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Abstract—The agricultural sector faces major challenges 

because supply chains are divided into multiple parts and 

stakeholders lack visibility and they fail to work together. 

Recent technological innovations in digital marketplaces 

and supply chain digitization and blockchain and artificial 

intelligence have developed new tools to enhance 

operational efficiency in agriculture businesses. Most 

current systems operate through separate functionalities 

which include product listing and logistics tracking and 

data analytics instead of offering a complete system that 

can grow with their needs. The paper presents AgriBridge 

as a digital platform which creates a smart ecosystem 

connecting farmers with buyers and transporters and 

distributors. The platform supports users in direct 

communication and transparent price discussions and 

secure digital contract creation and location-based service 

discovery. AgriBridge uses modern web technologies and 

cloud infrastructure and data-driven methods to enhance 

supply chain performance while decreasing dependence on 

middlemen. 

 

Index Terms—Agribusiness Platform, Blockchain, Digital 

Agriculture, E-Commerce, Logistics Management, Supply 

Chain Integration. 

 

I. INTRODUCTION 

 

Agriculture functions as a fundamental sector for 

various economies, yet operational activities suffer 

from supply chain breakdowns and inadequate 

coordination among different agricultural 

stakeholders. The independent operations of farmers, 

buyers, transporters, and distributors create obstacles 

that result in delays and cost increases and profit 

losses. 

Multiple digital technology advancements have 

delivered various technological solutions to the 

agricultural sector. Digital marketplaces enable 

farmers to conduct direct transactions with buyers, 

which enhances their ability to connect with one 

another. The implementation of supply chain 

digitization brings tracking systems and logistics 

management tools, which help reduce delays and 

minimize waste. Decision-making processes have 

improved through the implementation of artificial 

intelligence and blockchain technology, which 

enhances transparency and ensures data protection. 

Most existing systems provide specific functions, 

which create limitations because they cannot deliver 

complete solution capabilities. The systems fail to 

function properly because their various components 

do not work together. The platforms face difficulties 

because small and medium farmers struggle with their 

various scalability and usability and adoption 

challenges. 

AgriBridge operates as a digital platform which 

establishes an integrated agricultural supply chain 

system through its connections to vital agricultural 

supply chain system components. The platform works 

to improve system transparency and operational 

efficiency through its ability to establish better 

cooperation among different parties while reducing 

intermediary requirements. 

 

II. LITERATURE SURVEY 

 

The agricultural sector has undergone major changes 

through digital technology adoption which focuses on 

enhancing supply chain performance and maintaining 

transparent operations while enabling better 

communication between stakeholders. Early research 

focused on the need for integration within agri-food 

supply chains. Studies showed that fragmented 

systems limit collaboration and require interoperable 
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frameworks for seamless coordination [1]. The 

research on digital agriculture platforms and 

ecosystems shown that stakeholder engagement 

requires standardized system architectures to function 

properly [19] [26] [29]. 

Digital marketplaces have emerged as an important 

innovation which enables farmers to link with buyers 

directly while increasing their earnings. Research 

demonstrated that digital marketplaces enhance farmer 

earnings through direct market access [9] while e-

agriculture solutions contribute to rural development 

by reducing dependency on intermediaries [27]. 

Digital agriculture platforms empower farmers by 

making agricultural market information more 

accessible and transparent to them [20]. The systems 

currently available restrict their functions to trading 

activities because they lack the capacity to handle both 

logistics and contract management. 

 

Supply chain digitization reached new heights through 

the introduction of IoT and GPS-based tracking 

technologies which advanced logistics operations and 

monitoring capabilities. IoT-based systems provide 

supply chain visibility together with operational 

efficiency improvements [10], whereas GPS-based 

logistics tracking systems enable better transportation 

coordination [11]. Agricultural supply chain research 

showed that integrated systems are necessary to handle 

perishable products and decrease operational waste 

[23]. E-commerce-based agricultural supply chains 

show better distribution performance but their systems 

still need to achieve complete operational integration. 

[17] 

The complete development of blockchain technology 

has been studied to establish its potential for 

enhancing transparency and trust and security in 

agricultural transaction systems. The research 

demonstrated that blockchain technology creates 

secure transaction pathways which enable transparent 

transaction verification [2] and privacy-preserving 

techniques develop supply chain data protection 

procedures [16]. The secure digital contract system 

establishes trustworthy transaction processes which 

protect against fraudulent activities [13]. The research 

about agricultural data governance systems showed 

that data ownership and data system interoperability 

issues require development of data management 

solutions which operate as unbiased and flexible 

frameworks [3]. 

Artificial intelligence (AI) and data-driven approaches 

have developed decision-making methods which 

improve efficiency in agricultural operations. 

