


Communication Channels for Agricultural Information Delivery to Small-scale Maize Farmers in Nandi County, Kenya: Implications for Sustainable Production

Abstract
This paper evaluates the communication channels and platforms used to deliver agricultural information services to farmers in Nandi County, Kenya, with a particular emphasis on their influence on sustainable maize production. The study draws on empirical data collected from a sample of 320 small-scale maize farmers, inferential statistics were employed to generalize the findings from the sample of farmers, selected using Yamane’s sample size formula and a             simple random sampling, to the entire population of 2,512 farmers, complemented by qualitative insights from interviews with 1 County Director, 3 Sub-County Agricultural Directors, and 12 agricultural extension officers. The data was collected between the months of May and July 2025. The research design adopted for the study was a descriptive survey. The research gathered detailed information through use of both questionnaires and interviews to collect quantitative and qualitative data. It explores existing farming practices, and preferred sources and modes of accessing agricultural information. The analysis also examines the alignment between farmers’ information needs and the communication strategies employed by agricultural stakeholders. The study identifies challenges affecting the effective delivery of Value-Added Agricultural Information Services (VAAIS) in Nandi County. Agricultural extension officers face constraints such as inadequate staffing, limited training opportunities, poor infrastructure, insufficient technological equipment, and unreliable internet connectivity, which hinder their outreach and service delivery. On farmers’ challenges include low digital literacy, limited access to smartphones and internet services, and low education levels, all of which restrict their ability to use digital information platforms effectively. These barriers collectively slow the adoption of modern agricultural technologies and impede efficient information flow between service providers and small-scale farmers. The study recommends strengthening VAAIS in Nandi County through a blended communication approach that combines traditional, interpersonal, and digital platforms. It emphasizes empowering extension services with training, digital tools, and resources to enhance tailored farmer support. Developing inclusive, culturally relevant information packages and improving farmers’ digital literacy are highlighted as key to enhancing access and adoption of agricultural innovations. The study also calls for stronger partnerships with the library, government bodies, the private sector, and farmer groups to improve information exchange, market linkages, and trust. 
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1.0 Introduction
Sustainable maize production is vital for food security and livelihoods in Kenya, particularly in regions like Nandi County where small-scale farming predominates. Maize is the primary staple crop determining welfare and food security for Kenyan households (Schroeder C et al., 2013). Small-scale farmers in areas like Nandi County face substantial obstacles, including shrinking land sizes, declining soil fertility, and unpredictable weather patterns (Owino et al., 2021).  The provision of value-added agricultural information services (VAAIS) is critical for empowering farmers with the knowledge and tools needed to adapt to climate change, manage pests and diseases effectively, and optimize their yields. Ferdinand et al. (2021) emphasized that digital climate-informed advisory services can help build resilience for 300 million small-scale producers by 2030. The study aims to evaluate the communication channels and platforms for providing agricultural information services to farmers in Nandi County for sustainable maize production. Agriculture is the foundation of many economies, especially in developing countries, where maize serves as a crucial food staple and a significant source of income for millions of smallholder farmers. However, the growing impacts of climate change have disrupted conventional farming methods, resulting in lower yields, more frequent pest outbreaks, and unpredictable planting and harvesting seasons. Shrestha et al. (2019) found that each additional temperature degree could cause yield losses from insect pests to increase by 10-25%. While Rahman et al. (2022) projected mid-century crop yield reductions of 12-17% for key crops like rice and wheat. Naik et al. (2024) emphasizes that these disruptions include altered weather patterns, increased water stress, soil erosion, and unpredictable growing seasons. This has led to a growing demand for food that has significantly influenced agricultural practices globally. In response, the agricultural food sectors have adopted modern technologies and strategies to enhance productivity and efficiency. Chen et al. (2025) shows that precision agriculture technologies can improve yields by 20-30% and reduce input waste by 40-60%. While Raji et al. (2024) highlights technologies like IoT, AI, and drones enabling data-driven decision-making in farming.
The Sustainable Development Goal 2 (SDG 2) on Zero Hunger (2021) aims to end hunger, achieve food security, and promote sustainable agriculture globally by 2030. This goal is highly relevant to small-scale farmers and encourages the adoption of climate-smart agricultural (CSA) practices that enhance productivity while reducing greenhouse gas emissions. Ma et al. (2024) confirms that CSA adoption leads to higher crop yields, increased farm income, and greater economic diversification. Information plays a crucial role in improving agricultural production by helping farmers make informed decisions regarding new alternatives, innovative technologies, and market opportunities (Rohila et al. 2017). Value-added agricultural information services can provide farmers with real-time weather forecasts, customized crop management recommendations, market price trends, and sustainable farming practices (walker et al., 2020), it empowers the farmers to make informed decisions, mitigate risks, and improve overall agricultural productivity and income. 
Digital platforms are indeed powerful enablers that transform raw agricultural data into actionable, localized advice for farmers through multiple communication channels. Gichamba et al. (2017) found platforms like SMS, mobile apps, interactive voice response, social media, and radio are crucial for advising farmers about new methodologies and yield improvement strategies. Silvesteri et al. (2019) demonstrated that combining channels (e.g., radio with SMS) can boost awareness and technology adoption, with radio alone being the most cost-effective approach. However, challenges remain: Mollel et al. (2025) note significant barriers like digital literacy, internet affordability, and technology infrastructure limit widespread adoption.
2.0 Literature Review
[bookmark: _GoBack]2.1. Theoretical Framework 
