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ABSTRACT
All the local farmers in Mabini, Pangasinan continue to face agricultural challenges because of their dependence on middlemen, limited market reach, and unfair product pricing, lower potential income, and contribute to higher costs for consumers. Traditional selling practices of the farmers also lack actual pricing information and effective logistics, further restricting farmers’ ability to optimize sales and respond to instability in local demand. To resolve these issues, this study created HARVEST, a mobile-based platform designed to enable direct farmer-to-buyer transactions and support unfair trade participation within the municipality. The platform was developed using a three-tier architecture and the Agile development methodology, continuous feedback and input from local farmers, cooperatives, and the Municipal Agricultural Office are incorporated to ensure contextual relevance and practical usability. HARVEST gives core features such as product listing, direct messaging, order processing, and transaction monitoring, enabling farmers to showcase their new harvest products and participate directly with buyers without depend on intermediaries. System evaluation established on the ISO/IEC 25010 Software Quality Model revealed an overall weighted mean of 4.27, interpreted as Excellent, indicating high acceptability in terms of usability, performance efficiency, and reliability. The results display that HARVEST serves as an effective digital solution for improving market access, enhancing transaction efficiency, and supporting agricultural trade that is more transparent and sustainable. By utilizing mobile technology, the platform power local supply chains, promotes economic participation, and offers a practical alternative to conventional farm-gate selling practices.
Keywords: mobile agriculture, direct market access, digital marketplace
INTRODUCTION
Agriculture is crucial to the Philippine economy, as it creates jobs, produce food, and supports rural families [4]. It also plays a big part to make sure there is enough food and in helping rural areas grow, which makes it very important for the country’s economic growth [13]. Many Filipinos rely on farming as their primary source of livelihood, which highlights the importance of sustaining the agricultural sector. Despite this, a large number of small-scale farmers in the Philippines continue to experience difficulty in earning a stable and sufficient income from agricultural activities [10].
One of the main challenges faced by farmers is limited access to markets, which often forces them to rely on middlemen when selling their newly harvest agricultural products [12]. This system can make trading easier and quicker, especially for farmers who do not have transport or storage. However, it often leads to lower farm-gate prices for farmers and higher prices for consumers [4]. Because middlemen usually control pricing and distribution, farmers have weak bargaining power and limited control over how and when their products are sold [9].
Farmers also face additional agricultural problems such as unstable pricing, lack of latest market information, and post-harvest losses, which reduce overall profitability [6]. Poor infrastructure, limited transportation options, and inefficient logistics systems further affect farmers’ ability to deliver products to wider markets on time [2]. These challenges prevent farmers from participating in more profitable segments of the agricultural value chain and contribute to low productivity and income instability [3].
Current studies show that digital technology can help improve agricultural trading by increasing market access and improving price transparency [7]. Digital platforms allow farmers to connect directly with buyers, which helps reduce dependence on intermediaries and improves transaction efficiency [11]. However, the adoption of digital platforms in agriculture still faces challenges such as limited digital skills, connectivity issues, and concerns related to system usability and reliability [5].
Many studies already show that digital platforms can help improve agricultural selling, most of these systems are made for general and do not fully meet the needs of small-scale farmers in rural areas. There are only a few mobile-based platforms that focus on direct farmer-to-buyer transactions while still allowing cooperatives and local agricultural offices to act as support rather than middlemen. Because of this, there is a need for a simple and localized mobile application that is designed based on the actual trading conditions and challenges faced by farmers at the community level.
Farming remains an important source of income of the farmers in Mabini, Pangasinan. Because digital market platforms are not easily available, majority of the farmers continue to sell their products using traditional methods. Even with the help of cooperatives and local agricultural offices, farmers do not yet have a single mobile application that allows them to sell directly to buyers in a transparent and fair manner. Addressing this gap at the local level is essential in improving agricultural trading practices and supporting sustainable income opportunities for farmers in the community.
To make sure that digital agricultural systems are effective and acceptable to users, evaluation using recognized quality standards is necessary [8]. In response to these concerns, this study developed HARVEST, a mobile platform designed to support direct farmer-to-buyer transactions in Mabini, Pangasinan. The system aims to reduce farmers’ dependence on middlemen, improve market access, and promote fair pricing through a simple and user-friendly mobile application that is suited to local farming communities.
METHODOLOGY
This study utilized a descriptive and developmental research design to analyze existing selling practices and how agricultural trading works in Mabini, Pangasinan and to create a user-friendly mobile application that helps local farmers and buyers. In the descriptive phase, focused on documenting current trading conditions, processes, and agricultural problems such as dependence on intermediaries, limited market visibility, and pricing constraints. The developmental phase guided the design, construction, and refinement of the HARVEST mobile platform as a technological solution.
A descriptive and developmental research design was used in this study to examine existing agricultural selling practices and to develop a system-based solution. The descriptive approach helped identify the current problems faced by farmers and buyers, such as reliance on intermediaries and limited market access. The developmental approach was then used to guide the design and improvement of the HARVEST mobile application. Using both approaches helped ensure that the system was based on actual conditions and user needs, making the solution more practical and relevant.
The development of the HARVEST mobile application followed the Agile approach to allow flexibility during the system development process. The HARVEST mobile application was not developed all at once. Instead, the system was built gradually so changes could be made whenever needed. Development started by understanding what farmers and buyers actually need from the system, and this information was used as the basis for the application design. Features were created and tested while development was ongoing to make sure they worked properly before moving forward. Testing helped catch issues early, which reduced problems during deployment. Feedback from farmers and buyers was also considered during different stages of development to improve how the system works and how easy it is to use.






