribute AI technologies. Without the need 

for costly on-premise equipment, cloud computing and 

artificial intelligence (AI) can give farmers access to strong 

tools for data analysis, crop management, and market insights 

(Mustapha et al., 2021; Ramdoo, et al., 2021). These cloud-

based and mobile technologies can improve supply chain 

efficiency by giving real-time data on market prices, pest 

outbreaks, soil health, and weather patterns. Smallholder 

farmers who might lack the funds to purchase pricey gear or 

on-site computer resources will particularly benefit from 

cloud-based systems. Cloud infrastructure may be used to 

make AI solutions more scalable and inexpensive, giving 

farmers in Nigeria's most distant regions access to state-of-

the-art farming equipment. Moreover, cloud-based solutions 

can provide increased data exchange and cooperation 

between farmers, distributors, and governmental 

organizations, which can enhance resource allocation and 

decision-making throughout the agricultural supply chain 

(Babatunde, 2019; Nahr, Nozari & Sadeghi, 2021; Olukunle, 

2013). 

Building capacity represents yet another important strategic 

opportunity. Only until farmers and agribusinesses possess 

the requisite digital literacy skills will AI be able to be widely 

adopted in agriculture. Many Nigerian farmers, especially 

smallholders in rural areas, lack the fundamental skills 

necessary to apply technology to enhance their farming 

methods. To close this knowledge gap, capacity-building 

initiatives that teach farmers digital literacy, AI technologies, 

and data analytics are essential (Coalition, et al., 2019). These 

courses can teach farmers how to apply AI tools for resource 

management, crop monitoring, and predictive analytics. 

Nigeria can establish a workforce that can use digital 

technology to increase agricultural productivity and 

sustainability by incorporating AI training into rural 

development initiatives and agricultural extension services. 

Training on how to incorporate AI technologies into current 

operations will also help agribusinesses and farmers, which 

will increase the adoption of technology throughout the 

supply chain (Chaudhuri, et al., 2018; Stathers & Mvumi, 

2020). 
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Fig 3: Strategic Opportunities for Nigeria 
 

Another significant strategic opportunity is to pilot region-

specific AI solutions in rural and peri-urban areas in addition 

to increasing capacity. Nigeria's numerous areas have very 

distinct agricultural needs, and a one-size-fits-all strategy 

might not be sufficient to meet the issues that various people 

face. The distinct circumstances of every location, including 

different soil types, crop preferences, and climate variables, 

can be accommodated by region-specific AI systems. On the 

other hand, AI applications in crop rotation, disease control, 

and soil fertility may be advantageous in the southern 

regions, which are more humid and supportive of crop 

diversification (Toledano, et al., 2021). Nigeria can 

customize its interventions to meet the needs of regional 

farmers by testing AI solutions in certain areas, guaranteeing 

that the solutions are applicable, efficient, and scalable. These 

pilot projects can also be educational opportunities, offering 

insightful information about the difficulties of implementing 

AI in various agricultural contexts. Adoption across the 

country can be facilitated by scaling up successful 

experiments to new areas (Jagtap, et al., 2020; Sibanda & 

Workneh, 2020). 

Furthermore, by offering the required financing, incentives, 

and policies, the Nigerian government may significantly 

contribute to the support of these strategic prospects. 

Innovation in the agricultural technology industry can be 

boosted by policies that incentivize private sector investment 

in AI solutions, such as tax cuts or subsidies for AI-related 

technologies (Ahiaba, 2019; Hodges, Buzby & Bennett, 

2011). Additionally, when private businesses contribute their 

resources and experience to government programs aimed at 

revolutionizing agriculture, public-private partnerships can 

play a significant role in scaling AI solutions throughout the 

nation. Furthermore, regional AI solutions and research on 

the particular difficulties Nigeria's agriculture sector faces 

can be developed by collaborating with local universities and 

research organizations (Heinonen, Ruotsalainen & 

Karjalainen, 2017)). 

Furthermore, advancements in digital infrastructure would be 

necessary for the incorporation of AI into Nigeria's 

agricultural supply networks. Nigeria, a nation with a rapidly 

increasing internet penetration rate, can improve connectivity 

in rural areas by taking use of mobile networks' rising reach. 

