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Abstract— Food wastage poses significant environmental
and social challenges, prompting the need for innovative
solutions. Our project introduces a web application
designed to manage and repurpose waste food effectively.
The app focuses on three key areas: collecting surplus food
from households, restaurants, and events; redistributing
fresh and consumable food to orphanages, shelters, and
underserved communities; and recycling inedible food
waste into valuable resources. These include organic
manure for agriculture, feed for animal husbandry, and
energy feedstock for power plants, creating a sustainable
revenue model. The app serves as a seamless platform
connecting donors, recipients, and recycling partners, with
features such as real-time tracking, scheduling, and
reporting to enhance transparency and efficiency. By
addressing food wastage, reducing hunger, and promoting
sustainability, the project fosters a circular economy that
minimizes environmental impact, delivers social benefits,
and generates economic value. This initiative aims to
create a more equitable and sustainable future by
transforming food waste into opportunities.

INTRODUCTION

Food wastage is a global crisis with profound environmental,
economic, and social implications. According to the Food and
Agriculture Organization (FAO), approximately one-third of
all food produced is wasted, contributing to greenhouse gas
emissions, resource depletion, and food insecurity. While
numerous food donation and recycling initiatives exist, the
lack of an efficient, technology-driven system hinders large-
scale impact. Addressing this issue requires a digital solution
that streamlines food collection, redistribution, and
repurposing, ensuring that surplus food benefits those in need
while minimizing waste.

Our proposed web-based platform bridges the gap between
food donors, recipients, and recycling partners. By leveraging
real-time tracking, intelligent scheduling, and automated
reporting, the system enhances transparency and operational
efficiency. Unlike traditional food banks and donation
programs, this platform integrates a circular economy
approach, transforming inedible waste into useful byproducts
such as organic compost, animal feed, and biofuel. The
integration of predictive analytics further
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Optimizes food redistribution, reducing inefficiencies and
ensuring timely interventions.This paper presents the design
and implementation of our web application, detailing its core
functionalities, system architecture, and expected impact. The
study evaluates the effectiveness of the platform in reducing
food wastage,enhancing accessibility to surplus food, and
creating economic value through sustainable waste
management. By fostering collaboration among stakeholders,
this initiative has the potential to revolutionize food waste
management and contribute to a more sustainable future.

l. LITERATURE REVIEW

Food waste management has been a subject of extensive
research due to its environmental, economic, and social
implications. Studies indicate that nearly one-third of all food
produced globally is wasted, leading to significant resource
depletion and increased carbon emissions. Gustavsson et al.
(2011) highlight that food waste occurs at multiple levels,
including production, distribution, and consumption, with
inefficient supply chain management being a major
contributor.  Traditional food banks and non-profit
organizations have played a vital role in food redistribution,
but their efforts often lack technological integration, resulting
in logistical challenges and food spoilage. Addressing these
inefficiencies requires an advanced, technology-driven
approach to optimize food collection, redistribution, and
recycling.

Several digital platforms have emerged to tackle food waste
through online food-sharing systems and mobile applications.
Platforms such as Too Good To Go and Olio focus on
redistributing surplus food from retailers to consumers,
reducing commercial food waste. However, these applications
primarily target the retail and hospitality sectors and do not
effectively address household and event-based food surplus.
Papargyropoulou et al. (2014) proposed a food waste
hierarchy model that emphasizes prevention, redistribution,
and recycling. While this model provides a structured
approach, its implementation in real-world scenarios is often
hindered by the lack of a centralized system that connects all
stakeholders. Advancements in smart technologies, such as
loT-based monitoring systems and blockchain for food
traceability, have been explored in recent years.
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Research by Biswas et al. (2021) suggests that blockchain
technology can enhance transparency in food redistribution
networks by providing real-time tracking and accountability.
Additionally, loT-enabled smart bins and sensors, as proposed
by Zhang et al. (2022), have shown promise in optimizing
waste segregation and collection. Despite these advancements,
the high implementation costs and infrastructure requirements
limit their widespread adoption. The need for an affordable
and scalable digital solution remains critical for effective food
waste management.

Artificial intelligence and machine learning have also been
employed in predictive analytics for food waste reduction.
Studies by Jagielski et al. (2020) demonstrate how Al-based
forecasting can help optimize food donation logistics by
predicting food surplus patterns and matching donors with
recipients efficiently. The integration of Al in food waste
management applications enables better scheduling, route
optimization, and demand forecasting, reducing inefficiencies
in the redistribution process. However, existing Al-driven
models primarily cater to large-scale enterprises and lack
accessibility for smaller communities and individual donors.

