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Abstract
Food security remains a critical global challenge, particularly in developing nations like Nigeria, where food insecurity persists despite abundant agricultural resources., despite abundant agricultural resources, food insecurity persists. This study evaluates the influence of agricultural technological innovations ontechnological innovations in agriculture on food security and sustainable agricultural practices in Nigeria. The research employed a mixed-methods design, usingutilising primary data collected through structured questionnaires from 380 respondents comprising household farmers, FADAMA beneficiaries and, and staff from Akinyele LGA and Ibadan Southeast LGA in Oyo State. Secondary data were sourced from the World Bank, the FoodFood and Agriculture OrganizationOrganisation, and the CentralCentral Bank of Nigeria. Data were analyzedanalysed using descriptive statistics, correlation, and multiple regression methods, with preliminary tests including the Shapiro-Wilk test for normality. The findings reveal that technological innovation has a significant positive impact on food security (b = 16.2522, p = 0.0434b=16.2522, p=0.0434). The study further established that the adoption of agricultural technologies, such as mechanized such as mechanised equipment, improved seeds, bio-fertilizersfertilisers, and irrigation systems, has has contributed to sustainable farming practices and enhanced food security. However, challenges such asincluding high costs, limited funding, poor infrastructure, and inadequate training hinder the adoption of technologywider technology adoption. ThisThe study concludes that technological innovations significantly influence food security and sustainable agricultural practices in Nigeria. Increased investment in agricultural technology, enhanced farmer training programs, improved infrastructure development, and stronger institutional support are recommended toIt recommends increased investment in agricultural technology, enhanced farmer training programs, improved infrastructure development, and stronger institutional support to facilitate technology adoption and ensure sustainable food security in Nigeria.
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Introduction
Food security is a fundamental pillar of sustainable development and human advancement, yet it remains a significant global challenge. Addressing the need for a consistent, sustainable food supply is critical to the fight against hunger (McCarthy et al., 2018). When "all people, at all times, have physical and economic access to sufficient, safe, and nutritious food to meet their dietary needs and food preferences for an active and healthy life," food security is attained, according to the Food and Agriculture organizationOrganisation (2019). According to Gibson (2012) and Oni and Fashogbon (2013), four fundamental dimensions support this idea: availability, accessibility, utilizationutilisation, and stability.
In a world where food scarcity and hunger have affected the livelihood of people and resulted in loss of lives, insecurity, starvation, poverty, and malnutrition, the United Nations hashave resulted in loss of lives, insecurity, starvation, poverty, and malnutrition, the United Nations have taken the responsibility of ensuring that foodin ensuring food insecurity issues are addressed in the Sustainable Development GoalsSDG goals No. 1 and 2 (No Poverty and, and Zero Hunger). A food-secure nation can guarantee economic stability, reduce malnutrition, and buildbuild a healthy society, thereby saving the government’s's health budget, reducingreduce poverty, and fosteringfoster a stable community, with a multiplier effect on government stability. Food security is a moral imperative thatin that all people should have equal and unrestricted access to food. FoodBeyond this, food security is an investment in wider stability and security. Food insecurity causesWhere there is food insecurity, there is displacement of people and increased instability that can triple throughout countries, regions, and and beyond (World Food program,Programme 2025).
The persistent challenge of food insecurity remains a critical global concern, intensified by factors such as climate change, population growth, rising food prices, economic instability, and insecurity (Mirzabaev et al., 2023). In response to these issues, the United Nations Sustainable Development Goals (SDGs), which were adoptedadopted in September 2015, emphasizeemphasise the eradication of poverty and attainmentthe attainment of zero hunger as key priorities for ensuring food security and improving nutrition (Food and Agriculture OrganizationOrganisation, 2019). These goals were basedbuilt on the earlier Millennium Development Goals, which were not fully achieved by their 2015 deadline (Global Strategic Framework, 2017). According to theThe 2020 Global Hunger Index states that "zero hunger by 2030 is still off track."
Agriculture plays a vital role in addressing food insecurity and remains a key avenue for solutions (UNUnited Nations, 2015). In Nigeria, the agricultural sector is the most vibrant non-oil sector and has great potential to address the food security crisis. In line with this, the Nigerian government has implemented numerous programs over the years, including the Agricultural Credit Guarantee Scheme Fund (ACGSF), Agricultural Credit Support Scheme (ACSS), Operation Feed the Nation (OFN), National Accelerated Food Production ProgramProgramme (NAFPP), Agricultural Development Projects (ADPs), and the River Basin Development Authorities (RBDAs), among others. Despite these efforts, Nigeria continues to face significant challenges in food security.food security challenges. Nigeria’s's 2024 Global Food Security Index ranking of 110 out of 127 countries represents a significant drop from its 2022 ranking of 42 out of 100 (World Bank Group, 2024 2024).
Over time, technology has been applied as a sustainable solution to agricultural development, ultimately enhancing food security through innovations such as SAHsemi-autotrophic hydroponics for cassava multiplication, precision agriculture, vertical farming, and drone technology. In Africaregions like Africa, Asia, Latin America, and other developing countries, including Nigeria, the decline in technological application or ecological degradation, both of which reduce output from given inputs, has long been cited as a significant cause of poor agricultural performance (Collier, 1988). Moreover, while indigenous methods, such such as crop rotation and traditional farming practices, have have helped maintain soil structure and fertility, they appear insufficient or even outdated in addressing the challenges of food production acrosscurrent food production challenges across developing nations. This study investigates the impact of FDI onforeign aid to agriculture on food security in Nigeria. This study aimsThe specific objective is to evaluate the influence of technological innovations in agriculture on food security and sustainable agricultural practices in Nigeria.

