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ABSTRACT

ood waste has been a pressing global issue with significant economic,
environmental and social implications. Approximately one-third of the food
produced for human consumption is wasted or lost yearly, contributing to
greenhouse gas emissions, hunger and food insecurity. Circular economy
approaches offer innovative solutions to tackle food waste by emphasizing the reuse and
recycling of materials and resources. This perspective paper explores the potential of
circular economy approaches in addressing or tackling food waste while promoting
sustainability. It provides an overview of the current state of food waste, discusses the
principles and implementation of circular economy approaches, and presents case
studies and initiatives that exemplify the application of circular economy principles in
tackling food waste. Circular economy approaches, such as food waste prevention, food
rescue and redistribution, organic waste recycling and composting and upcycling food
by-products, can effectively reduce food waste, conserve resources, minimize
environmental impact and create economic and social benefits. We can move towards a
more sustainable and efficient food system by adopting circular economy approaches.

Keywords: Food waste, Circular economy, Food system, Sustainability, Food insecurity,
Hunger.

INTRODUCTION

Food waste is an important concern in alleviating hunger, boosting income, and
enhancing food security in the world’s least developed countries (FAO, 2011). It has been
a major concern globally due to its economic, environmental and social implications
(Seberini, 2020). According to The Food and Agriculture Organization (FAO) 20009,
approximately one-third of food produced for human consumption is wasted or lost
yearly, contributing to greenhouse gas emissions, food insecurity and hunger.
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In developing countries, food loss and
waste in food supply chains can be
attributed to major factors such as
inadequate management of perishable
food items, stakeholder attitudes, buyer-
supplier agreements, and disruptions in
the supply chain (Chauhan et al., 2021).
While other factors like consumer
behaviour and inadequate infrastructure
for food storage and processing in
developed countries. Consumer
behaviour is a major factor that
contributes to food waste, making it one
of the most serious problems in
developed countries (Schanes, 2016)
where consumers often demand perfect-
looking produce and large portion sizes,
leading to  significant  waste in
supermarkets and restaurants (Yahia &
Mourad, 2020).

Circular economy approaches have been
gaining attention as a solution to the
problem of food waste in recent years.
These approaches offer a way to address
the problem of food waste by
emphasizing the reuse and recycling of
materials and resources. One can
discover innovative methods for reducing
food waste and losses by adopting
circular approaches, such as reusing and
recovering resources  rather  than
devaluing them. For instance, food waste
can be composted, repurposed as animal
feed, utilized for energy recovery,
converted into biofuels, and even used to
produce biomaterials. Several studies
have explored these solutions, studies by
Borrello et al. (2017), Corrado et al. (2019),
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Cristobal et al. (2018), Principato et al.
(2019), and Tostivint et al. (2017) explored
how these circular economy approaches
can proffer solutions to food waste.

They are based on the principles of
designing out waste and pollution,
keeping products and materials in use,
and regenerating natural systems. By
closing the loop on food production and
consumption, circular economy
approaches can reduce waste and
promote sustainability in the food system.

This perspective paper aims to explore the
potential of circular economy approaches
to tackle food waste and promote
sustainability. This paper will begin by
providing background and context on the
problem of food waste, followed by an
overview of circular economy
approaches. Finally, this paper will discuss
examples of circular economy approaches
in action and their potential to transform
the food system.

THE CURRENT STATE OF
FOOD WASTE

The current state of food waste and loss
globally is on the rise as approximately
one-third of food produced for human
consumption is lost or wasted each year.
This amount of food waste could feed 1.26
billion people suffering from
undernourishment every year (FAO, 2019).
This waste cost around $1 trillion,
excluding society's social and
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environmental costs (FAO, 2014). The
causes of food waste vary from consumer
behavior in developed countries to
challenges in infrastructure in developing
countries. A study by Rutten, 2013
suggests that reducing food waste in
developed countries can lower food
prices in developing countries, improve
supply chain efficiency, and conserve
resources that could be redirected to
reduce hunger. These changes can
enhance access to nutritious food for
vulnerable populations (Gustavsson et al.,
201M)

