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CHAPTER ONE
1.0 Introduction
1.1 Background to the Study
In recent years, Sustainable agriculture has become a critical focus in contemporary agricultural development, particularly as the world grapples with challenges such as climate change, resource depletion, food insecurity, and population growth. Sustainable practices aim to ensure agricultural productivity while maintaining ecological balance and conserving resources for future generations Harwood, (2020). Achieving this balance requires effective strategies, policies, and active engagement from all stakeholders in the agricultural value chain. 
Among these stakeholders, extension agents play a pivotal role in promoting and implementing sustainable agricultural practices, serving as intermediaries between research institutions and farmers (Arowosegbe 2024). This introduction explores the significance of extension agents in fostering sustainable agriculture, with a particular focus on their contributions in Kwara State, Nigeria. Kwara State, located in the north-central region of Nigeria, has a predominantly agrarian economy. 
The state’s diverse agro-ecological zones and cultural practices make it a microcosm of Nigerian agriculture's broader challenges and opportunities. Despite its potential, agriculture in Kwara State faces numerous challenges, including soil degradation, erratic weather patterns, over-reliance on chemical inputs, and limited access to modern farming technologies (LAAH 2020). These challenges are exacerbated by smallholder farmers’ limited knowledge of sustainable practices, which leads to unsustainable exploitation of resources and declining agricultural productivity over time. Extension agents, as catalysts for change and innovation in agriculture, are crucial to addressing these issues by disseminating knowledge, technologies, and practices that promote sustainability.  Ebojei, et al (2012)
Extension agents are professionals trained to bridge the gap between agricultural research and the farming community, They provide technical support, facilitate knowledge transfer, and encourage the adoption of best practices among farmers (Sennuga 2019). In sustainable agriculture, their role involves promoting practices that enhance soil fertility, conserve water, manage pests and diseases, and increase productivity without compromising environmental health. By working directly with farmers, extension agents empower them to make informed decisions that align with sustainability principles, ensuring long-term agricultural viability and food security (Arowosegbe 2024). The effectiveness of extension agents in achieving these objectives depends on several factors, including their training, access to resources, and the level of trust they build with the farming communities they serve.
In Kwara State, the relevance of extension services is amplified by the demographic and economic characteristics of its farming population. Most farmers in the state are smallholders who rely on subsistence farming for their livelihoods. They often lack access to modern agricultural inputs and are vulnerable to the effects of climate change and market fluctuations. This situation highlights the need for extension agents to not only promote sustainable practices but also to address the socio-economic constraints that limit farmers’ ability to adopt these practices. Extension agents must navigate these challenges by tailoring their interventions to the specific needs and circumstances of the farming communities they serve, ensuring that the proposed solutions are both practical and culturally acceptable. Ajieh, (2014).
One of the key areas where extension agents contribute to sustainable agriculture in Kwara State is capacity building. By organizing training sessions, workshops, and demonstrations, they equip farmers with the knowledge and skills needed to adopt sustainable practices. For example, extension agents may teach farmers about crop rotation, agro-forestry, integrated pest management, and organic farming techniques. These practices not only enhance productivity but also improve soil health, reduce dependence on chemical inputs, and promote biodiversity. Extension agents also play a role in disseminating information about climate-smart agriculture, which focuses on building resilience to climate change while reducing greenhouse gas emissions (Raj, S., & Garlapati 2020). In this regard, their work contributes to both local and global efforts to achieve sustainability in agriculture.
Another critical function of extension agents in Kwara State is facilitating access to resources and markets. Sustainable agriculture often requires investments in new technologies, such as improved seeds, irrigation systems, and renewable energy solutions (Brodt et al 2011).  Extension agents help farmers identify and access these resources, often by linking them with government programs, non-governmental organizations, and private sector initiatives (Owolabi& Yekini 2022). They assist farmers in accessing markets for their produce, ensuring that sustainability translates into economic benefits. By creating value chains that reward sustainable practices, extension agents encourage farmers to adopt and maintain these practices over the long term. Food and Agriculture Organization (FAO). (2019).