The FOFO Food Waste Management App addresses these
gaps by providing a holistic platform that connects food
donors, recipients, and recycling partners. Unlike existing
solutions, FOFO integrates real-time tracking, automated
scheduling, and waste-to-resource conversion within a single
framework. The app ensures that surplus food reaches
beneficiaries while also repurposing inedible food waste into
organic manure, animal feed, and biofuel. By leveraging data-
driven insights, FOFO enhances transparency and efficiency
in food redistribution, fostering a circular economy in food
waste management. This study aims to evaluate the
effectiveness of FOFO in minimizing food wastage,
improving accessibility to surplus food, and promoting
sustainability through an integrated digital ecosystem.

l. METHODOLOGY

The FOFO Food Waste Management App is designed as a
web-based platform to efficiently manage surplus food
collection, redistribution, and waste repurposing. The system
follows a MERN (MongoDB, Express.js, React.js,
Node.js)stack,  ensuring  scalability —and  real-time
responsiveness. The architecture is structured into three main
layers: frontend, backend, and database, allowing seamless
user interactions while optimizing food distribution logistics.
The platform follows an agile development methodology,
enabling iterative improvements based on stakeholder
feedback and real-world testing.

The frontend of the system is built using HTML, CSS, and
React.js, providing a responsive and user-friendly interface.
Donors, including restaurants, households, and event
organizers, can register surplus food through an intuitive
dashboard. The frontend interacts with backend services via
RESTful APIs, ensuring efficient data exchange. The Ul
design prioritizes accessibility, allowing easy navigation for
all user categories, including food recipients and logistics
partners. Additionally, the system integrates real-time
notifications, enabling instant updates on food collection and
distribution status.

The backend is developed using Node.js and Express.js,
managing the core application logic, request handling, and
authentication processes. It  facilitates  seamless
communication between users and optimizes food
redistribution using an intelligent matching algorithm.
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The backend also includes scheduling features that allocate
delivery routes dynamically, reducing transit time and
minimizing food spoilage. Security mechanisms, such as
JSON Web Tokens (JWT) authentication and data encryption,
are implemented to ensure safe and authorized interactions
between stakeholders.

The database layer is powered by MongoDB, which provides
a flexible NoSQL structure to manage diverse data types,
including user profiles, food inventory, donation records, and
delivery schedules. The database enables quick data retrieval
and real-time updates, ensuring accurate tracking of food
movements. Additionally, the system incorporates MongoDB
Atlas for cloud-based database management, allowing secure
and scalable data storage. Indexing and caching mechanisms
further enhance database performance, reducing query
response times and improving user experience.

To ensure reliability and scalability, the FOFO Food Waste
Management App is deployed on a cloud-based infrastructure,
with Vercel hosting the frontend and AWS or Heroku
managing the backend services. Real-time GPS tracking is
integrated to monitor food collection and delivery, while an
automated scheduling system optimizes route planning. The
platform also includes a waste repurposing module, directing
inedible food waste toward composting, animal feed, or
biofuel production. These features collectively contribute to
an efficient, technology-driven solution for food waste
reduction and sustainable resource utilization.

1. ALGORITHMS AND TOOLS USED

The FOFO Food Waste Management App leverages various
algorithms and tools to optimize food waste
collection,redistribution and logistics.The system integrates
modern ~ web  development  technologies,cloud-based
services,and artificial intelligence-driven analytics
technologies,cloud-based services,and artificial intelligence-
driven analytics to ensure an efficient and scalable
solution.The primary focus is on real-time data
processing,route  optimization,authentication  security,and
predictive analytics,which are essential for streamlining the
donation and delivery process.

Efficient food redistribution requires optimal route planning
to ensure timely delivery while minimizing transportation
costs. The FOFO app utilizes Dijkstra’s algorithm and the A
(A-star) algorithm* for shortest path calculation in delivery
routing. These algorithms help determine the most efficient
paths for logistics, reducing delays and ensuring food reaches
recipients before spoilage. The system is further integrated
with the Google Maps API, which provides real-time traffic
data, allowing dynamic route adjustments based on traffic
congestion, road closures, and weather conditions. This
approach enhances the reliability of the delivery network.

Security is a critical aspect of the FOFO platform, ensuring
that user data and transactions remain protected. The system
employs JSON Web Tokens (JWT) for secure authentication,
enabling token-based session management that prevents
unauthorized access.

Additionally, berypt hashing is implemented to securely store
user passwords, reducing the risk of data breaches. The
backend system enforces role-based access control (RBAC) to
grant different levels of permissions to food donors,
recipients, and logistics personnel.
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These security measures ensure the integrity of the application
and protect user information from cyber threats.