To guarantee that AI solutions can reach even the most 

remote places, internet connectivity should be strengthened 

and access to digital tools increased (Amadio, et al., 2015). 

Nigeria's agriculture industry is at a turning point in its 

history, and artificial intelligence (AI) holds great promise for 

resolving issues of inefficiency, low productivity, and food 

shortages. Nigeria can greatly improve its agricultural supply 

chains by piloting region-specific AI applications, 

concentrating on capacity building for farmers and 

agribusinesses, and utilizing mobile and cloud-based AI 

solutions for scalability (Islam, 2022). To take advantage of 

these prospects, government assistance, the growth of digital 

infrastructure, and private sector participation will be 

essential. AI may assist Nigeria's agricultural sector reach its 

full potential with a coordinated and cooperative effort, 

guaranteeing a sustainable and profitable future for the 

country's farmers and agricultural industry (Akande & Diei-

Ouadi, 2010; Morris, Kamarulzaman & Morris, 2019). 

 

Policy Recommendations 

Artificial Intelligence (AI) has enormous potential to improve 

food security, increase productivity, and eliminate 

inefficiencies in Nigeria's agricultural supply chains 

(Olanipekun, Ilori & Ibitoye, 2020). Policymakers must, 

however, adopt a thorough and strategic approach that 

includes creating AI-friendly agricultural regulations, 
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encouraging global collaboration for the transfer of 

knowledge and technology, and aiding agritech startups and 

research institutes in order to fully realize the advantages of 

AI in agriculture. In order to promote sustainable growth and 

better agricultural results, these policy recommendations 

seek to provide an environment that is conducive to the 

adoption and growth of AI technology in Nigeria's 

agricultural industry (Affognon, et al., 2015; Balana, Aghadi 

& Ogunniyi, 2022). 

Developing AI-friendly agricultural policies that may offer a 

precise regulatory framework for the incorporation of AI 

technology into farming practices is one of the first stages in 

encouraging the deployment of AI in agriculture. Promoting 

innovation while safeguarding farmers' rights, data privacy, 

and security should be the main goals of these regulations. To 

promote the creation and use of AI-powered agricultural 

solutions, governments ought to put in place incentives like 

tax breaks, grants, and subsidies (Kolade, et al., 2021). 

Farmers who might otherwise find it prohibitively expensive 

to acquire AI-enabled products and technology can benefit 

from financial incentives. Additionally, rules must handle the 

legal and regulatory difficulties of data ownership, data 

sharing, and privacy, particularly when it comes to the 

collecting of data from farmers, suppliers, and other 

stakeholders in the supply chain. By developing an enabling 

regulatory environment, the government can incentivize the 

private sector to invest in AI research, development, and 

deployment in the agriculture sector (Ajibola & Olanipekun, 

2019, Olanipekun & Ayotola, 2019). Building trust amongst 

stakeholders in the agricultural value chain, encouraging 

digital literacy initiatives, and creating frameworks for 

cooperation between the public and commercial sectors are 

all critical tasks for the government. 

Another important policy measure that can speed up the 

deployment of AI in Nigerian agriculture is to promote 

international cooperation (Ilori & Olanipekun, 2020). 

Working together with top international agritech and AI 

innovation companies can hasten the dissemination of best 

practices, technology, and expertise to Nigeria's agricultural 

industry. Nigerian stakeholders can gain access to the newest 

AI technologies and resources that have been effectively 

implemented in other regions of the world through 

partnerships with commercial tech businesses, research 

institutes, and international organizations. 

The Nigerian government should actively participate in 

global networks and conferences devoted to agricultural 

innovation and technology in order to promote this 

collaboration. These platforms offer beneficial chances to 

discover new trends, build technology transfer 

collaborations, and gain knowledge from successful case 

studies. Nigeria may also aid in the creation of international 

frameworks and standards that direct the moral and 

responsible application of AI technology in agriculture by 

advocating for a global perspective on AI and agriculture 

(Olanipekun, 2020). This partnership may result in the 

creation of AI-focused research centers or incubators where 

local stakeholders and international specialists may work 

together to address the particular difficulties Nigerian farmers 

experience. 

