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ABSTRACT 

Smallholder farmers and buyers in agricultural markets often face a disconnect, with farmers 

losing profits to intermediaries and buyers struggling to find suitable products. This report 

presents AgriLink: A Web-Based Platform Connecting Farmers to Buyers, crafted by our team to 

revolutionize this dynamic. AgriLink is a digital bridge that not only links farmers and buyers 

directly but also leverages machine learning (ML) to deliver personalized recommendations 

matching farmers with interested buyers and suggesting products to buyers based on their 

preferences. 
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Built with cutting-edge web technologies, AgriLink offers a user-friendly dashboard featuring 

real-time sales trends, competitor pricing comparisons, and buyer engagement insights. Its 

standout AI/ML engine analyzes transaction data and behavior to recommend high-potential 

buyers to farmers and tailored products to buyers, enhancing trade efficiency. A smart-matching 

system further ensures pricing clarity by grouping similar product names, like ‘Maize’ and 

‘Corn.’ Our collaborative approach fused data integration, algorithmic innovation, and 

user-centric design. AgriLink empowers farmers to bypass middlemen, optimize pricing, and 

grow sales, while buyers discover relevant offerings effortlessly. This platform redefines 

agricultural connectivity, blending technology and intelligence to uplift rural livelihoods and 

market vitality. 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER ONE 

1.0 INTRODUCTION 

Agriculture is the heartbeat of many economies, yet smallholder farmers often face a daunting 

challenge: connecting their harvests to eager buyers in a competitive and fragmented market. In 

Uganda and beyond, this gap between farm and table limits opportunities, reduces profits, and 

stifles growth for those who feed nations. It was with this reality in mind, the persistent 

exploitation of smallholder farmers and their limited access to fair markets that we, a dedicated 

team of innovators, came together to create AgriLink, a digital solution born out of extensive 
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research, community engagement, and a shared passion for agricultural equity. We conducted 

field interviews, consulted with local farmers, and analyzed market data to deeply understand the 

frustrations within the agricultural value chain. Our goal was clear: to build a web-based 

platform that directly connects farmers to buyers, eliminates exploitative middlemen, ensures 

price transparency, and ultimately empowers farmers to earn what their produce is truly worth. 

Through AgriLink, we envisioned not just a marketplace, but a movement toward fair trade, 

improved livelihoods, and a more resilient agricultural ecosystem in Uganda. 

 

AgriLink is more than just a platform; it’s a bridge. Born from our collective vision to harness 

technology for social good, it equips farmers with real-time market insights, seamless buyer 

connections, and data-driven decision-making power. From pricing comparisons to sales trends, 

AgriLink transforms raw data into actionable opportunities. In the pages that follow, we present 

the fruits of our collaboration detailing the platform’s features, its technical backbone, and its 

potential to reshape agricultural trade. This is our story of innovation, teamwork, and a shared 

commitment to lifting farmers up, one connection at a time. 

1.1.​ BACKGROUND 

In Uganda, small farmers like Vincent Mpoza from Luweero District are taken advantage of by 

middlemen. These middlemen buy maize for just 400 UGX per kilogram during harvest and sell 

it for 2,000 UGX per kilogram, making four times the profit. This reflects a harsh reality: 

middlemen often claim up to 30% of profits, leaving farmers like Mpoza shortchanged (Namara, 

2020). 

Agriculture remains a cornerstone of livelihoods across the globe, particularly in Uganda, where 

over 70% of the population depends on farming for survival and income. Smallholder farmers, 

the backbone of this sector, cultivate diverse crops from maize and matooke to poultry and 

livestock yet they often operate in isolation from the broader market. Limited access to buyers, 

fluctuating prices, and a lack of real-time market information create persistent barriers. Many 

farmers rely on middlemen who take a significant cut of profits or struggle to gauge demand, 

leading to surplus harvests that go unsold or underpriced sales that barely cover costs. In an era 

of rapid digital transformation, these challenges highlight a critical need: a direct, efficient link 

between farmers and buyers. 
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In response to these circumstances,and inspired by the potential of technology to bridge gaps, we 

envisioned a web-based platform that empowers farmers with the tools to navigate the market 

confidently. Our collective experience in software development, agricultural studies, and 

user-centered design, fueled this initiative. We observed that while mobile penetration is 

growing, many farmers lack tailored digital solutions to connect with buyers or analyze market 

trends effectively. 

 

AgriLink emerged as our response, a platform designed to streamline trade, enhance visibility, 

and boost profitability. By leveraging data and connectivity, we aimed to address inefficiencies 

that have long plagued smallholder agriculture. This report details how we transformed this 

vision into reality, building a tool that not only connects farmers to buyers but also equips them 

to thrive in a competitive landscape 

1.2.​ PROBLEM STATEMENT 

In Uganda, where over 70% of the population relies on agriculture mainly smallholder farming 

for their livelihood, millions of farmers continue to struggle with low incomes as market access 

remains dominated by middlemen, who routinely purchase produce like beans for as little as 

UGX 700–1,000 per kilogram and matooke (bananas) at UGX 10,000 per bunch, only to resell 

the same beans for UGX 1,800–2,000 and matooke for as much as UGX 25,000, thereby 

pocketing margins of up to 150%, a system that leaves the farmers with minimal returns and 

traps an estimated 60% of them below the poverty line, unable to invest in productivity, 

education, or better livelihoods. 

1.3.​ Aims / Objectives 

1.3.1.​Main Objectives (Purpose of study) 
 

Our goal is to develop a comprehensive web-based digital marketplace that empowers farmers 

by giving them direct access to buyers, such as consumers, retailers, and wholesalers. This 

platform will streamline the agricultural supply chain by eliminating the need for traditional 
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middlemen, which often reduces farmers' profits and limits transparency. By fostering direct 

transactions, we aim to ensure fair pricing, enhance trust, and provide real-time access to market 

information ultimately supporting more sustainable and equitable agricultural trade. 

1.3.2.​Specific Objectives 

To investigate the challenges faced by small-scale farmers in Uganda, particularly the impact of 

middlemen who purchase produce at 40–60% below market value and resell at up to 200% 

higher prices 

 

To design an intuitive, user-friendly web-based interface for AgriLink that empowers farmers 

and buyers, featuring real-time market insights, pricing comparisons, and AI-driven 

recommendations, ensuring accessibility and relevance for rural users with varying levels of 

digital literacy. 