To enhance decision-making in food waste management,
FOFO integrates machine learning algorithms for food waste
prediction and demand forecasting. The system leverages
linear regression and time-series forecasting models (ARIMA,
LSTM) to analyze historical donation trends and predict
future food surplus. These insights allow recipient
organizations to proactively allocate resources and optimize
distribution strategies. Additionally, Al-driven analytics help
recommend optimal donation locations based on real-time
demand patterns, ensuring that excess food is effectively
redirected to areas with high food insecurity.

The FOFO app is developed using the MERN stack
(MongoDB, Express.js, React.js, and Node.js), ensuring a
scalable, responsive, and efficient platform. React.js enables
the development of a user-friendly interface with real-time
updates, while Node.js and Express.js provide a robust
backend architecture for API handling, authentication, and
transaction management. The system uses MongoDB Atlas, a
cloud-based NoSQL database, to efficiently store and retrieve
food donation records, user profiles, and inventory data.
Furthermore, Docker is used for containerization, ensuring
smooth deployment across different environments. The
backend services are hosted on AWS or Heroku, providing
high availability and scalability.

To enhance system efficiency, the FOFO app integrates
various cloud computing services and third-party APIs. The
Google Maps API is used for geolocation tracking, Twilio
APl enables real-time notifications, and Firebase Cloud
Messaging (FCM) supports instant alerts for donation requests
and deliveries. Additionally, AWS Lambda is explored for
serverless computing, allowing the system to process donation
requests and analytics in real time. These integrations improve
the overall functionality of the application, ensuring faster
response  times, real-time updates, and seamless
communication among stakeholders.

The integration of route optimization, security protocols, Al-
driven analytics, and cloud-based services enables the FOFO
Food Waste Management App to function as a robust and
scalable solution for reducing food waste. Future
enhancements will focus on blockchain-based donation
tracking, loT-based food quality monitoring, and advanced Al
models to further optimize redistribution efforts and create a
more sustainable food supply chain.

1l. SYSTEM ARCHITECTURE

The FOFO Food Waste Management App is built on a three-
tier architecture comprising the frontend, backend, and
database layers. The system leverages the MERN (MongoDB,
Express.js, React.js, Node.js) stack, ensuring a modular and
scalable framework for food waste collection, redistribution,
and repurposing. Each component plays a crucial role in
enabling seamless interactions between food donors,
recipients, and logistics providers. The architecture also
incorporates cloud services and real-time tracking
functionalities to enhance efficiency and reliability.

The frontend layer is developed using React.js, combined with
HTML and CSS, to provide an intuitive and responsive user
interface. The interface allows users to register, list surplus
food, request donations, and track deliveries.
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The application follows a component-based architecture,
ensuring code reusability and maintainability. It interacts with
backend services through RESTful APIs, fetching real-time
updates on donation status, logistics tracking, and food
availability. The Ul is designed with accessibility in mind,
catering to diverse user groups, including donors, NGOs, and
waste management organizations.

The backend layer is built using Node.js and Express.js,
serving as the core processing unit of the system. This layer
handles user authentication, request validation, data
processing, and communication between different modules. A
microservices-based architecture is adopted to separate
concerns, ensuring better scalability and fault tolerance. The
backend is responsible for managing donation requests,
tracking food logistics, and optimizing the scheduling of food
redistribution.  Additionally, JWT authentication ensures
secure access to different user roles within the system.

The database layer is implemented using MongoDB, a
NoSQL database that efficiently manages unstructured and
semi-structured data. The database stores user profiles, food
inventory records, donation histories, and transportation
details. MongoDB Atlas, a cloud-based database service, is
used to enhance security, reliability, and performance.
Indexing and caching techniques are employed to optimize
query execution time, ensuring real-time data retrieval for
users. Additionally, the database schema is designed to
support future expansions, such as integrating Al-driven food
demand predictions.

The cloud infrastructure plays a crucial role in the deployment
and scalability of the system. The frontend is hosted on
Vercel, ensuring rapid content delivery and seamless user
interactions. The backend services run on AWS or Heroku,
providing high availability and efficient load balancing. The
system also integrates real-time GPS tracking using external
APIs, enabling users to monitor donation pickups and
deliveries dynamically. Furthermore, cloud-based logging and
monitoring tools are incorporated to ensure system stability
and error detection.

The FOFO Food Waste Management App adopts a modular
and scalable architecture that facilitates food waste reduction
through efficient redistribution and repurposing mechanisms.
The integration of real-time tracking, secure authentication,
and cloud-based deployment enhances the reliability and
usability of the platform. Future enhancements will focus on
implementing Al-driven predictive analytics, blockchain for
enhanced traceability, and mobile application development to
further expand accessibility and impact.

V. EXPERIMENTAL RESULTS

The development and testing of the FOFO Food Waste
Management App are currently in progress, with multiple
modules being implemented and evaluated for functionality,
performance, and usability. The project follows an iterative
development approach, where each module is tested
separately before full system integration. The experimental
phase focuses on verifying the efficiency of food donation
registration, real-time tracking, automated scheduling, and
waste repurposing functionalities.

