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Abstract - The modern food supply chain is characterized CRUD Create, Read, Update, and Delete

by a critical and unsustainable paradox: the systematic CSR Corporate Social Responsibility
wastage of over a billion tonnes of food annually while ERP  Enterprise Resource Planning
hundreds of millions of people face chronic hunger. The food FLW  Food Loss and Waste

service and hospitality sectors are significant contributors to GHz Gigahertz

this crisis, generating approximately 290 million tonnes of HTTPS Hypertext Transfer Protocol Secure
surplus food in 2022 alone. This inefficiency not only ID Identification or Identity Document
represents a profound economic loss but also imposes a severe INR Indian Rupee [oT Internet of Things
environmental burden, accounting for up to 10% of global JSON  JavaScript Object Notation
greenhouse gas emissions. While numerous digital platforms JWT  JSON Web Tokens

have emerged to address this challenge by redirecting surplus MERN MongoDB, Express, React, and Node.js
food, the existing landscape is fragmented. Many solutions are NGO  Non-Governmental Organization
mobile-centric applications that rely on informal, volunteer- ORM  Object-Relational Mapping

based logistics, which, despite fostering community PHP Hypertext Preprocessor

engagement, often struggle with operational reliability and PPP Public-Private Partnership
scalability—key requirements for commercial food RAM  Random-Access Memory
establishments. Other web-based systems provide more RBAC  Role-Based Access Control

structure but often lack the comprehensive B2B framework REST  Representational State Transfer
needed to build long-term, dependable partnerships. This SDG Sustainable Development Goals
paper introduces NourishNow, a web-based digital platform SMS Short Message Service

architected specifically to bridge this gap by creating a SPA Single-Page Application
formalized, reliable, and transparent food rescue ecosystem. SQL Structured Query Language

The platform connects verified commercial donors, such as UAT  User Acceptance Testing

hotels and restaurants, with established non-governmental UN United Nations

organizations (NGOs) through a structured workflow that UNEP  United Nations Environment Programme
includes real-time listings, formal request and approval USDA  United States Department of Agriculture
mechanisms, and end-to-end donation tracking. Built on an XSS Cross-Site Scripting

enterprise-grade technology stack featuring Angular and

Spring Boot, NourishNow is designed for high performance, 1LINTRODUCTION

security, and scalability. By providing a dependable and
auditable solution, NourishNow offers a significant
contribution toward integrating food rescue into standard
business practices, aligning with UN Sustainable Development
Goals, and fostering a more equitable and sustainable urban
food system.

NOMENCLATURE

List of Abbreviations

API Application Programming Interface
AWS  Amazon Web Services
B2B Business-to-Business

The concurrent global crises of food wastage and hunger
represent a profound and unsustainable paradox. An
estimated 1.05 billion tonnes of food were wasted in 2022,
amounting to 132 kg per capita annually, with the food
service sector being a primary contributor [1]. This immense
volume of waste carries severe consequences, contributing
to 8-10% of global greenhouse gas emissions and
representing a significant loss of the water, land, and energy
resources invested in its production [2]. In nations like India,
this issue is particularly acute, with significant food waste
occurring even as the country grapples with a high rank on
the Global Hunger Index [1]. A substantial portion of this
surplus, particularly from the hospitality sector, remains
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perfectly edible and nutritious at the point of disposal,
highlighting a critical opportunity to redirect wholesome
food from landfills to those experiencing food insecurity.

Efforts to bridge this gap through food donation are well-
established but are frequently undermined by systemic
inefficiencies. Traditional, non-digital methods of
coordination are often fragmented and suffer from
significant communication delays, logistical complexities,
and a lack of transparency [4], [5]. In response, a new
generation of technology-driven solutions has emerged. The
literature describes various approaches, including mobile
applications built on frameworks like Flutter that rely on
volunteer networks [3] and web-based platforms using
stacks such as Django [6] or the MERN stack [7]. While these
systems demonstrate the potential of digital intervention,
they often face challenges related to scalability and the
reliability of informal logistics [5]. A persistent gap exists for
a structured and dependable platform tailored to the
operational demands of commercial food establishments and
the formal needs of registered NGOs.