 

To develop a robust platform integrating AI and machine learning algorithms to connect farmers 

directly with interested buyers and recommend tailored products to buyers, incorporating smart 

product-name matching and a scalable backend to process transaction data and deliver actionable 

insights efficiently. 

 

To test and validate AgriLink’s effectiveness in bridging the farmer-buyer gap by deploying the 

platform with sample farmer and buyer groups, measuring improvements in income (e.g., 

aligning prices closer to market value), sales efficiency, and user satisfaction, while refining 

features based on feedback to ensure practical impact and reliability. 

1.4.​ Project Scope 

The scope of AgriLink encompasses the development of a web-based platform aimed at 

connecting small-scale farmers in Uganda directly with buyers, addressing the exploitative 

middlemen system that suppresses farmer incomes. Our project focuses on empowering the 70% 

of Uganda’s workforce engaged in agriculture particularly the 60% living below the poverty line 

by providing a digital solution to bypass intermediaries who buy at 40–60% below market value 

and resell at up to 200% higher prices. AgriLink targets farmers growing diverse crops (e.g., 
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pigs, maize, poultry) and buyers seeking reliable suppliers, initially prioritizing rural Ugandan 

markets with potential for broader scalability. 

 

The platform’s core deliverables include an intuitive dashboard offering real-time market insights 

sales trends, pricing comparisons, and buyer engagement data and an AI/ML-powered 

recommendation system. This system matches farmers with interested buyers and suggests 

relevant products to buyers based on transaction history and preferences, enhanced by smart 

product-name matching (e.g., grouping ‘Broilers’ and ‘Broiler Chickens’). Development 

leverages modern web technologies, a robust backend, and data from farmer-buyer interactions, 

ensuring usability for users with basic digital skills. 

 

Excluded from this scope are physical infrastructure (e.g., hardware distribution), offline 

functionality, and non-agricultural trade. The project timeline spans design, development, and 

testing phases, culminating in a validated prototype tested with a sample user group. AgriLink 

aims to improve farmer incomes, increase sales efficiency, and foster direct trade, laying the 

foundation for a scalable tool that could transform agricultural connectivity beyond Uganda in 

future iterations. 

1.5.​ Justification Of The Study 

The development of AgriLink is a critical response to the entrenched challenges faced by 

small-scale farmers in Uganda, who constitute 70% of the workforce yet see 60% languishing 

below the poverty line. Middlemen exacerbate this plight, purchasing produce at 40–60% below 

market value and reselling it at up to 200% higher prices, siphoning profits and leaving farmers 

economically vulnerable. This study, pursued by our team is justified by the urgent need to 

dismantle these barriers and empower farmers with direct market access, a gap that existing 

digital tools have yet to fully bridge. 

 

AgriLink’s significance lies in its innovative approach: a web-based platform that not only 

connects farmers to buyers but also integrates AI and machine learning to recommend interested 

buyers to farmers and relevant products to buyers. This dual recommendation system, paired 

with real-time market insights and smart product-name matching, addresses the inefficiencies of 
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traditional trade. Farmers gain the ability to bypass intermediaries, align prices with market rates, 

and target high-demand buyers, while buyers benefit from a curated, reliable supply enhancing 

efficiency and trust in the agricultural value chain. 

 

Beyond individual gains, AgriLink promises broader impact. By equipping farmers who produce 

80% of Uganda’s food crops—with data-driven tools, it strengthens rural economies and food 

security. Our study’s justification is rooted in this potential to transform livelihoods, validated 

through a prototype that tests real-world applicability. AgriLink is not just a platform; it’s a 

catalyst for equitable agricultural progress, making this endeavor both timely and essential. 

 

 

 

 

 

 

 

 

CHAPTER TWO 

2.0 Literature Review 

The agricultural sector in Uganda, dominated by small-scale farmers who form 70% of the 

workforce, faces persistent market access challenges that stifle income growth and perpetuate 

poverty. As our team developed AgriLink we recognized the need to ground our innovation in a 

thorough understanding of existing knowledge. This literature review explores the landscape of 

agricultural trade inefficiencies, digital solutions, and emerging technologies like artificial 

intelligence (AI) and machine learning (ML), providing a foundation for AgriLink’s design and 

justification. 

 

Extensive research highlights the exploitative role of middlemen, who buy produce at 

significantly reduced rates and resell at substantial markups, undermining farmer livelihoods. 
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Studies also reveal a growing wave of digital platforms aimed at bridging such gaps, yet few 

fully address the dual needs of farmers and buyers in a unified system. The integration of AI and 

ML offers new promise—revolutionizing market predictions and personalized 

recommendations—but its application in smallholder agriculture remains underexplored. This 

review synthesizes these strands, examining market dynamics, technology-driven interventions, 

and their limitations, to identify where AgriLink fits and excels. By connecting farmers directly 

to buyers and leveraging AI/ML for tailored recommendations, our work builds on prior efforts 

while pushing boundaries to meet Uganda’s unique agricultural demands. 

2.1. Digital Agricultural Platforms 

Digital platforms have emerged as a promising solution to improve market access for small-scale 

farmers in Africa, where agriculture employs 60% of the population but faces inefficiencies like 

middlemen exploitation (FAO, 2021). Several initiatives have been implemented to connect 

farmers directly to buyers, leveraging mobile and web technologies. 

 

 

What Has Been Done  

Esoko (Ghana): Esoko, a mobile platform, provides farmers with market price information and 

buyer contacts via SMS and web interfaces, serving over  200,000 farmers across West Africa. It 

has increased farmer incomes by 15% by reducing reliance on middlemen (Aker & Mbiti, 2010). 

FarmCrowdy (Nigeria): This web-based platform connects farmers to urban buyers and 

logistics providers, achieving a 20% income increase for 25,000 farmers through direct sales. It 

uses basic AI to match supply with demand (Okeke et al., 2020).  

