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Abstract - Managing agricultural waste is a challenge 
that many rural communities encounter daily. Traditional 
methods like open burning or dumping are still common, 
but they harm the environment and waste valuable 
materials. To make a real difference, we must rethink our 
approach. We should turn to smarter, technology-driven 
solutions that everyone can easily access.This paper 
presents a new framework that turns agricultural waste 
into economic value by using modern technologies. The 
proposed system combines Internet of Things (IoT) devices 
with machine learning (ML) techniques to monitor waste, 
classify it efficiently, and reward users for responsible 
disposal. A smart garbage collection unit equipped with 
sensors measures both the type and amount of waste. An 
intelligent reward system provides financial incentives to 
users.We designed this system for both local governments 
and private groups, making it usable almost anywhere. By 
rewarding environmental care, we hope to encourage more 
people to get involved and help build a more sustainable 
future in rural areas. It aims to ensure everyone benefits 
while taking care of the planet 
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1. INTRODUCTION  
 

1.1  Background 
The agricultural industry contributes to the economic 
development, while agricultural waste, such as crop 
waste, organic waste, and plastic materials such as 
fertilizer packages, is an environmental challenge since 
they are improperly managed and disposed. Poor 
infrastructure in rural communities has led to lack of 
waste management in the areas where farmers dispose 
and even burn their waste materials anywhere they see 
fit. It is a threat to the environment, for example, air 
pollution and decreased soil fertility. Also, the problem 
overlooks the importance of agricultural waste in terms 
of economy. Introduction of IoT and machine learning has 
brought about a different approach to waste management 
and makes the management of agricultural waste simple. 
Incentive programs and automation will be considered in 
the management process. 

1.2 Problem Statement 
 

       Even with technological progress, waste management in 
rural areas still faces many challenges: 

- No structured and organized waste collection 
systems 

- Lack of financial incentives for farmers to manage 
waste responsibly 

    - Limited awareness and practice of proper waste 
sorting. 

-No real-time monitoring or data-driven decision-
making. 

 

1.3 Objectives 
 

    Project objectives are: 
- Development of a garbage collection system 

through waste identification 
- Incorporating safety features in the system such 

as login and logout options 
- Machine learning in waste classification and 

incentives computation 
-Developing a system that can be utilized by both the 
government and the private sector 

Facilitating farmers’ means of generating income from waste 
produced in agriculture 

 
2. LITERATURE REVIEW 

 
In recent times, studies have been conducted on how 

to use IoT along with artificial intelligence in enhancing 
the waste management system. With smart bins, sensors 
will determine the level of waste collected and enable 
efficient waste collection. The machine learning process 
enables accurate sorting of different forms of waste. 
However, the solutions provided are mostly based on 
urban environments and not in the rural environment. 
There is no incentive system provided hence reduced 
user involvement. 

 

 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

               Volume: 13 Issue: 05 | May 2026              www.irjet.net                                                                         p-ISSN: 2395-0072 

 

© 2026, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 432 
 

Table -1: Comparison of Existing Smart Waste 
Management System 

 
System 

Type 
Technology 

Used 
Advantage Limitation 

IoT Waste 
Monitoring 

IoT Sensors Real-time 
tracking 

No incentive 
mechanism 

ML-Based 
Classification 

AI Models Accurate 
sorting 

High 
computational 

cost 
Smart 

Agriculture 
Systems 

IoT + AI Automation Not focused 
on waste 

Blockchain 
Waste 

Systems 

Blockchain + 
ML 

Transparency Complex 
implementation 

  

3. PROPOSED METHODOLOGY 

The proposed system brings together several components 
to create a smooth waste management process: 

-A smart garbage collection unit with a unique 
identification number 
-A secure login and logout system for users 
-Sensors to measure waste weight and detect its 

type 
-A machine learning model for classification and 

reward calculation 
-A cloud-based platform for storing and analyzing 

collected data. 

 

3.1 System Workflow 
 
Step 1: Registration 
Users register through a mobile app and receive a 
unique ID. 
Step 2: Login 

Users access the system securely using their 
credentials. 

      Step 3: Waste Disposal 
Users deposit waste into the smart unit, where sensors 
capture data such as weight and category. 

      Step 4: Processing 
The machine learning model analyzes the data to 
determine the classification and reward. 

      Step 5: Reward Distribution 
     Incentives are credited directly to the user’s digital wallet 

or bank account. 

     Step 6: Log out 
     The session ends securely after the transaction is    
completed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

[Figure1: system Workflow] 
 
4. ANALYSIS AND DISCUSSION 

4.1Incentive-Based Model 

A key feature of the proposed system is its reward-
based approach. By offering financial benefits for proper 
waste disposal, this system motivates users to participate 
actively. This not only improves waste collection 
efficiency but also encourages environmentally 
responsible behavior. 
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Table 2: Incentive Structure 
 

Waste 
Type 

Example Rate (per 
kg) 

Reward 

Wet Waste Food, crop residue ₹8 / kg Low 

Dry Waste Paper, Carton boxes ₹10 / kg Medium 

Plastic 
Waste 

Fertilizer bags, plastic 
bottal 

₹12 / kg High 

 
4.2Stakeholder Benefits 
 

Table 3: Stakeholder Benefits of Smart Waste 
Management System 

 

 Stakeholder Benefits 
Farmers Earn additional income and easy waste 

disposal 
Government Better monitoring and data-driven 

decisions 
Private 
Companies 

Revenue through recycling processes 

Environment Reduced pollution and improved 
sustainability 

 

4.3 Role of Government and Private Sector 
Government Role: 
- Develop infrastructure 
- Implement regulations and policies 
- Promote awareness programs 
- Provide financial assistance 

        Private Sector Role: 
- Design and maintain the system. 
- Deploy smart collection units 
- Manage data and analytics. 
- Generate revenue through recycling operations 

 
5.  CHALLENGES / LIMITATIONS 
     Technical Issues 

- Dependence on stable internet connectivity. 

- Need for regular maintenance 

- High setup and installation costs. 

       Social Issues 

- Limited awareness in rural communities. 

- Resistance to adopting new technologies 

- Need for training and education 

     Operational Issues 

- Difficulty in maintaining proper waste separation 

- Ensuring system reliability 

- Managing large volumes of data. 

    Security Concerns 

- Protecting user data 

- Risks from cyber threats. 

- Secure handling of financial transactions. 

   Economic Limitations 

- Balancing rewards and profits 

- Ensuring long-term sustainability 

- High initial investment 

 
6. FUTURE DIRECTIONS 

The system can improve further by 
-Integrating blockchain technology for transparency 

-Implementing dynamic pricing using advanced AI 
models. 

- Expanding into smart village ecosystems 

-Introducing carbon credit-based incentives 

-Using edge computing for offline functionality 

-Extending the system to manage industrial and 
electronic waste. 

 

7. CONCLUSIONS 

 
This paper presents a practical and forward-thinking 
approach to managing agricultural waste by combining 
IoT, machine learning, and incentive-based strategies. 
The proposed system turns waste into a valuable 
resource, creating both environmental and economic 
benefits.By encouraging responsible behavior through 
financial rewards; the model ensures active user 
participation and long-term sustainability. It offers 
benefits to all stakeholders, including farmers, 
government bodies, private organizations, and the 
environment.With proper implementation and support, 
this system has the potential to improve rural waste 
management practices significantly and contribute to 
developing a sustainable and circular economy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[Figure-2: Recycle Machine] 
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