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Abstract- —The escalating global emphasis on 

sustainability and the principles of a circular economy 

have catalyzed the need for innovative digital solutions 

that extend beyond traditional commerce. This 

research presents Ecomove, a novel e-commerce 

platform meticulously engineered to facilitate the 

buying and selling of second-hand products, thereby 

promoting resource efficiency and waste reduction. 

The platform is designed not merely as a marketplace 

but as a comprehensive ecosystem that integrates core 

functionalities with planned modules for recycling, 

product donation, and eco-friendly logistics. This paper 

details the successful implementation of Ecomove's 

foundational architecture, which includes a robust user 

authentication system and fully functional buying and 

selling workflows. The system is built using a modern 

web technology stack, featuring a dynamic frontend 

developed with React.js and a secure, scalable backend 

powered by Appwrite, an open-source Backend-as-a-

Service (BaaS). The choice of Redux Toolkit for state 

management ensures efficient data handling, while 

TailwindCSS provides a responsive and intuitive user 

interface. This document outlines the system 

architecture, development methodologies, and the 

design principles underpinning Ecomove. It further 

discusses the technical challenges encountered, the 

rationale behind key design decisions, and a roadmap 

for future development aimed at transforming 

Ecomove into a holistic digital partner for sustainable 

living. 
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1. INTRODUCTION 

The digital revolution has fundamentally reshaped 

consumer behavior, with e-commerce platforms 

becoming the primary avenue for global trade. However, 

this convenience often masks a significant 

environmental cost. The linear "take-make-dispose" 

model of consumption, fueled by the ease of purchasing 

new goods, contributes heavily to resource depletion, 

carbon emissions from logistics, and escalating waste 

generation. In response to these pressing concerns, there 

is a global paradigm shift towards sustainable 

consumption models and the circular economy, which 

emphasizes keeping resources in use for as long as 

possible.  

This has led to the resurgence and digital transformation 

of second-hand marketplaces. Platforms like eBay, OLX, 

and Craigslist have pioneered this space, demonstrating 

the viability and demand for pre owned goods. Ecomove 

seeks to build upon this foundation by creating a 

purpose-built platform that not only simplifies the 

exchange of used products but also actively integrates 

features that encourage environmental stewardship. By 

providing a seamless and engaging digital experience, 

Ecomove aims to make sustainable choices the default, 

empowering users to participate actively in waste 

reduction and resource conservation.  

1.1 Motivation  

While existing second-hand marketplaces facilitate the 

resale of goods, they often operate as isolated platforms 

with limited integration into broader sustainability 

initiatives. There is a distinct lack of unified digital 

ecosystems that seamlessly combine the core functions 

of a second-hand marketplace (buying and selling) with 

complementary services such as responsible recycling, 

facilitated product donation, and sustainable shifting 

logistics. Users seeking to dispose of an item responsibly 

are often forced to navigate multiple, disconnected 

platforms or services. This fragmentation creates friction 

and discourages comprehensive sustainable behavior. 
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Objectives 

To design and develop a fully functional, secure, and 

scalable web platform for the buying and selling of 

second-hand goods, utilizing React for the frontend and 

Appwrite for backend services.  

To implement robust user management with secure 

authentication and profile management system, ensuring 

data privacy and a personalized user experience.  

To establish an extensible architecture in a modular 

fashion, allowing for the seamless integration of future 

features, including recycling coordination, product 

donation, and eco-friendly shifting facilities. 

 To evaluate core functionality by rigorously testing the 

performance, security, and usability of the implemented 

user authentication and marketplace modules. 
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Table no. 1 - literature review 

3. PROPOSED SYSTEM ARCHITECTURE 

Ecomove adopts a modern two-tier architecture that 

cleanly separates the presentation layer from the 

application logic and data layer. This design promotes 

scalability, maintainability, and security. The frontend 

(presentation layer) is a single-page application (SPA) 

built with React.js, responsible for rendering the user 

interface, handling user interactions, and communicating 

with the backend via API calls. 

  

The backend and database (service layer) is fully 

managed by Appwrite. This layer handles all server-side 

logic, including user authentication, database operations 

(CRUD for products and users), file storage (product 

images), and API request validation. The interaction 

between frontend and backend is stateless and API-

driven.  

 

The frontend comprises several key modules: 

Authentication Module containing components for 

Login, Registration, and Password Reset; Product 

Module including ProductListing, ProductDetails, 

ProductGrid, and ProductUploadForm; and User Profile 

Module managing display and editing of user-specific 

information. Redux Toolkit provides centralized state 

management for auth and product data. Appwrite 

backend services include: Authentication Service 

handling user registration, login, session management 
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(JWT tokens), and password hashing; Database Service 

storing structured data in collections for users and 

products; and Storage Service securely storing user-

uploaded product images.  