This paper introduces NourishNow, a web-based digital
platform specifically architected to address these
shortcomings. It establishes a formalized Business-to-NGO
(B2B) ecosystem designed for reliability and scalability. The
system moves beyond ad-hoc connections by providing a
structured workflow for real-time surplus food listings, a
formal request and approval mechanism, and transparent,
end-to-end tracking of all donations. By leveraging an
enterprise-grade technology stack (Angular and Spring
Boot), NourishNow offers a robust and secure solution that
commercial enterprises can integrate into their standard
operating procedures as part of their Corporate Social
Responsibility (CSR) activities [8]. This research details the
design, implementation, and performance of the platform,
demonstrating its potential as a scalable tool to reduce food
waste and create a sustainable, efficient channel for
alleviating hunger in urban communities.

2. LITERATURE REVIEW

The landscape of food redistribution is defined by a
transition from informal, manual systems to technology-
enabled platforms. Traditional approaches, relying on
manual coordination between donors and charities, are
consistently hampered by significant logistical delays, poor
real-time communication, and a lack of scalable, transparent
processes. The absence of a centralized system makes it
difficult to efficiently match supply with demand, resulting in
a considerable portion of edible food being discarded despite
good intentions.

In response to these inefficiencies, a variety of digital
interventions have been developed, which can be broadly
categorized by their operational models. The most common
are mobile-centric applications that leverage a volunteer
workforce. A prominent example is the "Food Share"

platform, a cross-platform mobile app connecting donors,
volunteers, and recipients through community engagement
[3]- Other systems follow a similar mobile-first, volunteer-
centric model, highlighting the accessibility of this approach
[4], [11]. While effective at fostering local involvement, their
operational reliability and scalability are often constrained
by a dependence on the fluctuating availability of volunteers

[5].

A second category includes web-based platforms thataim to
establish more formal, B2B connections between
organizations. Systems like "Food Shala," built on the Django
framework [6], and other web applications using
technologies like the MERN stack [7], focus on creating a
direct link between food service establishments and NGOs.
Some introduce novel concepts like third-party logistics
integration, while more advanced proposals outline ERP-
style systems with defined roles for all stakeholders to
create a fully managed supply chain [4].

Despite these technological advancements, existing systems
exhibit persistent limitations. A primary challenge across
nearly all models is the complexity of logistics, including
efficient routing and timely pickups. Scalability also remains
a significant hurdle, with many platforms struggling to
expand their operational footprint effectively [5].
Furthermore, many systems lack robust mechanisms for
data tracking and accountability, which are crucial for
building long-term trust. A systematic review of the
literature confirms that while digital platforms are a
prevalent intervention, there is a need for solutions that
offer greater structure and traceability [2].

This technological landscape is further contextualized by
broader academic research. Studies on urban food
governance, for instance, reveal that the success of such
platforms is deeply intertwined with municipal policies,
highlighting the need for systems to foster public-private
partnerships [9]. Moreover, a forward-looking theme in the
literature is the shift from reactive redistribution to
proactive surplus prevention through tools like predictive
analytics, which have been shown to accurately forecast food
demand [10].

In summary, the literature demonstrates a clear potential for
technology to revolutionize food rescue but also reveals a
consistent gap in providing a solution that combines
scalability, operational reliability, and a formalized B2B
framework. The shortcomings of current informal and digital
systems highlight the specific need for a platform like
NourishNow, which is architected to provide the structural
integrity and professional-grade service required to
integrate surplus food redistribution into the standard
operations of commercial enterprises.
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3. PROBLEM STATEMENT

The concurrent challenges of systemic food wastage and
persistent hunger represent a significant operational and
ethical failure within global food supply chains. Despite
sufficient global food production, vast quantities of edible
food are discarded, particularly in urban centers by the
hospitality and food service sectors [1]. This surplus food, if
not efficiently redirected, contributes to severe
environmental degradation through the release of methane
in landfills, squanders economic value, and represents a lost
opportunity to address food insecurity [2], [7]. Studies reveal
that a substantial portion of food served in institutional
settings is wasted, indicating a consistent and predictable
stream of recoverable surplus [13].

However, the effective redistribution of this surplus food is
impeded by several critical, recurring problems inherent in
traditional and existing donation systems:

1. Lack of Real-Time Coordination and Information
Asymmetry: The primary obstacle is the absence of a
dynamic communication channel between food donors and
recipient organizations. Conventional methods rely on
manual, asynchronous communication, resulting in
significant delays that render perishable food unsafe for
consumption before it can be collected [4], [5].

