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Abstract - With rapid urbanization, India generates 

millions of tonnes of scrap annually, leading to landfill 

overflow and environmental degradation. However, the 

absence of a structured waste collection system makes it 

difficult for households and businesses to dispose of scrap 

efficiently, relying on irregular visits from ragmen. The 

scrap industry also lacks transparency, allowing dealers 

to exploit sellers with unfair pricing and uncertain weight 

measurements. Additionally, waste pickers struggle to 

earn a stable livelihood due to intense competition and 

middlemen reducing their earnings. Inefficient waste 

disposal further contributes to pollution and hampers 

recycling efforts, highlighting the urgent need for a 

sustainable solution.  

To address these challenges ECO HEAVEN 

offers a digital waste management platform that connects 

scrap sellers with collectors through a seamless and 

transparent process. Built on the MERN stack, it 

eliminates middlemen, optimizes routes via Google 

Maps, and enhances recycling efficiency, making waste 

management more transparent, profitable, and 

sustainable. 
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1. INTRODUCTION  

 

With rapid urbanization, India faces severe waste 

management challenges, generating millions of tones of 

scrap annually. The informal, unstructured scrap 

collection system leads to irregular pickups, unfair 

pricing, and inefficient recycling, worsening 

environmental degradation. Global waste is projected to 

reach 3.4 billion tons by 2050, yet existing solutions 

remain fragmented and reliant on intermediaries, 

increasing costs and pollution. Middlemen manipulate 

pricing, affecting both sellers and waste pickers, while 

lack of transparency reduces profitability and recycling 

rates. Eco Heaven addresses these issues with a digital 

platform that facilitates direct transactions, AI-driven 

pricing, and automated matching, ensuring fair pricing, 

efficient waste collection, and reduced landfill 

dependency. By leveraging real-time data analytics and 

structured waste transactions, it promotes a circular 

economy and sustainable waste management. 

2. LITERATURE REVIEW 

Several studies have explored how digital technology 

enhances waste collection and recycling efficiency. Smart 

waste management systems incorporating IoT, cloud 

computing, and mobile applications have optimized waste 

disposal processes. 

[1] Jadhav et al. (2020) introduced an IoT-based smart 

waste bin that detects waste levels and alerts municipal 

authorities, while Wang et al. (2021) proposed a cloud-

based waste tracking system using RFID technology. 

These studies highlight how IoT sensors, GPS tracking, 

and cloud computing improve waste management 

efficiency. However, most digital solutions focus on 
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municipal waste collection, leaving private scrap trading 

unstructured and dominated by middlemen. 

In the scrap collection sector, research highlights the role 

of intermediaries in price manipulation. [2] Nandi & 

Pandey (2018) revealed that informal waste pickers rely 

middlemen, leading to unfair compensation for sellers.  

[3] Gupta & Sharma (2021) emphasized the need for 

direct buyer-seller connectivity to ensure fair pricing. 

Digital scrap marketplaces such as Kabadiwala (2022) and 

Tamirat et al. (2023) attempt to bridge this gap, offering 

platforms for scrap sellers to connect with recyclers. 

These platforms promote price transparency and 

automated pickups but face challenges in scalability and 

logistics coordination. 

Beyond economic factors, digital transformation has 

improved recycling efforts and sustainability. [4] 

Mukherjee et al. (2022) found that mobile applications 

significantly boost user awareness of waste segregation. 

[5] Kim et al. (2020) demonstrated a 30% improvement in 

waste collection logistics using AI-driven route 

optimization. However, existing AI models lack real-time 

adaptability, making it difficult to adjust for traffic and 

demand fluctuations. 

 

 

3. METHODOLOGY 

 

The ECO HEAVEN platform is developed using a 

mixed-methods research approach, integrating both 

qualitative and quantitative techniques to address 

challenges in the scrap collection industry. Qualitative 

insights from interviews and surveys help refine the 

platform, while quantitative methods such as AI-driven 

pricing models, route optimization, and statistical 

evaluations measure its efficiency. 

Data collection involves primary sources 

(stakeholder surveys, pilot testing, and real-time tracking) 

and secondary sources (literature reviews, case studies, 

and government policies) to ensure a comprehensive 

analysis. The collected data undergoes statistical analysis, 

trend evaluation, and AI-based pricing analysis to assess 

the platform’s impact on cost savings, route efficiency, 

and landfill waste reduction. 

 

 

Chart: Data Collection 

 

The platform leverages modern web technologies, 

including React.js (frontend), Node.js & Express.js 

(backend), MongoDB(database),WebSockets (real-time 

communication), Google Maps API (route optimization), 

and AI-powered pricing models. Additionally, payment 

gateways like Razorpay or Stripe ensure seamless 

transactions. 

 

 
 

Figure 1: Technology Flowchart 

 

By combining technological innovation, data-driven 

insights, and user feedback, ECO HEAVEN enhances 

efficiency, transparency, and sustainability in the scrap 

collection industry, promoting digital adoption and 

optimized waste management. 