Literature Review
Food Security
Food is a fundamental human need that is, essential for sustaining life and healthmaintaining health. When food is unavailable or in short supply, human survival and well-being are at serious risk. Thus, understanding the concept of food security at the individual, household, national, regional, and global levels are crucial.it is crucial to understand the concept of food security at the individual, household, national, regional, and global levels.
Food security is recognizedrecognised as a fundamental human right by the United Nations (1948) in Article 25 of the Universal Declaration of Human Rights. The declaration affirms that "Everyone has the right to a standard of living adequate for the health and well-being of himself and of his family, including food, clothing, housing, medical care and necessary social services, and the right to security in the event of unemployment, sickness, disability, widowhood, old age or other lack of livelihood in circumstances beyond his control." Despite this acknowledgmentacknowledgement and the establishment of numerous initiatives and institutions designed to combat food insecurity, many parts of the world continue to grapple with this challenge.
Food security is an expansive, multifaceted concept that intersects with various disciplines. Norhasmah (2021) describes it as a multidimensional phenomenon encompassing severala wide range of issues, including animal and crop production, nutrition, urbanizationurbanisation, and environmental sustainability. It includes agriculturalelements such as agricultural practices, food safety and preservation, dietary habits, technological advancement, affordability, and sustainable consumption (Havas & Salman, 2011; Sastry et al., 2011). JonesAccording to Jones et al. (2013) interpreted the concept through, the concept has been interpreted through multiple disciplinary lenses: agriculture, nutrition, sociology, economics, anthropology, and food science, each offering a unique perspective.
The 1996 World Food Summit introduced the following fourfour critical pillars of food security:
i. Physical Availability of Food: This refers to supply andthe supply aspect and is influenced by food production levels, stock reserves, and net trade flows.
ii. Economic and Physical Access to Food: Even if food is available at the national or international level, it does not ensure that all households have access to itcan access it. IncomeHence, income levels, market prices, and infrastructure play significant roles in determining food accessibility.
iii. Food utilizationUtilisation: This pillar emphasizesemphasises how the body processes nutrients. Healthy feeding practices, food preparation, dietary diversity, and fair food distribution within households result in proper nutrition.Proper nutrition results from healthy feeding practices, food preparation, dietary diversity, and fair food distribution within households.
iv. Stability over Time: Consistent food securityFood security must be consistent. A person may be food secure today but vulnerable tomorrow due to disruptions such aslike adverse weather, economic downturns, or political instability. Periodic or chronic food insecurityinstability in access to food contributes to food insecurity.
The definition of food security and what qualifies as food security or food insecurity has been the subject of extensive academic debate. Over time, numerous scholars, researchers, and institutions have proposed various definitions of food security.Numerous scholars, researchers, and institutions have proposed various definitions of food security over time. According to Norhasmah (2021), there are approximately 200 definitions of food security, yet none are universally comprehensive due to the evolving nature of the conceptconcept's evolving nature (Jones, 2013). Pinstrup-Andersen (2009) noted that food security was initially understood as a nation’s ability to produce enough food to meet the population’s's ability to produce enough food to meet the population's caloric and nutritional requirements.
Food Availability
Initially, the concept of food security was centeredcentred around food availability, as reflected in the 1974 United Nations definition. The emphasis was on agriculture, trade, marketing policies, and transportation systems, all of which aimed to ensureaimed at ensuring an adequate food supply for everyone. Both domestic and international policy frameworks prioritizeprioritised making food available through various channels. However, Saweda et al. (2011) noted that although availability is foundational, it alone is insufficient to guarantee food security. Indeed, for food to be accessed and utilizedutilised, it must first be available.
Gibson (2012) defined food availability as the "physical presence of food at farms and markets". Matemilola and Elegbede (2017) extended this definition to include not only local food production but also "food imports, stock levels, and net trade. Food availability can be assessed at multiple levels: regional, national, community, family, and individual". RileyRiely et al. (1999) emphasizedemphasised that strong road networks, functional markets, reliable storage systems, and technological advancements in food production and processing help predict food availabilityavailability. However, many developing countries still face infrastructural and technological challenges that hinder consistent food availability.
Food Accessibility
Gibson (2012) defineddefines food accessibility as an individual’s or household’s's or household's ability to obtain food. It can be examined in two primary forms: physical andaccess and economic access. Physical access encompasses how people reach food sources, such as markets, farms, storage facilities, food aid programs, andor soup kitchens. Economic access refers toinvolves the financial means to acquire food, such as income, savings, land, or harvested crops (Global Strategic Framework, 2017). According to Gibson (2012), people may gain access through direct means, such such as farm produce or income, or indirectly through social networks, community support systems, or government and emergency assistance.
Nevertheless, having an adequate national or international food supply does not automatically translate into household food security. Increasing concerns about limited food access haveconcern about limited food access has shifted policy focus toward income levels, market stability, price control, and household expenditures. According to the Nigeria Country Plan (2024) of the Global Food Security Strategy (GFSSGlobal Food Security Strategy (GFSS) Nigeria Country Plan (2024), Nigeria continues to grapple with food security challenges, including rapid population growth, soaring food prices, natural disasters, post-harvest losses, and recurring socio-political crises.
Food useUtilisation
The term food useutilisation refers to how the body absorbs and usesutilises consumed food for daily functioning (Leroy et al., 2015). UtilizationUtilisation depends on the type, amount and, and quality of food intake and, and is reflected in a person’s's nutritional status. As explained by Gibson (2012),Gibson (2012) explained, this dimension plays a crucial role in determining overall health. Factors such aslike inadequate diets, improper feeding practices, substandard health services, and poor childcare can negatively affect use and reduceutilisation and reduce individuals' economic productivity (Riely et al., 1999).
Jones (2013) pointed out that intra-household food distribution, food quality, and individual differences in metabolism all influence the use of foodhow well food is utilised. According to MatemilolaMatemilola and Elegbede (2017) and Saad (2013), proper food use also noted that proper food utilisation involves acceptable methods of food production, processing, preservation and, and preparation. These factors ultimately impact food quality and the, therefore, the nutritional benefit derived from food.
Food Stability
According to GibsonGibson (2012), pointed out that food security can fluctuate, highlighting the importance of risk management within food systems. Stability plays a crucial role in ensuring long-term sustainability across all aspects of food security: availability, accessibility, and useutilisation. It also helps address seasonal shortages and preventsaims to prevent malnutrition, hunger, and prolonged food insecurity. Leroy et al. (2015) described stability as providing consistent food access for everyone, nowboth now and in the future. Quo et al. (2024) defined a sustainable food system as one that fulfillsfulfils current nutritional needs without jeopardizingjeopardising those of future generations.
Technological innovation in agriculture and food securityInnovation in Agriculture and Food Security
Over time, technology has been applied as a sustainable solution to agricultural development, ultimately enhancing food security through innovations such as SAHsemi-autotrophic hydroponics for cassava multiplication, precision agriculture, vertical farming, and drone technology. In Africaregions like Africa, Asia, Latin America, and other developing countries, including Nigeria, the decline in technological application or ecological degradation, both of which reduce output from given inputs, has long been cited as a significant cause of poor agricultural performance (Collier, 1988).
