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Abstract—Food waste is a growing global concern,
impacting both environmental sustainability and food security.
Digital solutions such as web-based platforms can play a
crucial role in addressing this issue by facilitating food
donation, reducing wastage, and promoting efficient resource
distribution. This research paper presents an analysis of the
MealConnect project, a web-based food waste management
system developed using HTML, CSS, JavaScript, and a Node.js
backend with Express.js. The study explores its features,
functionality, and potential impact while comparing it with
existing digital food management solutions. The challenges
faced in developing such a platform, including user
engagement, real-time inventory tracking, and donor-recipient
coordination, are also discussed. The findings suggest that web-
based food waste management platforms can significantly
improve food redistribution efficiency, reduce waste, and
contribute to sustainable development goals.
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L INTRODUCTION

In the early 2000s, the concept of food waste management
using technology started gaining attention. As food wastage
became a significant global issue, researchers explored
digital solutions to streamline food donation and
redistribution. In recent years, web-based platforms have
been widely adopted in various applications, such as surplus
food tracking, real-time donation management, and
community-driven redistribution efforts.

The ability to efficiently distribute surplus food is crucial for
addressing hunger, reducing environmental impact, and
promoting sustainability. Digital food waste management
systems help connect surplus food providers with recipients,
ensuring that edible food is not wasted. These platforms are
widely used in community-driven initiatives, restaurant
surplus management, and large-scale food distribution
networks. By analyzing food supply patterns and donation
trends, these systems guide improvements, enhance
coordination, and increase food accessibility.

However, food waste management is a complex issue,
influenced by logistics, user participation, and real-time
coordination. Ensuring that donated food reaches recipients
in a timely manner is a critical challenge. Factors such as
food perishability, transportation logistics, and donor-
recipient communication impact the efficiency of
redistribution efforts. Additionally, regulatory compliance,
food safety measures, and data security must be maintained
to ensure successful implementation.

G-CARED 2025 | DOI: 10.63169/GCARED2025.p8 | Page 60

Harshit Sharma
Student, CSE
B.M. Institute of Engineering
and Technology
Sonipat, India
shrmaharshit011@gmail.com

Kanika Budhiraja
Associate Professor, CSE
B.M. Institute of Engineering

Aman Kumar
Student, CSE
B.M. Institute of Engineering and
Technology
Sonipat, India
amanknandal@gmail.com

and Technology
Sonipat,India
kanikarelan@yahoo.com

Food waste management becomes significantly more
challenging when applied across diverse communities and
regions. Cultural differences in food consumption habits,
storage limitations, and economic factors further complicate
redistribution efforts. For instance, a donation system may
succeed in an urban setting but face difficulties in rural areas
due to infrastructure limitations and lack of awareness.

This paper examines the structure and capabilities of
MealConnect, compares it with existing solutions, and
evaluates its effectiveness in reducing food wastage.

IL. SCALABLITY CHALLENGES

A. Cloud Infrastructure & Load Balancing

MealConnect is hosted on a scalable cloud platform,
ensuring high availability, load distribution, and the ability to
handle increased traffic across multiple regions.

B. Decentralized Donation Management

The platform implements regional hubs, allowing city-
specific donation tracking, better resource allocation, and
reducing bottlenecks in food distribution.

C. Decentralized Donation Management

MealConnect uses machine learning algorithms to
analyze historical donation trends, predict food demand, and
optimize redistribution strategies based on real-time data.

D. Automated Logistics Coordination

GPS tracking and route optimization algorithms are
integrated to facilitate efficient food deliveries, minimize
transportation delays, and ensure timely redistribution.

E. Automated Inventory Management

The system maintains real-time stock tracking, sends
automated alerts, and prevents overstocking or shortages at
donation centers, ensuring efficient food flow.

III. SYSTEM ARCHITECTURE

A. Frontend Development

MealConnect features an Instagram-style food display,
allowing users to browse available food donations in a
visually engaging, card-based format, similar to social
media platforms. Each food listing includes high-resolution
images, donation details, expiration dates, and donor
information to help recipients make informed choices. The
interactive Ul allows users to filter listings based on food
type, quantity, location, and availability. This format
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enhances user engagement, making food selection intuitive
and accessible to a broader audience.