This study is informed by the Information Ecosystem model developed by De Silva et al. in 2014. This model provides a comprehensive framework for systematically assessing and understanding the diverse information requirements of farmers, delineating various sources, channels, and formats of information dissemination. It facilitates a holistic approach to identify and address the specific needs of small-scale maize growers. De silva et al.  (2014) developed an information flow model mimicking biological ecosystems, while Campenhout et al. (2018) empirically demonstrated that targeted information delivery can improve maize farmers’ practices and yields by 10%. 
The model's versatility accommodates dynamic socio-economic, environmental, and technological factors influencing farming practices, allowing for tailored information delivery strategies. It also emphasizes collaboration and stakeholder engagement, fostering partnerships among agricultural extension officers, county agricultural directors, and government organizations to meet farmers' information needs. Research in Nepal by Ojha et al. (2001) found that partnerships between government, non-governmental, and private organizations were most effective in technology transfer. 
Furthermore, the model supports continuous monitoring, evaluation, and adaptation, ensuring that information services remain responsive to evolving farmer needs through iterative improvements. Douthwaite et al. (2003) demonstrated that monitoring and evaluation is an “essential tool in coping with complexity”, with researchers adjusting activities based on learning from continuous assessment. Hansen et al. (2019) recommends “building iterative co-production processes into national climate service frameworks” to capture farmers’ evolving demands. 
2.2. Information Services and Communication Channels 
Information services provide crucial details on crop varieties, growth requirements, and suitability for specific climates and soil types, aiding farmers in selecting the best crops for their conditions. They also offer guidance on best information on practices for planting, soil preparation, fertilization, irrigation, and crop rotation, optimizing yields and sustainability (Al-Shammary et al. 2024). This service helps farmers in Nandi County time planting correctly, choose appropriate seed and spacing, and match varieties to local rainfall and altitude, which reduces crop failure risk and stabilizes maize yields. Research and extension services are integral to the agricultural sector, aimed at improving practices, enhancing productivity, and promoting sustainability through knowledge generation and dissemination (Raji et al., 2024; Abhijeet et al 2023). Technology enables the customization of extension services, with digital platforms using data analytics and machine learning to generate personalized recommendations based on various factors (Singh et al, 2023).
Farmers in Nandi County access agricultural information through diverse communication channels. Television and Radio programs, particularly vernacular stations, have increased access by disseminating information in local languages for example Kass FM and Chamgei FM Kalenjin radio stations provide listeners with agricultural content, they are used to disseminate agricultural messages and farmer-focused discussions, they air programmes on farming, agriculture, and rural livelihoods alongside news and culture making it easily understood. According to Kirui et al. (2022) studies across multiple counties reveal that 67.7% of smallholder farmers receive agricultural information through TV stations, with a strong preference for local language programming. 
Radio (75.1%) remains a leading and widely accessible medium, playing a significant role in rural development by providing real-time news and educational programs on topics like agriculture, climate change, and poverty. Nazari et al. (2010) states that studies across developing countries demonstrate radio’s transformative potential: research in Iran and India showed educational radio interventions increased farmers’ knowledge scores. Community radios have proven especially effective in providing localized information on agricultural technologies, weather patterns, crop cultivation, and addressing social issues (Bhatti et al., 2022).  
Libraries also play a vital role in collecting and organizing information to increase community productivity and diminish information poverty by providing suitable information assistance in rural areas. Multiple studies across different regions demonstrate libraries’ transformative potential (Mia et al., 2020). Evidence from Africa, Australia, and Asia consistently shows that community libraries are more than book repositories, they are dynamic social institutions that empower rural populations (Abu et al., 2019). 
Libraries help communities by: Providing continuously updated information resources, offering literacy and skills development, creating access to knowledge that can improve economic and social conditions and serving as community development hubs. The findings of the study in regards to usage of library in information access revealed deficiencies in library usage in Nandi County. None of the 320 respondents under study in Nandi County reported ever visiting a public library to find agricultural information, which shows that local farmers are clearly not turning to libraries for the support or resources they need. Sobalaje et al. (2023) reveals that 45.7% of farmers do not use library resources, he states key barriers include inadequate agricultural information resources, low ICT skills, inconvenient library locations, and lack of time. Zimu-Biyela et al. (2020) notes that local libraries are not responding to farmers’ information needs, with oral communication remaining the primary information source. 
Mobile phones (72.1%) are increasingly important, enabling farmers to access real-time weather updates and personalized advice through user-friendly interfaces. Studies by Krell et al. (2020) revealed a promising trend in Kenya’s agricultural sector which found that nearly all farmers (about 98%) own mobile phones, and roughly one in four are already using them to access vital agricultural information that supports their farming activities. Mobile technologies have enabled farmers to receive precise, location-specific weather forecasts, crop recommendations, and market insights (Walker et al., 2020). Research indicates these services can increase crop yields by 4% and input adoption odds by 22% (Fabregas et al., 2019). However, challenges remain in ensuring information quality, affordability, and infrastructure support for widespread, effective implementation. Internet and social media platforms are also emerging as crucial channels for information dissemination. Burbi et al. (2016) states that these platforms can overcome traditional communication barriers, providing farmers with unprecedented access to agricultural knowledge. 
Platforms like Facebook, WhatsApp, and YouTube have become primary channels for sharing agricultural knowledge (Polii et al., 2025). Ramavhale et al. (2024) identify the following as the key advantages: the ability to reach farmers across vast areas quickly, foster connections and reduce social isolation, encourage collaboration within farming communities, and make it easier for farmers to access markets and sell their produce efficiently. However, challenges remain, including the digital divide and information reliability, suggesting that strategic implementation and digital literacy training are crucial for maximizing these platforms’ potential (Zondo et al., 2023).