Building local capacity for the adoption and development of 

AI-driven solutions requires fostering the expansion of 

agritech businesses and research institutes specializing in AI 

in agriculture. Nigeria may create an environment that 

promotes experimentation, technological development, and 

growth by giving startups—which are frequently in the front 

of innovation—finance, mentorship, and resource access. 

Agritech companies that concentrate on creating AI-powered 

solutions specifically suited to the requirements of Nigerian 

farmers might benefit from financial assistance in the form of 

venture capital, government grants, and innovation contests. 

Furthermore, by studying crop optimization, precision 

farming, and AI-driven logistics, research institutes and 

universities contribute significantly to the advancement of AI 

in agriculture (Ogunyankinnu, et al., 2022, Kolade, et al., 

2022). The government may make sure that research 

initiatives are in line with the practical requirements of 

Nigeria's agriculture industry by collaborating with academic 

institutions. Additionally, universities can be crucial in 

training the next generation of AI specialists who will help 

advance AI in agriculture. 

Additionally, encouraging collaborations between big 

agribusinesses, universities, and startups can help 

commercialize AI research. These collaborations have the 

potential to produce AI solutions that are affordable, scalable, 

and appropriate for the various demands of Nigerian farmers 

(Francis Onotole, et al., 2022). Apart from financial 

assistance and infrastructure support, entrepreneurship and 

innovation-focused training programs can give local agritech 

businesses the tools they need to launch their products. 

The creation of AI-friendly agricultural regulations, the 

promotion of global collaboration for the transfer of 

knowledge and technology, and the assistance of agritech 

startups and research institutes are all necessary for the 

effective integration of AI into Nigeria's agricultural supply 

chains. Nigeria can create the foundation for the broad use of 

AI in agriculture by establishing transparent regulatory 

frameworks, rewarding innovation, and fostering a 

cooperative atmosphere for research and technology 

exchange. Nigeria may harness AI's potential to revolutionize 

its agriculture industry and improve food security, 

sustainability, and productivity by implementing strategic 

policy initiatives (Olanipekun, Ilori & Ibitoye, 2020). Nigeria 

may take the lead in the AI-powered agricultural revolution 

if it makes the appropriate investments in research, 

infrastructure, and capacity building. 

 

Conclusion 

Long-standing issues including inefficiencies, low 

productivity, and food insecurity could be significantly 

addressed by integrating artificial intelligence (AI) into 

Nigeria's agricultural sector. Important takeaways from this 

conversation include how AI is revolutionizing fields 

including logistical optimization, predictive analytics, and 

agricultural monitoring. Nigeria can improve decision-

making, supply chain management, and food security by 

implementing AI-driven solutions. The potential advantages 

are obvious: AI provides ways to minimize waste, maximize 

resource utilization, and anticipate and address problems 

before they become more serious. 

But for AI to be successfully implemented, more than just 

technical developments are needed; cooperative, context-

sensitive approaches that are adapted to the unique 

requirements of Nigeria's agriculture industry are also 

necessary. To build an environment that supports AI 

innovation and makes sure that solutions are available, 

reasonably priced, and efficient in tackling the various issues 

that Nigeria's agricultural community faces, policymakers, 

business sector stakeholders, and local farmers must 
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collaborate. This will entail creating AI-friendly regulations, 

forming knowledge-sharing alliances, and making a 

determined effort to increase local capability via training and 

education. 

Looking ahead, Nigeria's agricultural innovation has a bright 

future thanks to the use of AI. Enhancing data gathering 

systems, increasing the scalability of AI technologies, and 

making AI solutions easier for smallholder farmers to utilize 

are probably the main goals of the next wave of AI 

developments. Nigeria may take the lead in utilizing AI 

technologies for sustainable agriculture, fostering innovation, 

raising living standards, and enhancing national food security 

as the field develops. Nigeria may change its agricultural 

environment into a model of creativity, efficiency, and 

sustainability by coordinating AI advancements with the 

requirements and capabilities of regional farmers. 
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