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1. Introduction

Efficient waste management in urban areas like Dar es Salaam requires proper collection, billing,
and monitoring systems. Currently, households and businesses pay for waste collection
manually, often leading to delays, underpayment, disputes, and corruption.

The Smart Waste Collection Payment and Tracking System is designed to improve municipal
waste management by enabling automated payment collection, real-time tracking of
payments, and monitoring of waste collection activities. The system is user-friendly, secure,
and scalable for neighborhoods and city-wide applications.

2. Problem Statement
The current waste collection payment process in Dar es Salaam faces several challenges:
e Manual collection of fees leads to lost revenue.
e Lack of transparency allows for fraud and bribery.
e Municipal authorities struggle to track which households have paid.
e Delays in payments affect waste collection schedules.
¢ Limited data makes it difficult to plan and optimize waste collection routes.

There is a need for a reliable system that tracks payments, links them to households, and
provides accountability to avoid loss of revenue and corruption.

3. Project Objective

The main objective of this system is to ensure transparent, accountable, and efficient waste fee
collection. Specific objectives include:

¢ Enable households and businesses to pay waste fees digitally.
e Track all payments in real-time to ensure accountability.

¢ Link payments to specific households or business plots.



¢ Provide municipal authorities with dashboards to monitor collection and payments.
e Reduce fraud, bribery, and delays in waste fee collection.

e Improve planning for waste collection routes and schedules.

4. System Overview

The system combines digital payment platforms, loT-enabled collection devices, and cloud-
based monitoring dashboards.

Key Functions:
1. Digital payment gateway for households and businesses
2. Payment tracking linked to property ID
3. loT-enabled smart bins for automated waste collection data
4. Alerts for unpaid fees
5. Dashboard for municipal authorities to monitor collections

6. Historical reporting and analytics for planning

5. Methodology
5.1 Payment Integration

e Residents pay their monthly waste fees via mobile money (Tigo Pesa, M-Pesa) or online
payment.

e Each payment is linked to a unique household ID or plot number.
5.2 Data Recording
e Payment records are stored in a secure cloud database.
e Each transaction is timestamped and linked to the payer.
5.3 Tracking Waste Collection
e Smart bins or GPS-enabled waste trucks record collection activities.
o Data is updated in real-time on the municipal dashboard.

o Alerts are generated if a household has not paid or a collection is missed.



5.4 Monitoring & Reporting

e Municipal staff can view real-time collection status.

e Reports show paid vs. unpaid households, collection efficiency, and revenue.

e Historical data helps in optimizing collection schedules and preventing revenue leakage.
5.5 Fraud & Corruption Prevention

o Digital payments reduce cash handling.

e Automated tracking ensures that all collections are recorded.

o System flags unusual patterns for investigation.

6. System Features
¢ Mobile payment integration (M-Pesa, Tigo Pesa, Airtel Money)
¢ Real-time tracking of payments and waste collection
¢ Dashboard for municipal monitoring
¢ Alerts and notifications for unpaid households
o Historical reporting and analytics
e |oT-enabled smart bins or GPS trucks
¢ Secure cloud database with accountability logs
7. Expected Impact
e Increase municipal revenue from waste collection
e Reduce corruption, fraud, and bribery
¢ Ensure households pay fair fees for services
¢ Improve efficiency in waste collection schedules
e Enable data-driven planning for future waste management

¢ Promote transparency and accountability in municipal operations

8. Target Users



e Dar es Salaam City Council / Municipal authorities
e Residents and households

e Waste collection companies and staff

e NGOs and urban planning agencies

e Researchers and data analysts in municipal services

9. Conclusion

The Smart Waste Collection Payment and Tracking System provides a practical solution for
modern urban waste management. By combining digital payment systems, loT-enabled
tracking, and cloud-based monitoring, the system ensures transparency, reduces revenue loss,
prevents corruption, and optimizes collection operations. Municipal authorities can make data-
driven decisions, improving overall efficiency and service delivery for the city.