A centralized dashboard provides donors and recipients
with a comprehensive view of food listings, donation
activity, and real-time delivery tracking. Through this
dashboard, users can efficiently manage donations and
access essential statistics such as total food donated,
recipient activity, and food wastage reduction metrics. The
dashboard also allows users to review historical data on
donations and received food items, helping organizations
better plan for future needs. Additionally, a dedicated admin
panel enables platform managers to monitor donations,
verify donor legitimacy, and oversee food distribution to
ensure an efficient and seamless process.

Real-time status updates enhance communication and
coordination within the platform. Users receive instant
notifications regarding pickup schedules, delivery tracking,
and donation acceptance. The system sends alerts for urgent
food donations, notifying nearby recipients about available
surplus food that needs to be collected quickly to prevent
spoilage. A built-in messaging system enables direct
communication between recipients and donors, reducing
logistical miscommunication and improving coordination
efficiency.

B. Backend Development

The backend architecture of MealConnect incorporates
encrypted API endpoints that securely manage food
donation requests, authentication, and logistics tracking.
Role-based access control ensures that only verified users
can list, claim, or track donations, enhancing security across
the platform. Every transaction is logged and timestamped,
preventing fraud and ensuring accountability in food
donations.

An Al-based recommendation system optimizes food
distribution by using machine learning algorithms to match
food donations with recipients based on proximity, demand,
and dietary preferences. The Al analyzes past user behavior,
donation frequency, and recipient needs to prioritize food
allocations more effectively. By ensuring that perishable
items reach recipients who can use them immediately, the
recommendation engine helps minimize food wastage.
Additionally, organizations can set priority levels for
specific food items, such as perishable goods or high-
demand products, with customizable alerts to facilitate
prompt distribution.

To maintain transparency and efficiency in food
distribution, MealConnect integrates GPS-enabled tracking
for real-time delivery monitoring. Donors, recipients, and
platform administrators can track the delivery process in
real-time through the platform’s logistics system. Estimated
time of arrival (ETA) updates help recipients plan food
storage and utilization before the donation arrives. The
platform also includes a delivery confirmation feature,
allowing recipients to acknowledge successful food receipt,
ensuring accountability and maintaining a clear record of
completed donations.

Iv. FUNCTIONALITY & METHODOLOGY

A. User Registration and Authentication

MealConnect provides a structured registration and
authentication system, allowing users to sign up as donors,
recipients, or volunteers, each with specific permissions and
roles. The registration process requires users to provide
basic details such as name, location, and verification
documents, ensuring a trustworthy network of participants.
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To maintain security, the platform implements
authentication protocols such as OAuth and JWT, which
provide encrypted access control and prevent unauthorized
activity. Additionally, multi-factor authentication (MFA) can
be enabled for added security, ensuring that only verified
users can access and interact with the system. The platform
also offers role-based dashboards, personalizing the
experience by displaying only relevant features based on the
user’s role, thereby improving usability and efficiency.

B. Food Donation Process

MealConnect simplifies the food donation process
through an intuitive listing system where donors can provide
essential details such as food type, quantity, expiration date,
and pickup availability. The system automatically
categorizes donations, making it easier for recipients to filter
and search based on their specific needs. To ensure
transparency and food safety, donors can utilize a food
quality rating system to indicate whether the food is fresh,
packaged, or requires immediate consumption.

The platform uses an Al-powered matching algorithm to
connect food donations with recipients based on key factors
such as geographic proximity, demand levels, and dietary
preferences. This system prioritizes high-need areas and
ensures that food is routed efficiently to minimize waste.
Additionally, machine learning models continuously analyze
historical donation trends and recipient preferences, refining
recommendation accuracy over time.

Logistics coordination is a critical component of the
donation process. Once a donation is claimed, the system
assigns volunteers or delivery services to facilitate pickup
and transportation. Real-time tracking updates provide
transparency, allowing donors and recipients to monitor the
food delivery process. The platform also includes a
contactless pickup option, ensuring a safe and hygienic
handover, which is particularly beneficial for public health
compliance. To prevent missed donations and scheduling
conflicts, an automatic reminder system notifies donors and
recipients about upcoming pickups, improving efficiency
and ensuring smooth operations.