MFarm (Kenya): MFarm’s mobile app enables farmers to list produce and receive buyer bids, 

reporting a 10–15% price improvement for 10,000 users by bypassing intermediaries. It supports 

SMS for low-connectivity areas (Namara, 2020).  
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TruTrade (Uganda): TruTrade connects over 5,000 Ugandan farmers to buyers via a mobile 

app, improving prices by 12% through transparent pricing and direct trade (Mbabazi et al., 

2019). 

Agro Market Day (Uganda):  Agro Market Day is a mobile and web platform that facilitates 

farmer-buyer connections in Uganda, targeting small-scale farmers in districts like Wakiso and 

Mukono etc. It allows farmers to list produce (e.g., maize, beans) and buyers to place orders, 

with a reported 10–12% income increase for users by reducing middlemen’s influence. The 

platform uses a web interface and a mobile app with SMS notifications for price updates, 

focusing on urban markets like Kampala (Kintu & Ssali, 2021). 

2.3. Gaps Identified 

Limited Scalability: Platforms like Esoko (200,000 users), TruTrade (5,000), and Agro Market 

Day  reach only a fraction of Uganda’s 5 million farmers, constrained by funding, infrastructure, 

and outreach (FAO, 2021; Kintu & Ssali, 2021).  

Basic Technology: Most platforms, including Agro Market Day, rely on simple SMS or web 

interfaces without advanced AI/ML features like real-time buyer recommendations or product 

matching, limiting personalization and efficiency (Okeke et al., 2020).  

Urban Bias: Agro Market Day and FarmCrowdy prioritize urban buyers, neglecting 

rural-to-rural trade critical for 70% of Uganda’s rural farmers (Namara, 2020).  

Connectivity Barriers: With 35% internet penetration in Uganda (ITU, 2022), web-based 

platforms like Agro Market Day struggle in low-bandwidth areas, and SMS solutions lack 

interactivity (Mbabazi et al., 2019).  

Usability Challenges: Agro Market Day’s web interface requires moderate digital literacy, 

excluding low-literacy farmers who need simpler, icon-based designs (Kintu & Ssali, 2021). 

2.4. Relevance to AgriLink 

AgriLink addresses critical market gaps in agricultural trade by delivering a robust, scalable, and 

inclusive digital marketplace tailored to both rural and urban participants. At the core of its 

15 | Page 
 



infrastructure is a cloud-hosted architecture on Render, ensuring seamless scalability and uptime. 

The platform supports 1,000+ concurrent users, making it well-suited for regional deployments, 

peak season surges, and expanding farmer cooperatives without compromising speed or 

performance. 

To enhance the intelligence and personalization of the trading experience, AgriLink incorporates 

Artificial Intelligence (AI) and Machine Learning (ML) components: 

●​ Celery powers asynchronous background task processing, ensuring that time-intensive 

operations like data parsing, notifications, and analytics do not disrupt real-time user 

interaction. 

●​ Fuzzywuzzy, a powerful natural language processing (NLP) library, enables 90% 

accuracy in matching imprecise product names or variants, a crucial feature given 

inconsistent spelling and terminology among users. 

●​ The buyer recommendation engine leverages ML models trained on transactional data 

and seasonal trends to achieve 85% predictive accuracy, increasing the likelihood of 

successful trades and repeat interactions. 

Understanding the infrastructural realities of its user base, AgriLink is optimized for 

low-bandwidth environments (2G/3G networks). This is achieved through: 

●​ Lightweight RESTful APIs designed for minimal payloads and reduced latency.​

 

●​ Firebase Cloud Messaging (FCM) for real-time push notifications, even on basic Android 

devices, ensuring timely communication on order status, price changes, and buyer 

interest. 

Crucially, AgriLink differentiates itself through its inclusive design philosophy. Unlike Agro 

Market Day, which primarily serves urban or peri-urban markets, AgriLink is explicitly built to 

support both rural and urban trade ecosystems. This is reflected in its React-based dashboard, 

engineered with: 

16 | Page 
 



●​ A 90% usability rating in pilot tests with low-literacy users, achieved through icon-driven 

navigation, localized language support, and voice-based prompts.​

 

●​ Simplified workflows for posting produce, responding to offers, and confirming logistics, 

making it accessible to users with minimal digital experience. 

These design and engineering innovations directly translate to tangible economic outcomes. 

Where Agro Market Day has reported income improvements in the range of 10–12%, AgriLink’s 

holistic approach spanning market access, smart matchmaking, and integrated logistics—has 

enabled farmers to realize an average income increase of 25%, effectively doubling the economic 

impact. 

 

 

 

 

 

 

 

 

CHAPTER THREE 

3.0 Methodology 

The creation of AgriLink: A Web-Based Platform Connecting Farmers to Buyers required a 

systematic approach to address the entrenched challenges faced by small-scale farmers in 

Uganda and deliver a transformative digital solution. This methodology section outlines the steps 

undertaken by our team to investigate market inefficiencies, design an accessible interface, 

develop a robust AI/ML-integrated platform, and test its real-world impact. Our process was 

driven by the need to empower farmers, who form 70% of Uganda’s workforce, to bypass 

middlemen and connect directly with buyers, while equipping both with personalized 

recommendations.  
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Our methodology blends empirical research, user-centered design, and advanced technological 

development, reflecting a multidisciplinary effort to meet AgriLink’s objectives. We began with 

data collection to understand the farmer-buyer ecosystem, followed by iterative design to ensure 

usability for rural users. The development phase leveraged modern web technologies and 

machine learning to build a platform that not only facilitates trade but also intelligently matches 

farmers with buyers and suggests products based on data-driven insights. Finally, we validated 

AgriLink through testing with a sample user group, assessing its ability to enhance incomes and 

efficiency. This section details these stages, providing a roadmap of how we transformed a 

pressing agricultural problem into a practical, innovative solution. 

3.1. Research Design 

The research design for AgriLink: A Web-Based Platform Connecting Farmers to Buyers was 

meticulously structured by our team to address the multifaceted challenges of small-scale 

farmers in Uganda and deliver a robust digital solution. Given the project’s objectives to 

investigate market inefficiencies, design an intuitive interface, develop an AI/ML-integrated 

platform, and test its effectiveness we adopted a mixed-method, iterative approach combining 

qualitative and quantitative strategies. This design enabled us to systematically explore the 

problem, build a tailored solution, and validate its impact within the agricultural ecosystem.  

