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INTRODUCTION

The global emphasis on sustainability has
highlighted the need for effective food waste
management strategies. The study aims to
provide a comprehensive framework that
addresses both technological potential and

Dlsposa

LI N

RESULTS

« The analysis identified various smart
technologies applicable at each level of the
food waste management hierarchy:

* Prevention: The identification of smart
refrigerators, intelligent packaging, and loT-
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METHODOLOGY

« Research Focus:

 The study focuses on the integration of
smart technologies (loT and Al) into
solutions for sustainable food waste
management. It maps these solutions onto

regulatory constraints from a business enabled kitchen systems addresses the the food waste management hierarchy,
perspective, contributing to the achievement of integration of technologies at the prevention considering regulations and potential
This research investigates the integration of highlighting privacy regulations like GDPR, « Research Aim: To explore how smart

smart technologies—such as loT and Al—into

the results acknowledge the regulatory

technologies can be effectively integrated into

food waste management, structured according challenges that need to be addressed for food waste management to enhance

to the established hierarchy from the Waste effective integration. sustainability and meet regulatory
-ramework Directive (EU, 2018, where the most f , requirements.

oreferable option is prevention, and the least « Research Methods: This research begins with

oreferable is disposal. | a systematic review of existing literature on

\\' | smart technologies and their applications in

Prevention S ) food waste management. The stud

p Prevgn(:dﬂfit geni‘ration thlr)éughout the food supply . . 9 . . y

= P E—— investigates case studies from various

' P e i S s e E industries to demonstrate the practical

o Feed use of certain food no longer intended for human
consumption following EC guidelines (EC, 2018)

¢ Revalorise i) by-products from food processing and i) food

waste into added-value products by processes that keep the

high value of the molecule bonds of the material

¢ Recovery of substances contained in FW for low added-value uses
such as composting, digestate from anaerobic digestion, etc.

¢ Incineration of FW with energy recovery

Disposa
¢ Waste Incinerated without energy recovery
@ o Waste sent to landfill
o Waste Ingredient/product for sewage disposal

This hierarchy applies to all stages of the food
supply chain, from agriculture to consumption.
Households represent the last stage in the fooc
supply chain, which is less regulated comparec
to other processes like manufacturing anc
distribution. Therefore, it is crucial to find ways
to reduce food waste, promote circularity, and
adopt strategies to prolong or adapt the
lifecycle of food products.
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CONCLUSION,
CONTRIBUTION AND
NOVELTY

- This study presents a comprehensive
framework for integrating smart technologies
into food waste management, emphasizing
both profitability and regulatory compliance. By
encouraging sustainable practices across the
food waste management hierarchy, the
proposed framework strongly supports the
achievement of Sustainable Development Goal
(SDG) 12.3.

* The unique value of this research lies in its dual

» Reuse: Although technologies for reuse in
human consumption and animal feed are
underutilized, the focus on recycling by-
products and nutrient recovery through
smart segregation systems provides insights
into potential areas for technological
integration. This shows that while direct
reuse is a challenge, there are still
opportunities to enhance sustainability
through other forms of reuse.

» Disposal and Energy Recovery: The use of
loT-based smart garbage systems and Al-
optimized waste collection routes
demonstrates the application of smart
technologies in the final stages of waste
management. By discussing challenges
such as emissions regulations and zoning
laws, the results align with the research aim
by identifying both the opportunities and the
regulatory hurdles in these areas.

Material Recovery
« Smart Home Integration &

Reuse-Human, Animals

* N/A in households

» Non-profit

 Food safety regulations,
labelling requirements,
liability issues, animal
health standards

Nutrient Recovery

- Smart Waste
Management Systems
(loT, Al, Machine
Learning)

* Profit/non-profit

Waste Segregation Systems
(loT, Machine Learning),
Intelligent Waste Management

Systems (loT, Deep Learning)
» Profit/Non-profit

 Environmental regulations, waste

- Composting

implementation of these technologies,
highlighting both successes and challenges.
Each smart technology is evaluated based
on its type, regulatory constraints, and profit
potential. This evaluation helps categorize
the technologies into the different stages of
the waste management hierarchy. Identified
technologies are systematically mapped
onto the food waste management hierarchy
(EU Waste Framework Directive, 2018) to
determine where each solution fits best—
from prevention to disposal. This mapping
aims to identify gaps and opportunities for
business integration at each stage.
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