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Currently, waste management and the contamination of recyclable materials have become
significant challenges to the global environment. This project, therefore, presents the development of
an automated recycling management system with built-in rewards, serving as a mechanism to solve
these problems and stimulate public participation. The system consists of a Reverse Vending
Machine (RVM) utilizing a Microcontroller Unit (ESP32) integrated with smart sensors (Photoelectric
and Inductive) to accurately detect, sort, and compact recyclable materials, primarily PET and
Aluminum, at the source. A web application acts as the medium for user identification and data
recording. Upon correct material acceptance, the system processes and instantly awards the user
with digital loyalty points or credits. The deployment of this system is expected to increase the rate
of quality recycling, reduce landfill waste, and create economic incentives to promote sustainable
sorting behavior, thus aligning with the national drive towards a Circular Economy and efficient

environmental impact reduction.