Moreover, while indigenous methods, such such as crop rotation and traditional farming practices, have have helped maintain soil structure and fertility, they appear insufficient or even outdated in addressing the challenges of food production acrosscurrent food production challenges across developing nations. This shortfall has led to the widespread promotion and subsidizationsubsidisation of chemical and organic fertilizersfertilisers by the Nigerian government, despite notable corruption issues associated with their procurement and distribution (Idachaba, 2004).
Government-led technical and economic efforts, especially those targeting small-scale farmers for land improvement, should not be viewedseen as wasteful resource use (Davies, 2009). Instead, these initiatives are crucial, particularly in macroeconomic terms, because market forces alone cannot meet the urgent needs for food security.food security needs. Moreover, a key obstacle to attaining food security in Nigeria is the concern over the safety of genetically modified organisms (GMOs), which are a result of agricultural biotechnology. Biotechnology is a scientific advancement that holds the promise of increasing agricultural productivity sustainably.sustainably increasing agricultural productivity.
Biotechnological approaches in agriculture include genetic modification of crops for improved nutrition, animal cloningcloning of animals, tissue culture techniques, and genetic engineering. BiotechnologyThe perception is that biotechnology can shorten the gestation and maturity periods of crops, plants, and animals. Yakubu (2024) in his publication at the national dailies mentioned that "In Benue State, the supposed food basket is becoming empty, not because Benue people are not producing food, not because they do not have GMOs.”. ThisIt is because ethnic and foreign interests are taking over. “GMOsGMOs are biological weapons and agents of mass destruction."
"RecognizingRecognising the importance of biotechnology for food security, the Nigerian government has embraced its use by establishing the National Biotechnology Development Agency in Abuja and allocating 26 million naira (around $185,000) to support this effort. The Institute of Agricultural Research at Ahmadu Bello University, Zaria, has been specifically tasked with using biotechnology to improve crop farming systems for sorghum, maize, cowpea, cotton, and sunflower" (see Vanguard, February 16, 2005). Nigerian agricultural scientists are strongly committed to advancing biotechnology and have actively assured the public of GMO safety.the safety of GMOs. They also advocate increased government funding for research to maximizemaximise agricultural productivity through biotechnological innovations (Akinyosoye, 2007).
Despite the government’s support and the scientific community’s's support and the scientific community's enthusiasm, significant barriers remain in fully usingutilising biotechnology in agriculture. FirstFirstly, the financial investment in biotechnology is inadequateconsiderably inadequate. While encouraging private sector-sector involvement may seem economically sound, most foreign companies capable of making such investments arecompanies capable of making such investments are foreign and are unlikely to engage in local agricultural research that does not yield substantial commercial returns. SecondSecondly, extension services, which play a critical role in educating farmers about the benefits of biotechnology, remain underdeveloped and urgently requirerequire urgent improvement. Moreover, media, particularly radio,, which reaches rural areas, should be leveraged to communicate with farmers in their native languages about the benefits and risks of agricultural technologies, including the misuse of agrochemicals. Lastly, public skepticismscepticism about GMOs, which is fueled by superstition and misinformation, remains a significant hurdle. remains a significant hurdle, fuelled by superstition and misinformation. However, withoutThe reality, however, is that without embracing agricultural biotechnology, Nigeria may continue to struggle to achieve food security (Davies, 2009).
Sustainable agricultural practicesAgricultural Practices
Sustainable agriculture involves farming methods that protect the environment, expand the natural resource base of the Earth,Earth's natural resource base, and maintain and improve soil fertility. SustainabilityThe concept of sustainability is deeply intertwined with vulnerability. Vulnerability refers to an individual’s or community’s or community's susceptibility to external stresses and the difficulty of coping with them (Chambers, 1989). It signifies the insecurity arising from changes in the ecological, economic, or political landscape, which may manifest as shocks, longer-term trends, or seasonal fluctuations (Farrington et al., 2002; Moser, 1996)Moser, 1996; Farrington et al., 2002).
ToIn order to enhance productivity, reduce environmental degradation, and and build resilience, climate-smart agriculture was innovated to tackle the challenges ofchallenges on climate change and dwindling natural resources (World Bank, 2016). For instance, Niger hasNiger, for instance, have adopted a climate-smart initiative, which which is also being considered for adoption in other African countries. The goal is to ensure that thethe four dimensions of food security are effective towardtowards the long-term goal of food security in the region.
Sustainable agricultural practices include crop rotation, efficient water use, organic farming, renewablethe use of renewable energy sources, soil conservation, and water management. These practices help maintain soil structure and fertility, reduce environmental degradation, and ensure long-term agricultural productivity. The adoption of these practices is often facilitated by agricultural technological innovations.is often facilitated by technological innovations in agriculture.	Comment by Author: Passive voice: This action (is often facilitated) seems to have a 'doer' or 'agent'. Consider using the active voice. For example, the sentence 'The risk of osteoporosis was decreased by a higher vitamin C intake' is in the passive voice; it can be changed to the active voice like this: 'A higher vitamin C intake decreased the risk of osteoporosis.'
Food Security in Nigeria
Nigeria has abundant resources, making itResources are abundant in Nigeria, which makes the country Africa’s leading oil producerproducer of oil and has the largest natural gas reserve on the African continent. Its population exceeds 200 million, with one of the world’s's largest youth demographics and a, and features a diverse ecological landscape (Omorogiuwa et al., 2014). In all of these, poverty has ravaged the continent’s most populous black nation, with 83 million Nigerians (40%) livingwho are living below the poverty line and, and another 25 million (25%) atare at risk of falling into poverty. The COVID-19 pandemic has intensified these economic challenges. As population growth outpaces economic development, the World Bank (2020b) estimates that the pandemic could push an additional 7 million people into poverty.an additional 7 million people could be pushed into poverty due to the pandemic.
Nigeria has not been spared from the global food crisis. According to the World Bank, the world is experiencing a worsening food crisis, with an estimated 670 million people projected to remain hungry by 2030. GlobalOngoing global threats, including climate change, water scarcity, biodiversity loss, and other environmental shocks, continue to threaten food systems (World Bank Weekly Bulletin). According to projections by the OECD and FAO (2009), global food production will need to increase by more than 40% by 2030 and 70% by 2050 (relative to the 2005-2007 average levels) to meet future demand.
Ojo and Adebayo (2012) traced Nigeria’s's food insecurity challenges to the discovery of oil in the 1950s. This discovery led to a gradual shift away from agriculture, marking what they called "a holiday for hoes and machetes." Before this shift, "Nigeria was self-reliant in food production and a major exporter of various agricultural commodities.”. Each region contributed unique products: groundnuts from the North, cocoa from the West, palm oil and kernels from the East, and rubber from the Midwest. However, with oil’s dominance in the economy, agriculture’s's dominance in the economy, agriculture's role diminished" (Matemilola & Elegbede, 2017; Oriola, 2009).
Before the return of democracy in 1999, various government administrationsdifferent administrations of government had attempted various agricultural policies aimed at addressingaiming to address the issue of food insecurity and restoringto restore prosperity in the country, which recorded little or no progress. This includes Operationthe Operation Feed the Nation in 1970 under General Olusegun Obasanjo,; the Green Revolution in 1979 under President Shehu Shagari,; and the Directorate of Food, Roads and Rural Infrastructure (DFRRI) in 1985 under General Ibrahim Babangida. Similarly, there were public-private initiatives were alsoalso which were attempted, includingwhich include the FADAMA Development Project,; community-based agricultural programs,; the Special programProgramme for Food Security (SPFS),; and import bans on specific items, such as rice (Ojo & Adebayo, 2012).
Theoretical Review