2. Logistical Inefficiencies: The process of food donation is
often burdened by uncoordinated pickup schedules and
inefficient routing. These complexities create a high
operational barrier for food donors, such as restaurants
and hotels, who require a simple and reliable method to
manage their surplus, thereby discouraging consistent
participation [1], [7].

3. Scalability and Reliability Deficiencies: Many existing
digital platforms depend on volunteer-based models or are
geographically constrained. This reliance on an informal
workforce can lead to unreliability and makes it difficult to
scale operations sustainably, failing to provide the
dependable service required by commercial entities [3], [5].

4. Absence of Transparency and Accountability: Traditional
donation channels often lack mechanisms for tracking and
reporting. This opacity prevents donors from verifying the
impact of their contributions and inhibits NGOs from
effectively planning their distribution efforts based on
predictable supply. A lack of transparent data erodes trust
and long-term engagement among stakeholders [2].

Therefore, the central problem is the absence of a structured,
scalable, and technologically robust digital framework
specifically designed to formalize the Business-to-NGO (B2B)
food redistribution process. A dedicated system is required
to overcome the aforementioned inefficiencies by
streamlining communication, standardizing logistics, and
ensuring end-to-end transparency, thereby transforming

food surplus from an operational waste into a consistentand
reliable community resource.

4. METHODOLOGY

The methodology for developing NourishNow focused on
creating a reliable and scalable digital platform for B2B food
redistribution. The approach was designed to overcome the
logistical and procedural gaps in existing systems by
implementing a structured workflow on a robust, multi-tier
architecture.

A. System Architecture and Technology Stack

The platform's architecture was designed in three distinct
tiers to separate concerns and enhance performance. The
frontend is a single-page application developed with
Angular, offering role-based dashboards for all user types.
The backend logic is managed by a Spring Boot (Java)
application that provides a suite of RESTful APIs. For data
storage, a MySQL relational database was chosen to ensure
the integrity of all transactional records. Authentication
throughout the platform is secured using JSON Web Tokens
(JWT), which provides the basis for the system's role-based
access control.

B. Core Modules and Workflow

Functionality was organized into distinct modules tailored to
the three primary stakeholders: Donors, NGOs, and
Administrators. The platform’s workflow proceeds through a
transparent sequence of events:

1. A donor initiates the process by listing available surplus
food.

2.Registered NGOs in the vicinity are alerted and can submit
a formal request for the donation.

3. The donor reviews and approves a request, after which
contact details are shared to coordinate the pickup.

Every stage of this process is logged, creating a complete and
auditable transaction history that can be wused for
operational planning and CSR reporting [2], [8].

C. Security, Scalability, and Validation

To ensure system integrity, a multi-faceted security model
was implemented. This includes JWT for authorization, Role-
Based Access Control (RBAC) to restrictactions by user type,
server-side validation against common exploits, and HTTPS
encryption for all communications [12]. The architecture
was built for scalability using stateless APIs and
asynchronous operations to maintain responsiveness under
heavy load. The platform was validated through a
comprehensive testing strategy that included unit,
functional, performance (JMeter), and User Acceptance
Testing (UAT) to confirm it meets all stakeholder needs.
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5. RESULT AND DISCUSSION

The findings of this study address a problem of significant
national scale; in India, food waste from households alone is
estimated at 78.2 million tonnes per year, with the
commercial food sector also being a major source. To
understand this issue at a local level, this research analyzed
survey data from key stakeholders in the Nashik area. The
participant pool included six NGOs with diverse operational
capacities—from small, city-focused teams to extensive
state-wide volunteer networks—and five hospitality
businesses, spanning from 1-star to 5-star establishments.

To address the coordination barriers evident in this local
context, the NourishNow platform was engineered for high
responsiveness and stability. The system underwent a series
of functional and stress tests to assess its performance under
simulated real-world conditions. The average response times
for core user workflows were measured to be very fast, and
stress testing revealed robust performance as user load
increased. The platform's throughput successfully handled a
high volume of requests per second, confirming that the
architecture is both efficient and scalable.
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Chart -1: Hypothetical Monthly Breakdown of Total Food
Saved.

