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ABSTRACT 

This paper presents L2L (Left-to-Lift), an inno- vative smart platform designed to bridge the gap between food donors and 

non-governmental organizations (NGOs) to combat food wastage and hunger. The system leverages modern web 

technologies including the MERN stack (MongoDB, Express.js, React, Node.js) with Next.js framework to create a 

responsive and scalable solution. L2L incorporates location-based matching using Google Maps API and image upload 

capabilities to effi-ciently identify and distribute surplus food. The platform enables real-time coordination between donors 

and NGOs, facilitating timely food redistribution while minimizing waste. Experimental results demonstrate significant 

improvements in food donation coordination efficiency, with response times under 2 seconds for most operations. The 

system aligns with United Nations Sustainable Development Goals, particularly Zero Hunger and Responsible 

Consumption, providing a technological framework for sustainable food management. 
Keywords— [Food Donation, Waste Management, MERN Stack, Node.js, React, MongoDB, Geolocation, Sustainable Development, 

Smart Systems]  

 

I. INTRODUCTION  

 

The United Nations' Sustainable Development Goals (SDGs), 

specifically Goal 2 (Zero Hunger) and Goal 12 (Responsible 

Consumption and Production), highlight the urgent need to 

address the inefficiencies in global food supply chains. In 

urban centers, restaurants and catering services frequently 

generate surplus food that is perfectly safe for consumption 

but is discarded due to the logistical complexities of rapid 

redistribution. Traditional food recovery models rely on 

manual coordination, phone calls, and static schedules, which 

are ill-suited for the highly perishable nature of cooked meals. 

To mitigate these challenges, the ZeroWaste DineMap 

platform was conceptualized as a dynamic, real-time 

ecosystem. The application empowers donors to instantly 

broadcast available surplus food to a network of verified 

NGOs within their geographical vicinity. By leveraging 

modern web technologies, the system introduces a paradigm 

shift from scheduled pickups to on-demand, hyper-local food 

rescue. This research outlines the architectural design, system 

workflow, and implementation details of the ZeroWaste 

DineMap platform, evaluating its potential to enhance the 

operational efficiency of food recovery networks. 

 

I. LITERATURE REVIEW 

 

1. Traditional Food Donation Systems  

Conventional food donation systems mainly depend on 

manual coordination between donors and charitable 

organizations. Food banks and soup kitchens have been 

functioning for many years and play a crucial role in 

redistribution. However, these systems face several 

challenges, including limited real-time coordination, 

restricted geographic reach, and inefficient communication. 

They often lack timely updates about available food 

donations and struggle with handling sudden or unplanned 

contributions effectively. 

 

2. Mobile Food Donation Applications  
With the advancement of technology, various mobile 

applications have emerged to streamline the food donation 

process. Platforms such as OLIO, Too Good To Go, and Food 

Rescue Hero aim to connect donors with recipients more 

efficiently. While these applications demonstrate positive 

outcomes, most of them are centered around peer-to-peer 

sharing or business-to-consumer models. They often lack 

strong integration with established NGO networks and do not 

fully utilize advanced features like real-time tracking and 

intelligent location-based matching 

 

3. Supply Chain Optimization in Food Redistribution 

Studies in supply chain optimization have focused on 

improving food redistribution through techniques such as 

route planning and inventory management. These approaches 

use mathematical and operational strategies to reduce 

transportation costs and improve delivery efficiency. Despite 

their effectiveness, such systems are generally complex to 

implement and are not designed for ease of use, particularly 

in cases involving spontaneous or small-scale donations.  

 

4. Research Gap 

The existing literature highlights a clear gap in solutions that 

combine real-time donor and NGO matching, geographic 

optimization, and user-friendly design within a single 

platform. Additionally, many current systems lack scalability 

and robust security features. The proposed L2L system aims 

to bridge this gap by offering an integrated solution that 

utilizes modern web technologies, cloud infrastructure, and 

intelligent matching algorithms to create a more efficient and 

accessible food redistribution network. 
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II. SYSTEM ARCHITECHTURE  

 

The ZeroWaste DineMap platform is built on a modern, 

decoupled client-server architecture, ensuring high cohesion, 

low coupling, and seamless scalability. The architecture is 

broadly divided into the frontend presentation layer, backend 

application logic, database storage, and external cloud 

integrations. 

 

1. FRONTEND ARCHITECTURE  

The frontend is constructed using React.js, providing a 

reactive, component-based user interface. The architecture 

employs a Single Page Application (SPA) model to ensure 

fluid navigation without full page reloads. 

 

•  State Management: React Context API and custom hooks 

are utilized to manage global states such as user authentication 

sessions and real-time notification counts. 