 

4. Proposed Model 

 

ECO HEAVEN, is a technology-driven scrap collection 

platform designed to enhance efficiency, transparency, 

and sustainability in the waste management industry. 

Built using the MERN stack, it connects scrap sellers 

directly with buyers, eliminating middlemen and 

ensuring fair pricing through an AI-driven pricing model. 

The platform optimizes collection routes using GPS and 

Google Maps API, reducing operational costs and 

environmental impact. Secure digital transactions, real-

time tracking, and a rating system enhance trust and 

transparency among users. By promoting waste 

segregation and integrating recyclers, ECO HEAVEN 

supports a circular economy, addressing inefficiencies in 

the traditional scrap collection system. 

 

4.1 System Architecture / Framework 

 

ECO HEAVEN follows a three-tier architecture for 

scalability and efficiency. The frontend, built with 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 09 Issue: 04 | April - 2025                            SJIF Rating: 8.586                                  ISSN: 2582-3930                                                                                          

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM44023                                           |        Page 3 
 

React.js, provides a responsive UI with real-time updates 

via WebSockets. The backend, using Node.js & 

Express.js, handles API requests, AI-driven pricing, and 

secure transactions with JWT authentication. The 

database, powered by MongoDB, ensures fast, efficient 

storage of user data and transactions. Google Maps API, 

Razorpay/Stripe, and a rating system enhance real-time 

tracking, secure payments, and user trust. 

 

 
 

Figure 2: 3-Tier Architecture 

 

5. Result and Analysis 

 

The effectiveness of Eco Heaven was evaluated based on 

user testing, system performance, and overall impact on 

waste management efficiency. The key findings from 

preliminary testing and analysis are presented below. 

 

5.1 User Testing & Feedback 

Eco Heaven's prototype, tested with 50 participants, 

improved waste transactions by reducing time by 30% 

and increasing seller profits by 15% through direct buyer 

interactions. 85% of users found it more efficient than 

offline methods, praising its ease of use, transparency, 

and cost-effectiveness. The platform eliminates 

intermediaries, ensuring fair pricing and faster deals, 

proving its potential in optimizing waste management. 

 

5.2 System Performance Evaluation 

To assess the technical efficiency of Eco Heaven, key 

performance indicators (KPIs) were measured during 

system testing: 

 

Table 1: Performance Evaluation 

 

Performance Metric Value 

Average Response Time 1.2 seconds 

System Uptime 99.5% 

API Response Time 800 ms 

Database Query Speed 1.5 seconds 

Performance Metric Value 

Average Load Time 2.3 seconds 

 

The system demonstrated high responsiveness and 

stability, ensuring a smooth user experience. 

Optimizations such as database indexing and caching 

mechanisms helped reduce query time and improve 

efficiency. 

 

5.3 Comparative Analysis 

 

To highlight the impact of Eco Heaven, a comparison was 

made with traditional waste collection methods and other 

existing digital platforms. 

 

Table 2: Analysis factor 

 

Factor 
Traditional 

Methods 

Other 

Waste 

Apps 

Eco 

Heaven 

Transaction 

Speed 

Slow (3-5 

days) 

Moderate 

(1-2 days) 

Fast (Same-

day 

matching) 

Price 

Transparency 

Low 

(Middlemen 

involved) 

Medium 

High 

(Direct 

negotiation) 

Accessibility 
Limited to 

local dealers 

Available 

but lacks 

geolocatio

n 

Real-time 

geolocation

-based 

matching 

Communicatio

n 

Offline 

(calls/agents

) 

In-app chat 

Secure in-

app chat 

with history 

 

From the above comparison, it is evident that Eco Heaven 

provides faster, more transparent, and efficient waste 

management solutions than traditional methods and 

existing platforms. 

 

 

6. CONCLUSION 

 

ECO HEAVEN presents a transformative solution to the 

challenges faced in the scrap collection industry by 

leveraging modern web technologies and AI-driven 

analytics. By integrating an AI-based pricing model, 

route optimization, secure digital transactions, and real-

time tracking, the platform ensures transparency, 
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efficiency, and sustainability in waste management. The 

inclusion of user ratings, in-app communication, and 

automated transaction records further enhances trust and 

accountability among buyers, sellers, and recyclers. 

Through a structured workflow, ECO HEAVEN 

simplifies the process of scrap collection and recycling, 

reducing inefficiencies, eliminating price discrepancies, 

and promoting a circular economy. The combination of 

qualitative insights and quantitative data analysis 

confirms the platform’s effectiveness in optimizing waste 

collection, minimizing landfill contributions, and 

fostering responsible recycling practices. The study 

highlights the impact of digitalization in waste 

management and emphasizes the need for scalable and 

technology-driven solutions to tackle environmental 

concerns. As future enhancements, the integration of 

blockchain for transaction security, AI-powered material 

classification, and IoT-based smart waste bins could 

further improve the system. Ultimately, ECO HEAVEN 

not only streamlines the scrap trade but also contributes 

to a more sustainable and eco-friendly future. 
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