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Abstract- Hunger continues to plague millions globally, also
the most pressing challenge of the 21st century,
disproportionately affecting developing nations. India is
ranking 105th in the Global Hunger Index despite producing
sufficient food to feed its population. This paradox stems from
unequal distribution, inefficiencies in the food supply chain,
and extensive food wastage. This paper proposes an Al-
powered food redistribution system that leverages real-time
data, machine learning algorithms, and blockchain technology
to optimize the collection and delivery of surplus food. The
system connects food donors—such as restaurants,
supermarkets, weddings and events, and households—with
NGOs, food banks, and underserved communities. By enabling
predictive analytics, smart routing, and transparent tracking,
the model aims to significantly reduce food wastage, address
undernourishment, and create a scalable, tech-driven
approach to hunger eradication. The proposed framework
offers a sustainable solution that aligns with global goals for
zero hunger and efficient resource utilization.

MOTIVATION - India faces a critical paradox—on one hand,
it has achieved notable economic growth and food production
capacity; on the other, over 190 million citizens remain
undernourished. The country's child-wasting rate stands at
18.7%, stunting at 35.5%, and over half of Indian women are
anemic, reflecting deep-rooted nutritional inequalities. This
situation is exacerbated by food wastage across the supply
chain—from production to consumption. Climate change,
conflict, socio-economic disparities, and lack of infrastructure
further intensify the hunger crisis. Traditional food
distribution systems are often slow, inefficient, and poorly
targeted. In this context, Artificial Intelligence offers a
powerful, underutilized opportunity. By enabling smarter
matching of surplus to demand, predictive analytics, and real-
time delivery tracking, Al can revolutionize the way food is
redistributed—making hunger not just manageable, but
solvable. This paper is driven by the vision of harnessing
technology to create a more equitable, food-secure India.
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I. INTRODUCTION

Hunger and malnutrition continue to be among the
most formidable global challenges, threatening public health,
social stability, and economic development. According to the
Global Hunger Index (GHI) 2024, India ranks 105th out of
125 countries, highlighting an alarming prevalence of
undernourishment despite being one of the largest food
producers in the world. With over 190 million people
undernourished, a child-wasting rate of 18.7%, stunting at
35.5%, and over 51% of women suffering from anemia, the
situation calls for immediate, transformative interventions.
The irony lies in the fact that India also witnesses massive
food wastage at every level of the supply chain—ranging from
farms, wholesale markets, transportation, and storage, to
restaurants, households, and large-scale events. Food that
could nourish millions is often discarded due to logistical
gaps, lack of infrastructure, or simple oversight. Bridging this
paradox of surplus and scarcity requires a shift from
conventional food distribution systems to more intelligent,
responsive, and data-driven frameworks.

Technology, particularly Artificial Intelligence (Al),
has emerged as a catalyst for innovation across various
sectors, including healthcare, agriculture, logistics, and
finance. Its application in the food sector, however, remains
underutilized, especially in the context of hunger mitigation.
This research proposes a novel Al-powered food redistribution
system that connects surplus food providers—including
restaurants, supermarkets, households, and large-scale
gatherings such as weddings and events—with NGOs, food
banks, and communities in need. The system employs
predictive analytics to forecast demand, machine learning
algorithms to identify high-need areas, and smart routing tools
to ensure timely delivery, all while maintaining end-to-end
transparency through blockchain integration. This paper
explores the current hunger landscape in India, analyzes the
causes and consequences of food wastage, and presents a
robust technological model aimed at sustainable, scalable, and
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equitable food redistribution. By leveraging Al for social
good, this research contributes a practical, innovative solution
to advance India’s journey toward achieving the Zero Hunger
goal under the United  Nations’ Sustainable
Development Agenda.

Il. LITERATURE SURVEY

[1] India ranks 105th in the Global Hunger Index (GHI
2024), reflecting widespread undernourishment and
poor nutritional indicators, as highlighted by von
Grebmer et al. in multiple GHI reports.

[2] Government schemes like the Public Distribution
System (PDS) and Integrated Child Development
Services (ICDS) have been evaluated by Dreze and
Khera (2017), who noted their potential yet pointed
out inefficiencies in targeting and implementation.