A predictive model developed from the local survey data was
then used to forecast the potential impact of such a
coordinated system. The projection indicates a substantial
positive growth trend, with the total volume of saved food
expected to increase from approximately 118,524 kgin 2021
to over 205,432 kg by 2025. Furthermore, the analysis
reveals a distinct seasonal variability within a single year,
where donation volumes peak in the final quarter and
decline during mid-year months.

Most Desired Platform Features by Hotels
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6.7%

simple notification

13.3% Legal/Safety Docs

Easy food listing

Real-time tracking

Chart -2: Most Desired Platform Features by Hotels.

As illustrated in Fig. 2, the survey of hotel establishments
revealed that ease of use is their primary requirement for a
food donation platform. A third of respondents at 33.3%
prioritized an "Easy food listing" feature, while significant
support was also shown for "Real-time tracking” at 20.0% to
ensure transparency and "Legal/Safety Docs" at 13.3% to
address security concerns. These user preferences validate a
design approach for the platform centered on simplicity and
trust.

These combined performance and projection results
demonstrate the viability of the platform's structured, B2B-
focused digital solution. A central finding is the significance
of the B2B model, which provides the formality and
accountability crucial for engaging commercial donors.
While the implications of this work are significant for
advancing urban sustainability, it is important to
acknowledge the study's limitations, including the simulated
nature of the performance tests and the model's focus on
redistribution rather than root-cause prevention. Despite
these limitations, the NourishNow platform provides a
robust and validated framework that contributes to the
effort to build more resilient, efficient, and equitable urban
food systems.
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Activity Feed

Join the Movement

Fig -1: Homepage Showcasing Real-Time Platform Impact
and Activity.

The platform's public-facing homepage is designed as a "Live
Impact Dashboard" to foster community engagement and
build trust through transparency. It highlights key real-time
metrics, including the total number of partners, a visual
"Food Journey" of the process, and a summary of the daily
impact. A central feature is the "Live Activity Feed," which
displays recent donations to provide social proof and
showcase the collective, real-time success of the platform,
encouraging new participation.

Welcome User

Fig -2: The NourishNow Platform Login Interface.

The platform's login interface, was designed for security and
ease of use. It features standard email and password
authentication, along with essential functions for password
recovery and new user registration. The clean, user-centric
design aims to build trust and encourage platform adoption
by both donor and NGO users.

+ Add New Food It

Fig 3. The Streamlined Food Donation Workflow for
Donors.

This streamlined workflow allows food donors to list surplus
food in a few intuitive steps. The user-centric design directly
addresses the top feature requested in the hotel survey—
"Easy food listing”"—making the process fast and efficient for
busy commercial kitchens.

Suruchi_Hotel
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Fig 4. Interface for NGO Users to Discover and Claim
Donations.

From the NGO's perspective, this "View Meal" dashboard
displays available food donations using a clear, card-based
layout. Each card provides all critical information at a glance:
the donor's name, a list of food items, the meal's capacity,
and the location. This design allows NGO volunteers to
efficiently browse and claim suitable donations with a single
click on the "Request a Food" button, streamlining the
discovery and acquisition process.
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Fig 5. Centralized Transaction Log for Platform
Administrators.

The platform's administrative backend provides
comprehensive oversight of all platform activities. The
central feature is the "Donation History" log, which offers a
detailed and auditable record of every transaction between
donors and NGOs. Each entry captures crucial data, including
the participating hotel and NGO, the precise date and time,
and the transfer type. This centralized tracking system is
vital for ensuring transparency, accountability, and the
overall integrity of the food rescue process.

6. CONCLUSIONS

This paper introduced NourishNow, a web-based digital
platform architected to address the critical failures in urban
food redistribution. It confronts the paradox of concurrent
food surplus and hunger by specifically targeting the
limitations of existing systems, which are often unstructured,
reliant on inconsistent volunteer networks, and lack the
scalability required by commercial enterprises. By
establishing a formalized B2B ecosystem, NourishNow
implements a transparent workflow for real-time listings,
formal requests, and comprehensive donation tracking. The
platform's foundation on an enterprise-grade technology
stack, featuring Angular and Spring Boot, and its successful
performance validation confirm it as a robust and scalable
solution ready for real-world deployment.

The primary contribution of this work is a dependable and
auditable framework that transforms food rescue from a
series of fragmented efforts into an organized, sustainable
movement. By providing a reliable tool for businesses to
engage in corporate social responsibility, the platform
directly supports the achievement of the United Nations
Sustainable Development Goals of Zero Hunger and
Responsible Consumption and Production. NourishNow
offers a significant step forward, presenting a scalable model
to convert food surplus from an operational waste stream
into a consistent and valuable community resource, thereby
fostering a more equitable and efficient food system for the
future.

