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Abstract - This research paper introduces a novel food waste management system designed to streamline the process of redistributing
surplus edible food to populations in need. The system leverages a web-based platform to connect food providers with non-profit
organizations (NGOs) and volunteers, incorporating features for shelf life consideration and biogas diversion. Key entities in the system
include administrators, food providers, NGOs/requesters, volunteers, and a biogas diversion facility. The proposed system offers a
comprehensive solution to mitigate food waste by facilitating efficient donation matching, logistics coordination, and sustainable waste
management practices. The paper also discusses the technical architecture of the system, utilizing technologies such as React,
Express.js, Node.js, WebSockets, Geolocation API, Leaflet maps, MongoDB, Firebase, and Apache Kafka. Through its scalable and
sustainable approach, the proposed system aims to reduce food waste, enhance food security, promote sustainable waste management,
and foster volunteer engagement.

Index Terms - Food waste management, Surplus food redistribution, Hunger relief, Sustainable solutions, Technology integration,
Mobile applications, Geolocation, Social impact, Biogas diversion, Volunteer engagement.

I.INTRODUCTION

FOOD WASTE IS A PRESSING GLOBAL ISSUE WITH SIGNIFICANT ENVIRONMENTAL, SOCIAL, AND ECONOMIC IMPLICATIONS. ACCORDING
TO RECENT ESTIMATES, APPROXIMATELY ONE-THIRD OF ALL FOOD PRODUCED FOR HUMAN CONSUMPTION IS WASTED ANNUALLY,
AMOUNTING TO NEARLY 1.3 BILLION TONS OF FOOD WASTE WORLDWIDE. THIS INEFFICIENCY NOT ONLY CONTRIBUTES TO GREENHOUSE
GAS EMISSIONS AND ENVIRONMENTAL DEGRADATION BUT ALSO EXACERBATES FOOD INSECURITY AND ECONOMIC DISPARITIES.

IN RESPONSE TO THIS CHALLENGE, THERE HAS BEEN A GROWING INTEREST IN DEVELOPING INNOVATIVE SOLUTIONS FOR MANAGING
FOOD WASTE MORE EFFECTIVELY. ONE SUCH SOLUTION IS THE IMPLEMENTATION OF FOOD WASTE MANAGEMENT SYSTEMS THAT
LEVERAGE TECHNOLOGY TO FACILITATE THE REDISTRIBUTION OF SURPLUS EDIBLE FOOD TO POPULATIONS IN NEED. THESE SYSTEMS AIM
TO ADDRESS MULTIPLE FACETS OF THE FOOD WASTE PROBLEM BY CONNECTING FOOD PROVIDERS WITH NON-PROFIT ORGANIZATIONS
(NGQOS), COMMUNITY GROUPS, AND INDIVIDUALS WHO CAN BENEFIT FROM THE SURPLUS FOOD.

THIS RESEARCH PAPER PRESENTS A COMPREHENSIVE STUDY OF A PROPOSED FOOD WASTE MANAGEMENT SYSTEM DESIGNED TO
ADDRESS THE COMPLEX CHALLENGES ASSOCIATED WITH FOOD WASTE. THE SYSTEM UTILIZES A WEB-BASED PLATFORM TO ENABLE
SEAMLESS COMMUNICATION AND COORDINATION AMONG FOOD PROVIDERS, NGOS/REQUESTERS, VOLUNTEERS, AND A BIOGAS
DIVERSION FACILITY. BY INTEGRATING FEATURES SUCH AS SHELF LIFE CONSIDERATION AND BIOGAS DIVERSION, THE PROPOSED SYSTEM
OFFERS A HOLISTIC APPROACH TO FOOD WASTE MANAGEMENT THAT PRIORITIZES SUSTAINABILITY, EFFICIENCY, AND SOCIAL IMPACT.

IN ADDITION TO OUTLINING THE CONCEPTUAL FRAMEWORK AND KEY FUNCTIONALITIES OF THE PROPOSED SYSTEM, THIS PAPER ALSO
PROVIDES INSIGHTS INTO THE TECHNICAL ARCHITECTURE AND IMPLEMENTATION REQUIREMENTS. BY LEVERAGING CUTTING-EDGE
TECHNOLOGIES SUCH AS REACT, EXPRESS.JS, NODE.JS, WEBSOCKETS, GEOLOCATION API, LEAFLET MAPS, MONGODB, FIREBASE, AND
APACHE KAFKA, THE PROPOSED SYSTEM AIMS TO ACHIEVE SCALABILITY, REAL-TIME DATA PROCESSING, AND USER-FRIENDLY
INTERFACE.