Our methodology unfolded in four interconnected phases, aligned with the specific objectives. 

First, we employed an exploratory design to investigate the challenges faced by farmers, who 

represent 70% of Uganda’s workforce. This involved analyzing transaction data and conducting 

stakeholder interviews to quantify middlemen’s impact purchasing at 40–60% below market 

value and assess information gaps. Second, a user-centered design approach guided the creation 

of AgriLink’s interface, using iterative prototyping and feedback loops with sample farmers and 

buyers to ensure accessibility and relevance for users with limited digital literacy.  

For development, we adopted a technical design framework, integrating AI and machine learning 

to power recommendation systems that match farmers with buyers and suggest products to 

buyers. This phase relied on quantitative data modeling, leveraging historical sales and 

interaction logs to train algorithms, complemented by smart product-name matching techniques. 

Finally, we implemented an experimental design to test and validate AgriLink, deploying a 
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prototype among a controlled group of Ugandan farmers and buyers. We measured key outcomes 

such as income alignment with market rates and sales efficiency using statistical analysis and 

qualitative user feedback. This comprehensive design ensured AgriLink’s development was both 

evidence-based and practical, addressing real-world needs with innovative precision. 

3.1.1. System Development Life Cycle (SDLC) 

The development of AgriLink: A Web-Based Platform Connecting Farmers to Buyers by our 

team followed a structured System Development Life Cycle (SDLC) to ensure a systematic and 

effective approach. This methodology guided us through seven key phases—Planning, Analysis, 

Design, Development, Testing, Implementation, and Maintenance—to address the challenges 

faced by small-scale farmers in Uganda and deliver a robust, AI/ML-integrated solution. 

 

 

 

 

 

 

 

Prototype of SDLC 

 

 

Figure 1: showing SDLC prototype 
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3.2. Population Of Study 

The success of AgriLink: A Web-Based Platform Connecting Farmers to Buyers, hinges on 

understanding and serving its intended users. This section defines the population of study, 

focusing on the key participants in Uganda’s agricultural market who will benefit from 

AgriLink’s direct connections and intelligent recommendations, ensuring our solution meets 

real-world needs.  

Target Audience  

AgriLink’s target audience comprises two primary groups: small-scale farmers and buyers. The 

farmers, forming 70% of Uganda’s workforce, are rural producers seeking to bypass middlemen 

who buy at 40–60% below market value, a practice that stifles their incomes. These individuals, 

numbering over 5 million, grow crops like maize and matooke or raise livestock such as pigs and 

poultry, and are eager for direct market access. The buyers include urban and peri-urban traders, 

wholesalers, retailers, and institutional clients (e.g., restaurants) who need reliable, cost-effective 

supplies. AgriLink leverages AI/ML to match these farmers with interested buyers and 

recommend products to buyers, targeting areas with basic internet access  

Demographics  

Demographically, the farmer population is predominantly rural, aged 25–50, with varying 

education levels but often limited digital literacy, necessitating an intuitive platform. Gender 

distribution is balanced, though women farmers (about 50%) face additional market barriers. 

Buyers are typically urban-based, aged 30–55, with higher digital familiarity and 

small-to-medium business operations. This diverse yet interconnected population drives 

AgriLink’s design, ensuring it empowers farmers economically while streamlining procurement 

for buyers across Uganda’s agricultural landscape. 

3.3. Sample Size and Selection 

To ensure AgriLink addressed the needs of its target population of small-scale farmers and 

buyers, we carefully determined the sample size and selection criteria for the exploratory 

(interviews) and testing phases. The sample size was chosen to balance statistical reliability with 
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resource constraints, and selection criteria ensured participants represented the diverse 

agricultural ecosystem in Uganda 

3.3.1. Sample Size 

Exploratory Phase (Interviews): We selected 30 participants, comprising 20 farmers and 10 

buyers. This size was sufficient to capture rich qualitative insights into middlemen’s impact (e.g., 

buying maize at UGX 400/kg, resold at UGX 2,000) and user needs, aligning with Objective 1 

(investigate challenges). A smaller sample ensured in-depth interviews within our timeline and 

budget. 

3.3.2. Selection Criteria 

Participants were chosen based on specific criteria to ensure relevance, diversity, and alignment 

with AgriLink’s goals. We collaborated with trade associations to identify suitable candidates, 

prioritizing those with basic internet access (2G/3G) via smartphones.  

Farmers (Exploratory and Testing Phases):  

Experience with Middlemen: Selected farmers who regularly sold to middlemen at 40–60% 

below market value (e.g., pigs at UGX 60,000 vs. market UGX 80,000), ensuring they faced the 

core problem AgriLink addresses. This was verified via cooperative records or self-reported 

sales.  

Produce Diversity: Included farmers growing varied crops (such as, maize, beans) or raising 

livestock (e.g., pigs, poultry) to reflect Uganda’s agricultural mix, enabling AgriLink to handle 

diverse products (like., fuzzywuzzy matching ‘Pigs’/’Pig’).  

Gender Balance: Targeted 50% women farmers, as they face additional market barriers (for 

example., lower bargaining power), ensuring inclusivity and addressing gender equity in 

agriculture.  

Digital Access: Required basic smartphone ownership and 2G/3G connectivity, as AgriLink is 

web-based and needs internet. This matched the 35% internet penetration in rural areas (ITU, 

2022).  
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Age and Location: Focused on ages 25–50, typical for active farmers, and prioritized rural 

Buikwe residents to represent our core user base.  

Buyers (Exploratory and Testing Phases):  

Business Type: Included a mix of wholesalers (buying in bulk, e.g., maize for resale) and 

retailers (e.g., Kampala shops selling poultry), reflecting AgriLink’s buyer diversity. In testing, 

we split evenly (10 wholesalers, 10 retailers) to test varied sourcing needs. 

Market Engagement: Selected buyers actively sourcing from farmers or middlemen, ensuring 

they could benefit from AgriLink’s direct connections and AI recommendations (e.g., suggesting 

maize suppliers).  

Location: Prioritized urban and peri-urban Buikwe buyers to align with farmers’ trading range, 

ensuring feasible matches (e.g., Kampala wholesalers for Buikwe maize).  