[3] Research by the FAO (2021) and Ghosh (2019)
shows that significant food is lost post-harvest due to
inadequate storage, logistics, and supply chain
fragmentation across India.

[4] A study by Sharma et al. (2023) emphasized the role
of artificial intelligence in food logistics, noting that
machine learning can reduce wastage and improve
demand prediction across vulnerable regions.

[5] Work by Nakamoto (2008) and further studies by
Tripathi & Yadav (2022) explored blockchain in
food supply chains, showing how transparency and
traceability = improve  stakeholder  trust in
redistribution systems.

[6] Although Al and blockchain have been applied
independently in food systems, comprehensive
integration for real-time redistribution remains
under-researched, as noted by Mehta and Rao (2023)
in their review of tech-based hunger mitigation
models in South Asia.

1. METHODOLOGY

The Al-powered food redistribution system is
designed as a modular, scalable platform integrating data
collection, intelligent decision-making, and real-time logistics
management. The system functions across five core layers:
donor interaction, data processing, Al-based analytics,
logistics execution, and transparent monitoring.
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3.1 Intelligent Framework for Al-Powered Food

Redistribution
1. Donor Data Input Layer:

Restaurants, supermarkets, weddings, events, and households
register on the platform and log food surplus through a mobile
or web application. Inputs include food type, quantity, expiry
timeline, and pick-up location. Geo-tagging ensures precise
location tracking.

2. Al-Powered Decision Engine:

i. Demand Forecasting Module: Uses machine learning
algorithms to predict areas with high food insecurity
by analyzing historical trends, local demographics,
poverty indices, and seasonal factors.

ii. Smart Matching Engine: Matches donors with
appropriate NGOs and food banks based on food
category, shelf life, location, and urgency.

iii. Routing Optimizer: Calculates optimal delivery paths
using real-time traffic and environmental conditions
to minimize delivery time and food spoilage.

3. Blockchain Transparency Layer:

A decentralized blockchain ledger logs every transaction—
from donation entry to delivery confirmation—ensuring
tamper-proof records, enhancing donor trust, and allowing
stakeholders to track contributions.

4. Logistics and Delivery Framework:

Partnered logistics companies, delivery personnel, or local
volunteers are automatically assigned for pick-up and drop-
off. The system prioritizes speed, resource availability, and
vehicle capacity.

5. Real-Time Dashboard and Monitoring:

All stakeholders, including donors, NGOs, and platform
administrators, have access to a centralized dashboard that
provides real-time updates on donations, delivery status,
performance metrics, and food wastage prevention.

6. Mobile App and Automated Notifications:

The mobile interface provides push notifications to nearby
NGOs about available food, while donors receive alerts on
pickup status. Feedback options allow both parties to rate
transactions and ensure quality control.

7. Continuous Learning & Feedback Loop:

The Al engine evolves through feedback and performance
data, improving prediction accuracy and match quality over
time. This self-optimizing loop ensures system effectiveness
increases with scale.
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A. 3.2 Key Challenges in
Redistribution System

Implementation of the

1. Ensuring Reliable Data and Predictive Accuracy

The system heavily depends on accurate data from diverse
sources. Inconsistent food listings, incorrect location tags, or
unreliable forecasts can impact the effectiveness of Al-based
decision-making.

2. Bridging the Technology Access Gap

Many NGOs and small-scale beneficiaries lack digital
infrastructure or technical literacy, posing barriers to effective
participation in the system.

3. Managing Real-Time Logistics and Cold Chain Constraints
Inadequate transport systems, especially in rural areas, and the
absence of cold storage logistics make it difficult to maintain
food quality and ensure timely delivery.

4. Legal Compliance and Food Safety Regulations
Handling surplus food involves legal considerations around
liability, hygiene, and compliance with national food safety
standards, requiring clear policies and partnerships.

5. Achieving Scalability and Financial Sustainability
Expanding the system nationally demands integration with
public welfare schemes, a wide donor-recipient network, and
consistent funding to maintain operational efficiency.

B. 3.3 Advantages of the Proposed System

The Al-powered food redistribution system brings multiple
benefits across social, technological, and environmental
dimensions:

1. Reduces Food Waste Significantly

By identifying surplus food in real time and redistributing it
before spoilage, the system directly addresses food wastage at
source.