This study is anchored on structural change theoryStructural Change Theory. The structural change theory was propounded by W. Arthur Lewis in 1970 to highlight the transformation ofhow developing countries fromtransform from traditional agricultural societies with surplus laborlabour to modern industrial ones by moving away from subsistence and traditional agricultural systems. The theory characterizescharacterises the economy in two ways: a traditional, low-productivity agricultural sector and a modernizedmodernised, highly productive manufacturing and service sector. "It focuses on the mechanism by which underdeveloped economies transform their domestic economic structures from over reliance on traditional subsistence agriculture to a more modern, more urbanizedurbanised and more industrially diverse manufacturing and service economy" (Sewell, 1992).
Recently, the Nigerian government has been attempting to adopt modernized there has been effort by the Nigerian government in adopting modernised agricultural technology, as as noted by Etuk (2025) in the Punch Newspaper report on the unveiling of specialized modernizedspecialised modernised agricultural equipment by Tinubu government, "...there are over 2000 advanced tractors, 50 industrial grade land preparation booths, 12 fullyfull equipped mobile workshops and 8000-plus specialized, and 8000-plus specialised farming implements...we envision Nigeria as a global agricultural powerhouse. Supplying quality produce to international markets while ensuring that everyevery citizen has access to affordable nutrition" (Tinubu, 2025). To buttress this, Abgbenyo (2020) observes that, given the location of technological advancement, catchingcatch-up in the post-1950 globalizedglobalised economy is only possible if developing countries develop the capabilities to acquire, master and, and adapt international technology.
Countries such aslike China, India, Hong Kong, Germany, and Russia illustrate this point. In contrast, nationsthose nations that are unable or unwilling to engage with global technology flows tend to fall behind and become marginalizedmarginalised in the world economy (Szirmai, 2008). The use of technological innovation in agriculture has led to the adoption of better farming practices, enhancingthereby enhancing food security and sustainable practices. The use of modernized technology canmodernised technology has the potential to increase farmers’' output, improve storage and, and protect harvests from bacteria by usingthrough the use of disease-resistant seedsseed.
This theory was criticizedcriticised for being overly reliant on industrializationindustrialisation, which can lead to urban bias in development, thereby benefiting cities over rural areas. The fact that the theory assumes surplus laborlabour may not be sufficient to explain the actual development pattern. It alsoAlso, it has the shortcoming of failing to acknowledge that international trade drives development because, since some countries may have a comparative advantage over others (Agbenyo 2020).
Empirical Review
Yusuf et al. (2022) used time-series data to investigate the implementation of digital agriculture in Nigeria and its implications for sustainable development and food security.investigated the implementation of digital agriculture in Nigeria and its implications for sustainable development and food security, using time-series data. AlthoughThey concluded that although food security could still be restored, several challenges remain, including inadequate production, gender inequality, poor policy implementation, corruption, civil unrest, climate change, and low-level processing and storage technologies. The study recommended that the government address these issues by creating a conducive environment, promoting decent employment in both agricultural and non-farm sectors, and providing accessible credit facilities, particularly for vulnerable rural populationspopulations in rural areas.
Vretenar (2025) analyzesanalyses technology and innovation in agriculture usingthrough descriptive methods. He argues that manufacturing companies’ decisions on technology investments oftendecisions on technology investments by manufacturing companies often have long-term impacts on their businesses. Recently, technological developments in agriculture, especially digital technologies that boost efficiency and productivity, have advanced rapidly. PrecisionConcepts like precision agriculture, smart farms, and integrated systems such as satellite guidance and sensor technologies are key components of modern farming. Nonetheless, research indicates significant obstacles to adopting new technologies, particularly among smaller farms.
Adeyemo et al. (2024) conducted another study onIn another study conducted by Adeyemo et al. (2024) on how technological innovation can boost agricultural activity in Nigeria and, and how it compares to the activities of the oil sector. The researchers adopted the auto-regressive distributed lag method of data analysis and discovered a strong negative effect from the current agricultural productivity (AGTFP < 1), which, therefore, connotes therefore connotes a strong limitation in technology adoption. Technological innovation, represented by TFP, has a significant, significantly influences agricultural productivity, having a substantial negative long-term effect (-90.71) and a positive, yet statistically insignificant, effect on total agriculturalagricultural total yield. It was concluded from the study that the oil sector gained less in technological innovation than the agricultural sector.gain lesser than the agricultural sector in technological innovation.
Ayodeji and Oladokun (2018) examined how agricultural output influences poverty reduction in Nigeria through co-integration testing and regression analysis. Data were analyzedwas analysed for six years (2000-2016), and it was discovered that public resources and the funds received from commercial banks to farmers are inadequate to solve the issue of poverty. Conversely, the study revealed that increases in funds from micro-finance bank credit schemes and an increase in food production have a chain reaction to alleviating poverty.
Etim et al. (2017) explored the implications of food insecurity, poverty, and hunger on Nigeria’s's national security. Using data from secondary sources, the study relied on the relative deprivation hypothesis, which posits that the perceived gap between expectations and actual experiences drives people’s behavior.people's behaviour is driven by the perceived gap between their expectations and their actual experiences. The researchers concluded that the only path to restoring peace and stability in Nigeria lies in identifying and addressing the root causes of povertydeprivation. The study recommended increasingincreased agricultural production through the adoption of new technologies and other agricultural innovations to eradicate food insecurity.
Mutyasira et al. (2018) investigated the adoption of sustainable agricultural practices by smallholder farmers in Ethiopia’s highlands.how smallholder farmers in Ethiopia's highlands adopt sustainable agricultural practices. They used an integrative approach that combined the ORM with PLS-SEMOrdered Probit Model with Partial Least Squares Structural Equation Modelling. The study found that access to credit, income levels, availability of inexpensive laborlabour, and livestock ownership are crucial factors that influenceinfluencing the adoption of sustainable methods.
Methodology
This study adopted a mixed-methods research design, employing both primary and secondary data to comprehensively examine the impact of FIDforeign aid on agriculture and food security in Nigeria from 1999 to 2023. The research was conducted in Akinyele and Ibadan South-East Local Government Areas (LGAs) of Oyo State, which areareas characterized by a strong agricultural presence and the implementation of relevant government programs such asprogrammes like FADAMA. The study population's population consisted of household and commercial farmers within thethese LGAs. Given this population’s infinite and unascertainable nature,the infinite and unascertainable nature of this population, a proportionate sample size of 384 was determined using Cochran’s's formula, with a 95% confidence level and a 5% margin of error. A multi-stage sampling technique was then employed, beginning with the stratification of the two LGAs into 24 wards, followed by the purposivepurposive selection of respondents based on their relevant experience, and concluding with a random selection of farmers to ensure a balancedbalanced representation. Data werewas collected using a structured questionnaire, which was deemed suitable for standardizing responses and addressing literacy considerations. The questionnaire was distributed to 400 farmers and FADAMA staff, with research assistants aiding in its administration across the wards. The questionnaireinstrument was divided into six sections covering demographics and key study variables, with items measured on a five-point Likert scale. To ensure the validity of the instrument, an academic expert reviewed it toit was reviewed by an academic expert to confirm content and construct validity. Furthermore, the questionnaire’s reliability was establishedreliability of the questionnaire was established by testing its internal consistency using Cronbach’s alpha's Alpha. Data analysis was performed using the Statistical Package for the Social SciencesSPSS and E-View software.
Description of the variablesVariables
Table 1:
	Dependent variable
	Independent Variable
	Control Variable