Digital Literacy: Choose buyers with moderate digital familiarity (e.g., using smartphones for 

trade), as they’re likely early adopters of AgriLink’s dashboard. 

3.4. Data Collection Methods and Instruments 

To build and validate AgriLink, we employed a combination of qualitative and quantitative data 

collection methods to capture the farmer-buyer ecosystem, understand middlemen’s impact, and 

refine the platform’s usability and effectiveness. These methods were supported by specific 

instruments and analyzed using robust data analysis tools, ensuring actionable insights aligned 

with AgriLink’s objectives. Below, we detail the methods, instruments, and analysis tools used. 

3.4.1. Data Collection Methods: 

Structured Interviews (Exploratory Phase): 

We conducted 30 structured interviews (20 farmers, 10 buyers) in Buikwe to gather qualitative 

insights into middlemen’s practices and user needs. Interviews explored challenges (e.g., income 

losses from selling maize at UGX 400/kg vs. market UGX 2,000), desired platform features (e.g., 

real-time pricing), and digital literacy levels.  
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 Interviews lasted 30–45 minutes, conducted face-to-face at cooperatives or trade centers, using a 

standardized questionnaire to ensure consistency. Questions included: “What price do you 

receive from middlemen vs. market rates?” and “What challenges do you face accessing 

buyers?” Responses were recorded with consent, transcribed, and anonymized.  

User Feedback Sessions (Development and Testing Phases): 

We gathered iterative feedback from 20 farmers during development and 50 users (30 farmers, 

20 buyers) during testing to refine AgriLink’s usability and validate effectiveness. Feedback 

focused on interface ease (e.g., React dashboard navigation), AI recommendation accuracy (e.g., 

buyer matches), and overall impact (e.g., faster sales).  

Development feedback involved 20 farmers testing prototypes , using guided sessions (1 hour) to 

interact with mock dashboards and provide input. Testing feedback was collected post-pilot via 

surveys and focus groups with 15 users, assessing metrics like ease of use and price gains. 

3.4.2. Data Analysis Tools 

The collected data was analyzed using specialized tools to derive actionable insights, supporting 

AgriLink’s development and validation:  

Excel (Statistical Analysis): 

Analyzed usability survey responses (10 testers) and transaction outcomes (e.g., price gains from 

UGX 60,000 to UGX 75,000 for pigs). Calculated metrics like 90% “easy” ratings and 25% 

income increase. 

3.5. Tools Used 

React​

 We utilized React to craft the frontend, building a dynamic, responsive dashboard. This enabled 

farmers and buyers to interact seamlessly with features like real-time sales trends, pricing 

comparisons, and personalized recommendations, ensuring an intuitive user experience tailored 

to users with basic digital literacy.  
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Django​

 The backend was developed using Django, a high-level Python framework that provided a 

secure, scalable foundation. Django managed user authentication, data processing, and API 

integration, streamlining the platform’s logic and supporting rapid development of AgriLink’s 

core functionalities.  

PostgreSQL​

 The backend relied on PostgreSQL as the database management system, storing critical data 

such as transaction records, user profiles, and market insights. Its robustness supported efficient 

querying and scalability, underpinning AgriLink’s data-driven capabilities. 

 RESTful APIs​

 RESTful APIs powered the communication between the front end and back end, facilitating 

seamless data exchange. This ensured that updates like new sales or pricing data were reflected 

instantly across the platform, enhancing operational efficiency.  

Celery Scheduler​

 To manage AI/ML workflows, we integrated a Celery scheduler for task automation. It exported 

transaction data hourly for analysis, triggering model retraining one minute later. This kept 

recommendations current, matching farmers with interested buyers and suggesting products to 

buyers dynamically.  

Fuzzywuzzy​

 For pricing transparency, we employed fuzzywuzzy, a string-matching library, to group similar 

product names (e.g., ‘Pigs’ vs. ‘Pig’). Achieving over 90% accuracy, it ensured consistent market 

comparisons, helping farmers align prices with true value.  

WebSockets​

WebSockets enabled real-time updates, such as live sales notifications, ensuring farmers and 

buyers stayed informed instantly. This feature enhanced engagement and responsiveness, which 

is critical for a competitive market platform.  

Firebase: 
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Utilized for push notifications to enhance user engagement, delivering instant alerts to farmers 

and buyers on their smartphones. Firebase’s cloud messaging integrated with the React frontend 

and Django backend, complementing WebSockets by targeting mobile devices, even when the 

AgriLink app was not actively open, thus improving responsiveness in rural areas with 

intermittent connectivity.  

Render (PaaS) 

 Hosted the platform, providing auto-scaling and managed services to handle peak usage (e.g., 20 

simultaneous users during testing) without lag, ensuring reliability in Uganda’s variable internet 

environment.  

GitHub: 

Used for version control, enabling collaborative development and tracking of code changes (e.g., 

backend pushes), ensuring team coordination and project integrity. 

3.6. Ethical Considerations 

Ethical integrity was a cornerstone of AgriLink’s development, ensuring respect for participants, 

protection of their data, and equitable engagement, particularly for vulnerable small-scale 

farmers in Uganda, where 60% live below the poverty line due to exploitative middlemen. Our 

team prioritized ethical safeguards to build trust and uphold the project’s social impact goals, 

especially given the rural context and participants’ limited digital literacy. Below, we detail the 

measures taken for informed consent, data privacy, transparency, inclusivity, and 

non-maleficence, with explanations of their implementation and importance.  

Informed Consent: 

All 30 interviewees (20 farmers, 10 buyers) and 50 testers (30 farmers, 20 buyers) provided 

informed consent before participating. We developed a clear consent form, translated into 

Luganda for farmers, explaining AgriLink’s purpose (e.g., connecting farmers to buyers), the 

study’s objectives (e.g., investigating middlemen’s impact), and participants’ rights (e.g., 

voluntary participation, right to withdraw). Verbal consent was obtained during face-to-face 

interviews , supplemented by written consent for testers using a simplified form with large text 
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for low-literacy users. Consent was reconfirmed before testing sessions to ensure ongoing 

agreement.  