1.2 Statement of the Problem
Agriculture in Kwara State, Nigeria, faces significant challenges that threaten its sustainability and long-term viability. Predominantly practiced by smallholder farmers, the sector is hindered by low productivity, environmental degradation, and over-reliance on traditional methods. These issues are exacerbated by limited knowledge of sustainable practices, such as efficient resource management, soil conservation, and climate-resilient farming techniques. Consequently, unsustainable practices, including excessive use of chemical inputs, deforestation, and mono-cropping, persist, leading to declining soil fertility, biodiversity loss, and vulnerability to climate change impacts. The role of extension agents, who are crucial intermediaries between research and the farming community, is vital in addressing these challenges.

 
1.3     Objectives of the Study
The study aims to analyze the role of extension agents in promoting sustainable agricultural practices in Kwara State, Nigeria. The specific objectives are to:
i. examine the level of awareness and adoption of sustainable agricultural practices among farmers in Kwara State.
ii. assess the effectiveness of extension agents in disseminating information and technologies related to sustainable agriculture.
iii. evaluate the impact of extension services on farmers' productivity, environmental sustainability, and socio-economic wellbeing.
iv. identify the challenges faced by extension agents in promoting sustainable agricultural practices.
1.3.1 Hypothesis of the Study
H0: There is no significant relationship between extension agents, information, dissemination to farmers, and sustainable agricultural practices in Kwara State
1.4   Justification of the Study
This study is justified by the urgent need to address the growing challenges of unsustainable agricultural practices in Kwara State, Nigeria. Agriculture remains a vital sector for food security, livelihoods, and economic development in the region, yet it is increasingly threatened by issues such as soil degradation, climate change, and resource depletion (Change 2020). Smallholder farmers, who dominate the agricultural landscape in the state, often lack the knowledge and resources to adopt sustainable practices, making them vulnerable to environmental and economic shocks. Extension agents play a pivotal role in bridging the gap between research and practice, equipping farmers with the knowledge and tools needed to transition to sustainable agriculture. However, their effectiveness is often limited by systemic challenges, including inadequate funding, insufficient training, and logistical constraints. Understanding the role and impact of extension agents is critical for designing targeted interventions to strengthen agricultural sustainability.
1.5  Definition of Terms
i. Sustainable Agriculture: Agricultural practices that aim to meet current food and fiber needs without compromising the ability of future generations to meet their own needs, focusing on environmental health, economic profitability, and social equity (Robertson 2015).
ii. Extension Agents: Trained agricultural professionals who act as intermediaries between research institutions and farmers, providing technical support, information, and training to improve agricultural productivity and sustainability (Owiti 2011).
iii. Agricultural Practices: Methods and techniques used in farming activities, including soil management, crop production, livestock care, and resource utilization, to achieve desired agricultural outcomes (Muhie 2022).
iv. Smallholder Farmers: Farmers who operate on small plots of land, often relying on subsistence farming and limited resources for their agricultural activities (Autio et al 2021).






CHAPTER TWO
2.0 				         LITERATURE REVIEW
2.1	Conceptual Framework
2.2.1 	Agricultural Extension
Agricultural extension is a systematic process of information dissemination and advisory support aimed at improving agricultural practices, thereby increasing farm productivity and livelihood quality (Arowosegbe et al, 2024). It involves a range of services provided by extension agents, which can include training, consultancy, and the introduction of innovative techniques to farmers. Agricultural extension has long been recognized as a fundamental part of agricultural development and modernization, as it assists farmers in acquiring knowledge, improving skills, and overcoming barriers to adopting new agricultural technologies (Arowosegbe et al, 2024)).
A critical element of extension services is their role as change agents, tasked with motivating farmers to adopt new practices that are sustainable and more productive in the long run (Agwu et al., 2024). The effective delivery of extension services requires a two-way communication model, where extension agents listen to the needs and challenges of farmers, and farmers actively engage with and provide feedback to the agents (Agwu et al., 2024).