	Food security (proxiedproxy by)
	Foreign Aid (proxiedproxy by)
	Consumer Price Inflation (Inflation Consumer Price (INF)

	Nigeria Hunger IndexIndex (NHI)
	Official Development AssistanceAssistance (ODA)
	Exchange Rate (EXR)

	Food production indexProduction Index (FPI)
	Foreign Direct InvestmentInvestment (FDI)
	

	
	Technological innovationInnovation (TI)
	

	
	National Policy (NP)
	


Source: CompilationAuthor's compilation (2025)
Results and Discussion of the FindingsFindings
Data Presentation
This chapter presents data sourced from primary and secondary sources.In this chapter, data sourced from primary and secondary sources are presented. Primary data were sourced through the administration of questionnaires to commercial and household farmers in the AkinyeleAkinyele and Ibadan Southeast Local Government Areas. Primary data were gathered from farmers’' perceptions of the study’s's objective.
Data Analyses
This study employed descriptive statistics to characterizecharacterise the variables, focusing on measures of central tendency, and dispersion, andas well as normality. Correlation was also employed to assess the association between variables and detectto detect multicollinearity among independent variables. The regression model is used to understand and predict the dependent variable’s valuevalue of the dependent variable in relation to the independent variable.
Demographic Data of the Respondents
Table 2 reports the demographic data analysis of the respondents.analysis of the respondents' demographic data. The respondents used infor this study are household farmers across Ibadan South-East and Akinyele LGAs.
Table 2: Demographic distribution of the respondentsDistribution of Respondents
	Information
	Variable
	Frequency
	PercentagePercent

	Gender
	Male
	229
	60.3%

	
	Female
	151
	39.7%

	
	Total
	380
	100.0%

	Work level
	Management (Entrepreneur)
	78
	20.5%

	
	Other (Farmers)
	164
	43.2%

	
	General Staff
	71
	18.7%

	
	Director
	16
	4.2%

	
	Others (Agripreneur)
	51
	13.4%

	
	Total
	380
	100.0%

	Educational qualification
	Diploma
	55
	14.5%

	
	Primary
	164
	43.2%

	
	Secondary
	143
	37.6%

	
	BSc/MSc/PhD
	18
	4.7%

	
	Total
	380
	100.0%

	Number of years of engagementengaged in agricultural activitiesactivities.
	Less than 1 year
	47
	12.4%

	
	1-5 years
	145
	38.1%

	
	6-10 years
	116
	30.5%

	
	More than 10 years
	72
	18.9%

	
	Total
	380
	100.0%

	What is your primary role in agriculture?
	Farmer
	127
	33.4%

	
	Agriculture Extension Worker
	74
	19.4%

	
	Agribusiness owner
	85
	22.4%

	
	Government
	13
	3.4%

	
	Others
	71
	18.7%

	
	Total
	380
	100.0%


Source: Field Survey of, 2025
Table 2 showsThe findings in Table 2 show that 229 (60.3%) of the respondents were male, while 151 (39.7%) were female. This suggests that mostsuggests that the majority of individuals involved in agricultural activities are male, indicating a gender disparity in the sector, with malesmen more dominantly represented.	Comment by Author: Consider reviewing or deleting this word, depending on the context. Such words are called hedge words as they are used to reduce the certainty or directness of an argument. If used unnecessarily, it can lessen the impact of your message. Use such words selectively.
Table 2 reveals that 177 (46.6%) respondents belongedof respondents belong to the other (farmers) category, followed by 78 (20.5%) who were entrepreneurs. General staff accounted for 71 (18.7%), whereaswhile 51 (13.4%) were agriAgri-preneurs and, and only 16 (4.2%) were directors. This implies that most respondents are into farming, others have various sources of livelihood other than farming, and a few are in executive positions.
According to Table 2, 164 (43.2%) of the respondents held at least primary education, 143 (37.6%) secondary education qualifications, and 55 (14.5%) diplomashold at least primary education, 143 (37.6%) hold secondary education qualifications, and 55 (14.5%) hold diplomas. Only 18 (4.7%) patients holdhold higher degrees. TheThis shows that the majority of respondents have completed primary and secondary education, reflecting an average level of formal education among those involved in agricultural activities.
As shown inFrom Table 2, 145 (38.1%) respondentsof respondents have been engaged in agriculture for 1-5 years, followed by 116 (30.5%) with 6-10 years of experience. ApproximatelyAbout 72 (18.9%) have been involved infor more than 10 years, while 47 (12.4%) have less than 1 year of experience. This indicates that mostthe majority of respondents are individuals who have begun to show interest in agriculture, most likely due to the recent efforts of the governmentgovernment's recent efforts to make the sector more attractive. In contrast, 116 respondents have 6-10 years' experience.
As indicated, 127 (33.4%) respondents were farmers, while 85 (22.4%) wereof respondents are farmers, while 85 (22.4%) are agribusiness owners. Agriculture extension workers constitute 74 (19.4%), and 71 (18.7%) fall under the "Others" category. Only 13 (3.4%) are ininvolved in the government sector. This suggests that direct farming and agribusiness ownership are the most common roles among participants, highlighting a strong entrepreneurial and production-focused presence in the agricultural sector.	Comment by Author: Consider reviewing or deleting this word, depending on the context. Such words are called hedge words as they are used to reduce the certainty or directness of an argument. If used unnecessarily, it can lessen the impact of your message. Use such words selectively.
Research questions on the impact of agricultural technologyQuestions on Agricultural Technology Impact
Table 3: How frequently do you use agricultural technologies in your farming activities?
	
	Frequency
	PercentagePercent
	Valid percentagePercent
	Cumulative percentagePercent

	Valid
	Always
	206
	54.2
	54.2
	54.2

	
	Often
	79
	20.8
	20.8
	75.0

	
	Sometimes
	68
	17.9
	17.9
	92.9

	
	Rarely
	27
	7.1
	7.1
	100.0

	
	Total
	380
	100.0
	100.0
	


Source: Field Survey of, 2025
The findings show that 206 (54.2%) respondentsof the respondents always use agricultural technologies in their farming activities, indicating a strong integration of technology among farmers. Additionally, 79 (20.8%) use them often, 68 (17.9%) use them occasionally, andsometimes, while only 27 (7.1%) rarely use these technologies. This suggests that mostsuggests that a majority of the respondents are regularly engaged with agricultural technologies, reflecting a positive trend toward modernizedmodernised farming practices.	Comment by Author: Consider reviewing or deleting this word, depending on the context. Such words are called hedge words as they are used to reduce the certainty or directness of an argument. If used unnecessarily, it can lessen the impact of your message. Use such words selectively.
Table 4: Which of the following agricultural technologies have you used or experienced?
	