C. Instagram-Style Food Browsing

MealConnect enhances the user experience by
incorporating an Instagram-style food browsing feature.
Users can scroll through food listings in a visually engaging,
feed-based format, making the selection process more
intuitive. Each listing contains high-quality images, donor
details, pickup times, and additional notes, allowing
recipients to make informed decisions.

To refine searches, the platform includes interactive
filters, enabling users to sort food donations based on type,
freshness, quantity, and availability. A simple tap-to-add
interface allows recipients to claim food items quickly,
streamlining the donation process. Engagement features
such as liking, bookmarking, and sharing further enhance
user interaction, allowing recipients to save their favorite
listings and promote available donations within their
network. Additionally, instant notifications inform users
about newly listed food items, ensuring perishable donations
are claimed before they expire. This feature maximizes
redistribution efforts and minimizes food waste by
increasing the chances of timely food collection.

D. Comparision Table

A comparative analysis of MealConnect against OLIO, Too Good
To Go,is presented in the table below:
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I COMPARISION TABLE OF SIMILAR COMPANIES
Comparision
Features
MealConnect OLIO Too Good To Go
Scalablity High Medium High
Food Safety
Compliance  Advanced Basic Modrated
Al-Driven
Matching Yes No No
Logistics
Tracking Yes No No
Business Yes
Integration Limited Yes

Comparison of MealConnect with existing food redistribution platforms.
The data is based on publicly available reports and platform feature documentation.

a.
b.
V. IMPACT ANALYSIS OF MEALCONNECT
A.

Efficiency in Food Redistribution

MealConnect has significantly improved efficiency in
food redistribution by ensuring that surplus food reaches
recipients before expiration, thereby reducing food waste.
The platform leverages Al-driven demand prediction to
analyze historical data and optimize food allocations,
minimizing excess storage and preventing spoilage. By
intelligently directing food donations to areas where they
are most needed, the system ensures a streamlined
redistribution process that maximizes the use of available
resources.

Logistics coordination plays a crucial role in enhancing
the efficiency of food deliveries. MealConnect integrates
real-time tracking, allowing donors, recipients, and platform
administrators to monitor food movements throughout the
supply chain. This real-time visibility helps prevent delays
and ensures that perishable food items reach their
destinations while still fresh. The automated scheduling
feature further streamlines the donation process by
optimizing pickup and delivery times, significantly reducing
processing time and ensuring that food is distributed
promptly to those in need. These enhancements contribute
to a more structured and effective approach to food
redistribution, addressing both logistical challenges and
food wastage concerns.

B. User Engagement & Satisfaction

MealConnect fosters high levels of user engagement and
satisfaction by providing an intuitive and transparent
platform for food donation and distribution. The system
enhances the experience for both donors and recipients
through instant notifications and user-friendly dashboards.
Donors can efficiently list food items, track their donations
in real-time, and receive confirmation when the food has
been successfully delivered. Similarly, recipients can
browse available donations, claim food items with ease, and
monitor delivery progress. This streamlined process
encourages active participation and increases overall
engagement within the MealConnect ecosystem.

Transparency is a key factor in building trust among

users. The platform’s tracking and reporting features allow
donors and recipients to stay informed about the status of
their donations. Clear documentation and detailed reporting
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ensure that all food redistribution activities are accounted
for, creating a trustworthy environment that encourages
ongoing participation. Businesses, in particular, benefit from
this transparency, as it provides them with verifiable records
of their donations, which can be used for tax incentives and
corporate social responsibility initiatives.

In addition to individual user engagement, MealConnect
supports corporate and community-driven involvement in
food donation efforts. Businesses that consistently donate
surplus food can take advantage of tax benefits while also
strengthening their reputation as socially responsible
organizations. The platform also facilitates community-
driven initiatives, helping local groups and non-profits
expand their outreach efforts to improve food security at the
grassroots level. By connecting businesses, volunteers, and
recipients within a collaborative ecosystem, MealConnect
promotes a culture of shared responsibility and long-term
sustainability in food redistribution.

