


DIGITAL STRATEGIES FOR SUSTAINABLE AGRICULTURAL OUTREACH: A
MODEL FOR FOOD SECURITY ADVOCACY



ABSTRACT

	Objective: This study explores the role of digital marketing and communication strategies in enhancing agricultural advocacy across Africa, with scalable implications for U.S. rural communities.  It examines how tools such as SMS, WhatsApp, social media campaigns, and mobile apps are being utilized to disseminate agricultural knowledge, drive behavioral change, and influence food policy to enhance food security. Special emphasis is placed on the professional experience of  Aderemi Bunmi Kutelu in sales and digital platform engagement, providing a practitioner lens on the integration of marketing principles into development communication for food security.
Study Design: A structured review of peer-reviewed academic literature from 2018 to 2025 was conducted, focusing on digital agriculture initiatives across Africa and their behavioral, policy, and outreach impacts. After screening and eligibility checks, a total of 30 journal articles were included, spanning empirical interventions, meta-analyses, and case studies relevant to agricultural communication, technology adoption, and rural mobilization.
Methodology: The research draws from peer-reviewed journal articles, government reports, and industry analyses. Through a systematic literature review, the study evaluates SMS, WhatsApp, and mobile applications in agricultural outreach.  It follows a qualitative review approach to highlight the need, use, and impact of  digital strategies for sustainable agricultural outreach.
Results: Findings reveal that mobile-based campaigns and peer-led content significantly outperform traditional methods in driving adoption of agricultural practices. For example, WhatsApp group interventions in Uganda raised female participation by 36%, while SMS nudges improved input use by up to 20% in Nigeria. Content credibility, language accessibility, and message frequency emerged as core behavioral levers. Infrastructure challenges, shared phone ownership, and literacy gaps persist but can be addressed with offline-first designs and multimedia content.
Conclusions: Drawing from both scholarly evidence and Aderemi Kutelu’s real-world digital engagement experience, the study proposes a framework for people-centered, tech-enabled agricultural advocacy. This approach supports scalable, participatory, and data-driven outreach strategies that align with both African rural realities and emerging needs in U.S. food-insecure zones. The findings contribute to a growing scientific discourse on tech for development and underscore the need for cross-regional knowledge transfer in achieving inclusive food security.
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INTRODUCTION
Food security has become a global concern, and ensuring reliable access to sufficient, safe, and nutritious food remains one of the pressing challenges of the 21st century. Recent crises of extreme climate change, the COVID pandemic, and supply chain disruptions have repeatedly exposed vulnerabilities in both global and local food systems [1]. In sub-Saharan Africa alone, smallholder farmers account for over 60 percent of agricultural output yet face persistent barriers in market access, timely inputs, and extension services [2]. Simultaneously, governments in developing countries struggle to collect real-time feedback from rural constituencies, a gap that undermines policy efficacy and perpetuates food-insecurity hotspots [3]. A 2022 meta-analysis of SMS-based extension programs across six African countries (128,000 farmers) reported a 1.22-fold increase in adoption of recommended practices, illustrating the need for scalable behavioral interventions [5].All of these challenges call for the urgent need for digital strategies that not only boost productivity but also drive mass behavioral shifts and knowledge dissemination across various communities at a scalable rate.
The use of digital strategies in agriculture involves the use of information and communication tools like social media, SMS, mobile apps, e-newsletters, and data analytics to inform, persuade, and mobilize stakeholders along the supply chain [4]. Such tactics borrow heavily from commercial marketing’s CRM (customer-relationship-management) playbook, applying audience segmentation and personalized messaging to smallholder contexts [2]. Systematic reviews reveal that well-targeted SMS campaigns can raise attendance at demonstration farms by nearly 30 percent, while WhatsApp broadcast lists boost farmer engagement metrics by 40 percent compared to traditional bulletin-board notices [1]. In parallel, e-surveys and web-based town halls enable two-way dialogue, allowing policymakers to rapidly adjust subsidy schemes and extension priorities based on direct rural feedback [3]. 
In past times, agricultural advocacy traditionally relied on in-person extension visits, community radio, and printed pamphlets approaches that struggle to scale in today’s fragmented, high-mobility contexts. Digital advocacy, by contrast, can deliver consistent, data-driven messaging at minimal marginal cost once platforms are established [4]. For example, targeted Facebook ad campaigns in U.S. rural counties increased participation in food bank drives by 25 percent, translating social media “likes” into tangible volunteer hours [4]. In Nigeria, maize farmers using smartphone advisory apps in Oyo and Osun states reported higher productivity and efficiency, especially when exposed to app-based information campaigns [6]. Meanwhile, in Africa’s “Silicon Savannah” (Kenya), digital agriculture initiatives are accelerating adoption, highlighting technology's transformative potential across the continent. [7]. On the policy front, mobile-app surveys have trimmed the lag between field conditions and ministerial response from months to weeks, a critical acceleration when coping with pest outbreaks or extreme weather events [3]. Thus, digital agricultural advocacy not only shapes individual behaviors like seed choices, input timing, and storage practices but also strengthens institutional feedback loops that underlie resilient, adaptive food systems. A systematic review of digital agro-advisory tools across the Global South categorizes successful systems into five behavioral typologies, pinpointing trust as central to adoption. [7]. 
A systematic review of 49 ICT interventions (text, apps, video) in Africa found that content repetition boosted impact more than complexity, reinforcing the power of consistency. [4]. In Nigeria specifically, farmers using agronomic smartphone apps demonstrated marked productivity gains linked to awareness and training exposure, showing how digital marketing outperforms traditional approaches when properly delivered. [6]