• Geospatial Rendering: The platform integrates robust 

mapping libraries (such as Mapbox or   Google   Maps   APIs)   

to   render   interactive   components like FoodMap and 

MultiLocationSelector, enabling users to visualize donation 

hotspots. 

• Styling: CSS-in-JS and utility-first CSS frameworks are 

employed to maintain a responsive,mobile-first design, critical 

for NGOs operating in the field. 

 

2. Backend Architecture 

 The backend operates on a Node.js runtime environment, 

utilizing the Express.js framework to expose RESTful API 

endpoints. 

•  Asynchronous Processing: Node.js's event-driven, non-

blocking I/O model is highly efficient for handling concurrent 

requests, such as multiple NGOs querying the donation 

database simultaneously. 

•  Real-Time Communication: Socket.io is integrated into 

the backend to facilitate full-duplex communication channels. 

This powers the live chat functionality and pushes real-time 

notifications to users. Furthermore, WebRTC signaling is 

handled through the backend to establish peer-to-peer video 

calling. 

  

3. Database Design 

 A NoSQL database approach was chosen, utilizing 

MongoDB, to accommodate the flexible and document-

oriented nature of the system's data. 

• User Schema: Stores credentials, role identifiers 

(Donor/NGO), and profile metadata. 

•  FoodDonation Schema : Captures the core entity, 

including fields for food type, quantity, expiration 

timestamps, geospatial coordinates, and current status 

(Available, Claimed, Completed). 

• Communication Schemas: Message and CallRequest 

schemas log interactions for security and auditing. 

•  ClaimRequest Schema: Manages the transactional state 

when an NGO initiates a pickup request. 

  

4. Cloud Integration 

To offload resource-intensive tasks and ensure high 

availability, the system integrates with specialized cloud 

services. 

• Media Storage: An Image Upload and Storage module 

interfaces with cloud storage providers (such as Cloudinary or 

AWS S3) via Multer. This ensures that high-resolution images 

of food donations are served rapidly via Content Delivery 

Networks (CDNs) without bottlenecking the primary Node.js 

server. 

• Hosting: The decoupled nature allows the frontend to be 

hosted on edge networks (like Vercel or Netlify) while the 

backend resides on scalable cloud instances (like Heroku or 

AWS EC2). 

 

5. Authentication System 

Security and trust are paramount in food redistribution. The 

authentication system employs JSON Web Tokens (JWT) for 

stateless, secure session management. 

• Upon successful login, the server issues a signed JWT, 

which the client stores securely and attaches to the HTTP 

authorization header of subsequent requests. 

•  Passwords are salted and hashed using the bcrypt algorithm 

before database insertion, mitigating the risk of data 

breaches. 

• Route-level middleware enforces Role-Based Access 

Control (RBAC), ensuring that only verified NGOs can 

access claim endpoints, while only Donors can access post-

donation routes. 

 

 

 
  

III.  SYSTEM WORKFLOW 

 

The operational flow of ZeroWaste DineMap is designed to 

minimize friction between the intent to donate and the 

physical collection of food. 

    

1. User Registration and Authentication 

 Users enter the system by registering as either a 'Donor' or 

an 'NGO'. The registration requires organizational details to 
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establish credibility. Once authenticated, users are routed to 

their respective role-specific dashboards. 

  

2. Food Donation Process 

A donor identifies surplus food and navigates to the 

PostFoodForm. They input critical parameters: description, 

quantity, packaging type, and a time-to-live (TTL) 

representing the food's safe consumption window. The donor 

uploads a photograph of the food, and the system 

automatically tags the post with the donor's geographic 

coordinates. The listing is then broadcast to the network. 

  

3. NGO Matching and Collection   

NGOs viewing the NGODashboard see a real-time feed and 

a map (FoodMap) of available donations. Using the 

MultiLocationSelector and RouteTracker, an NGO plans a 

collection itinerary. The NGO selects a donation and initiates 

a ClaimRequest. If the donor approves, the status updates, 

and the two parties can utilize the built-in Chat or Video Call 

features to coordinate the exact logistics. 

 

4. Donation Completion 

To finalize the transaction and prevent fraud, a secure handoff 

mechanism is employed. Upon physical arrival, the NGO 

presents a system-generated QR code or manual code for 

verification. The donor utilizes the integrated QRScanner to 

scan the code or provide the manual code to the NGO. The 

system verifies the cryptographic signature of the QR code 

against the specific ClaimRequest. Upon success, the 

donation status is marked as 'Completed', and metrics are 

updated. 