Agricultural extension services are defined as systematic efforts by public or private institutions to improve the agricultural knowledge and productivity of farmers through various methods of information dissemination. These methods include trainings, field demonstrations, workshops, and educational materials (Manobharathi 2024). The primary purpose of extension services is to 


bridge the gap between research institutions and local farmers by promoting innovative farming practices, improving farmers' productivity, and enhancing their livelihoods.
Extension services are vital because they address several issues related to low productivity, poor adoption of technology, and sustainable farming techniques. They serve as channels through which new agricultural technologies, farming techniques, and research findings are transferred to farmers, helping them make informed decisions that promote food security, reduce poverty, and support sustainable rural development (OA 2024).
2.2.2 	Sustainable Agricultural Practices
Sustainable agriculture encompasses practices designed to meet the current food and fiber demands while also safeguarding the environmental, social, and economic well-being of future generations. Key components include:
1. Soil conservation techniques (e.g., agroforestry, crop rotation, cover cropping) to enhance soil fertility and prevent erosion.
2. Water use efficiency, through technologies like drip irrigation or rainwater harvesting, to ensure water availability for crops while minimizing waste.
3. Biodiversity enhancement by reducing reliance on monocropping and adopting diversified agricultural ecosystems.
4. Integrated pest management (IPM), which reduces pesticide use by incorporating biological controls and cultural practices.
For agricultural practices to be deemed sustainable, they must strike a balance between economic feasibility, social equity, and environmental health (Altieri & Nicholls, 2017). In this context, agricultural extension agents must actively encourage farmers to adopt such methods through both technical and motivational support.
2.2.3	 Roles of Extension Agents in Agricultural Development
Extension agents are crucial in promoting sustainable agricultural practices among farmers. Their primary roles include:
1. Facilitating Knowledge Transfer: Extension agents facilitate the dissemination of research findings to farmers. They interpret complex scientific information into practical advice that can be applied directly to the farm.
2. Training and Capacity Building: Extension agents provide hands-on training, demonstrating new farming techniques and technologies in the field.
3. Advisory Services: Extension agents give personalized advice to farmers based on their specific needs and challenges.
4. Monitoring and Evaluation: They are responsible for monitoring the adoption of sustainable practices and evaluating their impact on productivity and sustainability.
2.2.4	 Farmers’ Perceptions and Adoption Behavior
Farmers’ adoption of new agricultural techniques is contingent on various factors, including perceived usefulness, affordability, and the compatibility of the practices with existing farm management systems. Rogers' (2003) Diffusion of Innovations Theory posits that farmers' perceptions of new practices significantly influence their decision-making process. In particular, perceived relative advantage and compatibility with local conditions can promote faster adoption, while concerns about cost and practicality may hinder it.
Other influencing factors include farmers' socioeconomic status, education levels, and risk tolerance. Those who perceive new practices as increasing their economic returns, such as improving yields or reducing labor costs, are more likely to adopt them. In contrast, farmers with low education levels may struggle to comprehend the technical aspects of some sustainable practices, thereby limiting their uptake (Zhang et al., 2020).
2.2.4	 External Influences on Adoption
The broader socio-political environment also plays an essential role in the adoption of sustainable farming practices. Government policies, market access, agricultural subsidies, and access to credit can either facilitate or constrain the ability of farmers to adopt innovations (Ivorgba& Director 2024). Extension services, therefore, must not operate in isolation but require support from policy interventions, financial systems, and infrastructural development to achieve their goals.
Moreover, climate change is increasingly recognized as a major external factor influencing agricultural practices. Extension services must adapt to provide climate-smart agriculture techniques that help farmers mitigate and adapt to the negative effects of climate variability (Prosterman, 2016).