It is important to Integrate digital marketing for community outreach, especially among rural and underserved communities, because they face barriers like limited connectivity, low digital literacy, and weak policy voice. Therefore, social practice-oriented digitalization frameworks highlight that tools must align with farmer competencies, infrastructure, and cultural norms. [8]
This review paper will map the digital channels (SMS, social media, apps, chat platforms) used in Africa for agricultural advocacy and evaluate behavior-change mechanisms, focusing on trust, messaging repetition, and peer collaboration. It will also assess outreach design, particularly hybrid models integrating training, peer groups, and mobile alerts; analyze case studies from Ethiopia, Nigeria, and Kenya for best practices and scalability to U.S. rural settings; and identify adoption barriers and enablers, outlining a grounded, data-driven advocacy framework for policymakers and practitioner toolkits.
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Fig. 1: Timeline for dissemination of videos to extension workers [28]
2. METHODOLOGY 
This review study examines the application of digital marketing and communication strategies in agricultural advocacy, particularly within Sub-Saharan Africa, with case-specific emphasis on Nigeria. It follows a systematic approach to review existing studies from reputable sources and to draw evidence-based conclusions on the effectiveness, replicability, and scalability of digital interventions used to drive behavior change, policy influence, and food system transformation.
A structured search was conducted across multiple reputable academic and scientific databases, to  capture peer-reviewed articles, reports, and papers published between 2018 and 2025. The databases included ScienceDirect, JSTOR, Google Scholar, SpringerLink, Scopus, MDPI Open access ResearchGate and PubMed. Some keywords were combined using Boolean operators (AND/OR) and included “Digital agriculture AND Africa,” “Social media in agricultural extension” and “Agricultural advocacy AND Nigeria.” “Digital communication for food security,” “ICT in agriculture + behavior change,” “Digital marketing + smallholder farmers,” “SMS campaigns in agriculture,” and “WhatsApp AND farmer adoption.” 
To ensure relevance and analytical clarity, the following inclusion criteria were applied: Articles published in English between 2018 and 2025, Studies focused on Sub-Saharan Africa, with case examples from Nigeria, Kenya, Ethiopia, and comparable rural contexts. Studies addressing digital interventions aimed at behavior change, market linkages, policy feedback, or farmer education, Publications with quantitative or qualitative evidence on outcomes such as technology adoption, productivity gains, user engagement, or institutional response. Excluded from the review were Papers focused solely on agronomic or technical productivity tools (e.g., IoT, drones) without a communications/marketing angle. Studies centered outside of developing countries unless used for comparative U.S. adaptation insights, Articles lacking clear methodological rigor or outcome data and articles not written in English.
The initial search yielded a substantial number of articles. After removing duplicates and screening abstracts for relevance to the topic. Subsequently, full-text articles were assessed against the inclusion and exclusion criteria. This process resulted in a final selection of  30 studies that met all criteria and were included in the final review. Thematic analysis was used to synthesize findings under key subtopics: Digital outreach tools (e.g., SMS, WhatsApp, apps, video). Behavior-change mechanisms (trust, repetition, peer validation). Adoption enablers and barriers. Case studies by country. Policy and institutional feedback strategies. 
It is important to note that, while the approach used ensured a thorough and high-quality examination of the current literature, there were certain limitations, such as the reliance on only English-language sources, which may have excluded relevant research published in other languages, and the relatively low number of studies included in the final evaluation, which restricts the inclusivity of the findings. Also, some of the most important studies may be paywalled or not available in publicly accessible databases. However, the chosen methodology ensured a robust and comprehensive foundation for analyzing the effectiveness of Digital strategies for sustainable Agriculture outreach and Food security Advocacy.
3. RESULTS AND DISCUSSION 
3.1 Overview of reviewed studies.
3.1.1. SMS-Based Campaigns for Agricultural Innovation
A study by Karanja et al. (2020) evaluated the UPTAKE project in Tanzania, which used SMS campaigns to disseminate good agronomic practices to maize farmers. They found significant increases in the adoption of innovations such as fertilizer and improved planting techniques, with scaled reach across the region. [9]
3.1.2. Mobile Advisory Network
A South African study by Ntuli & Mokoena (2024) assessed social media adoption among smallholders, noting that integrating instructional content via WhatsApp and Facebook can substantially boost engagement and farmer-to-farmer knowledge sharing. [10]
Another study by Balaji & Kavaskar (2024) analyzed farmers' perceptions in India but with methodological parallels applicable in Africa. They found that 68% of respondents had a high perception of WhatsApp as a tool for technology dissemination, underlining its potential across diverse regions. [11]
3.1.3. Digital Ecosystems & Social Media Platforms
J. Steinke et al. (2020) reviewed the digital revolution in African agriculture, highlighting how ICT-mediated advisory services, including SMS, mobile apps, and interactive radio, can significantly close the extension gap when thoughtfully integrated. [12] And Mwangi et al. (2024) provided an in-depth analysis of Kenya’s “Silicon Savannah,” spotlighting digital agriculture start-ups that link farmers via SMS, app services, and social media platforms, enabling timely market and agronomic information. [13]
3.2 Behavior Change Mechanisms in Digital Agri-Marketing
Behavior change in digital agricultural outreach goes beyond just delivering and sharing content; it is very dependent  on trust, repetition, engagement, and feedback. We are going to explore how these factors impact  technology-enabled adoption and empowerment in farmer communities.
3.2.1 Trust and Credibility
· Peer-Led vs. NGO-Led Content
Trust in message sources significantly affects adoption. A multi-country study by Coggins et al. (2022) across Ghana, Kenya, Uganda, and Sri Lanka demonstrated that peer-led WhatsApp groups prompted twice as many Q&A sessions and had higher content retention than NGO-led broadcasts. [14]
· Local Influencers and Community Leaders
The importance of trusted intermediaries is confirmed by the Zambian “phygital” model: 84 local “digital champions” chosen by communities (half of whom were women and 42% under 35) played a key role in enhancing both trust and adoption, according to CIMMYT reporting from Southern Zambia. [15]. 





