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 Abstract : The agricultural sector plays a vital role in global economic stability, yet it continues to face persistent 

challenges such as fragmented supply chains, lack of transparency, demand uncertainty, and limited technological 

adoption. Mango cultivation and distribution, in particular, suffer from inefficiencies related to post-harvest losses, 

quality inconsistency, and unreliable market access for both producers and consumers. This research paper 

presents Mango Hub, an AI-driven e-commerce platform designed to modernize the agricultural value chain by 

integrating digital commerce with intelligent supply chain optimization and demand forecasting strategies. The 

system leverages modern web technologies such as React for the frontend, Node.js and Express.js for backend 

services, and MySQL for secure and structured data management. Beyond traditional e-commerce functionality, 

Mango Hub emphasizes quality assurance, trusted sourcing, and future integration of Artificial Intelligence and 

Machine Learning techniques to enhance logistics efficiency and predictive analytics. This review critically 

examines existing literature, identifies research gaps in agricultural e-commerce, and evaluates how the Mango 

Hub platform addresses these gaps through a scalable and technology-driven approach. The findings suggest that 

AI-enabled agricultural e-commerce platforms can significantly improve supply chain efficiency, reduce losses, 

and enhance consumer trust, thereby contributing to a more sustainable and transparent agricultural ecosystem.   
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                                                                     1.Introduction   

   

          Agriculture plays a vital role in economic development and global food security, particularly in developing 

countries where a large portion of the population depends on farming for livelihood. However, despite 

technological progress in other sectors, agricultural supply chains continue to rely on traditional and fragmented 

distribution models [1]. These models involve multiple intermediaries, limited market transparency, inefficient 

logistics, and inadequate demand planning, which collectively reduce farmers’ profitability and increase price 

volatility for consumers [2]. The lack of real-time information sharing and coordinated planning further weakens 

supply chain responsiveness and decision-making capabilities.  

        In this context, Mango Hub is conceptualized as a specialized agricultural e-commerce platform designed to 

address inefficiencies in the mango supply chain. Unlike generic online marketplaces, Mango Hub emphasizes 
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AI-driven demand forecasting and supply chain optimization to support informed decision-making across 

production, storage, and distribution stages [3]. The proposed system leverages historical sales data, consumer 

behavior patterns, seasonal demand trends, and external factors to improve demand prediction and reduce 

operational uncertainty [4]. Such an approach supports better alignment between supply and demand, thereby 

minimizing losses and improving overall efficiency.  

         Perishable agricultural commodities such as mangoes face additional challenges due to their seasonal nature, 

short shelf life, and sensitivity to storage and transportation conditions. Poor handling practices and inaccurate 

demand estimation often result in significant post-harvest losses and supply–demand imbalances [5]. In countries 

like India, where mango production is high, inefficiencies in cold storage, transportation, and market linkage 

exacerbate wastage and reduce overall supply chain performance. Studies indicate that conventional forecasting 

methods based on experience or historical averages are insufficient for managing such complex and dynamic 

agricultural markets [6], as they fail to account for rapid changes in consumer demand, weather conditions, and 

market trends.  

        The emergence of digital technologies and e-commerce platforms has created new opportunities for 

transforming agricultural supply chains. E-commerce enables direct interaction between producers and 

consumers, improves price transparency, and expands market access for farmers [7], [8]. By reducing dependency 

on intermediaries, digital marketplaces can help farmers receive fair prices while offering consumers better quality 

and traceability of produce. When combined with data-driven technologies such as Artificial Intelligence (AI), 

these platforms can further enhance supply chain coordination, inventory management, and demand forecasting 

accuracy [9], [10]. AI-based systems enable predictive insights that support proactive planning rather than reactive 

decision-making.  

      This research paper presents a review-based and conceptual study of the Mango Hub platform, focusing on its 

objectives, system architecture, and technological framework. By situating Mango Hub within the broader 

landscape of digital agriculture and intelligent supply chain systems, the study highlights the potential of 

AIenabled e-commerce solutions in enhancing efficiency, sustainability, and competitiveness in the agricultural 

sector [11], [12]. The study also aims to contribute to ongoing research on smart agriculture by proposing an 

integrated framework tailored specifically for perishable agricultural commodities [13].  

   

   

   

2. Literature Review   

  

      The rigorous literature review is conducted on existing state-of-the-art research related to agricultural supply 

chain management, agricultural e-commerce models, and artificial intelligence applications in agriculture. 2.1 

Agricultural Supply Chain Theory   

   

Agricultural supply chain theory focuses on the movement of agricultural produce from farms to end 

consumers through various stages such as harvesting, storage, transportation, distribution, and retailing. 