VI. CHALLENGES AND LIMITATIONS

Despite the numerous advantages of MealConnect, the
platform faces several challenges and limitations that must
be addressed for continued success and scalability. One of
the primary concerns is food safety and quality control.
Ensuring that donated food remains fresh and safe during
transportation and storage is crucial to maintaining user trust
and preventing health risks. Perishable food items require
fast and efficient delivery to prevent spoilage, and
maintaining proper temperature and hygiene standards is
essential. Implementing advanced tracking mechanisms and
quality assurance protocols can help monitor food conditions
in transit, but achieving widespread compliance remains a
challenge.

Another significant limitation is logistics and
transportation issues, especially when managing food
deliveries in remote or underserved areas. Limited
infrastructure, inadequate transportation networks, and
unpredictable demand fluctuations can hinder timely food
distribution. Peak periods, such as holidays or emergency
situations, place additional strain on available resources,
making it difficult to ensure food reaches recipients
efficiently. Coordinating volunteer networks or third-party
delivery services requires real-time scheduling, optimized
routing, and proper oversight to prevent delivery failures
and delays. While GPS tracking and automated scheduling
help improve efficiency, these challenges still pose barriers
to large-scale food redistribution.

User adoption and engagement also present obstacles, as
encouraging consistent participation from both donors and
recipients requires sustained effort. Businesses and
restaurants may hesitate to donate due to liability concerns,
lack of awareness about food donation laws, or logistical
complexities. On the recipient side, access to technology
and digital literacy can affect participation rates, especially
in low-income or rural communities. Multi-language
support and user education initiatives can help bridge this
gap, ensuring that the platform remains accessible to a
diverse audience. However, fostering long-term engagement
remains an ongoing challenge that requires targeted
outreach and incentive programs.

Additionally, regulatory and legal compliance adds

complexity to MealConnect’s operations. Different regions
have varying food donation laws, making it challenging to
create a standardized system that aligns with all legal
requirements. Liability concerns related to food safety and
donation accountability may discourage businesses from

ISBN: 978-93-343-1044-3



participating. Ensuring compliance with government
regulations, tax policies, and liability protections is essential
for building trust and encouraging widespread adoption.
Partnering with legal experts and policymakers can help
streamline compliance efforts and create a secure
environment for food donors and recipients.

Addressing these challenges requires a combination of
technological advancements, strategic partnerships, and
community engagement. Continuous improvements in food
safety monitoring, logistics optimization, and regulatory

adherence will be necessary to expand MealConnect’s reach
and effectiveness in combating food waste and improving
food security.

VII. CONCLUSION

MealConnect has emerged as an innovative and effective
solution for addressing food waste and enhancing food
donation efficiency. By leveraging modern web
technologies, artificial intelligence, and real-time
logistics tracking, the platform optimizes surplus food
distribution while ensuring food reaches those in need in
a timely manner. The integration of an Instagram-style
Ul, real-time tracking, and Al-driven recommendations
has improved user engagement, transparency, and
operational efficiency, making the donation process
more accessible and streamlined for both donors and
recipients.

The platform has demonstrated measurable success in
reducing food waste, improving logistics coordination,
and fostering corporate and community involvement. Its
Al-driven demand prediction and automated scheduling
have significantly reduced food spoilage and enhanced
redistribution efforts. Additionally, the inclusion of
multi-language support ensures accessibility for users
from diverse linguistic backgrounds, further increasing
participation across various demographics.

Despite its achievements, MealConnect faces challenges
related to food safety, logistics, regulatory compliance,

G-CARED 2025 | DOI: 10.63169/GCARED2025.p8 | Page 63

G-CARED 2025 - First Global Conference on Al Research and Emerging Developments

and user adoption. Addressing these limitations requires
continuous improvements in technology, partnerships
with government agencies and non-profits, and increased
public awareness about the benefits of food donation. By
refining its logistics model, enhancing food safety
protocols, and expanding its outreach efforts,
MealConnect can continue to scale and improve its
impact on global food security.

In the future, advancements in Al-driven optimization,
blockchain for transparency, and deeper integration with
community-driven initiatives can further enhance the
effectiveness of MealConnect. By fostering
collaboration among businesses, volunteers, and
policymakers, the platform has the potential to create a
sustainable and long-term solution for reducing food
waste and combating hunger on a global scale.
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