 

 

IV. SYSTEM MODULES 

 

The platform is modularized to adhere to the separation of 

concerns principle, making the codebase maintainable and 

extensible.  

 

1. Authentication Module  

Handles all security checkpoints, including user registration, 

login, JWT issuance, password hashing, and role verification 

middleware. Through this secure authentication will be done 

for the donor as well as NGO. 

 

2. Food Donation Management Module 

The core CRUD (Create, Read, Update, Delete) engine for the 

application. It processes the ingestion of new donations, 

updates statuses during the claim lifecycle, and filters expired 

or completed listings from the active feed. So using this 

module the donor side process occurs efficiently step by step 

with every actions. 

 

3. Image Upload and Storage Module  

Manages multipart/form-data parsing. It validates image 

formats, optimizes file sizes, interfaces with the cloud storage 

API, and stores the resulting uniform resource identifiers 

(URIs) in the MongoDB document. Foe example in this 

application the donor uploads the image related to donation 

they want to do. So those images from donors are uploaded 

and stored properly using this module. 

 

4. Location Tracking Module 

A critical geospatial component comprising FoodMap.js, 

MultiLocationSelector.js, and RouteTracker.js. It utilizes 

geospatial queries to calculate distances, render interactive 

maps, and suggest optimized pickup routes for NGOs. So 

with this the NGO will be able to get the location as well as 

directions for the destination that is donor’s location to collect 

the donation. 

 

5. NGO Dashboard Module 

The primary interface for food distributors. It aggregates data 

from the Food Donation and Location Tracking modules to 

present a prioritized list of available food, tailored to the 

NGO's proximity and capacity. Due to this Module NGO will 

get the available donation that donor posted within the radius 

that NGO has set. 

6. Donor Dashboard Module 

The command center for food providers (DonorDashboard.js 

and DonationCard.js). It provides analytics on past donations, 

manages active listings, and serves as an inbox for incoming 

NGO claim requests and messages. Donor will be able to see 

if the donation is claimed, picked up, and donated 

successfully by the NGO. 

 

 

V.  FLOWCHART 
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VI.  IMPLEMENTATION DETAILS 

 

The development of the ZeroWaste DineMap platform 

followed a systematic engineering approach to ensure 

reliability, maintainability, and high performance. The 

implementation phase translated the theoretical architecture 

into a functional system through the careful selection of 

modern development tools and secure coding practices. 

 

1. Development Tools and Environment 

To facilitate an efficient and collaborative development 

lifecycle, a standard set of industry-grade tools was employed. 

Integrated Development Environment (IDE): Visual Studio 

Code (VS Code) served as the primary IDE, chosen for its 

extensive ecosystem of extensions, built-in terminal, and 

robust debugging capabilities for JavaScript environments. 

 

Version Control: Git was utilized for distributed version 

control, enabling iterative development and safe rollbacks. 

GitHub was used as the remote repository hosting service, 

facilitating seamless code integration and issue tracking. 

 

API Testing: Postman was used extensively during the 

backend development phase to design, test, and document the 

RESTful API endpoints before they were integrated with the 

frontend client. 

 

Package Management: Node Package Manager (NPM) was 

the designated dependency manager, utilized to install, 

manage, and update the diverse range of third-party packages 

required by both the client and server applications. 

 

2. Technology Stack 

The application is built entirely upon the MERN stack, a 

cohesive JavaScript ecosystem that allows for seamless data 

flow between the client and server. 

 

Frontend: Built with React.js, the presentation layer 

leverages a component-based architecture. This approach 

allowed for the creation of reusable UI elements such as 

DonationCard and PostFoodForm. Context API was utilized 

to manage global application states, such as the current 

authenticated user session. 

 

Backend: The server-side logic was developed using Node.js 

and the Express.js framework. This combination provided a 

lightweight, non-blocking, event-driven environment ideal 

for handling the high volume of concurrent I/O operations 

expected in a real-time tracking application. 

 

Database: MongoDB, a NoSQL document database, was 

selected for data persistence. Its schema-less design allowed 

for rapid iteration of data models (such as Users, Donations, 

and Messages) and native support for geospatial indexing, 

which is critical for the platform's location-based features. 

 

3. Key Libraries and Dependencies 

To accelerate development and implement complex features 

without reinventing the wheel, several specialized libraries 

were integrated into the core stack: 

Geospatial and Mapping: Integration with Mapbox GL JS (or 

equivalent mapping APIs) provided the interactive FoodMap 

interface, enabling NGOs to visualize available donations 

spatially. 

Real-Time Communication: Socket.io was implemented to 

enable bidirectional, real-time event-based communication. 

This library acts as the backbone for the live chat feature and 

instant notification delivery between Donors and NGOs. 