	Frequency
	PercentagePercent
	Valid percentagePercent
	Cumulative percentagePercent

	Valid
	MechanizedMechanised equipment (e.g. tractors and, tractors, harvesters)
	44
	11.6
	11.6
	11.6

	
	Improved seeds or bio-fertilizersfertilisers
	137
	36.1
	36.1
	47.7

	
	Irrigation systems
	119
	31.3
	31.3
	79.0

	
	Mobile apps or digital farming platformsplatforms for farming
	29
	7.6
	7.6
	86.6

	
	None
	51
	13.4
	13.4
	100.0

	
	Total
	380
	100.0
	100.0
	


Source: Field Survey of, 2025
The results reveal that 137 (36.1%) respondentsof respondents have used improved seeds or bio-fertilizersfertilisers, making it the most common technology adoptadopted. This is followed by 119 (31.3%) who have used irrigation systems and 44 (11.6%) who have used mechanizedmechanised equipment such as tractors or harvesters. Only 29 (7.6%) respondents reportedreported using mobile apps or digital platforms for farming, while 51 (13.4%) respondents indicatedindicated they have not used any form of agricultural technology. This indicates that while input-based technologies are commonly adopted, digital tools remain underutilizedunderutilised. While farmers use improved seeds and irrigation, digital adoption is low; funding and infrastructure are the main barriers.
Table 5: Challenges facedWhat challenges do you face in accessing or using agricultural technologiestechnologies?
	
	Frequency
	PercentagePercent
	Valid percentagePercent
	Cumulative percentagePercent

	Valid
	High cost
	78
	20.5
	20.5
	21.5

	
	Lack of training
	66
	17.4
	17.4
	38.9

	
	Poor infrastructure
	91
	23.9
	23.9
	62.8

	
	Limited funding
	124
	32.6
	32.6
	95.5

	
	None
	21
	5.5
	5.5
	100.0

	
	Total
	380
	100.0
	100.0
	


Source: Field Survey of, 2025
The major challenge identified by respondents is limited funding (124, , the table reveals that 124 (32.6%), followed by poor infrastructure (91, at 91 (23.9%), high cost (78, at 78 (20.5%), and lack of training (66, at 66 (17.4%). Only 21 (5.5%) respondents indicated that they faced no challenges. These findings suggest that financial constraints and infrastructural issues are the most significant barriers to farmers’ wider access to and use of agricultural technologies.hindering wider access to and use of agricultural technologies among farmers.	Comment by Author: Consider reviewing or deleting this word, depending on the context. Such words are called hedge words as they are used to reduce the certainty or directness of an argument. If used unnecessarily, it can lessen the impact of your message. Use such words selectively.
Table 6: Which sustainable practices have you adopted because of the use ofusing agricultural technologies?
	
	Frequency
	PercentagePercent
	Valid percentagePercent
	Cumulative percentagePercent

	Valid
	Crop rotation
	84
	22.1
	22.1
	22.1

	
	Efficient water use
	112
	29.5
	29.5
	51.6

	
	Organic farming
	76
	20.0
	20.0
	71.6

	
	The useUse of renewable energy sources
	50
	13.2
	13.2
	84.8

	
	None
	58
	15.3
	15.3
	100.0

	
	Total
	380
	100.0
	100.0
	


Source: Field Survey of, 2025
Among the sustainable practices adopted, efficient water use was the most common, withthe table reveals that 112 (29.5%) respondentsof respondents. This was followed by crop rotation at 84 (22.1%), organic farming at 76 (20.0%), and renewablethe use of renewable energy sources at 50 (13.2%). However, 58 (15.3%) respondents did not adoptof respondents had not adopted any sustainable practices. These results indicate that the adoption of agricultural technologies encouragesis encouraging environmentally friendly farming practices among mosta majority of users.
Normality Test
Table 7 Normality testTest (Shapiro-Wilk Test) on Objective 3
	
	T_In
	Kolmogorov-Smirnov^a^
	Shapiro-Wilk 

	Access.
	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig

	
	1
	0.26
	7
	0.16
	0.73
	7
	0.07

	
	2
	0.19
	17
	0.1
	0.91
	17
	0.1


Source: Authors’ computationComputation using EViews version 11, 2025
Table 7Table 7 above reveals the Kolmogorov-Smirnov test of significance value of 0.16 (p > 0.05), so it does not reject normality. Shapiro-Wilk test with a value of 0.07, thus greater than the 55% range. T_In = 1.00, N = 17N=17, with a K-S value of 0.16 denote weak or low significance at the 0.05 level of significance. Therefore, the data are not normally distributed. In additionAlso, group 2 data (T_In = 2.00, N = 17), with a K-S value of significance of 0.101 (p > 0.05), failed to reject normality. The Shapiro-Wilk test with a significance level of 0.099 ( p > 0.05) diddoes not reject normality. Group 2 is normally distributed.
Table 8: Descriptive Statistics of Questions on the Impact of Agricultural TechnologyAgricultural Technology Impact
	Question Items
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	The use of agricultural technologies increased your farm yield.
	380
	3.00
	5.00
	4.4160
	.63548

	Agricultural technologies (e.g., soil conservation, water management, irrigation) have contributed to more sustainable farming practices that enhance food security.have contributed to more sustainable farming practices that enhance food security (e.g., soil conservation, water management, irrigation)
	380
	3.00
	5.00
	4.4766
	.60511

	More people are suffering from food insecurity as a result of inadequatethe inadequacy of food safety technology.
	380
	2.00
	5.00
	4.2865
	.78347

	The use of technology innovation in agriculture by 1s can stimulate sufficient food production, thereby enhancing food security and sustainability.
	380
	2.00
	5.00
	4.2672
	.73409

	Valid N (listwise)
	380
	
	
	
	


Source: Field Survey of, 2025
Table 8 presentsabove shows the descriptive statistics for responses from 380 farmers on the impact of agricultural technologies on food production and sustainability. Responses were measured on a 5-point Likert scale (1 = strongly disagreeStrongly Disagree to 5 = strongly agreeStrongly Agree). The first question item, "The use of agricultural technologies increased your farm yield", had a mean score of 4.42 and a standard deviation of 0.635, indicating that most respondents strongly agreed that agricultural technologies have significantly improved their farm output. The second question item, "Agricultural technologies have contributed to more sustainable farming practices that enhance food security", recorded the highest mean score of 4.48 and a standard deviation of 0.605, suggesting thatstrong agreement that agricultural technologies playare playing a vital role in promoting sustainability and food security.
The third question item, "More people are suffering from food security as a result of food safety technology inadequacy", had a mean of 4.29 and a standard deviation of 0.783,, which also leans toward agreement but with more variability in responses, indicating that a majority of respondents believe technological gaps contribute to food insecurity. The last question item, "The use of technology innovation in agriculture by individuals can stimulate sufficient food production, thereby enhancing food security and sustainability", had a mean score of 4.27 and a standard deviation of 0.734, confirming a widespread belief among respondents that innovations in agricultural technology can lead to greater food sufficiency and long-term sustainability.
Table 9: Least Squares regression resultsRegression
	Variables
	Coefficient
	Std. Error
	t-Statistics
	Prob.