Initial results indicate that the platform successfully connects
donors, recipients, and logistics providers, facilitating a
streamlined food waste management process.
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The frontend prototype has been developed using React.js,
HTML, and CSS, and preliminary user testing has been
conducted to assess the user experience and interface
responsiveness. Test users, including food donors and
recipient organizations, have provided feedback on the ease of
navigation and the clarity of the donation listing process.
Adjustments are being made to improve form validations,
real-time updates, and accessibility features to enhance user
engagement. Integration with external APIs for location
tracking and push notifications is also undergoing testing.

On the backend, core functionalities such as user
authentication, request processing, and database management
have been successfully implemented using Node.js and
Express.js. The backend is currently being tested for
scalability, ensuring it can handle multiple concurrent
donation requests and food delivery assignments. Secure
authentication using JWT has been integrated to protect user
data, and initial security assessments indicate that the system
effectively  prevents  unauthorized  access.  Further
enhancements are being made to optimize API response times
and minimize latency in database queries.

The database layer, implemented using MongoDB Atlas, has
been tested for data consistency and real-time
synchronization. The database successfully manages food
inventory records, donor-recipient transactions, and logistics
schedules. Initial load testing has been performed to evaluate
query response times, and indexing techniques have been
applied to improve data retrieval performance. Additional
optimization is being conducted to enhance data storage
efficiency and ensure smooth handling of large datasets.

For logistics and tracking, experimental trials have been
conducted using a simulated dataset to test the real-time
tracking and scheduling system. The system successfully
assigns delivery routes based on proximity and priority,
optimizing transportation efficiency. Ongoing testing involves
integrating third-party mapping services such as Google Maps
APl to improve accuracy in food pickup and drop-off
locations. Performance evaluations are being conducted to
assess route optimization algorithms and reduce delivery
delays.

The experimental phase has yielded promising results,
confirming the feasibility of the FOFO Food Waste
Management App as an effective food redistribution and
waste reduction solution. Future experiments will focus on
conducting field trials with real donors and recipient
organizations, assessing system reliability under real-world
conditions, and integrating Al-driven analytics to predict food
surplus patterns. These enhancements will ensure that the
platform  meets scalability, security, and usability
requirements for widespread adoption.

V. CONCLUSION

The FOFO Food Waste Management App presents a
comprehensive digital solution for addressing food waste
through an efficient and structured approach. By leveraging
the MERN stack (MongoDB, Express.js, React.js, Node.js)
along with cloud-based deployment, the platform effectively
connects food donors, recipients, and waste repurposing
organizations. The system integrates real-time tracking,
automated scheduling, and secure authentication to enhance
food redistribution, minimizing food wastage while promoting
sustainability.
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The modular architecture ensures scalability and flexibility,
making the application adaptable to various use cases, from
household surplus to large-scale food donation programs.
Experimental results demonstrate that the platform
successfully streamlines the process of food collection,
donation matching, and logistics management. The React.js
frontend provides an intuitive interface for users, while the
Node.js backend efficiently handles authentication, request
processing, and database interactions. The MongoDB Atlas
database ensures fast and secure data storage, supporting real-
time updates on food availability and delivery statuses. Initial
testing of route optimization and tracking features indicates
significant potential for reducing logistical inefficiencies,
ensuring that surplus food reaches beneficiaries in a timely
manner.

The FOFO app not only facilitates food donation but also
integrates waste repurposing mechanisms, directing inedible
food toward composting, biofuel production, and animal feed.
This holistic approach aligns with global sustainability goals
by promoting a circular economy in food waste management.
The adoption of cloud infrastructure and Al-driven analytics
in future iterations will further enhance predictive capabilities,
improving efficiency in food redistribution. Security measures
such as JWT authentication and data encryption ensure that
user interactions remain safe and reliable. While initial testing
has yielded promising results, further field trials and user
feedback are necessary to optimize performance and
scalability. Future work will focus on integrating machine
learning algorithms to predict food surplus trends, blockchain
technology for enhanced traceability, and mobile application
development to improve accessibility. Additionally,
partnerships with local businesses, NGOs, and government
agencies will be explored to expand the impact of the
platform.

In conclusion, the FOFO Food Waste Management App offers
an innovative, technology-driven solution to mitigate food
waste while addressing hunger and sustainability challenges.
By leveraging modern web technologies and data-driven
insights, the system enhances efficiency in food redistribution,
reduces environmental impact, and fosters a community-
oriented approach to waste management. With further
refinements and real-world adoption, FOFO has the potential
to revolutionize food waste management on a larger scale.
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