2.3 	Theoretical Framework
2.3.1	Diffusion of Innovation Theory
The Diffusion of Innovations Theory by Everett Rogers (1962) has been widely applied in understanding the spread of new agricultural technologies and practices. This theory suggests that new ideas and technologies spread through social systems via communication channels, which include extension agents. According to the model, farmers adopt new innovations in 
stages: from knowledge acquisition, persuasion, and decision-making, to implementation and eventual confirmation.
The Diffusion of Innovations (DOI) Theory by Everett Rogers serves as the theoretical foundation for understanding how agricultural innovations are spread within rural communities. The theory provides insights into the processes through which new ideas, practices, and technologies diffuse among populations. Rogers identified that the adoption process is not uniform and can be broken into five key stages, which may be observed with the adoption of sustainable agricultural practices.
2.3.2 	Sustainable Development Theory
The Sustainable Development Theory, articulated in the Brundtland Commission Report (1987), focuses on the capacity to meet present agricultural needs without compromising the ability of future generations to meet their own needs. Extension agents have an essential role in advocating for sustainable agricultural methods, emphasizing balance between environmental conservation, economic growth, and social inclusivity.
For extension agents to effectively promote sustainability, they must adopt a systems approach that integrates environmental resilience, economic profitability, and social justice, enabling farmers to adopt practices that do not degrade the environment while enhancing long-term agricultural productivity.
2.3.3 	Participatory Rural Development Theory
The Participatory Rural Development Theory emphasizes farmers' active involvement in decision-making and program implementation. The theory argues that rural development, including agricultural extension, should be bottom-up, with local farmers acting as primary decision-makers. Extension agents act as facilitators in this process by helping farmers articulate their needs and co-develop appropriate agricultural practices.
This theory highlights the need for extension services to foster collaboration between research institutions, governmental agencies, and farmers, ensuring that interventions align with farmers’ local knowledge, cultural practices, and needs.
2.3.4	 The Theory of Planned Behavior
The Theory of Planned Behavior (Ajzen, 1991) posits that behavior is driven by attitudes, subjective norms, and perceived behavioral control. In the context of agricultural extension, this theory is useful in understanding farmers’ decisions to adopt sustainable practices. Extension agents help shape positive attitudes towards these practices and empower farmers to take control of their agricultural decisions by increasing their knowledge and providing necessary resources.
2.3.5 Stages of Adoption
1. Knowledge: At this stage, farmers are made aware of the new practice. Extension agents play a key role in providing information.
2. Persuasion: Farmers form attitudes toward the innovation. Their perceptions, influenced by extension agents, determine whether they view the innovation favorably or unfavorably.
3. Decision: Farmers decide whether to adopt or reject the innovation based on available information and internal cost-benefit assessments.
4. Implementation: Adoption occurs as farmers begin incorporating the innovation into their practices.
5. Confirmation: Farmers evaluate the consequences of the adoption decision. They may continue, adjust, or abandon the practice.
These stages emphasize that adoption is a gradual and dynamic process, not instantaneous. Extension agents play an essential role throughout each stage in ensuring that the farmers’ needs and concerns are addressed and that they are guided through the adoption process.
2.3.6	 Characteristics of Innovations
Rogers’ theory highlights the relative advantage, compatibility, complexity, trialability, and observability as characteristics that determine the rate of adoption (George& Udom 2024). These characteristics offer practical insights for extension agents in identifying practices that are more likely to be embraced by farmers. For instance, if an innovation offers clear economic benefits (relative advantage), is easy to implement, and aligns with existing local knowledge (compatibility), it is more likely to be successfully adopted (Klass, 2017).
2.3.3	 Role of Social Systems
The adoption process is also deeply influenced by the social system. The role of community leaders, peer influence, and networks within the social system must not be underestimated. In rural areas, collectivism often shapes adoption decisions, and farmers may look to their neighbors’ experiences before making individual decisions. Extension agents, therefore, are advised to utilize local leaders and existing networks in order to disseminate information more effectively and ensure greater success in adoption (Rogers, 2003).