THROUGH THIS RESEARCH, WE SEEK TO CONTRIBUTE TO THE GROWING BODY OF KNOWLEDGE ON FOOD WASTE MANAGEMENT AND
PROVIDE PRACTICAL INSIGHTS FOR POLICYMAKERS, RESEARCHERS, AND PRACTITIONERS WORKING IN THE FIELD. BY ADOPTING
INNOVATIVE APPROACHES AND HARNESSING THE POWER OF TECHNOLOGY, WE BELIEVE THAT SUSTAINABLE SOLUTIONS CAN BE
DEVELOPED TO ADDRESS THE GLOBAL CHALLENGE OF FOOD WASTE EFFECTIVELY.
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I1.LITERATURE SURVEY

Year Literature Survey Table
Author Advantages Disadvantages

2023 Shola Usharani Efficient Collection, Lack of Admin Page,
Telugu Puneeth Registration, Accepts Variety Dependency on User Data
Karthikeyan Sugavanan
Sivakumar Depuru

2023 Rayhan Putra Pratama Addresses Food Waste, Limited Socio-Economic
Safira Humaira Android-based, Location Focus, Scalability
Dea Nur Fauzi Tracking Concerns, Cultural
Eric Gunawan Variations
Emny Hama Yossy

2023 Arvind Kumar Pandey Widespread Accessibility, GPS Dependency on
Pratik Patel Integration, Simplified Technology, Privacy

Communication Concerns, Limited
Scalability

2023 R. Kavitha Machine Learning, Alerts, User Time-consuming
V Nuthan Prasad Feedback Processing, Ongoing
Dankan Gowda V Maintenance,
Umayal M Transportation Challenges
Subhiksha K
Anitha K

2023 Katakam Sudheepa 10T Integration, Mobile Limited Scalability,
Padmashetti Rashmitha Application Socioeconomic Focus
P. Sardar Maran

2023 Swargj Patil,O Enhanced Food Security, Technology Dependency,
Nikam,Suryakrishnan Innovative Features, Logistical Challenges, Cost
Nair,Aniket Raut Environmental Commitment Implications
Vivian Brian Lobo

2022 Nwadher Alblihed, Automated Operations, Lack of Unified
Mai Almutairi,Refaf Bridging Gap, Fast Processes Application, Geographical
Almahmoud,SulimaAladha Limitations, Internet
dh,Abdulatif Alabdulatif Dependency

2021 Naveen Kumar Direct Connection, Push | Inadequate Format, Lack
Jeevith R Notifications, Geofencing of Rewards, Environmental
Sai Sushanth Nukala Unsustainability
Manoj Kumar VV
Sahana P. Shankar
Srikanth Kandarp

2021 Raktim Raihan Prova Efficient Redistribution, User- Mobile Balance Donations,
ASM Rayhan friendly Platform, Fault Room for Improvement,
Rafia Sultana Shilon Removal Limited Coverage
Mohammad Monirujjaman
Khan

2019 Irini Spyridakis, Technology Use, Civic Coordinating Logistics,
Madison Holbrook, Engagement, Stakeholder Volunteer Dependence,
Brent Gruenke Engagement Limited Scalability
Srinithi,Sellakumaran
Latha

1. METHODOLOGY

1. Overview:

The methodology for the proposed food waste management system involves several interconnected stages aimed at designing,

implementing, and evaluating the system. The methodology encompasses the following key components:

2. Requirement Analysis:
1. Conduct stakeholder interviews and surveys to gather requirements from potential users, including food providers, NGOs,

volunteers, and administrators.

2. ldentify key features and functionalities based on user needs and system objectives, such as food posting, deliverability

assessment, recipient matching, delivery coordination, and biogas diversion.
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3. System Design:

1. Develop a detailed system architecture, including front-end (Ul/UX) design using React and React Native, and back-end
development using Express.js.

2. Implement real-time communication using Node.js and WebSockets to facilitate instant updates and notifications between
users.

3. Utilize geolocation services and geofencing techniques to enable location-based functionalities for food posting, recipient
matching, and delivery coordination.

4. Integrate MongoDB and Firebase as real-time databases to store and manage user data, food listings, and delivery logistics.

4. Prototype Development:
1. Build a prototype of the food waste management system incorporating the identified features and functionalities.
2. Conduct iterative development and testing cycles to refine the prototype based on user feedback and usability testing results.
3. Ensure scalability, security, and performance optimization throughout the development process.