2.3. Value-Added Agricultural Information Services 
Globally, maize is the number one cereal crop, with the United States, China, and Brazil being top producers, The United States leads global production, contributing approximately 35% of world production (Solaimalai et al., 2020). These three countries collectively produce approximately 79% of global maize, with around 563 of 717 million metric tons produced annually. The adoption of precision agriculture technologies, such as GPS-guided tractors and variable rate technology in the USA, has led to significant increases in crop yields and reductions in input costs, emphasizing sustainability benefits like reduced chemical use and optimized water management. In Japan, robotic systems and AI in agriculture have boosted labor efficiency and overall productivity. Getahun et al. (2024) note that GPS-guided tractors and variable rate technology (VRT) enable farmers to optimize resource use. A study by Rani et al. (2025) found a 20% increase in crop yield and a 40% reduction in water and fertilizer usage for fields employing precision techniques. Hamasalih et al. (2023) states that Agricultural extension officers play a pivotal role in disseminating valuable information, acting as conduits for knowledge transfer from research institutions and government bodies to farmers. However, challenges such as insufficient facilitation, inadequate training, and staffing affect their ability to provide technical services. Big data analytics and climate change science are being integrated into agriculture to accelerate research and innovation for climate-smart agriculture, especially in India.
Regionally, maize is crucial for food security in Africa, accounting for 40% of cereal production (Grote et al., 2021). Information on climate trends and variability helps farmers adapt farming strategies to changing environmental conditions, Antwi-Agyei et al. (2012) studies across multiple regions demonstrate that access to climate trends and variability data enables farmers to make more informed agricultural decisions. Farmers use this information to implement diverse adaptation strategies, including changing crop varieties, modifying planting dates, adopting soil conservation practices, and diversifying crops and livelihoods (Habte et al., 2021). 
In Kenya, value addition determines the competitiveness of agricultural produce in world markets, yet Kenyan farmers often export low-value, semi-processed products. Market accessibility is critically vital, with robust evidence demonstrating that lack of agricultural information directly undermines farmers’ competitiveness and productivity. Magesa et al. (2014) found that poor market information causes rural farmers to depend on subsistence farming, with traders exploiting their information deficit. Maize is a staple food of great socio-economic importance in Kenya, with high per capita consumption. However, the frequency of contact between extension officers and farmers is often minimal, reducing the transfer of agricultural information due to inadequate numbers of extension officers. However, their effectiveness varies: in Kenya, the extension staff to farmer ratio is 1:1,500, which significantly limits information dissemination (Akuku et al., 2014). 
Weather services contribute significantly to integrated pest management by providing insights into climatic conditions conducive to pest outbreaks. Small-scale farmers can easily be reached by mobile phones, which allow for downscaled weather information and partnerships with local business developers. Value-added information is enhanced to increase its usefulness and directly relates to the actual information needs of maize farmers. Successful technology transfer depends on extension workers’ knowledge, communication methods, and ability to translate complex research into farmer-friendly information (Suvedi et al., 2016).
Agricultural information services in Kenya are vital for boosting productivity, sustainability, and resilience of smallholder farmers (Appiah et al., 2024). Farmers with access to agricultural information services can achieve up to 20% higher technical efficiency in crop production (Nambiro et al., 2010). Key institutions like the Kenya Agricultural and Livestock Research Organization (KALRO) provide agricultural research and information services through platforms like their "KALRO Mkulima" mobile app. M-Farm is a mobile and web-based service that provides real-time market prices, helping farmers make informed decisions about selling their produce. The Kenya Meteorological Department (KMD) provides timely early warning weather and climate information, crucial for rain-fed agriculture, disseminating forecasts through SMS and local radio. Sokopepe is a digital agricultural information service offering tools for farm management and decision-making, including record-keeping and real-time market data, connecting farmers to potential buyers.
3. Methods
This study employed a descriptive research design, which is a method used to describe characteristics of a population or phenomenon being studied. It focuses on answering questions like "what," "where," "when," and "how" rather than "why," aiming to provide a detailed, accurate, and systematic description of the problem or situation (Aggarwal et al., 2019). For this study, a survey approach was adopted, gathering detailed information through both questionnaires and interviews. Questionnaires were used to collect quantitative data on demographics, attitudes, opinions, and behaviors from a relatively large number of respondents in a systematic manner. Face-to-face interviews were also conducted using semi-structured interview schedules with key informants, including the County Agricultural Director, Sub-county Directors, and Agricultural Extension Officers (AEOs).
Data was collected from 320 small-scale maize farmers, and key informants in Nandi County, Kenya. Sampling methods used included stratified sampling, simple random sampling, and purposive sampling for selecting key informants. The collected data was analyzed using descriptive statistics, and findings are presented through tables and figures, organized according to the study objectives and respondent categories. Both descriptive and inferential statistics were used for quantitative data, while qualitative data, particularly from the interviews, was analyzed through framework analysis to identify recurring themes and insights. For descriptive statistics, tools like tables, graphs, and charts were used, along with Microsoft Excel.
4. Results and Discussion
This section presents the findings related to the characteristics of 320 respondents, current maize cultivation practices, farmers' information needs and gaps, their awareness and utilization of climate change information, frequency of information seeking, and the communication channels and platforms used for agricultural information dissemination. This also included insights from interviews with agricultural directors and extension officers.