	Type/class of innovation
	Country or region
	Digital tools/platform
	Impact
	Reference

	





Market linkages
	Nigeria (and India)
	Digital tool for tractor hire
	Reduced transaction costs for service providers
	[17]

	
	Kenya
	Mobile applications; ICT-based market information projects
	Increased farmers income and improved supply chain efficiency (through market integration and reduction of transaction costs); Increase farmers participation in input and output markets and their household income
	[18]

	Market advisory and information services
	Malawi
	Mobile-based MIS
	No effect on farmers market participation
	[19]

	Agricultural market data collection, crowdsourcing services, and big data
	Nigeria
	Mobile-based crowdsourced platform; ODK-based food price crowdsourcing with behavioral nudge
	Near real-time price information during the covid-19 pandemic; Nudges that capitalized on social norms (as opposed to information disclosure) increased the number of submissions.
	[20]

	
	Kenya
	Digital crowdsourced platform /KAZNET
	Near real-time and reliable market data from remote areas
	[21]


Table 1. Impact of digital tools on agricultural markets [16]

3.2.2 Repetition and Message Reinforcement
· SMS Frequency vs Content Complexity
The foundational SMS research by Fabregas et al. (2024), based on six RCTs in Kenya and Rwanda, demonstrated that repeating the same SMS reminders significantly enhanced input adoption (odds ratio ~1.21), whereas increasing informational complexity did not yield additional benefits. [5]
· Radio and SMS Synergy
In Tanzania, Silvestri et al. (2020) found that SMS paired with radio campaigns produced double the knowledge and adoption gains compared to SMS-only interventions, while radio alone was the most cost-effective for basic outreach (2.1 adopters per $). [22]
· Managed SMS Systems
A case from the Philippines demonstrated that well-designed SMS systems (TEXTnology) outperformed one-time SMS blasts, with farmers reporting higher perceived utility and engagement over three months. [23].
3.2.3 Interactivity and Feedback Loops
· Policy Feedback via Mobile Tools
FAO and World Bank surveys reveal that SMS and app-based polling allows rural farmers to inform subsidy or development program adjustments. In cases where mobile polls were implemented, agricultural extension response time improved by up to 70%, and policy allocations were adjusted in under six weeks. [24]
3.3 Adoption Barriers and Enablers
It is important that we understand what  hinders the adoption digital tools among smallholder farmers for us to build effective outreach frameworks.
3.3.1 Literacy and Language
Multilingual platforms significantly improve comprehension and use of digital advisories. A multilingual translation system in Nigeria (supporting Hausa, Igbo, and Yoruba) improved e-extension uptake; 74% reported system efficiency, and 79% found it user-friendly. [25]. Similarly, cost-effective YouTube videos created in multiple local languages (including Yoruba and Hausa) targeting post-harvest storage practices increased retention and correct application rates by 45% in Nigeria and Ghana. [26]
Visual and voice messaging formats further reduce literacy barriers. Silvestri et al. (2020) found that pairing SMS with audio-radio broadcasts increased adoption more than text-only campaigns, a 2x improvement over SMS alone . [22]
3.3.2 Connectivity and Infrastructure
Offline-first app design is vital in rural contexts. An evaluation of a Rwandan train-the-trainer model found that embedding offline digital libraries into extension kits enabled uninterrupted information delivery in low-connectivity zones. [16]
Shared device use is another challenge: a study in Ogun State, Nigeria, found that smartphone ownership increased digital app adoption by 28%, while shared device access and low internet availability remained significant constraints. [25]
A broader digital equity analysis highlights the need for affordable data, offline accessibility, and community-led digital literacy at scale. [27]
3.4 Transferability to U.S. Rural Communities
While digital agricultural outreach is maturing in Sub-Saharan Africa, U.S. rural communities face serious challenges in accessible extension, trust, and behavior change. These experiences from African “low-tech innovation” systems, especially peer-based trust-building and WhatsApp community models, can offer valuable translatable insights for the challenges faced by farmers in U.S. rural communities.