Figure 1. Agile Model
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Source:https://medium.com/@chathmini96/agile-methodology-30ec4cdf3fc
The system architecture used a modular design to support scalability and maintainability. The platform consisted of three primary components: the farmer interface that allow product listing and inventory management, the buyer interface for browsing, ordering, and communication, and an administrative backend for cooperative monitoring and data management. This architecture enabled efficient transaction processing, real-time data handling, and secure user authentication. The system was implemented using flutter as a cross-platform framework with firebase as a cloud-based backend to allow real-time data synchronization and dependable system performance.
The research was conducted in the Municipality of Mabini, Pangasinan, an agricultural municipality where farming serves as a primary source of livelihood. Respondents included local farmers, cooperative members, and the Officer-in-Charge of the Municipal Agricultural Office. The study used purposive sampling to select participants who are part in agricultural production, marketing, and distribution activities. A total of fourteen (14) respondents participated in the system evaluation phase to assess the acceptability of the developed application.
Table 1. Respondents of the Study
	[bookmark: _Hlk219632741]Respondents
	Number of Respondent

	OIC of Agricultural Office
	1

	Cooperatives
	3

	Farmers
	10

	Total Respondents
	14



Multiple data-gathering techniques were utilized to establish an accurate understanding of the existing agricultural trading ecosystem. Interviews were used to investigate transaction practices, pricing mechanisms, and the role of intermediaries. Direct observation was used to document actual selling practices and transaction flow during market activities, while document analysis helped to identify operational procedures and cooperative support mechanisms relevant to system design. Survey questionnaires were later administered to determine system usability and level of user acceptance.
The HARVEST platform was built using a three-tier architecture made up of the user tier, application tier, and data tier. The mobile application is used by both farmers and buyers to access the system. System processes and transactions are handled in the application layer, while data is stored securely in the database. This design helped make future updates and changes easier.
To evaluate system acceptability, a survey questionnaire based on the ISO/IEC 25010 Software Quality Model was utilized. The evaluation criteria included functional suitability, performance efficiency, compatibility, usability, reliability, security, maintainability, and portability. Respondents rated each criterion using a five-point Likert scale, and the weighted mean was computed to determine the overall level of acceptability of the HARVEST platform.
Table 2. Scale of Measurement
	Scale
	Statistical
  Limits
	Rating
	Descriptive Interpretation