4.1. Characteristics of Respondents 
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[bookmark: _Toc219313532]Figure 1: Gender distribution 

The study's farmer respondents (n=320) were predominantly male with 87.9% and female being 12.1%, highlighting a gender imbalance in maize farming in Nandi County. This finding aligns with broader research demonstrating persistent gender disparities in agricultural participation across sub-Saharan Africa. Gilbert et al. (2002) noted similar underrepresentation, with women often having limited access to agricultural resources despite constituting a majority of farmers in some regions. The findings reflects Oyinbo et al. (2016) findings that systemic barriers preventing women’s full participation in agricultural production, including unequal access to land, credit, and extension services. 
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[bookmark: _Toc219313533]Figure 2: farmer’s age 
The age distribution indicated a majority of farmers (48.5%) were aged 51 and above, followed by 38.9% in the 29-39 age bracket, 10.7% in the 40-50 age group, and a minimal representation of farmers aged 18-28. The findings support the general trend of an aging farming population (Geong et al., 2025). For instance, research in Uganda found the mean farmer age was 47 years, with only 13.9% of household heads under 30 (Rietveld et al., 2012). The evidence strongly suggests an aging agricultural workforce is a widespread phenomenon. Ayalew et al. (2025) confirms that this trend raises significant concerns about farmer succession and the long-term sustainability of agricultural sectors globally.  A farmer’s age affects information seeking behavior, it often shapes the way they seek out, understand, and put to use new information or tools in their day-to-day work. For example, younger farmers might quickly try out a new farming app on their phones, while older farmers may prefer learning about changes through trusted extension officers.
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[bookmark: _Toc219313536]Figure 3: Education levels  