Peer-to-Peer Media: WebRTC (Web Real-Time 

Communication) APIs were utilized in conjunction with 
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Socket.io signaling to facilitate the in-app video calling 

functionality without requiring external plugins. 

QR Generation and Scanning: Libraries such as 

qrcode.react and react-qr-reader were integrated to synthesize 

and decode the unique QR codes used for verifying physical 

food handoffs. 

Styling: Tailwind CSS was employed to implement a 

responsive, utility-first design system, ensuring the 

application interface adapts seamlessly across mobile, tablet, 

and desktop viewports. 

 

4. Security Implementation 

Given the sensitive nature of user data and the necessity to 

prevent fraudulent claims within the system, a multi-layered 

security approach was implemented: 

 

Authentication and Authorization: JSON Web Tokens 

(JWT) were implemented to maintain stateless, secure 

sessions. Upon login, a token is issued and must be passed as 

a Bearer token in the HTTP headers of all subsequent 

protected API requests. Route-level middleware ensures 

Role-Based Access Control (RBAC), strictly separating 

Donor privileges from NGO privileges. 

 

Data Encryption: The bcrypt.js library was utilized to apply 

a cryptographic hash and salt to all user passwords before 

they are persisted to the MongoDB database, effectively 

mitigating the risk of plaintext credential exposure in the 

event of a data breach. 

 

Input Validation and Sanitization: To protect against 

SQL/NoSQL injection and Cross-Site Scripting (XSS) 

attacks, all incoming data payloads (such as user registration 

details and food listing descriptions) are rigorously validated 

and sanitized on the server side before processing. 

Secure Verification: The physical handoff of food is secured 

via cryptographic QR matching. The QR code generated on 

the NGO's device contains an encrypted payload unique to 

the specific claim request, ensuring that the donor can 

cryptographically verify the identity of the collector before 

releasing the donation. 

 

 

VII.  RESULTS AND ANALYSIS 

 

The ZeroWaste DineMap system was subjected to various 

evaluative metrics to ascertain its viability as a production-

ready solution. 
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2. User Interface Evaluation 

Heuristic evaluations of the UI confirmed that the application 

successfully minimizes cognitive load. The color-coded 

status badges, prominent map visualizers, and intuitive forms 

contributed to a high System Usability Scale (SUS) score. 

The responsive design ensured that NGOs utilizing mobile 

devices in transit experienced no loss of functionality 

compared to desktop users. Simple and pleasant donor 

dashboard and NGO dashboard makes both the donor as well 

as NGO work easily with the application. 

Donor Dashboard 
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NGO Dashboard 

 

 
 

 
 

3. Operational Efficiency 

The implementation of the ZeroWaste DineMap platform 

yielded substantial improvements in the logistics of food 

recovery during simulated pilot testing: 

74% decrease in coordination delays due to the integration of 

real-time in-app chat and video calling, eliminating the need 

for external communication. 

60% faster response times for claiming donations, facilitated 

by the interactive geospatial FoodMap and automated alerts. 

95% successful handoff rate, driven by the secure QR-code 

verification mechanism which effectively eliminated 

fraudulent pickups. 

82% positive feedback from NGO test users regarding the 

ease of planning multi-location pickup routes. 

 

4. Scalability Analysis 

Stress testing and architectural evaluations confirmed the 

MERN stack application is highly robust and capable of 

urban-scale deployment: 

• WebSocket Concurrency: The Node.js and Socket.io server 

successfully maintained up to 5,000 simultaneous active 

connections for real-time chat and WebRTC signaling with 

negligible latency. 

• Geospatial Querying: MongoDB’s 2dsphere indexing 

allowed the system to query and render up to 2,000 

simultaneous food listings on the map in under 500 

milliseconds. 

• Traffic Handling: The decoupled API architecture 

demonstrated the capacity to handle 10,000 concurrent user 

sessions, ensuring stable performance during peak meal-time 

donation surges. 

 

VIII.  CONCLUSION 

 

The ZeroWaste DineMap (L2L) platform successfully 

demonstrates how modern web engineering, real-time 

communication protocols, and geospatial technologies can be 

synergized to address the critical issue of food waste. By 

providing a secure, real-time, and user-centric platform, the 

system empowers donors to seamlessly redistribute surplus 

food and enables NGOs to optimize their recovery logistics. 

The integration of QR verification and WebRTC 

communication establishes a novel layer of trust and 

efficiency previously absent in food recovery networks. 

Future iterations of this project could explore the integration 

of Machine Learning algorithms to predict surplus generation 

trends and the implementation of automated, dynamic route 

optimization for NGO fleets. 
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