	1
	1.00 – 1.80
	Poor
	Needs improvement; not functioning properly

	2
	1.81 – 2.60
	Fair
	Functioning is fair; needs some changes

	3
	2.61 – 3.40
	Good
	Works as intended but has minor issues

	4
	3.41 – 4.20
	Very Good
	Functioning properly and effectively

	5
	4.21 – 5.00
	Excellent
	Functioning very well and fully accepted



RESULTS AND DISCUSSION
The results of the study show that farmers in Mabini, Pangasinan commonly rely on traditional agricultural selling practices such as farm-gate selling, wet markets, and transactions facilitated by middlemen. These practices remain common because they are familiar, easy to access, and allow farmers to sell their newly harvest product quickly without complicated arrangements. Farmers who sell directly at farm-gate or local markets are often constrained by limited buyer reach and geographical location, which negatively affects income stability and overall sales volume. This situation makes it difficult for farmers to consistently earn sufficient income from agricultural activities.
Local farmers can sell their products easily and quickly using middlemen. This is very helpful for farmers who don't have direct access to buyers, transportation that use for delivery, or storage facilities. Even though this is a good thing, middlemen usually control prices to match their own margins, which lower prices for farmers and higher costs for buyers. This practice makes agricultural transactions less clear and gives farmers less power in negotiations. It also shows how the recent agricultural supply chain is not fully working, which damage both producers and consumers
The study further identified several challenges experienced by both farmers and buyers under the current trading system. Farmers face limited access to wider markets, lack of real-time pricing information, dependence on intermediaries, and risks of post-harvest losses. Because of these challenges restrict farmers’ ability to promote their products beyond their locality and prevent them from participating in more profitable market opportunities. Buyers experience inconsistent product availability, higher prices, and limited information about product sources. This makes it difficult for them to make informed decisions and lowers trust in the trading process.
The framework developed for the study allows farmers and buyers to interact directly through the platform. Cooperative and administrative provide support and do not act as middlemen. This design helps make transactions more transparent and allows farmers to manage their own pricing and products, which addresses common problems in traditional trading practices.
The HARVEST mobile application was created to address these challenges by supporting direct farmer-to-buyer transactions. The system adopts a three-tier architecture that enables efficient transaction processing, secure data management, and responsive user interaction. By allowing farmers and buyers to interact directly through the platform, the system reduces reliance on intermediaries while still providing cooperative and administrative support. With this design, transactions become clearer and farmers are able to manage their prices and products on their own.
Figure 2. Three-Tier Architecture
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The HARVEST mobile application was evaluated using the ISO/IEC 25010 software quality model to check how acceptable the system is in terms of functionality, performance, compatibility, usability, reliability, security, maintainability, and portability. The evaluation results indicate high levels of acceptability across all quality characteristics, suggesting that the system meets the required standards for quality and performance.
Usability and performance efficiency obtained the highest ratings, showing that users found the system easy to use and responsive during transactions because of the user-friendly interface. High ratings in reliability and security suggest that users have confidence in the system’s ability to process transactions properly while keeping use data secure. The system also demonstrated satisfactory compatibility and portability, that means system is working well in different mobile devices.
The overall average weighted mean of 4.27, interpreted as Excellent, confirms that the HARVEST mobile application is highly acceptable to its intended users. This shows that the system supports direct transactions between farmers and buyers and helps address the limits of traditional agricultural selling practices. It improves market access, reduces dependence on intermediaries, and makes transactions more transparent for both farmers and buyers.
CONCLUSION
The study found that traditional ways of agricultural selling practices in Mabini, Pangasinan continue to experience limit farmers’ market access and income because of the heavy reliance on intermediaries, lack of price transparency, and inefficient transaction processes. These conditions reduce farmers’ bargaining power and restrict their ability to reach a wider broad of buyers, while also affecting buyers through higher prices and limited access to reliable product information. To help solve these agricultural challenges, the HARVEST mobile application was developed as a centralized digital platform that helps direct farmer-to-buyer transactions. The system allows farmers to handle their own product listings and pricing, while buyers are able to access agricultural products directly using mobile application. This reduces the need for intermediaries and make transactions more transparency. The system evaluation using the ISO/IEC 25010 software quality model showed that HARVEST received an overall rating of Excellent. Users reported that the application is reliable and secure during use. They also found the system easy to use and efficient in handling transactions. These results show that the HARVEST mobile application can serve as a useful digital tool for improving market access and supporting fair and efficient agricultural transactions.
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