Educationally, nearly half (48.2%) had attained tertiary education and 38.4% had secondary education, indicating a relatively educated farming population capable of adopting new practices and effectively utilizing ICT enabled platforms such as SMS services, mobile applications, and online farmer groups for accessing agricultural information. Saina et al (2012) states that the impact of education on agricultural productivity is complex and context-dependent. While some studies show positive effects of education on farm efficiency. Nwachukuw et al. (2017) demonstrates that farmers with higher education are more likely to adopt new agricultural technologies. Meanwhile, 11.8% of the respondents have only attended primary school and 1.6% never attended or dropped school along the way. Low educational attainment among farmers significantly constrains their ability to effectively use digital agricultural technologies, which could imply limited access to advanced farming knowledge and resources, they are more likely to experience difficulties with complex text, long messages, or app navigation, even if they own phones. Hem et al. (2024) confirms that education level is significantly associated with smartphone app competency (p-value = 0.000), suggesting that farmers with less education face substantial challenges in navigating complex digital tools. Their uptake of digital platforms for agricultural information is likely to rely more on audio‑based channels (radio, IVR, voice calls) and group‑mediated access to SMS and mobile applications, rather than on independent use of text‑intensive or smartphone‑based platforms. Abdulai et al. (2023) corroborates this, noting that low literacies and limited digital competencies prevent full engagement with agricultural digitalization.
[image: ]4.2. Information Needs and Gaps 