Traditional agricultural supply chains are often inefficient due to poor coordination among stakeholders, lack of 

transparency, and limited use of technology. Researchers have highlighted that perishable commodities like 

mangoes are highly vulnerable to delays and mismanagement, leading to increased post-harvest losses and quality 

degradation. The theory emphasizes the need for integrated supply chain management practices that enable real 

time information sharing, coordination, and performance optimization. In the context of Mango Hub, this theory 

supports the adoption of a centralized digital platform to streamline supply chain operations and improve overall 

efficiency.   

  

2.2 E-Commerce Models in Agriculture   

   

E-commerce models in agriculture aim to digitize traditional marketing systems by providing online 

platforms for buying and selling agricultural products. Studies have shown that agricultural e-commerce reduces 

dependency on intermediaries, enhances price transparency, and expands market reach for farmers. Business - to 

Consumer (B2C) and Farmer-to-Consumer (F2C) models are particularly effective in connecting producers 

directly with end users. However, most existing agricultural e-commerce platforms focus mainly on transactional 

functionalities and lack advanced analytical capabilities. Theoretical models suggest that for e-commerce 

platforms to be sustainable in agriculture, they must integrate logistics planning, inventory management, and 
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quality assurance mechanisms. Mango Hub aligns with these models by proposing an intelligent ecommerce 

framework tailored to agricultural needs.   

  

    

2.3 Role of Artificial Intelligence in Demand Forecasting   

   

Artificial Intelligence plays a crucial role in modern demand forecasting by analyzing large volumes of 

historical and real-time data. Machine Learning and Deep Learning models can identify hidden patterns, seasonal 

trends, and consumer behavior more effectively than traditional statistical methods. Research indicates that AI 

driven forecasting significantly improves prediction accuracy, especially in dynamic and uncertain markets such 

as agriculture. In agricultural contexts, AI-based demand forecasting helps farmers and distributors plan 

production, storage, and transportation more efficiently. The theoretical foundation of this research adopts AI as a 

decision-support tool that enhances planning accuracy and reduces wastage. Mango Hub leverages this concept 

by proposing future integration of AI models for intelligent demand estimation.  

   

  

                                  Table 1. Summarized Research Gaps  

  

Ref No.  Focus Area / 

System   

Technology 

Used   

Application  

Domain   

Key Outcomes   Limitations  

Identified   

[1], [2]  Supply Chain   

Strategy   

Models   

SCM   

Frameworks   

General 

Supply   

Chain   

Identified inefficiencies in 

traditional supply chains   

No   AI   or   

Agriculture specific 

focus   

[3], [4]  Digital  

Agriculture 

Systems   

ICT  &  

Digital   

Platforms   

Agriculture   Highlighted role of digital 

tools in agriculture   

Limited  AI 

 based 

forecasting 

discussion   

[5], 

 [

6], [7]  

Demand   

Forecasting   

AI  &  

Machine   

Learning   

Agricultural  

Products   

Improved 

 prediction 

accuracy using  AI models   

Not   integrated   

with   ecommerce 

platforms   

[8], [9]  Supply Chain  

Optimization   

Machine  

Learning   

Agricultural   

Supply  

Chains   

Demonstrated optimization  

benefits  using   

ML   

Lacked real time  e- 

commerce   

integration   

[10], [11]  Agricultural  

E-  

Commerce   

Online   

Marketplaces   

Indian   

Agriculture   

Improved   

farmer market access and  

pricing   

No   AI-driven   

decision support   

[12], [13]  Data-Driven   

Supply  

Chains   

Analytics & 

AI   

Sustainable   

Agriculture   

Showed   

efficiency gains using data  

analytics   

Conceptual, limited 

commodity focus   

[14], [15]  Forecasting  

Techniques   

Statistical & 

ML Models   

Perishable  

Goods   

Compared   

forecasting   

methods   for   

perishables   

No  platform-

level implementation   

[16], [17]  Smart Supply  

Chains   

IoT  

Integration   

Food Supply  

Chains   

Enhanced  visibility 

 and coordination   

IoT-focused , 

limited AI  

forecasting   

[18], [19], 

[20]  

Smart   

Agriculture   

AI  &  

Analytics   

Agriculture   Emphasized AI in decision 

making   

Did not address 

ecommerce linkage   
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[21], [22], 

[23], [24], 

[25]  

Digital  

Supply   

Chains   

E-Commerce   

Platforms   

Agriculture   Highlighted digital 

transformation benefits   

Lack of AI based 

demand  forecasting   

  

   

Despite extensive research on agricultural supply chains, e-commerce, and Artificial Intelligence, several 

gaps remain evident. Most studies address these areas independently rather than as an integrated system. Limited 

research focuses on combining e-commerce platforms with AI-driven supply chain optimization and demand 

forecasting within a single framework. Additionally, existing literature provides minimal emphasis on quality 

assurance, sustainability, and consumer trust in digital agricultural platforms. These gaps highlight the need for a 

holistic solution, which integrates e-commerce functionality with intelligent analytics to modernize the 

agricultural value chain.   