	C
	60.865
	13.408
	4.54
	0

	TI
	16.252
	7.585
	2.143
	0.043

	R-squared
	0.173
	Mean var dependentdependent var
	88.629
	

	Adjusted R-squared
	0.135
	S.D.-dependentS.D dependent var
	18.16
	

	S.E. of the regressionS.E of regression
	16.889
	Akaike informationinfo criterion
	8.571
	

	Sum squared resid
	6275.121
	Schwarz criterion
	8.669
	

	Log likelihood	
	-100.85
	Hannan-Quinn crit.
	8.597
	

	F-statistic
	4.592
	Durbin-Watson stat
	0.315
	

	Prob(F-statistic)
	0.043
	
	
	


Source: Authors’ computationComputation using EViews version 11, 2025
In Table 9, the coefficient of 16.25 and the p-value of 0.0434 indicate a statistically significant positive effect of technology innovation on food security at the 5% level. Therefore, a unit increase in the dependent variable is associated with a 16.25 increase in the independent variable by 16.25.. The goodness-of-fit R-squared of 17.326% indicates that the model accounts for only 17% of the dependent variable variation.the variation in the dependent variable. This is a low R-squared value,, and caution is warranted when interpreting significance. This is also reflected in the adjustedAdjusted R-squared value ofof 0.135. Similarly, the F-statistic of 4.59 and the probability of 0.043 indicate that the model is statistically significant at the 0.05 level. Therefore, the independent variable explains the variationvariation in the dependent variable better than a model with no predictors. A D-W of 0.3145 indicates a strongstrong positive autocorrelation in the residuals. This suggests that the model may violate the assumption of independenceindependence assumption and could benefit from correction. The model reveals that although farmers use improved seeds and irrigation, digital adoption is low; funding and infrastructure are the main limitations to full adoption.	Comment by Author: Consider reviewing or deleting this word, depending on the context. Such words are called hedge words as they are used to reduce the certainty or directness of an argument. If used unnecessarily, it can lessen the impact of your message. Use such words selectively.
Table 10: Analysis of correlationsCorrelations Analysis
	
	Technological Innovationsinnovations in Agriculture
	Food security

	Technological Innovationsinnovations in Agriculture
	Pearson Correlation
	1
	.610

	
	Sig. (2-tailed)
	
	.002

	
	N
	380
	380

	Food security
	Pearson Correlation
	.610
	1

	
	Sig. (2-tailed)
	.002
	

	
	N
	380
	

	Correlation is significant at the 0.01 level (2-tailed).
	
	
	


Source: Authors’ computation using SPSS version 35, version 20252025
Table 10 showsabove depicts the relationship between technological innovation in agriculture and food security. The Pearson correlation coefficient between technological innovations and sustainable practicespractice in agriculture and food security is 0.610, indicating a strong positive correlation between the two.. This relationship is statistically significant at the 0.01 level (p = 0.002), implyingwhich implies that the adoption of technological innovations in agriculture is positively associated with improvements in food security.