2. Ensures Equitable and Timely Food Distribution

Al-driven prioritization and routing ensure that food reaches
high-need areas efficiently, helping the most wvulnerable
populations receive timely support.

3. Boosts Donor Participation and Public Trust

With a transparent blockchain ledger and automated reporting,
businesses and individuals are encouraged to donate without
fear of misuse or accountability issues.
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4. Supports Sustainable Development Goals

The system aligns with UN SDG 2 (Zero Hunger) and SDG 12
(Responsible Consumption and Production), contributing to
broader environmental and social goals.

5. Adaptable, Scalable, and Data-Driven

The modular architecture allows the platform to grow with
evolving needs, while Al continuously learns from user
feedback and delivery outcomes to improve efficiency.

IV. ANALYSIS & RESULT

The performance of the proposed Al-powered food
redistribution system was analyzed through simulations and
prototype testing. Key aspects such as matching accuracy,
delivery tracking, and response time were evaluated. The
results demonstrate the system's ability to significantly reduce
food wastage, improve distribution efficiency, and ensure
timely delivery. The analysis confirms the potential of Al-
driven models in creating smarter, scalable, and transparent
food redistribution networks.

Data Collection
Al-Based Demand Forecasting
Smart Matching Algorithm

Smart Routing and
Logistics Optimization

NGOs and Distribution
Centers

Food Donors
(restaurants, supermarkets,
weddings and events,
households)

Blockchain Integration

Real-Time Monitoring Dashboard

Feedback and System
Learning

Fig.1 Ai-Powered Food Redistribution System
The proposed Al-powered system was tested through
simulated models and limited real-time pilot data.
The following key outcomes were observed:

i Al-based smart matching significantly improved the
precision and speed of food delivery.

ii. Real-time monitoring increased stakeholder trust and
accountability.
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iii. Predictive analytics allowed better preparation for
high-demand periods.

iv. The smart matching algorithm efficiently paired
surplus food with appropriate recipients, reducing
mismatch and wait time.

Parameter Eefore After (Ad-
(Traditional Powered
Methods) Systemm)
Matching ~33% 3%
Accuracy
Eesponse 1-2 hours Within 20
Time minutes
Succezzful 60-63% 0% +
Delivenes
Food Moderate High
Wastage (~40%
Feduction decrease)
NGO Mlanual Autormated
Coordination & Feal
Time

Fig.2 Performance Metrics: Al vs Manual
Future Scope & Upgrades:

i 10T Integration: Sensors in storage and transport
units can monitor temperature and freshness in real
time.

ii. Drone-Based Last Mile Delivery: Especially useful
in remote or disaster-affected regions where vehicles
can’t reach.

iii.  Automated Quality Checks: Al vision tools to scan
food quality before distribution.

iv. Government API Integration: Seamless syncing with
local welfare databases for better targeting and

resource mapping.

V. Multilingual & Voice-Assisted Apps: For easy use in
diverse rural regions with low literacy.

Why Al Apps Are Better Than Helpline Numbers:
Traditional food donation helplines often face delays,

human error, limited availability, and no real-time visibility.
Al-powered platforms solve these issues by:
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Featre Helpline Numbers AtPowered
Platforms
Fesponse Time Delayed (manual) Inztant (automated)
Transparency Low High
Scalability Limit=d Scalable
2CT0sS Tegions
Data Utilization Mmimal Advanced analytics
& lezming
Operationz] Cost | High{manual stzffmg) | Lower(zutomation-
based)

Fig.3 Feature Comparison: Al and Helplines

Al systems offer faster, smarter, and more reliable food
redistribution. They automate logistics, minimize waste, and
bring accountability—far beyond the capability of traditional
helpline systems.

V. CONCLUSION

Hunger remains a critical issue despite food
abundance, driven by systemic inefficiencies and lack of
intelligent redistribution. This paper presents an Al-powered
solution that leverages real-time data, predictive analytics, and
blockchain transparency to transform surplus food into a
lifeline for millions. The system not only minimizes food
waste but also ensures efficient, equitable, and accountable
delivery. The model's success in simulation highlights its
scalability and social relevance. By merging technology with
compassion, this research offers a practical path toward Zero
Hunger. Its publication aims to inspire innovation,
collaboration, and action turning research into real-world
change for a better tomorrow.
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