Agricultural e-commerce platforms use machine 

learning systems to forecast prices and study market 

trends [12]. AI-based chatbot systems provide real-

time assistance to farmers, improving access to 

agricultural knowledge and services [5], [21]. 

Semantic and ontology-based e-agriculture systems 

enable structured data representation which improves 

knowledge sharing in information management 

operations [18]. 

Robotic systems and telematics systems used in smart 

farming technologies have enabled farmers to achieve 

greater production levels and automated farming 

processes. The development of autonomous 

collaborative robots enables operation of greenhouse 

systems through efficient performance enhancements 

[4]. Telematics-based monitoring systems enable real-

time tracking of farm machinery and agricultural 

activities [28]. The edge computing system enables 

better performance through its ability to process data 

locally while decreasing the need for centralized 

system resources [22]. 

Cloud computing together with scalable digital 

architectures has been recommended as a solution to 

create extensive agricultural business platforms. The 

cloud-based systems provide two benefits which 

include system scalability and efficient data 

processing and system reliability during periods of 

high demand [15]. Farmers can use location-based 

service discovery systems to find local partners who 

will help them work together more effectively in 

agricultural ecosystems [14]. 

The agricultural transformation field has recognized 

digital ecosystems together with smart service 

platforms as complete digital solutions. Agribusiness 

ecosystems that use digital education create 

sustainable development solutions by combining 

technology and educational resources with access to 

markets [7]. The research on digital connectivity and 

smart services shows that socio-economic factors 

together with technological aspects determine the 

success of digital platforms [8]. Public service 

architectures demonstrate that organizations require 

integrated systems which enable them to deliver 

services efficiently to their customers [26]. 

The development of agriculture depends on both 

policy frameworks and economic models which serve 
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as essential components. The research about policy 

strategies showed that better decision-making and 

governance methods help farmers increase their 

income and productivity levels [6]. Researchers have 

developed mathematical models to enhance 

agricultural management practices which help 

organizations plan their strategic operations [25]. The 

combination of crop rotation engineering systems with 

computer-aided agricultural models enables farmers to 

achieve greater operational effectiveness and 

environmental sustainability [24]. 

Research shows that users need more than technical 

solutions to succeed with new technologies. The usage 

of digital agricultural platforms depends on three main 

factors which include digital literacy and 

infrastructure availability and user acceptance [30]. 

The study of digital ecosystems requires integrated 

adaptive systems to support current agricultural 

methods while maintaining environmental protection 

throughout time [29]. 

 

III. PROBLEM STATEMENT 

 

The agricultural supply chain operates with persistent 

problems which decrease its operational efficiency 

and financial performance.  

The primary problem manifests through fragmentation 

because different stakeholders conduct their activities 

without establishing proper coordination between 

themselves. Middlemen serve as essential sales 

channels for farmers which reduces their profitability 

while decreasing their access to various markets. 

Buyers encounter challenges when they attempt to find 

trustworthy suppliers through direct contact with 

them. 

The existing system suffers from a fundamental 

problem because it lacks transparent mechanisms 

which display both pricing information and 

transaction details. The absence of a standardized 

pricing system results in intermediaries controlling 

prices which leads to unfair trade practices. The 

system handles logistics and transportation as distinct 

operations which causes delays and extra expenses 

together with the destruction of perishable items. 

Digital solutions present in the market have made 

attempts to solve existing problems yet they still lack 

complete systems because their functions remain 

divided. The current situation lacks a single platform 

which combines marketplace operations with logistics 

management and contract administration and service 

location functions. The agricultural supply chain 

requires an integrated digital system which provides 

both expansive coverage and full agricultural supply 

chain management capabilities to connect all supply 

chain participants. 

 

IV. METHODOLOGY 

 

1. Overview of Proposed System 

Digital Marketplace 

• Farmers can display their products on this platform 

which enables them to engage in direct sales with 

their customers. 

• The system enables direct sales between farmers and 

buyers without requiring any intermediary services. 

 

Price Negotiation System 

• The system enables both parties to establish honest 

pricing through direct communication methods. 

 

Digital Contract Management 

• The system establishes protected contracts which all 

involved parties can access. 

• The system protects stakeholders from disputes 

while establishing secure relationships. 

 

Logistics Coordination Module 

• The system establishes contact links between 

farmers, transporters, and buyers. 

• The system improves delivery operations through its 

optimization features. 

Location-Based Service Discovery 

• The system assists users in finding nearby buyers 

and transporters and services. 

 

2. Methodology Steps 

1) The process starts with requirement analysis which 

determines stakeholder needs. 