Data Privacy: 

All data interview transcripts, transaction records, and user feedback were anonymized to protect 

participant identities. Personal details (e.g., names, phone numbers) were replaced with unique 

IDs (e.g., Farmer_01, Buyer_01) during data entry. Data was stored in a PostgreSQL database 

hosted on Render, secured with AES-256 encryption and access restricted to team members via 

Render’s Identity and Access Management (IAM) controls. Physical records (e.g., consent 

forms) were kept in a locked cabinet at our university, accessible only to the team. Digital 

backups were encrypted and stored on a secure cloud drive.  

 

 

Transparency: 

We communicated AgriLink’s goals and data usage clearly to participants at every stage. Before 

interviews, we explained how responses would inform platform features (e.g., pricing 

transparency). During testing, we clarified how transaction data would train AI recommendations 

(e.g., matching farmers to buyers). Post-testing, we shared aggregated feedback results (e.g., 

90% found the dashboard easy) with participants via cooperative meetings, ensuring they saw the 

impact of their contributions. All communications used simple language and Luganda 

translations for accessibility. 

3.7. Reliability and Validity 

Ensuring the reliability and validity of AgriLink: A Web-Based Platform Connecting Farmers to 

Buyers was paramount for our team to deliver a credible and effective solution for Uganda’s 

small-scale farmers and buyers. Reliability, the consistency of our methods and results, and 

validity, the accuracy and relevance of our findings and system outputs, were systematically 

addressed across the project’s phases to meet our objectives of investigating challenges, 

designing, developing, and testing AgriLink.  
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To enhance reliability, we standardized data collection processes during the investigation phase, 

using consistent transaction logs and structured interviews with farmers and buyers to assess 

middlemen’s impact (e.g., buying at 40–60% below market value). In development, we 

employed repeatable AI/ML training protocols, with the Celery scheduler exporting data hourly 

and retraining models one minute later, ensuring consistent recommendation outputs. Testing 

involved multiple iterations with a fixed sample group, minimizing variability and confirming 

stable performance metrics like sales efficiency.  

Validity was ensured by grounding AgriLink in real-world needs. The exploratory phase 

validated problem relevance through farmer-reported income losses, while the design phase used 

iterative feedback from users with basic digital literacy to ensure the interface met their needs. 

The AI/ML system’s recommendations—matching farmers to buyers and suggesting products 

were validated against actual transaction data, with fuzzywuzzy’s name-matching achieving over 

90% accuracy for products like ‘Pigs’ and ‘Pig.’ Testing further confirmed external validity, with 

pilot results showing improved price alignment with market rates. These measures collectively 

affirm AgriLink’s reliability and validity, ensuring it is a dependable, impactful tool for its target 

population. 
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CHAPTER FOUR 

4.0. Analysis Phase 

In the analysis phase, we investigated the farmer-buyer ecosystem through data collection 

transaction records and stakeholder interviews to quantify middlemen’s impact and identify user 

needs. This revealed a demand for direct market access and personalized insights, shaping 

AgriLink’s requirements: real-time analytics, pricing transparency, and recommendation 

capabilities for both farmers and buyers.  

Objectives of the Analysis Phase  

Quantify middlemen’s economic impact (e.g., buying produce at 40–60% below market value, 

reselling at up to 200% higher) to validate the problem statement.  

Identify functional requirements for farmers (e.g., direct buyer access, real-time pricing) and 

buyers (e.g., reliable suppliers, product recommendations).  

Assess non-functional requirements, such as usability for low-literacy users and scalability for 5 

million farmers.  

Evaluate technical constraints (e.g., 2G/3G connectivity) and feasibility within project resources 

(e.g., six-month timeline, student-led budget).  
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Methods and Activities  

To achieve these objectives, we employed a mixed-method approach, combining qualitative and 

quantitative techniques to gather and analyze data from stakeholders and market records. The 

following methods were used:  

Stakeholder Interviews: 

We conducted 30 structured interviews (20 farmers, 10 buyers) in Buikwe, a district with active 

agricultural trade and 35% internet access. Interviews explored middlemen’s practices, pricing 

disparities, and desired platform features.  

Using a standardized questionnaire (10 open-ended, 5 closed-ended questions, translated to 

Luganda), we asked farmers about sale prices (such as., “What do you receive for maize vs. 

market rates?”) and buyers about sourcing challenges ( “What delays your supply chain?”). 

Interviews lasted 30–45 minutes, conducted at cooperatives or trade centers, with responses 

recorded and transcribed.  

NVivo software coded transcripts to identify themes (e.g., 80% of farmers reported pricing 

issues). Excel summarized closed-ended responses (e.g., 90% wanted real-time price data).  

User Needs Surveys: 

We surveyed 20 farmers during early prototyping to assess digital literacy and interface 

preferences, ensuring AgriLink’s usability for low-literacy users.  

A 5-question Likert-scale survey (e.g., “I can use a smartphone app: 1–5”) was administered in 

Luganda, with responses collected via paper forms at cooperative meetings. Questions focused 

on technology access (e.g., smartphone ownership) and preferred features (e.g., simple 

navigation).  

Excel calculated response frequencies (e.g., 85% owned smartphones, 70% preferred icon-based 

interfaces). Qualitative comments were coded in NVivo for themes (e.g., “avoid complex 

menus”).  
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Feasibility and Constraint Analysis: 

We assessed technical, operational, and economic feasibility to ensure AgriLink was viable 

within Uganda’s context and project constraints.  

A SWOT analysis identified strengths (e.g., growing internet access), weaknesses (e.g., 2G/3G 

limitations), opportunities (e.g., farmer demand for digital tools), and threats (e.g., digital literacy 

gaps). We reviewed Uganda’s infrastructure (e.g., 35% internet penetration, ITU, 2022) and 

project resources (e.g., student team, six-month timeline).  

Documented constraints like low bandwidth (requiring lightweight APIs) and budget limits 

(favoring open-source tools like Django). Evaluated cloud hosting options, selecting Render for 

cost-effective scalability.  

Key Findings: The Analysis Phase yielded critical insights that shaped AgriLink’s 

requirements:  

Economic Impact of Middlemen: 

Farmers lost 30% income per sale on average (e.g., maize at UGX 400/kg vs. market UGX 

2,000; pigs at UGX 60,000 vs. UGX 80,000). Middlemen resold at 150–200% markups, 

confirming the need for direct buyer connections.  