 

Together, these architectural components create a 

seamless ecosystem for sustainable commerce. The 

modular design ensures that future additions like 

recycling, donation, and shifting modules can be 

integrated without disrupting existing functionality.

 
Fig no.  1 - System architecture 

4. PROPOSED METHODOLOGY 

The development methodology for Ecomove follows a 

structured approach encompassing requirement analysis, 

system design, implementation, and testing. The process 

began with detailed requirement analysis, identifying 

functional requirements including ERC-20 standard 

token creation, MetaMask authentication, and 

transaction execution, alongside non-functional 

requirements focusing on decentralization, security, and 

user-friendly interfaces.  

The frontend development utilized React.js with a 

component-based architecture. Key components include 

authentication forms built with React Hook Form for 

validation, product management interfaces using 

TinyMCE for rich text editing, and responsive layouts 

styled with TailwindCSS and Material-UI. Redux 

Toolkit manages global application state with dedicated 

slices for authentication and product data.  

The backend configuration leveraged Appwrite's BaaS 

capabilities. Database collections were designed for 

users and products with appropriate relationships and 

indexes. The authentication service was configured with 

email/password authentication, and the storage service 

was set up with appropriate permissions for product 

images.  

Implementation proceeded module by module. The user 

authentication module was implemented first using 

Appwrite's account.create() and 

createEmailPasswordSession() methods. Protected 

routes were configured using React Router to restrict 

access based on authentication state stored in Redux. 

 The product management module implemented full 

CRUD operations. Product upload involves image 

upload to Appwrite Storage followed by document 

creation in the products collection. Product browsing 

fetches documents using databases.listDocuments(), 

while product details pages retrieve specific documents 

by ID.  

Comprehensive testing and validation ensured system 

reliability. Manual and unit testing verified 

authentication flows, product CRUD operations, and 

authorization controls. Performance testing evaluated 

API latency and frontend rendering efficiency. User 

testing with 10 participants provided valuable usability 

feedback.. 

5. FUTURE WORK 

The immediate roadmap focuses on developing and 

integrating the recycling module, which will allow users 

to list items specifically for recycling. This will involve 

a separate database collection for recyclable items and a 

matching system to connect users with local, vetted 

recycling partners. The UI will guide users on proper 

preparation of items for recycling based on material type.  

The donation module will enable users to list items they 

wish to donate to NGOs or charitable communities. It 

will integrate geolocation features to show nearby 

donation centers and allow verified NGOs to browse 

available donation listings.  
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          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                          Volume: 10 Issue: 02 | Feb - 2026                                 SJIF Rating: 8.659                                      ISSN: 2582-3930                                                                                                                       
  

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                            |        Page 4 
 

The shifting facility module will partner with eco-

friendly shifting services. When users purchase large 

items, they will have the option to request sustainable 

shifting quotes directly through the platform, involving 

forms to capture pickup and delivery details forwarded 

to logistics partners.  

Additional planned features include implementing a 

secure payment gateway to facilitate in-app transactions, 

a real-time chat feature using Appwrite's Realtime API 

for buyer-seller communication, and a user rating system 

to build trust within the community.  

Long-term enhancements will focus on AI-powered 

features such as automated product categorization, price 

recommendations based on market trends, and 

sustainability impact tracking to show users their 

environmental contribution through the platform 

 

6. CONCLUSION 

This research has successfully detailed the design and 

implementation of Ecomove, a foundational sustainable 

e-commerce platform. By leveraging a modern 

technology stack comprising React.js and Appwrite, we 

have built a secure, scalable, and user-friendly 

marketplace for second-hand goods. The core 

functionalities of user authentication and product 

buying/selling workflows have been rigorously tested 

and validated, establishing a solid foundation for the 

project's ambitious future.  

The strategic use of Redux Toolkit for state management 

and TailwindCSS for responsive design ensures that the 

platform is not only performant but also maintainable 

and ready for expansion. While the advanced 

sustainability-focused modules—recycling, donation, 

and shifting—remain in development, the current 

implementation proves the viability of the core concept.  

Ecomove successfully demonstrates how modern web 

technologies can be harnessed to build digital 

ecosystems that promote a circular economy. By 

providing a seamless platform for extending the life of 

products, Ecomove empowers individuals to make 

environmentally conscious choices, paving the way for a 

future where technology and sustainability are 

inextricably linked.  

The modular architecture and extensible design position 

Ecomove as more than just a marketplace—it represents 

a comprehensive digital partner for sustainable living, 

ready to evolve with the growing demands of 

environmentally conscious consumers. 
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