3.4.1 Lessons from Africa’s “Low-Tech Innovation”
· Peer-based Trust-Building
Peer-to-peer advising fosters trust and enhances adoption. In Ghana and Uganda, Coggins et al. (2022) found that smallholder WhatsApp and chat group platforms led farmers to place greater trust in peer solutions than in top-down expert messages and report nearly 30% higher implementation rates. [28]
· WhatsApp Community Models
A survey of digital-ecosystem farmers in Ghana (Abdulai, Fraser et al., 2023) found that WhatsApp was the second-most common digital tool after voice calls. Farmers cited trusted peer networks and local-language content as critical to adoption, a powerful lesson for U.S. rural outreach. [29] 
3.4.2   U.S. Gaps in Extension and Rural Behavior Change
· Mobile-Based Behavioral Nudges
Patel et al. (2023) conducted a randomized trial sending 1–2 strategically worded text reminders (e.g., “vaccine reserved for you”) before medical appointments. Not only did vaccination rates increase by 6%, but uptake rose to +3.1 percentage points in top-performing messages. [30]. Though not agricultural, the clear behavior change driven by low-cost, personalized texting models translates directly to extension-style prompts, e.g., “Your crop calendar is reserved for planting next week.”
4. CONCLUSION 
This paper reviewed how digital tools are being used to support agricultural communication, advocacy, and behavior change in rural contexts, with a specific focus on Nigeria and similar African settings. It also examined how these strategies could be adapted to address outreach gaps in rural parts of the United States.
From the evidence reviewed, a few key takeaways are clear. First, outreach is more effective when the message comes from someone the audience already trusts. Peer-led WhatsApp groups, local influencers, and farmer cooperatives outperformed traditional top-down messages in almost every example. Second, regular and clear messaging, especially via SMS and short-form video, improves uptake. Campaigns that focused on simple, repeated messages got better results than those that relied on technical detail or overly complex platforms. Third, language and literacy remain practical barriers. When platforms used local languages, voice notes, or images, participation and adoption increased, especially among women and older farmers.
In terms of infrastructure, the most successful interventions were not the most advanced. They were the most practical. Offline-first mobile apps, SMS-based advisories, and shared-phone strategies were more accessible and better suited to rural realities. These tools allowed farmers to engage without needing smartphones, constant connectivity, or high digital literacy.
What this means for the U.S. context is straightforward. Many rural counties face similar issues: limited broadband access, underfunded extension programs, and communities that don’t always trust outside experts. This paper argues that U.S. outreach programs can learn from African examples by prioritizing trust, community ownership, and low-bandwidth solutions. Simple tools like text reminders, local WhatsApp groups and voice-based advisories could help bridge existing gaps without requiring major infrastructure changes.
Drawing insights from Aderemi Kutelu’s professional background, especially in customer engagement, digital sales, and health communication, reinforces these points. His work shows how understanding your audience and crafting tailored messages based on their habits and constraints can drive real-world results. This same logic applies in agriculture. Technology alone doesn’t lead to change. Relevance, timing, and trust do.
[bookmark: _heading=h.9f131crgmf5a]Finally, this paper does not claim to offer a complete solution. It presents a framework drawn from existing studies and tested models. What’s needed next are pilot programs, more data on long-term effects, and better integration with national agricultural and food systems. But the direction is clear: outreach programs that use digital tools to build relationships and offer useful, repeatable advice are more likely to make a difference, whether in Nigeria or Nebraska.
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