	
Figure 4: Farmers information need 

Farmers expressed significant information needs across various aspects of maize production. Key areas of concern included climate change (erratic rainfall, droughts, shifting weather patterns), pest and disease management (new pests, IPM), soil health and fertility (soil testing, proper fertilizer application, organic manure), post-harvest losses (storage, preservation), market access (fair prices, input availability), and farming methods. The most frequently demanded information types were pest and disease management (84.9%), seed selection and planting (77%), and market trends (75.6%) based on the percentage of cases. Research strongly supports that interactive radio, SMS alerts, hotlines, and smartphone apps are indeed suitable for pest and disease information dissemination due to their rapid, wide-reach messaging capabilities. Tambo et al. (2019) found that complementary ICT-based extension methods significantly increase farmers’ knowledge about pests, with radio having greater reach and video having stronger impact. Panda et al. (2020) noted that these technologies have “altogether changed the way of crop disease and pest monitoring and advisory support to the farmers.” 
Seed selection ad planting (77%) - Digital agricultural extension technologies like SMS, mobile apps, and e-portals can effectively provide seed and planting guidance, offering variety recommendations, planting dates, and input locations with demonstrable benefits. Signh et al. (2023) showed mobile channels significantly enhance farmers’ recall and knowledge. Bayas et al. (2020) specifically demonstrated mobile apps can deliver targeted information including planting dates, weather forecasts, and location-specific recommendations.
For market trends, mobile‑based MIS (e.g., price SMS services, apps), call‑in radio market bulletins, and social media/WhatsApp groups can transmit frequent price and demand updates. David-Benz et al. (2017) emphasize that diverse broadcasting tools (mobile phones, radio, bulletin boards) are crucial, as solely relying on one method can exclude significant farmer populations. Baumuller et al. (2015) found that radio can be particularly effective, especially in early production stages, while mobile SMS services offer more personalized information.
Interviews with AEOs and Directors corroborated these needs, emphasizing information on good agricultural practices, market channels to avoid exploitation, access to inputs (e.g., through programs like KCEP), value addition (e.g., milling machines), and soil testing. They also highlighted the importance of training on fertilizer composition, land preparation, seed varieties, and post-harvest handling. Specific climate change information required by farmers, as identified by officers, includes using tolerant varieties resistant to worms, proper planting timing, effective weeding techniques, methods for controlling pests and diseases, and conservation agriculture. Some officers also mentioned the need for information on planting fodder trees around maize farms.  Agricultural information channels must be rigorously assessed on relevance, timeliness, and locality to effectively support farmers’ needs across the value chain. Ndimbwa et al. (2020) found that timely and relevant agricultural information is critical, with most smallholder farmers currently depending on informal channels. Adolwa et al. (2018) demonstrated that radio, farmer field days, and workshops offer the most efficient information delivery, with farmers preferring different channels at production, processing, and marketing stages.
4.3. Awareness and Utilization of Climate Change Information 
While 40.3% of farmers were fully aware of climate change impacts, a substantial 35.9% had only partial understanding and 8.8% were unaware, pointing to the need to evaluate communication channels and platforms on their effectiveness in closing this awareness gap and reaching less informed farmers with clear, contextualized messages. The dominance of weather forecasts (83%) and climate‑resilient maize varieties (45.8%), alongside very low uptake of long‑term adaptation strategies (14.5%), further suggests that channels and platforms should be assessed on their capacity to go beyond short‑term advisories and support sustained learning on climate‑smart practices, including the quality and frequency of climate‑related trainings delivered by AEOs. A multi-media communication approach is essential for effectively closing awareness gaps and reaching less informed farmers with contextualized agricultural messages. Dhakal et al. (2025) found that only 9.5% of farmers rely on a single information source, underscoring the need for integrated communication strategies. Mtega et al. (2021) identified key channels including radio, mobile phones, television, fellow farmers, and agricultural extension agents, highlighting the importance of diverse communication platforms.
4.4. Communication Channels and Platforms for Information Dissemination 
Farmers in Nandi County were requested to identify the channels and platforms they use to obtain agricultural information as well as reasons for their choices. The results indicate that small-scale maize farmers draw on multiple communication options.
4.4.1 Market Information
 Radio and TV programs (82.2%) were the primary sources for market information, followed by local market agents (78.6%) and other farmers (66.6%). Digital platforms like SMS alerts (63.8%) and mobile apps (43.3%) are increasingly important. Radio, TV, and digital platforms are increasingly critical sources of agricultural market information for farmers across Nandi. Kiru et al. (2022) finds 79.2% of farmers accessing agricultural content via local radio and 67.7% via TV. Digital platforms are rapidly gaining importance, with Nwaforn et al. (2020) identifying mobile phones and radio as key ICT tools, and Mwakaje et al. (2010) noting 23% of farmers already using ICT for market information.
4.4.2 General Information Sources 
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Radio (75.1%), mobile phones (72.1%), and TVs (71%) were the most widely used general information sources. Other farmers (67.7%), community leaders (61.9%), and workshops (60.3%) also played significant roles. The internet (52.3%) is also utilized. Radio, mobile phones, and television are consistently the most widely used information sources for farmers in Nandi County. Hoang et al. (2020) confirmed mobile phones, TV, and radio as primary ICT tools for agricultural information. Nu et al. (2018) found similar patterns, with family/friends (91.7%), fellow farmers (83.3%), and mobile phones (75%) being top sources. A. et al. (2024) further validated these findings, showing 96.7% mobile phone ownership and 88.3% radio ownership among farmers.
4.4.3. Reliability
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[bookmark: _Toc217045018][bookmark: _Toc219313547]Figure 6: Reliable Sources of Agricultural Information for farmers
Radio and television agricultural programs (75.6%) and peers/fellow farmers (75.1%) were considered the most reliable sources. Farmer cooperatives (69%) and input suppliers (63%) also had high reliability scores. Radio, television, and peer farmers are the most reliable agricultural information sources, with reliability scores around 75%.  Baral et al. (2020) specifically noted that fellow farmers were among the most effective information sources, while Nwafor et al. (2020) found 65% of farmers heavily rely on fellow farmers and extension officials. Farmer cooperatives (69%) and input suppliers (63%) also demonstrated relatively high reliability, suggesting a multi-channel approach to agricultural information dissemination remains valuable for farmers seeking trustworthy guidance.



4.4.4 Preferred Methods

[bookmark: _Toc217045019][bookmark: _Toc219313548]Figure 7: Preferred method of receiving Agricultural Information

Workshops and training sessions (81.6%) and farmer field days (76.2%) were highly preferred for hands-on learning. Radio (74.5%), SMS (69.3%), and television (60%) remained popular. Farmers in Nandi county strongly preferred hands-on, interactive learning methods, with workshops, training sessions, and field days being the most popular extension approaches. This study mirrors Ondiege et al. (2020) study which found that demonstrations were preferred by 90% of farmers, and Selvi et al. (2019) noted hands-on experiences as farmers’ top training priority. Media channels also play a significant role, with radio, SMS, and television remaining popular communication methods. Rodriguez et al. (2015) noted radio as the most frequently mentioned preferred medium.