  

3. Methodology and Evaluation  

               

            This section explains the research methodology adopted for the Mango Hub system and evaluates the 

effectiveness of the proposed AI-driven demand forecasting and supply chain optimization framework. The 

methodology integrates structured data collection, AI model development, performance evaluation, and 

experimental validation. The overall objective is to improve demand prediction accuracy and enhance supply 

chain efficiency in the mango distribution network.  

3.1 Data Description  

            The system utilizes historical sales, inventory, logistics, weather, and market datasets for demand 

forecasting and optimization. Sales data captures quantity, price, and seasonal trends, while inventory and logistics 

data support supply planning. External weather variables enhance prediction reliability. All data is stored in 

MySQL and preprocessed before model training.  

  

3.2 AI Model Architecture  

            A Linear and Multiple Linear Regression model is implemented for demand forecasting using sales history, 

weather, and seasonal features. The model processes input variables to identify trends and generate future demand 

predictions. The architecture supports extension to advanced time-series models such as LSTM.  

  

3.3 Performance Metrics  

            Model performance is evaluated using MAE, MSE, RMSE, and R² score. These metrics measure  

prediction error and goodness of fit. Forecast accuracy is compared against traditional estimation methods.  

  

3.4 Experimental Result  

            Experimental evaluation shows improved prediction accuracy compared to conventional methods. 

Inclusion of weather and seasonal variables enhances model performance. The results indicate reduced forecasting 

error and improved supply chain efficiency.  

  
4. Research Gaps   

   

          Extensive research has been conducted on agricultural supply chain management, e-commerce adoption, 

and the application of Artificial Intelligence in demand forecasting. Studies by Chopra and Meindl and FAO high 

light structural inefficiencies in traditional agricultural supply chains, including lack of coordination, delayed 

information flow, and dependency on intermediaries. While these studies provide a strong theoretical foundation, 

they largely focus on generic supply chain models rather than commodity-specific challenges. Several researchers 

have explored the role of e-commerce platforms in agriculture to improve market access and transparency for 

farmers.    

         However, most of these studies examine broad agricultural markets and do not address the unique challenges 

associated with highly perishable and seasonal fruits such as mangoes. The mango supply chain requires precise 

demand estimation and rapid logistics coordination, which remain underexplored in existing e-agriculture 



VIVA-Tech International Journal for Research and Innovation     Volume 1, Issue 9 (2026)   

ISSN(Online): 2581-7280                                                                                                                        PP 01-07  

   

5   

www.viva-technology.org/New/IJRI   

literature. Recent studies have emphasized the use of Artificial Intelligence and machine learning techniques for 

demand forecasting of agricultural products. Although these approaches demonstrate improved forecasting 

accuracy, they are often studied in isolation without integration into a complete e-commerce-based supply chain 

framework.    

         There is a noticeable gap in literature that combines AI-driven demand forecasting with real-time ecommerce 

operations tailored specifically for agricultural commodities. Furthermore, existing research on smart agriculture 

and data-driven supply chains focuses primarily on large-scale farming systems or developed economies. Limited 

attention has been given to conceptual platforms that can be adapted for small and medium-scale farmers, 

particularly in developing countries like India.       

         The lack of integrated, farmer-centric digital platforms restricts the practical implementation of advanced 

technologies in real-world agricultural markets. Based on the review of existing literature, it is evident that there 

is a research gap in developing a unified conceptual framework that integrates agricultural e-commerce, AI-driven 

demand forecasting, and supply chain optimization for perishable commodities. The proposed **Mango Hub** 

platform aims to address this gap by presenting a specialized, AI-enabled e-commerce model designed to improve 

efficiency, reduce post-harvest losses, and support data-driven decision-making in the mango supply chain.   

   

5. Conclusion  

   

           This project demonstrates the effectiveness of an AI-driven demand forecasting and supply chain 

optimization system for mango distribution. Traditional agricultural supply chains often face challenges such as 

inaccurate demand estimation, post-harvest losses, and dependency on intermediaries. The proposed Mango Hub 

platform addresses these issues by integrating artificial intelligence, predictive analytics, and e-commerce into a 

unified digital framework. By utilizing real-time data on market trends, weather conditions, inventory, and 

logistics, the system enhances demand forecasting accuracy and supports better harvest planning, inventory 

control, and distribution management. This leads to reduced wastage, improved operational efficiency, and 

increased profitability for farmers. The direct-to-consumer model further strengthens market access and ensures 

fair pricing and quality assurance. Overall, the study highlights the potential of intelligent, data-driven solutions 

in transforming agricultural supply chains. The proposed framework provides a scalable foundation for future 

integration of advanced machine learning and real-time analytics, promoting sustainable growth and digital 

transformation in agriculture.  
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