2.4. 	Agricultural Extension in Nigeria
Numerous studies have highlighted the success of extension programs in sub-Saharan Africa, indicating their significant role in facilitating the uptake of sustainable practices. In Kenya, for example, a study by Maru (2017) found that extension programs, when complemented by information and communication technologies (ICTs), led to the successful adoption of climate-resilient farming techniques among smallholder farmers. These services were particularly effective when they incorporated farmer feedback mechanisms and fostered collaborations with local organizations.
Since Nigeria’s independence in 1960, agricultural extension services have evolved, transitioning from government-driven top-down approaches to more decentralized, participatory models. The National Agricultural Extension and Research Liaison Services (NAERLS) and ADPs (Agricultural Development Programs) have played critical roles in improving the capacity of extension services.
In Nigeria, Alao (2021) noted that extension services had a positive effect on farmer productivity, but problems such as poor infrastructure and insufficient extension workers often undermined their full potential. Carroll. (2024) found that training, regular follow-up visits by extension agents, and effective communication strategies significantly increased the adoption of soil and water conservation methods.
2.5	 Barriers to Sustainable Agriculture Adoption
Empirical studies have consistently identified key barriers to the adoption of sustainable farming practices. These include high costs, lack of proper financial incentives, and inadequate access to markets (Nduzi & Mbao, 2018). Studies by Ataide (2024) in Nigeria also highlight the lack of community engagement, and the limited capacity of extension agents in delivering practical, scalable solutions. In many cases, farmers remain uninformed or misinformed about the benefits of sustainable agricultural technologies due to insufficient support structures or poorly implemented extension services.
In Nigeria, empirical research has consistently shown that extension services are crucial in enhancing the adoption of improved agricultural practices. A study by Oladipo (2020) in Nigeria highlighted the success of integrated extension programs that provide training, information dissemination, and technological support for sustainable agricultural practices (Oluoch 2024). However, challenges such as lack of resources, poor coverage, and limited access to extension workers have hindered these programs’ potential impact.
In the context of Kwara State, Ojoet al. (2021) found that extension services have positively impacted the adoption of soil conservation techniques and water management practices. However, their research emphasized that extension services are often limited by inadequate funding and poor infrastructure, which restrict the outreach and effectiveness of the agents.
2.6	Barriers to Adoption
Numerous studies indicate that economic factors are among the largest barriers to the adoption of sustainable practices. Access to credit and subsidized inputs remains a crucial factor for promoting these practices, especially among smallholder farmers. Lack of technical expertise and cultural resistance are also significant impediments. Extension agents face considerable challenges in changing long-standing farming traditions without sufficient support from policy and financial institutions (Adefalu et al., 2023).










CHAPTER THREE
3.0 					   METHODOLOGY
3.1 	Study Area
The study area for this project is Kwara State, located in the North-Central region of Nigeria. Kwara State is characterized by a diverse agro-ecological environment, which includes savannah, forest, and woodland areas. This diversity allows for the cultivation of a wide range of crops and livestock farming, making agriculture a key sector in the state’s economy. The state is bordered by Niger State to the north, Kogi State to the east, Oyo and Osun States to the south, and Ekiti State to the southwest. Its location also gives it strategic importance as a hub for agricultural development in Nigeria. 
Extension services in Kwara State are provided by government agencies, non-governmental organizations, and private sector initiatives. These services are essential in disseminating agricultural knowledge and promoting sustainable practices among farmers. However, the state faces challenges such as limited extension coverage, insufficient funding, and a shortage of trained extension agents, particularly in rural and remote areas. This study seeks to investigate how extension agents contribute to the promotion of sustainable agricultural practices in Kwara State, examining their role, challenges, and impact on farming communities.
The study area is particularly significant as it represents a typical setting for the analysis of agricultural extension services in Nigeria, where the need for effective dissemination of sustainable agricultural practices is paramount to address the growing challenges of food security, environmental sustainability, and rural development.