5. Implementation:
1. Deploy the developed system on a web-based platform accessible to providers, NGOs, volunteers, and administrators.
2. Configure server-side components and databases to ensure seamless operation and data integrity.
3. Conduct thorough testing and debugging to identify and resolve any issues or bugs in the deployed system.

IV. PROPOSED SYSTEM

The proposed system architecture for the food redistribution platform integrates web and mobile applications to create a centralized
and user-friendly platform for managing surplus food distribution. The architecture consists of three main components: the donor
interface, the volunteer interface, and the admin interface.

In the donor interface, users can post advertisements for surplus food donations, providing details such as the type of food, quantity,
location for collection, and expiration time. These advertisements are then made available to nearby volunteers through the volunteer
interface. VVolunteers can view and select donation advertisements based on their location and availability, and coordinate with donors
for food collection. Once collected, the donated food is processed and distributed to local hubs for redistribution to those in need.

The admin interface facilitates the management and oversight of the entire system, including user registration, approval of volunteer
requests, and database maintenance. Admins have the ability to review and delete expired donation advertisements, ensuring that the
system remains up-to-date and efficient. Additionally, the admin interface provides tools for monitoring system performance, analyzing
donation trends, and generating reports to inform decision-making and resource allocation.

Overall, the proposed system architecture leverages web and mobile technologies to create a scalable, efficient, and transparent
platform for redistributing surplus food to underserved communities. By streamlining the donation process, optimizing volunteer
engagement, and providing real-time data insights, the system aims to enhance the impact of food redistribution efforts and address
food insecurity more effectively.

V.APPLICATION

4.1 Food Redistribution

Redistributing surplus food to those in need is a key application of the leftover food management system. The system facilitates the
efficient collection, categorization, and redistribution of leftover food items to ensure that they are utilized by individuals facing food
insecurity.

4.2 Food Donation Coordination

The system can be utilized to coordinate food donation efforts by categorizing donated food items, matching them with suitable
recipients, and ensuring smooth logistics for collection and distribution. This helps streamline the process of food donation and ensures
that donated food reaches those who need it most.

4.3 Inventory Management

Inventory management is another important application of the leftover food management system. By keeping track of available food
items, their expiry dates, and storage locations, the system helps organizations and volunteers manage their food inventories more
effectively, reducing food waste and ensuring timely distribution.

4.4 Social Impact Analysis

The system can be used to analyze the social impact of food redistribution efforts by tracking metrics such as the number of meals
served, the demographics of recipients, and the environmental benefits of reducing food waste. This data can help stakeholders assess
the effectiveness of food redistribution programs and identify areas for improvement.

4.5 Volunteer Coordination

Volunteer coordination is facilitated by the leftover food management system, as it allows volunteers to sign up for food collection and
distribution tasks, receive notifications about available donations, and coordinate logistics with donors and recipients. This helps ensure
that food redistribution efforts are efficiently carried out with the help of volunteers.

4.6 Community Engagement

The system can also be used to engage the community in food redistribution efforts by providing information about food donation
opportunities, sharing success stories and testimonials, and encouraging participation through social media and outreach campaigns.
This helps foster a sense of community involvement and solidarity in addressing food insecurity.
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4.7 Food Waste Reduction

Ultimately, the overarching goal of the leftover food management system is to reduce food waste by ensuring that surplus food is
diverted from landfills and instead used to feed those in need. By facilitating the efficient redistribution of leftover food, the system
contributes to environmental sustainability and resource conservation.
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VIIl. CONCLUSION

The leftover food management system is a web and mobile-based platform designed to address the dual challenges of food waste
and food insecurity. By connecting food donors with underprivileged individuals and organizations, the system aims to efficiently
redistribute surplus food to those in need. Through user-friendly applications and a centralized database, the system streamlines the
process of food donation, volunteer coordination, and recipient outreach, minimizing food waste and ensuring timely delivery of
donations. With a focus on community engagement and awareness, the system promotes sustainable food practices and contributes to
the fight against hunger. In summary, the leftover food management system provides an innovative solution to the logistical challenges
of surplus food redistribution. By leveraging technology and social networks, the system facilitates the seamless flow of food from
donors to recipients, reducing food waste and addressing food insecurity in communities. With scalable and adaptable features, the
system has the potential to make a significant impact in combating hunger and promoting sustainable food practices on a global scale.
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