2) The system design process establishes both 

architectural requirements and data flow needs. 

3) The team will create the software using web 

development technologies. 

4) The team will complete module development work 

for all system components. 

5) The team will conduct performance and security 

testing for system evaluation purposes. 

6) The team will launch the system for actual 

operational purposes. 
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7) The methodology establishes a user-friendly system 

which supports scalability to different agricultural 

settings. 

 

3. System Architecture 

• The system follows a client-server architecture 

supported by cloud-based infrastructure 

 

Architecture Components: 

• Frontend Layer: User interface for farmers, buyers, 

and transporters 

• Backend Layer: Handles business logic and data 

processing 

• Database Layer: Stores user data, transactions, and 

contracts 

• API Layer: Enables communication between 

modules 

• Location Services: Provides GPS   based   

functionality 

• Security Layer: Ensures data protection and secure 

access. 

 

4. Implementation Details 

Technologies Used 

• Frontend: HTML, CSS, JavaScript or React  

• Backend: Python (Flask or Django) or Node.js  

• Database: MySQL or MongoDB  

• Location Services: GPS APIs  

• Security: Encryption and authentication  

 
Figure 1: AgriBridge System Architecture 

V. CONCLUSION 

 

The existing research analysis shows that the 

agricultural supply chain faces major difficulties 

because of its fragmented structure and its poor 

stakeholder coordination and its restricted ability to 

share information. The developed digital solutions 

which include marketplaces and IoT-based logistics 

systems and blockchain frameworks and artificial 

intelligence tools and cloud-based platforms operate 

as separate systems that serve particular functions. The 

agricultural ecosystem remains incomplete and 

inefficient because of this system integration problem. 

The AgriBridge platform establishes a complete 

solution which integrates essential elements of the 

agricultural supply chain into one centralized system. 

AgriBridge provides a comprehensive platform which 

integrates marketplace functions with logistics 

operations and digital contract security and location-

based service discovery according to its design. The 

system integration creates a smooth framework which 

enables farmers and buyers and transporters and 

distributors to work together more effectively while 

decreasing operational costs. 

AgriBridge enables stakeholders to communicate 

directly through its transparent transaction system 

which serves as one of its main functions. The 

platform establishes secure digital contracts and data-

driven decision-making methods which strengthen 

trust while minimizing conflicts and establishing fair 

pricing systems. The platform enables farmers to 

establish direct market connections because it 

decreases their need for middlemen which leads to 

higher profits and increased control over their position 

in the supply chain. 

The platform's data security and scalability and 

intelligent insights capabilities receive support from 

modern technologies which include blockchain and 

artificial intelligence and cloud computing. The 

technologies provide real-time monitoring and 

predictive analytics and resource management 

solutions, which agricultural businesses require to 

operate their current operations. The platform offers a 

user-friendly and adaptable design, which solves the 

main problems of existing studies that examine 

usability and scalability and user adoption. 

AgriBridge operates as a major digital transformation 

initiative for agriculture because it connects 

fragmented agricultural systems with complete supply 



International Conference on Recent Innovation in Computer Science ISSN: 2349-6002 

187063 © IJIRT | www.ijirt.org MAY 2026 92 

chain management systems. The solution provides two 

benefits because it uses modern technologies and 

solves actual difficulties that farmers and industry 

stakeholder’s encounter. AgriBridge helps agricultural 

supply chain management through its scalable 

practical solution which enhances efficiency and 

transparency and supports sustainable practices. 

 

VI. FUTURE SCOPE 

 

The AgriBridge platform serves as the main 

foundation for creating a unified agricultural system 

which requires additional improvements to enhance its 

operational efficiency. Future work can focus on 

integrating advanced AI models for predictive 

analytics such as price forecasting, yield estimation, 

and risk analysis to support better decision-making. 

The combination of blockchain-based smart contracts 

with automated systems and IoT-based quality 

verification will lead to improved transaction 

transparency which establishes greater trust between 

parties. The supply chain monitoring system will gain 

more accurate information through IoT technology 

which enables immediate observation of operations. 

Hybrid cloud and edge computing technologies enable 

organizations to process data efficiently across 

extensive facilities which experience problems with 

network connectivity. Organizations can use 

geospatial analytics to develop location-based services 

which improve both their logistics operations andtheir 

resource distribution methods. 

The adoption rate among farmers will rise because of 

improved accessibility through mobile-first designs 

which support multiple languages and voice control 

systems. The system will offer farmers assistance 

through financial and governmental services which 

include access to loans and insurance and subsidies. 

The establishment of open APIs and data 

interoperability standards will create pathways for 

organizations to connect with different platforms 

which will lead to technological progress and 

ecosystem development. 
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