Food waste has significant impacts. It
contributes to greenhouse gas emissions,
particularly methane. According to U.S.
Environmental Protection Agency (EPA)
report in 2021, food loss and waste in the
United States contribute to approximately
170 million metric tons of carbon dioxide
equivalent greenhouse gas emissions, not
including landfill emissions. In addition,
about 3 billion tons of greenhouse gases
are emitted every year due to food waste,
making it the third largest carbon dioxide
producer after the United States and
China (World Food Program USA, 2021).
About 30 to 40 per cent of food is wasted
in the US, translating to more than 20
pounds of food per person wasted every
month. This waste happens at various
levels, including production and supply
chains, retail outlets, and among
consumers who buy more than what they
need and discard the rest. Retailers and
consumers in industrialized countries in
North America, Europe, and Asia waste
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222 million tons of food each year (UN,
2011). This amount is nearly equivalent to
the amount of food produced vyearly in
sub-Saharan Africa (230 million tons).
Food waste, however, also impacts
essential resources like water and soil. The
amount of water used in the production of
discarded food could three times fill Lake
Geneva (World Food Program USA, 2021).

The Circular Economy

The concept of a circular economy
revolves around minimizing waste and
maximizing the value of resources by
promoting the reuse, repair,
refurbishment, and recycling of materials
and products (Jurgilevich et al., 2016).
Contrary to the linear model where
resources are used and discarded as
waste, the circular economy aims at
creating a closed-loop system where
waste is minimized, and materials and
products are kept in circulation for as long
as possible. Circular economy approaches
offer sustainable and innovative ways of
tackling food waste. The transition from
the current linear economy, often referred
to as the "take-make-dispose" model, to a
circular economy (Bocken et al., 2017), has
gained significant attention as a strategy

for achieving sustainability, reducing
carbon  emissions, and  improving
resource efficiency (European
Commission 2015).

The concept of Circular economy

regarding the food system involves the
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reduction of the amount of food waste
generated, reusing food, recycling
nutrients, and utilizing food waste by-
products (Jurgilevich et al., 2016). Figure 1
illustrates the areas of implementation of
the circular economy in the food system.
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Implementing circular economy
approaches can help reduce the
environmental impact of food production
and consumption, conserve resources,
address issues of food security and
hunger, create new business
opportunities and contribute to a more
sustainable and resilient food system.

FOODTOSSES

REDUCTION
REUSE
RECYCQLING

RESIDUAL WASTE

Figure 1: Areas circular economy can be implemented in the food system (Fassio & Tecco, 2019)
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CIRCULARECONOMY
APPROACHESTO
TACKLE FOOD WASTE

Food Waste Prevention

Food waste prevention is an important
part of circular economy approaches to
tackling food waste. It involves several
measures to minimize food waste at
various stages, including production,
processing, distribution, and
consumption. Strategies for food waste
prevention include improving inventory
management, implementing better
storage and preservation techniques,
educating consumers about proper food
handling and storage, and encouraging
responsible  purchasing and  meal
planning.

Food Rescue and Redistribution

Food rescue and redistribution initiatives
focus on rescuing excess food in the food
supply chain and directing it for human
consumption (Hecht & Neff, 2019). These
initiatives involve collaborations between
food retailers, restaurants, and food banks
or charitable organizations. Excess food is
collected, sorted, and distributed to
vulnerable populations or converted into
meals for community programs instead of
disposing of it. In addition to addressing
food waste, food redistribution also
tackles food poverty. By redistributing
surplus food to food-insecure persons and
communities, it helps in bridging the gap
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between food loss and food insecurity.
This low-cost approach has been
recognized as an effective means to
combat both issues simultaneously
(Mousa & Freeland-Graves 2017; Sert et
al., 2018).

Organic Waste Recycling and
Composting

Food waste can be used to produce
organic fertiliser (compost) (Waqgas et al.,
2018), bioenergy (Kumar et al., 2018), and
other valuable products (Teigiserova et al.,
2019). Anaerobic digestion breaks down
organic waste to produce biogas, which
can be a source of renewable energy and
compost rich in nutrients, that can be
used in agriculture. This process diverts
organic waste from landfills, reduces
greenhouse gas emissions and generates
renewable energy and soil amendments
(USEPA, n/d).

Upcycling Food By-Products

The  upcycling approach involves
transforming food waste into new
valuable products (Sharma & Deutsch
2023). Food waste can be processed into
animal feed, food ingredients, or
innovative products like beverages or
snacks. This approach reduces waste,
maximizes resource utilization, and
creates economic opportunities. By
upcycling food by-products, the circular
economy minimizes the environmental
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impact of waste and promotes a more
sustainable food system.