3.2 	Population for the Study
The population for this study comprises of smallholder farmers in Kwara State, Nigeria. Smallholder farmers are selected due to their predominant role in the state’s agricultural activities, with most of them engaging in subsistence farming. These farmers typically cultivate crops such as maize, cassava, rice, yam, and millet, and are also involved in livestock farming. 
Sampling Procedure and Sample Size
Smallholder farmers and extension agents in Kwara State constituted the population of this study. For this study, a multi-stage sampling technique was employed, in the first stage; Ilorin East L.G.A was purposively selected due to active engagement with sustainable agricultural practices, and accessibility for data collection. Second stage involved purposive selection of ten (10) communities. In the third stage, from each of the selected communities, twelve (12) farmers was randomly selected using a list of farmers provided by extension agents, local agricultural offices, or community heads, totaling 120 respondents. This ensured that every farmer in the community had an equal probability of being included in the sample.
3.4    Instrument for Data Collection
The instruments for data collection in this study were structured questionnaire, interviews, and focus group discussions (FGDs). The structured questionnaire will be developed to collect quantitative data from smallholder farmers and extension agents. It will include closed-ended and Likert scale questions designed to assess farmers' awareness and adoption of sustainable agricultural practices, their interactions with extension agents, the effectiveness of extension services, and challenges in adopting sustainable practices. The questionnaire will be administered to the selected sample of farmers and extension agents.
3.5         Validity and Reliability of the Instrument
The validity and reliability of the instruments for data collection was ensured through a series of steps. The validity of the instruments was established by conducting a content validity check, where the instruments were reviewed by experts in the field of agricultural extension and sustainable agriculture. These experts assessed the relevance, clarity, and comprehensiveness of the questions, ensuring that they accurately measure the intended variables related to sustainable agricultural practices and the role of extension agents. A pilot study will be conducted in a similar agricultural community to test the instruments on a small sample before the actual data collection. This will allow for the identification of any ambiguities, unclear questions, or issues with the structure of the instruments. The feedback from the pilot study will be used to refine and improve the instruments.
3.6         Data Analysis Techniques
Data analysis for this study involved both quantitative and qualitative techniques to provide a comprehensive understanding of the role of extension agents in promoting sustainable agricultural practices in Kwara State. For the quantitative data collected from the questionnaires, descriptive statistics such as frequencies, percentages, and mean scores were used to summarize the responses. This helped to provide an overview of the level of awareness and adoption of sustainable agricultural practices among farmers, the extent of their interactions with extension agents, and the perceived effectiveness of extension services. Inferential statistics, such as chi-square tests or regression analysis, will be employed to examine relationships between variables, such as the impact of extension services on farmers' productivity or the factors influencing the adoption of sustainable practices.     Measurement of Variables
The measurement of variables in this study will focus on assessing the effectiveness of extension agents in promoting sustainable agricultural practices. Below are the key variables and how they will be measured:
i. Awareness of Sustainable Agricultural Practices: This variable was measured through questions in the questionnaire that assess farmers’ knowledge of sustainable farming practices. Respondents were asked to identify and rate their awareness of various sustainable practices such as crop rotation, organic farming, water conservation, and soil management. The responses will be measured using a Likert scale (e.g., "Not aware," "Somewhat aware," "Very aware") to quantify the level of awareness.
ii. Adoption of Sustainable Agricultural Practices:  The adoption of sustainable agricultural practices will be measured by asking farmers whether they have implemented specific sustainable farming techniques on their farms. A series of questions assessed practices such as the use of organic fertilizers, mulching, integrated pest management, and conservation tillage. The extent of adoption was quantified using a Likert scale ranging from "Not adopted" to "Fully adopted."
iii. Interaction with Extension Agents: This variable was measured by asking farmers how often they interact with extension agents and the types of services they receive. Questions will include the frequency of visits, the channels through which they receive information (e.g., direct visits, mobile phone, training sessions), and the perceived usefulness of these interactions. Responses were measured using a Likert scale (e.g., "Never," "Rarely," "Sometimes," "Frequently").
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