© 2025,IRJET | ImpactFactor value: 8.315

REFERENCES

[1] L. Devaraj and P. Balasubramanian, "Optimizing the
Redistribution of Surplus Food in the Hospitality Sector...,"
Sustainability, vol. 17, no. 8, p. 3556, Apr. 2025, doi:
10.3390/su17083556.

[2] C. Trevisan and M. Formentini, "Digital Technologies for
Food Loss and Waste Prevention and Reduction in Agri-Food
Supply Chains: A Systematic Literature Review and Research
Agenda," IEEE Transactions on Engineering Management,
vol. 71, pp. 12327-12342, Dec. 2024, doi:
10.1109/TEM.2023.3273110.

[3] E. ]. George, A. R. Khan, M. K, M. S. P T, and R. M, "Food
Share: A Collaborative Platform for Food Donation and
Distribution," International Journal of Research in
Engineering and Science (IJRES), vol. 12, no. 4, pp. 317-326,
Apr. 2024.

[4] K. Pazhanivel et al.,"A Smart Food Donation System using
Mobile Technology to Reduce Food Waste," International
Journal of Advanced Research in Science, Communication
and Technology (IJARSCT), vol. 4, no. 7, Apr. 2024.

[5] S. Singh, Kartik, Aryan, and S. Chauhan, "Waste Food
Management and Donation App,” International Research
Journal of Modernization in Engineering Technology and
Science, vol. 6, no. 11, Nov. 2024.

[6] M. More et al.,, "Food Shala - A way to reduce food waste
and donating it to the less fortunate," International Journal of
Innovative Research in Technology (IJIRT), vol. 10, no. 1, pp.
927-930, June 2023.

[7] R. Maske, R. Wagh, A. Verma, O. Thopate, and B. Bhagat,
"A View on Surplus Food Donation App,” International
Journal for Multidisciplinary Research (IJFMR), vol. 6, no. 1,
Jan-Feb. 2024.

[8] P. Sirijuntrapun, P. Sukwong, and A. Marshall, "The role of
food waste hierarchy as Thai hotels seek to fulfill their
corporate social responsibility,” Heliyon, vol. 8, Nov. 2022,
Art. no.e11201, doi: 10.1016/j.heliyon.2022.e11201.

[9] M. Pixova and C. Plank, "Urban food governance without
local food: missing links between Czech post-socialist cities
and urban food alternatives," Agriculture and Human Values,
Aug. 2024, doi: 10.1007/s10460-024-10567-2.

[10] K. Lutoslawski et al., "Food Demand Prediction Using
the Nonlinear Autoregressive Exogenous Neural Network,"
IEEE Access, vol. 9, pp. 146123-146135, Oct. 2021, doi:
10.1109/ACCESS.2021.3123255.

[11] V. Panchal, K. Kuchekar, and S. Tambe, "Availability of
food for NGO through Mobile Application: FOOD FOR ALL,"
International Research Journal of Engineering and
Technology (IRJET), vol. 7, no. 5, May 2020.

IS0 9001:2008 Certified Journal | Pageb53



’l, International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 12 Issue: 10 | Oct 2025 www.irjet.net p-ISSN: 2395-0072

[12] S. Garcia et al., "Security and Privacy in Food Donation
Platforms," IEEE Security & Privacy, vol. 19, no. 5, pp. 56-64,
Sep./Oct. 2021, doi: 10.1109/MSP.2021.3075253.

[13] L. C. Hopkins et al., "Plate Waste in USDA Summer Food
Service Program Open Sites: Results from the Project SWEAT
Sub-Study," Journal of Hunger & Environmental Nutrition,
vol. 18, no. 5, pp. 699-712, Oct. 2023, doi:
10.1080/19320248.2023.2245783.

[14] A. Dhir, S. Talwar, P. Kaur, and A. Malibari, "Food waste
in hospitality and food services: A systematic literature
review and framework development approach,” Journal of
Cleaner Production, vol. 270, Oct. 2020.

© 2025,IRJET | ImpactFactorvalue:8.315 | 1S09001:2008 Certified Journal | Page 54