4.4.5 Effectiveness 
 Mobile phones, radio, workshops, and community leaders were indeed perceived as highly effective communication and behavior change tools in Nandi County. Hampson et al (2017) interactive radio programs showed remarkable effectiveness, with finding that 98% of listeners who heard most broadcasts implemented recommended practices. Lacoella et al. (2022) noted mobile phones as particularly powerful, becoming “a key tool for empowerment and behavioural change” among women. Campbell et al. (2014) demonstrated that mobile phones could transform community health workers from passive information recipients to active agents.
4.4.6 Influencing Factors
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[bookmark: _Toc217045021][bookmark: _Toc219313550]Figure 8: Factors influencing the choice of Information Sources

 Reliability and accuracy (88.2%), cost/affordability (80.8%), and accessibility/ease of use (80%) were the most critical factors influencing farmers' choice of information sources in Nandi. The study suggests that reliability, cost, and accessibility are indeed critical factors in farmers’ information source selection. Maqbool et al. (2023) found that information characteristics like accessibility, usefulness, and credibility significantly impact farmers’ information source exposure. Khatoonabadi et al. (2011) similarly highlighted diversity, accessibility, and reliability as the three main factors governing information source adoption. Linh et al. (2016) reinforces these findings, noting factors like household income, farm size, and educational attainment influence information source selection.
4.4.7 Public Library Usage 
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The findings of the study in regards to usage of library in information access revealed deficiencies in library usage in Nandi County. None of the 320 respondents under study in Nandi County reported ever visiting a public library to find agricultural information, which shows that local farmers are clearly not turning to libraries for the support or resources they need. Sobalaje et al. (2023) reveals that 45.7% of farmers do not use library resources, he states key barriers include inadequate agricultural information resources, low ICT skills, inconvenient library locations, and lack of time. Zimu-Biyela et al. (2020) notes that local libraries are not responding to farmers’ information needs, with oral communication remaining the primary information source. Sigigaba et al. (2022) found that community libraries are not used as an information channel by either extension officers or farmers. No respondent reported using public libraries for agricultural information, indicating a significant disconnect and a need for interventions to make library resources relevant and accessible to farmers.
4.5. Insights from Agricultural Directors and AEOs on Information Dissemination and Challenges 
Interviews with agricultural officers revealed their primary roles include disseminating agricultural extension services, conducting field days, implementing projects, protecting crops, connecting farmers to new agricultural technology, farmer sensitization, training, mobilizing farmers, and assisting with post-harvest handling. Agricultural extension officers play a multifaceted and critical role in supporting farmers through comprehensive services that span technical assistance, education, and community mobilization. Rivendri et al. (2023) they are an extension of the government or agricultural institutions in delivering information, technology, and skills to farmers. They acknowledged the need to reach many farmers in an understandable manner to increase efficiency and improve productivity.
On challenges, officers highlighted limited numbers of AEOs and inadequate staffing as major constraints in providing VAAIS. They also faced resource challenges such as poor infrastructure (roads), limited technological equipment, and insufficient internet access. Mkuki et al. (2013) identifies agricultural officers challenges to include overloaded with non-extension tasks, lacking adequate training, and experiencing insufficient logistical support. Raji et al. (2024) states that despite the obstacles, agricultural extension officers remain crucial in bridging knowledge gaps and improving agricultural productivity across various contexts. Farmers, on the other hand, face significant challenges in accessing digital agricultural information, primarily due to technological, literacy, and knowledge barriers. Khan et al. (2019) states that farmers struggle with smartphone affordability, with only 91.2% owning mobile devices, and significant digital literacy gaps. Low education levels and computer illiteracy further restrict farmers’ ability to utilize digital information platforms Muhanguzi et al. (2022). Research indicates that while digital technologies offer transformative potential, limited internet connectivity, high device costs, and low digital skills substantially impede widespread adoption (Choruma et al., 2024).
5. Conclusion and Recommendations
The evaluation of communication channels and platforms for providing agricultural information services to maize farmers in Nandi County highlights a multifaceted information ecosystem. While traditional media and informal networks remain pivotal and highly trusted, digital platforms are gaining increasing prominence for real-time and targeted information, as confirmed by both farmer surveys and insights from agricultural officers. Farmers prioritize reliable, affordable, and accessible information, underscoring the importance of tailored delivery mechanisms. Challenges exist at both the farmer level (digital literacy, access to gadgets) and the extension officer level (staffing, resources, and infrastructure).
To enhance the provision of VAAIS and foster sustainable maize production in Nandi County, the following recommendations are put forth:

5.1 Integrate Diverse Channels: 
Implement a hybrid approach that combines widely used traditional media (radio, TV), informal networks (peers, community leaders), and robust digital platforms (SMS, mobile apps, social media) to ensure broad reach and targeted, real-time information delivery.
5.2 Strengthen Agricultural Extension Services: 
Empower agricultural extension services by expanding the workforce and building the skills of extension officers through focused recruitment and ongoing training in modern farming techniques and digital communication tools. Equip them with the necessary resources such as digital devices, reliable internet, and better infrastructure to strengthen their ability to reach farmers effectively and deliver personalized support through workshops, field demonstrations, and on-farm guidance.
5.3 Develop Tailored Information Packages 
Design inclusive agricultural information services that respond to the diverse demographics of small-scale farmers considering factors such as age, education level, and farm size while addressing their specific information needs in areas like climate change adaptation, integrated pest management (IPM), soil health, and post-harvest management. The information provided should be culturally relevant, accessible, and enriched with local knowledge to enhance adoption and sustainability


5.4 Promote Digital Literacy and Access 
The County government of Nandi to invest in initiatives that enhance farmers’ digital literacy and expand access to reliable internet connectivity and affordable smart devices. Strengthening these enablers will promote greater adoption and effective use of mobile applications and online platforms for accessing real-time agricultural information and decision-support resources.
5.5 Enhance Reliability and Trust
The county Agricultural officers to build trust and confidence in Value-Added Agricultural Information Services (VAAIS) by delivering information that is accurate, timely, and directly useful to farmers. Encourage respected community leaders, experienced farmers, and local organizations to take part in validating and promoting the information, helping to strengthen its credibility and acceptance among farming communities.
5.6 Reimagine Public Library Engagement 
Nandi County to explore practical ways to connect public libraries with the farming community by curating useful agricultural information, offering digital access points, and working with agricultural experts to host training and learning programs. Such partnerships can help farmers’ access reliable and current information while promoting a culture of continuous learning and knowledge sharing in rural areas.


5.7 Facilitate Market Linkages and Input Access 
Develop and maintain comprehensive, up-to-date information services on market prices, demand trends, and sources of quality seeds and inputs. This can be achieved through dedicated digital platforms that directly links farmers with suppliers and buyers, thereby improving market access and input availability. Such initiatives align with extension officers’ perspectives on the need to strengthen market channels and enhance farmers’ access to agricultural inputs
5.8 Foster Partnerships
Foster strong partnerships among the County Government, national government, and private sector to provide ongoing training for farmers and agricultural officers on emerging technologies. These collaborations will help strengthen the agricultural information ecosystem, promote knowledge sharing, and enhance the effective use of modern communication channels and digital platforms to support agricultural development.
5.9 Encourage Creation of Farmer’s Groups
Support the creation of groups to make it easier to share agricultural information and encourage discussions among farmers themselves. These groups can strengthen collaboration, improve knowledge exchange, and build stronger communication links between farmers and extension service providers.
By strategically developing and disseminating value-added agricultural information services through appropriate and trusted channels, stakeholders can significantly empower maize farmers in Nandi County to adopt sustainable practices, enhance their resilience to climate change, and improve overall productivity and livelihoods.
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Prefered method of receiving Agricultual information

Respondents	One-on-one consultations with experts	Social media platforms	Online videos and webinars	Interactive mobile apps	TV's	Radio programs and podcasts	Short messaging services (SMS)	Printed handouts and pamphlets	Farmer field days and demonstrations	Workshops and training sessions	180	110	40	80	200	240	220	50	180	280	Percentage (%)	One-on-one consultations with experts	Social media platforms	Online videos and webinars	Interactive mobile apps	TV's	Radio programs and podcasts	Short messaging services (SMS)	Printed handouts and pamphlets	Farmer field days and demonstrations	Workshops and training sessions	56.25	34.380000000000003	12.5	25	62.5	75	68.75	15.63	56.25	87.5	



Library Usage

Respondents (out of 320)	NO	320	Percentage (%)	NO	100	
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