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INTRODUCTION

The global food-packaging industry has
witnessed an unprecedented surge, driven
by urbanization, population growth and
evolving consumer lifestyles. As cities
expand and eating habits shift toward
convenience, the demand for packaged,
ready-to-eat foods has increased
dramatically. In 2024, the food packaging
market was valued at approximately USD
500 billion and is projected to exceed
USD 800 billion by 2032. However, this
growth is accompanied by an escalating
environmental  crisis—mountains  of
plastic waste, rising greenhouse gas
emissions and severe ecological harm.

THE PACKAGING
WASTE AND ITS

In response, sustainable innovations
such as edible packaging and zero-waste
food design have emerged as promising
alternatives. These innovations reflect a
paradigm shift in how we package, process
and consume food—prioritizing both
nutrition and environmental stewardship.

CRISIS:

Packaging plays a critical role in food
safety and distribution. Yet, it is also one
of the leading contributors to global waste.
Around 350 million tonnes of plastic
waste are generated annually, and the food
industry is a major culprit. Single-use
plastics used in food packaging are often
discarded after a single use, with only a
small fraction being recycled. Worse,
nearly one-quarter of this plastic waste
is mismanaged—ending up in landfills,
oceans or incinerators

In parallel, food loss and waste remain
staggering issues. Over 1 billion tonnes of
food—nearly 19 per cent of all available
food—is lost or wasted each year. This
not only represents lost nutrition but also
contributes to 8-10 per cent of global
greenhouse gas emissions, compounding
the climate crisis.

CONSEQUENCES

CONTRIBUTORS OF MISHANAGED

Plastic Waste

AROUND THE WORLD

JUST AGRICULTURE | JUNE 2025 31



EDIBLE PACKAGING:

A CIRCULAR INNOVATION

Edible packaging offers a groundbreaking
solution. Made from biodegradable,
food-safe materials like polysaccharides
(e.g., starch, cellulose), proteins (e.g., soy,
casein), and lipids (e.g., waxes), these
materials are not only safe to consume
but can also be fortified with nutrients,
turning packaging into a functional part
of the food product.

Key Benefits:

+ Environmental: Reduces dependency

on plastic and lowers landfill
contributions.
+ Nutritional: Can be enriched

with antioxidants,
micronutrients.

+ Functional: Helps maintain food
freshness by creating moisture and
oxygen barriers.

probiotics, or

Recent innovations include:
> Seaweed-based  packaging
Notpla’s water pods)

(e.g.,

» Edible cutlery made from rice or
sorghum
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» Milk-protein (casein) films with
enhanced barrier properties

These developments support the broader
transition to bioplastics, a market growing
at 17 percent annually and valued at over
USD 19.6 billion in 2024.



ZERO-WASTE FOOD DESIGN:
FROM PEEL TO PLATE

Zero-waste  food  design  pushes

sustainability further by utilizing every

part of a food product. This approach

emphasizes:

» Upcycling fruit peels, pulp, and spent
grains into snacks, powders, or fibers

» Innovative presentation, like soup in
bread bowls or fruit leather wraps

» Closed-loop systems in food
processing, reusing by-products to
minimize waste

By maximizing resource use and reducing

landfill input, zero-waste food systems

promote circular economy principles and

sustainable consumption.

REGULATORY AND
INDUSTRY RESPONSE

Recognizing the urgency, governments

and industries are adopting stricter

regulations and eco-design principles.

Notable examples include:

» EU Single-Use Plastics Directive
(2019/904): Bans disposable food-
service plastics and sets recycling
targets.

» EU Packaging and Packaging Waste
Regulation (2024): Enforces reuse and
recycled-content standards.

» Extended Producer Responsibility
(EPR) schemes: Make producers
accountable for post-consumer waste.

These frameworks are pushing the

industry toward compostable, recyclable

and edible materials—aligning economic
incentives with environmental goals.
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CHALLENGES TO

OVERCOME

Despite their promise, edible packaging and zero-waste innovations face several hurdles:
» Stability and shelf life under humidity and varying conditions

» Food safety and hygiene during storage and transport

» Higher production costs and scalability limitations

» Consumer perception and acceptance, especially in unfamiliar markets

These challenges necessitate continued technological advancement, regulatory support
and consumer education to ensure successful adoption.

CONCLUSION

Edible packaging and zero-waste food design are no longer futuristic concepts—they are
essential responses to a growing environmental and nutritional crisis. As sustainability
becomes central to food technology, these innovations offer pathways toward circular,
responsible food systems. With industry collaboration, supportive policies, and consumer
awareness, the dream of a zero-waste food future can become a delicious reality.
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