These circular economy approaches can
help to reduce food waste, conserve
resources, minimize environmental impact
and create economic and social benefits,
therefore, contributing to a more
sustainable and efficient food system.

CASE STUDIES AND
INITIATIVES

Too Good to Go App: Reducing
Food Waste in the Hospitality
Sector

The "Too Good to Go" app addresses food
waste in the hospitality sector (Jaunty
Goat Coffee Ltd. n/d) It connects
restaurants, cafes, and hotels with
consumers by offering surplus food at
discounted prices near closing time. This
approach helps to prevent food waste by
ensuring that excess food is consumed
instead of being thrown away. It also
raises consumer awareness about food
waste and encourages responsible
consumption.

Closed-Loop Agriculture

Closed-loop systems in agricultural
production aim to minimize waste and
maximize resource efficiency. This system
involves the integration of livestock and
crop farming, where animal waste is used
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as fertilizer for crops, and crop residues
are used as feed for animals (Komorowska
et al., 2022). This approach reduces the
need for external inputs, conserves
resources, and minimizes waste
generation. It promotes circularity by
turning waste into valuable resources
within the agricultural system.

Innovative Food Waste

Reduction Technologies

Various innovative technologies are being
developed to tackle food waste.
Technologies like Internet of Things (loT),
Big Data technology and other smart
sensing devices and data analytics are
used to monitor and optimize food
storage conditions, reducing spoilage and
waste (Ahmadzadeh et al.,, 2023). High-
pressure processing and cold plasma
technology can extend the shelf life of
perishable foods. Additionally, insect-
based bioconversion is an emerging field
in addressing food waste, when insects
are mass-produced under controlled
conditions, they convert food waste into
valuable products such as protein or
lipids, pharmaceuticals, biofuels,
lubricants, and fertilizer from their
excrement (Fowles & Nansen, 2020).

These case studies and initiatives
highlight practical examples of circular
economy approaches in tackling food
waste. They demonstrate the potential of
these approaches to reduce food waste,
promote resource efficiency, and create
sustainable solutions within different
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sectors of the economy. By implementing
such initiatives, we can move towards a
more circular and sustainable future.

RECOMMENDATIONS

To promote the adoption of circular
economy approaches and mitigate the
impact of food waste on sustainability and
resource  efficiency, the following
recommendations should be considered:

Raise Awareness and Educate
Consumers

Consumer behavior plays a significant role
in food waste generation. Educating
consumers about the impacts of food
waste and  promoting  responsible
purchasing, meal planning, and proper
food handling and storage can help
reduce waste at the consumer level.

Strengthen Collaboration and
Partnerships

Collaboration between stakeholders in the
food supply chain, including producers,
retailers, restaurants, and charitable
organizations, is crucial for effective food
rescue and redistribution initiatives.
Strengthening partnerships and
establishing networks can facilitate the
efficient utilization of surplus food and
reduce waste.
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Invest in Infrastructure and
Technology

Developing and implementing innovative
technologies, such as loT, Big Data and
smart sensing devices, can optimize food
storage conditions and minimize spoilage
and waste. Investing in infrastructure for
composting and organic waste recycling
can also contribute to reducing food
waste and generating valuable resources.

Support Policy and Regulatory
Frameworks

Governments and policymakers should
prioritize food waste reduction and
incorporate circular economy principles
into policy and regulatory frameworks.

Providing incentives and support for
circular economy initiatives can
encourage their adoption and

implementation.

CONCLUSION

Food waste is a complex global issue that
requires  collaborative  efforts and
innovative approaches to address it. The
circular economy offers a promising
solution by emphasizing the reuse,
recycling, and reduction of waste in the
food system. This paper highlighted the
potential of circular economy approaches,
such as food waste prevention, food
rescue and redistribution, organic waste
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recycling and composting, and upcycling
food by-products, in tackling food waste
and promoting sustainability. The case
studies and initiatives demonstrate
practical examples of circular economy
principles in action and their impact on

reducing food waste, conserving
resources, and creating sustainable
solutions. By adopting a circular

economy, we can move towards a more
circular and sustainable future, where
food waste is minimized, resources are
conserved, and an efficient food system is
achieved.
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