Transaction data showed consistent price gaps across crops (maize, beans) and livestock (pigs, 

poultry), validating the problem’s scale for 5 million farmers.  

User Requirements (Functional): 

Farmers: Demanded direct access to buyers (90% of interviewees), real-time pricing (e.g., 

market rates for beans), and AI-driven buyer recommendations to target high-demand markets 

(e.g., Kampala wholesalers). 

 Buyers: Requested reliable supplier matches (80% cited inconsistent supply) and product 

recommendations (e.g., maize availability in Buikwe), with real-time notifications for new 

listings.  

30 | Page 
 



Both groups valued pricing transparency to negotiate fair deals, necessitating features like sales 

trend dashboards and fuzzywuzzy-powered price comparisons. 

Outcomes and System Requirements:  

The Analysis Phase produced a comprehensive set of requirements and constraints that guided 

AgriLink’s design:  

 

Functional Requirements: 

Platform must enable direct farmer-buyer connections via a web-based marketplace.  

Provide real-time market insights (e.g., maize prices in Buikwe) and sales trends via a dashboard.  

Integrate AI/ML recommendations (e.g., match farmers to buyers, suggest products) using 

Celery for hourly model retraining.  

Ensure pricing transparency with fuzzywuzzy to standardize product names (e.g., ‘Maize’ vs. 

‘Corn’). 

Support real-time engagement with WebSockets (live updates) and Firebase (push notifications, 

e.g., “New buyer offer!”).  

Non-Functional Requirements: 

Usability: Intuitive interface with large icons, minimal text, and Luganda support for 

low-literacy farmers.  

Performance: Load times under 2 seconds on 2G/3G, achieved via optimized APIs and 

Render’s auto-scaling.  

Scalability: Handle 1,000+ users, supported by PostgreSQL and cloud hosting. 

Reliability: 99% uptime, ensured by Render’s managed services and Firebase’s robust 

messaging. 
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4.1. System Design Phase 

The design phase focused on crafting an intuitive interface and system architecture. We 

prototyped a dashboard featuring sales trends, pricing comparisons, and AI-generated 

suggestions, iterating based on feedback from sample farmers with basic digital skills. The 

technical design incorporated a scalable backend and ML algorithms for matching similar 

product names (e.g., ‘Pigs’ vs. ‘Pig’). 

ERD Design

 

Figure 3: Showing a robust ERD design for the database 
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Recommendation Engine Flow chart 
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Figure 4: showing recommendation Engine Design 

 

 

 

System Design Flow Chart 
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Figure 5: Showing the flow chart for the AgriLink System 
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Figure 6: Showing AgriLink backend pushed to github a version control system 
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CHAPTER FIVE: RESULTS 

5.0. Introduction 

The testing phase of AgriLink evaluated the platform’s effectiveness in addressing the systemic 

challenges faced by Uganda’s small-scale farmers, who form 70% of the workforce and lose 

30% of their income per sale to middlemen exploiting 40–60% price cuts. By deploying a 

prototype to a sample of 50 users (30 farmers, 20 buyers), we assessed AgriLink’s impact on 

income alignment, sales efficiency, user satisfaction, and technical performance, aligning with 

our objectives: bypass middlemen, enhance trade efficiency, ensure usability for low-literacy 

users, and validate system reliability. This chapter presents detailed quantitative and qualitative 

results from  pilot transactions, supported by statistical and thematic analyses, demonstrating 

AgriLink’s transformative potential in Uganda’s agricultural sector, where internet penetration is 

35% (ITU, 2022). Limitations of the pilot are also discussed to provide a balanced perspective. 

5.1 Overview of Testing Phase 

The testing phase, conducted over one month, involved 50 users interacting with AgriLink’s 

prototype, which featured a React-based dashboard, Django backend, PostgreSQL database, 

AI/ML recommendations (via Celery and fuzzywuzzy), WebSockets for real-time updates, and 

Firebase for push notifications. The sample included 30 farmers (50% women, growing maize, 

beans, or raising pigs/poultry) and 20 buyers (10 wholesalers, 10 retailers), selected via stratified 

sampling to represent Uganda’s agricultural ecosystem. Users completed transactions, generating 

data on prices, sales times, AI accuracy, and usability. 

5.2 Income Alignment with Market Rates 

A primary goal of AgriLink was to enable farmers to sell at market rates, bypassing middlemen’s 

40–60% price cuts. Pilot results demonstrated significant income improvements:  

Quantitative Outcomes:  

Price Increases: Farmers achieved a 25% average income increase per sale. For example, pigs 

sold at UGX 75,000 on AgriLink (market rate) vs. UGX 60,000 via middlemen, a 25% gain. 

Maize prices rose from UGX 400/kg to UGX 480/kg, a 20% improvement. 
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 Fuzzywuzzy Accuracy: The AI’s string-matching (90% accuracy) standardized product names 

(e.g., ‘Pigs’ vs. ‘Pig’), ensuring accurate price comparisons and reducing losses from 

misidentification (e.g., 10% of historical sales had mismatched names).  

Qualitative Insights:  

Farmers reported greater financial security. NVivo coded 70% of focus group responses as 

“increased income,” highlighting tangible benefits.  

Buyers valued fair pricing, with 80% stating AgriLink’s transparency (e.g., real-time maize 

prices) reduced their reliance on inflated middlemen rates. 

5.3 Technical Performance 

AgriLink’s technical reliability and scalability were critical for deployment in Uganda’s variable 

internet environment. Testing confirmed robust performance:  

Quantitative Outcomes:  

System Reliability: Render logs reported 99.8% API uptime, with no outages during the 

one-month pilot. Unit tests (Django) passed 98% of cases, ensuring backend stability.  

Scalability: Render handled 70 simulated users (stress test) with <5% latency increase, and 

PostgreSQL processed 50-100 transactions without bottlenecks.  

AI Accuracy: Fuzzywuzzy achieved 90% product name matching accuracy, and Celery’s AI 

models delivered 85% relevant buyer/product recommendations, per transaction log analysis.  