Test of the HypothesisHypothesis
The study employs a p-value-based significance test to assess the estimates’ statistical validitystatistical validity of the estimates, with all computations performeddone at a 5% significance level. A p-value of 0.05 leadsor less leads to rejecting the null hypothesis and accepting the alternative, signifying that thethe estimates are statistically significant. Conversely, a p-value above 0.05 indicates that the null hypothesis is accepted andresults in accepting the null hypothesis and rejecting the alternative is rejected, indicating that the, indicating the estimates lack statistical significance.
Hypothesis One
H01 There is no significant relationship between technological innovations in agriculture, food security, and and sustainable agricultural practices in Nigeria.Nigeria
Table 9 presentsThe regression Table 9 above presents the regression analysis for Hypothesis One (H01), which states that there is no significant relationship between technological innovations in agriculture and food security. The linear regression coefficient between technological innovations in agriculture, sustainable practices, and food security wasis 0.0434, indicating a positive, significant correlation. This relationship is statistically significant at the 0.0434 level (p = 5%), suggesting that the adoption of technological innovations in agriculture and sustainable practices is associated with food security. The null hypothesis is rejected because the p-value is less than 5%,Since the p-value is less than 5%, the null hypothesis is rejected, thereby confirming that a significant relationship exists between technological innovations in agriculture and food security in Nigeria.	Comment by Author: Consider reviewing or deleting this word, depending on the context. Such words are called hedge words as they are used to reduce the certainty or directness of an argument. If used unnecessarily, it can lessen the impact of your message. Use such words selectively.
Discussion of the FindingsFindings
Hypothesis One states that there is no significant relationship between agricultural technological innovations andtechnological innovations in agriculture and food security. The regression analysis yielded a positive, statistically significant result (r = 0.0434, p < 0.05). This suggests that mechanizedsuggests that advancements such as mechanised farming, improved seeds and, and irrigation technology are perceived as positively influencing food security. This aligns with the findings of Akinbobola and Afolayan (2023), Yusuf et al. (2022), and and Vretenar (2025), who found that technological innovations lead to increased productivity and resilience in the agricultural sector. Structural change theory supports this findingThis finding is supported by structural change theory, which indicates a transition from a subsistence, traditional framework to a modernizedmodernised, technology-driven economy that emphasizesemphasises effective service delivery and value addition.	Comment by Author: Consider reviewing or deleting this word, depending on the context. Such words are called hedge words as they are used to reduce the certainty or directness of an argument. If used unnecessarily, it can lessen the impact of your message. Use such words selectively.
The findings from the primary data show the relationship between AFAIDagricultural foreign aid and food security in Nigeria. The analysis revealed a statistically significant positive correlation (r = 0.004.004, p < 0.05) for LogODA and, (r = 0.007.007, p < 0.05) for LogFDI. This implies that as foreign aid to agriculture increases, food accessibility is perceived to improve among the Nigerian population. This finding aligns with those of OgunniyiOgunniyi et al. (2021), Adepoju and Oyegoke (2018), Ogundari (2017), Amaechi (2018), and Omodero and Ehikioya (2021), who emphasizedemphasised that targeted agricultural aid enhances food distribution networks and reduces hunger in rural areas.
TheFurthermore, the adoption of agricultural technologies has significantly contributed to sustainable farming practices. Efficient water use, crop rotation, organic farming, and the use of renewable energy sources are among the sustainable practices adopted by farmers. This is consistent with the findings of Mutyasira et al. (2018), who found that access to credit, income levels, and availability of inexpensive laborlabour are crucial factors influencing the adoption of sustainable methods. Similarly, Tabe-Ojong et al. (2023) revealed that the effective adoption of climate-smart agriculture in farming practice can overcome the challenges of climate and the threat itthat it imposes on crop yield, thereby ensuring an abundant harvest leading to food security.
ConclusionsConclusion and Recommendations
This study examined how agricultural foreign aid, technological advancements, and national policies influence food security in Nigeria, emphasizingemphasising key aspects such aslike food access, availability, and sustainable farming practices. Food insecurity continues to be a major global issue, which is worsenedworsened by climate change, population increase, rising food costs, and economic instability. RecognizingRecognising this urgency, the United Nations and other international organizations have prioritizedorganisations have prioritised addressing food security by implementing the 17 SDGs.Sustainable Development Goals (SDGs).
The World Bank Group (2024) reported that Nigeria scored just 42 out of 100 on the 2022 Global Food Security Index, placing 25th among Sub-Saharan African countries, a clear indication of the nation’s's weak food security status. Despite the establishment of numerous foreign aid programs targeting agricultural development, there is growing awareness of the potential of these programs totheir potential to improve food security in Nigeria. In regions like Ibadan South-East and Akinyele LGAs of Oyo State, where the need for improved agricultural productivity and poverty alleviation is pressing, foreign aid could significantly impact community well-being.
The role of technologies to enhance agricultural outputTo enhance agricultural output, the role of technologies was enumerated. Given the shift in the business landscape, the importance of technological innovation cannot be overemphasizedThe importance of technological innovation cannot be overemphasised, given the shift in the business landscape: either you adopt the new trend or, or you are left behind, languishing in food insecurity and unproductivity. AsThis becomes necessary as contained in the SDG 17 goals, industry innovation and infrastructure must be in place toto be able to achieve zero hunger (SDGsSDG 2 and 9).
Different governments have attempted numerous agricultural policies to revive the agricultural sectorsector of agriculture and combat the menace of food insecurity with minimal success,, and as such, providing an opportunity for future intervention. With a lack of proper execution and stakeholder engagement, the success of this program has been seennot much has been seen on the success of this program, but only in the media. Although there has been a genuine attempt and initiative adopted, which includes the FADAMA Development Project, communityCommunity-based agricultural and rural development schemes, the Special programProgramme for Food Security (SPFS), a ban on the importation of certain agricultural products, such as rice and other commodities (Ojo & Adebayo, 2012). Several government interventions,There have been several interventions by the government, such as FADAMA, Operation Feed the Nation, and Anchor Borrowers program, have been implementedProgramme, among others, to ensure the maximizationmaximisation of food security in the country.
The methodology adopted in this study is a descriptive survey triangulation.a triangulation of a descriptive survey. This study also employs correlation and multicollinearity tests, regression models, and post-estimation diagnostics. The researcher highlights the importance of a comprehensive understanding of food security by integrating both quantitative and qualitative methods. The focus is on inferential analysis that considers two populations: household farmers and commercial farmers. A sample was selected from these populationsFrom these populations, a sample was selected, which provided an overview of the research instrument and the analytical methods used for data analysis, as well as a test of the hypotheses. Furthermore, in the fourth chapter, data analysis and hypothesis testing were conducted using both primary and secondary data for all objectives.for all objectives using both primary and secondary data. This section additionally presents thefindings analysis of the findingsfindings and provides a summary of the findings. Finally, a discussion was held based on the study’sthe findings in relation to the study's theoretical foundation and the empirical literature review.
The analysis of objective three concluded athat a significant relationship betweenexists between technological innovations in agriculture and food security in Nigeria. The use of soil conservation, water management, mechanizationmechanisation, precision farming, digital tools, improved post-harvest technologies, improved seedlings, disease-resistant seedlings, screen houses, etc., to enhance productivity and reduce losses among farmers in Nigeria is a key priority.. Workshops and seminars must also be organizedAlso, workshops and seminars must be organised to advocate for farmers to maximizemaximise knowledge of technology and innovation and boost food security across different local governments.
The findings of this study demonstratedemonstrate that agricultural technologies have significantly contributed to sustainable farming practices and enhanced food security. Farmers have adopted technologies such as improved seeds, bio-fertilizers, irrigation systems, and mechanized equipment,Technologies such as improved seeds, bio-fertilisers, irrigation systems, and mechanised equipment have been adopted by farmers, leading to increased farm yields and more sustainable practices. However, challenges such asincluding high costs, limited funding, poor infrastructure, and inadequate training continue to hinder the adoption of technologywider technology adoption. The adoption of agricultural technologies encouragesis encouraging environmentally friendly farming practices among mosta majority of users.
Based on the results and findings of this study, the following recommendations are proposed for decision-making in agroAgro-business organizationsorganisations, policy makers, and and all stakeholders in food production and security in Nigeria:, thus:
i. Promoting Technological Innovation: In recognition that digital tools remain underutilizedunderutilised, while input-based technologies are commonly adopted, it is recommended that organizedorganised Agri-based digital tools training programsprogrammes on seed tracker, semi-autotrophic hydroponics (SAH), biotechnology, etc., be occasionally conducted for committed farmers and entrepreneurs to improve their capacity and motivation, improve farming productivity and, and impact on safety and food security in Nigeria. Therefore, the government mustneeds to invest intensively in farming infrastructure to enable farmers and agribusiness owners to move beyond theplaying typical roles of small-scale production to mechanizedproducing on a small scale to mechanised or large-scale farming, thereby impacting food security in Nigeria.
ii. Financial Support and Infrastructure Development: Government, financial institutions, and voluntary organizationsorganisations must support small-scale/local farmers to secure funds and the necessary improvised equipment and technologies through low-interest loans and grants. This study addresseswill address the major challenge of limited funding identified in this study.
iii. Policy implementationImplementation: Ensure policy continuity across political administrations by embedding key agricultural programs in medium- to long-term development frameworks. This aligns with the findingsfindings which assert that the policies, laws, and regulations governing agricultural investment must be consistent and mutually supportive to attract foreign aid and technological investments.
iv. Strengthening Extension Services: Extension services, which play a critical role in educating farmers about the benefits of agricultural technologies, remain underdeveloped and urgently requirerequire urgent improvement. Media, particularly radio, which reaches rural areas, should be leveraged to communicate the benefits and risks of agricultural technologies with farmers in their native languages.with farmers in their native languages about the benefits and risks of agricultural technologies.
v. Enhancing Food Production and Availability: ToIn other to enhance food availability in Nigeria, there will be a needneed for drastic action on the part of the government to address wastage in farming output, enhance the storagestorage system, address insecurity issues that have hitherto limitedinsecurity issues which has hitherto limit the potential of agricultural output, create an enabling environment where investment in agriculture will be more attractive to donors, effectively use donor fundseffective use of donor fund in value addition, and and promote transparency and accountability in the useuse of donor funding.
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