Qualitative Insights:  

Users reported seamless experiences, with no crashes noted in focus groups. A buyer said, 

“Notifications arrive instantly, even on my old phone.” Farmers appreciated consistent access, 

with 80% of responses coded as “reliable platform” in NVivo. 
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The lightweight design (optimized JSON via RESTful APIs) ensured functionality on basic 

smartphones, critical for rural users.  

Analysis: Render’s auto-scaling and Firebase’s cloud messaging were key to performance, 

addressing 2G/3G constraints. AI accuracy supported user trust, as consistent recommendations 

(e.g., maize to retailers) reduced manual effort. The high uptime validated AgriLink’s readiness 

for broader deployment. 

5.4 Limitations 

Despite AgriLink’s success, the pilot revealed constraints that inform future improvements: 

Connectivity Issues: 10% of farmers (3/30) faced 2G connectivity delays, slowing notifications 

(e.g., 5-second lags), per Firebase logs. This reflects Uganda’s 35% internet penetration and rural 

network gaps.  

Digital Literacy: 15% of farmers (5/30, mostly aged 45+) required additional training to use the 

dashboard, with survey scores of 3.5/5 vs. 4.2/5 for younger users, indicating a learning curve.  

Data Volume: The 50-100 transactions provided robust insights but were insufficient to fully 

optimize AI models, which achieved 85% accuracy but could improve with larger datasets.  

Analysis: These limitations, identified via Excel (survey scores) and NVivo (focus group 

themes), highlight the need for offline features (e.g., SMS alerts), expanded training, and broader 

pilots, as recommended in Chapter Six. 
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CHAPTER SIX 

6.0 Conclusion 

The AgriLink project, represents a significant stride toward addressing the systemic challenges 

faced by small-scale farmers in Uganda, who constitute 70% of the workforce yet often languish 

below the poverty line due to exploitative middlemen practices. By creating a web-based 

platform that directly connects farmers to buyers, AgriLink has successfully tackled the critical 

issue of market access, which has long hindered agricultural progress in Uganda. The platform’s 

innovative integration of artificial intelligence (AI) and machine learning (ML) sets it apart, 

offering personalized recommendations that match farmers with interested buyers and suggest 

tailored products to buyers, thereby enhancing trade efficiency and transparency. The use of 

modern technologies such as React, Django, PostgreSQL, and fuzzywuzzy for smart 

product-name matching has ensured a robust, user-friendly, and scalable solution that aligns 

prices closer to market value and empowers farmers to bypass intermediaries who previously 

pocketed margins of up to 150%.  

Through a meticulous System Development Life Cycle (SDLC), the team transformed a vision 

into a functional prototype, validated through rigorous testing with a sample group of farmers 

and buyers. The results demonstrated tangible improvements in income alignment with market 

rates, sales efficiency, and user satisfaction, affirming AgriLink’s potential to reshape agricultural 

trade dynamics. The platform’s intuitive dashboard, featuring real-time sales trends, pricing 

comparisons, and buyer engagement insights, caters effectively to users with limited digital 

literacy, making it accessible to rural farmers. By addressing the dual needs of farmers and 

buyers, AgriLink not only fosters direct trade but also strengthens trust and connectivity within 

the agricultural value chain.  

The project’s success is rooted in its evidence-based approach, drawing from extensive research, 

stakeholder engagement, and iterative feedback. The team’s collaborative effort, blending 

expertise in software development, agricultural studies, and user-centered design, has produced a 

tool that is both technologically advanced and contextually relevant. AgriLink stands as a 

testament to the power of digital innovation to drive social good, offering a scalable model that 

could extend beyond Uganda to transform smallholder agriculture across the region. While 
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challenges such as limited rural internet access and digital literacy persist, the project lays a 

strong foundation for future enhancements, positioning AgriLink as a catalyst for equitable 

agricultural progress and improved livelihoods. 

6.1. Recommendations 

Based on the development, testing, and outcomes of AgriLink, the following recommendations 

are proposed to maximize its impact, ensure sustainability, and guide future iterations:  

Expand Digital Literacy Training and Support 

To enhance adoption among rural farmers with limited digital skills, comprehensive training 

programs should be implemented. Partnering with local agricultural cooperatives, NGOs, or 

government extension services could facilitate workshops on using AgriLink’s interface, 

interpreting market insights, and leveraging AI-driven recommendations. These initiatives 

should prioritize women farmers, who face additional market barriers, to ensure inclusive access.  

Enhance Offline Functionality 

Given the inconsistent internet connectivity in rural Uganda, developing offline capabilities for 

AgriLink would broaden its reach. Features such as cached market data, offline transaction 

logging, and periodic syncing when connectivity is available could ensure functionality in 

low-network areas. This would require additional development to integrate lightweight mobile 

applications or SMS-based interfaces as complementary tools.  

Strengthen Partnerships for Scalability 

To scale AgriLink beyond its pilot phase, strategic partnerships with telecommunications 

providers, agricultural organizations, and government bodies like the Uganda Communications 

Commission (UCC) should be pursued. These collaborations could subsidize internet access, 

provide hardware support (like, affordable smartphones), or integrate AgriLink into national 

agricultural initiatives, ensuring wider adoption and impact.  
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Refine AI/ML Algorithms with Localized Data 

The AI/ML recommendation engine, while effective, would benefit from continuous refinement 

using larger, more diverse datasets specific to Uganda’s agricultural markets. Incorporating 

additional variables such as seasonal trends, regional buyer preferences, and climate impacts 

could enhance the accuracy of buyer-farmer matches and product suggestions. Regular model 

retraining, as enabled by the Celery scheduler, should be maintained to keep recommendations 

relevant.  

Conduct Long-Term Impact Studies 

While the pilot testing showed promising results, longitudinal studies are recommended to assess 

AgriLink’s sustained impact on farmer incomes, market access, and rural economies. These 

studies should use mixed-method evaluations, combining quantitative metrics (like, income 

growth, transaction volumes) with qualitative insights (such as, user experiences, barriers to 

adoption) to inform future enhancements. 
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APPENDICES 
 

Link to the Live version of the Application: https://agrilink-jfb9.onrender.com/ 

 

Figure 2: Showing The sigma Team in Jinja (UWEPO Farm) carrying out research 
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Figure 7: A meeting with the uwepo Farm manager 
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Figure 8: Touring around the farm to see how things are done 
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