DEBUNKING
PLASTIC MYTHS
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MYTH #5
Plastic packaging for
food is unnecessary
Plastic packaging has become an essential part of food safety and quality in most parts of
the world. The use of plastic protects food from the time of production and processing to the
time it arrives on the table for consumption, and in some cases reduces food loss and waste.
The notion that plastic packaging for food is unnecessary is false. The absence of appropriate
systems to manage the packaging waste from food distribution can however, cause significant
harm to the environment. The volume of this plastic waste presents serious challenges to
society to deal with globally.
Food packaging, much of which is single-use, accounts
for half of global plastic waste and with an industry
growth rate of 12 per cent per year, raises increasing
concerns about greenhouse gases and greater carbon
footprints (Ncube et al., 2021). The demand for catered
and take-away food and drinks has resulted in a
significant increase in packaging waste and in the risk
of overpackaging (Maye et al., 2019).
Historically, Europe and North America have dominated
plastics production, but the increasing global demand
and production of plastic products is resulting in a
proportionate rise in plastic waste in municipal solid
waste streams globally (UNEP, 2018; Geyer, 2020). In
sub-Saharan Africa, for example, plastic packaging of

food, beverages, iced water and other products has
replaced the traditional packaging methods of leaf
wrappers, brown paper and metal cups in cities and
rural towns (Fobil & Hogarh, 2009).
Despite its short use phase, food packaging may
be responsible for a considerable part of the
environmental burden of a product (Abejón et al.,
2020). The possibility of overpackaging, which is
challenging to define, adds another layer to the
problem. On the other hand, food packaging increases
food safety, and helps reduce food loss and waste in
some applications. Thus, we need to balance these
benefits of food packaging against the corresponding
environmental costs.
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The benefits of plastic packaging
for food

and for tomatoes and onions, more than half of the
emissions due to food loss (ibid).

Manufacturers have developed plastic packaging
to suppress microbial growth, to protect foods from
external microbial contamination, prevent spoilage
resulting from exposure to air, moisture, and pH
changes associated with the food or the surrounding
atmosphere (Cutter, 2002). Both flexible and rigid
packaging materials, alone or in combination with
other preservation methods, offer the necessary
barrier, inactivation, and containment properties
required for successful food packaging (ibid.).

Contamination and recycling

Consumer demand for safe food with high nutrition,
appealing sensory properties, and long shelf life has
been increasing. Technologies that extend shelf life
contribute to the reduction of food waste (Matar et al.,
2020), but a study of Dutch consumers demonstrates
the tension between the reduction of food waste
and the fate of plastic packaging. Two thirds of the
participants reported that sustainable packaging
of fruits and vegetables was ‘important’ or ‘very
important’ to them. For example, many expressed
their annoyance with cucumbers wrapped in plastic
(Swart, 2020). Despite the fact that the food waste
from the unpackaged cucumbers was twice that of
the packaged cucumbers, so the decision to add
packaging was a rational response in the prevention
of food waste (ibid).

The environmental costs
In broad terms, the environmental costs associated
with food packaging include: greenhouse gas
emissions and the harm to human health, wildlife, and
ecosystems caused by plastic pollution. The additives
and other contaminants in plastic and the technologies
employed by the food packaging industry exacerbate
the environmental damage and present challenges
that current recycling processes cannot fully meet.

Greenhouse gas emissions
Researchers in California developed a model to
estimate the greenhouse gas emissions across the
food cycle – from production through packaging,
transportation, and waste management – and applied
it to cherries, onions, plums, strawberries, avocados,
lemons, celery, oranges, and tomatoes. The model
showed that packaging accounted for 19 per cent of
the food cycle emissions, while food loss accounted
for 36 per cent, transportation 28 per cent, and
production 19 per cent (Qin & Horvath, 2021). Forgoing
retail-provided polyethylene bags for loose produce
could reduce total GHG emissions by 4–12 per cent,

The contamination of food packaging comes in many
forms. In recycling, contamination may occur simply
when materials are sorted into the wrong recycling bin,
or when materials are not properly cleaned, such as
when food residue remains on a yogurt container. The
more insidious form of recycling contamination occurs
when the materials to be recycled contain additives.
Additives are used in packaging products to achieve
desired properties, but they are difficult or impossible
to remove. As a result, the additives in recycled plastic
products are highly likely to be integrated into the
new products (Wagner & Schlummer, 2020). The lack
of transparency and reporting across the value chain
often results in a lack of knowledge concerning the
chemical profile of the final products (Muncke, 2021).
Multi-material multilayer plastic packaging (MMPP)
consists of two or more layers of distinct materials
where the components form flexible packaging such
as pouches, bags, or shrink films – or rigid packaging
such as trays, cups, or containers (Soares et al., 2021).
This type of packaging is widely applied in the FastMoving Consumer Goods industry in relatively lowcost and short lifespan items (ibid.). MMPP accounts
for an estimated 26 per cent of the flexible packaging
market by weight (World Economic Forum & Ellen
MacArthur Foundation, 2017). Packaging for fresh food
products may consist of four to seven layers.
Current standard recycling technologies are not able
to identify, sort, and separate the layers of MMPP,
which is usually sorted as mixed plastic waste in postconsumer streams and frequently incinerated with
energy recovery in European countries (Soares et
al., 2021). In low-income countries, these packaging
materials usually end up in dumpsites or landfills, with
a fraction leaking into the environment (Hahladakis &
Iacovidou, 2019).

Harm to human health and
the environment
A recent review revealed that out of more than 4,000
chemicals potentially or likely associated with all types
of plastic packaging, 63 were ranked by the European
Chemicals Agency as “highest for human health
hazards” and 68 as “highest for environmental hazards”
(Groh et al., 2018). Researchers in a Texas-based study
of Bisphenol A in packaged foods found detectable
levels of the chemical in 60 per cent of the 105
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samples of fresh, plastic-wrapped, and canned foods,
including some of the fresh foods (Schecter et al.,
2010). Migration of the chemicals to food is most likely
scenario and the interventions to avoid that needs to
be revised (Muncke 2021).
Many jurisdictions ban some of the harmful additives
– such as cadmium, chromium, lead and mercury –
that have been used in plastic production, but these
additives are still found in some plastic food packaging
(Groh et al., 2018; Kiyataka et al., 2015; Musoke et al.,
2015). Heavy metals were detected, for example, in
polyethylene bags used for cooking in Uganda where
the use of these bags is a recent development as a
substitute for banana leaves (Musoke et al., 2015).
Finally, plastic fragmentation into microplastics and
nanoplastics can allow chemical additives to move in
the environment far from the point of use (Hahladakis
et al., 2018).

We can we do?
The search for responses includes the consideration
of alternative materials, improved design, the
development of business models and cultures
that support sustainability and the use of life cycle
assessments.

1. Use alternative materials where possible
Bioplastics can prevent moisture loss, reduce lipid
oxidation, improve flavour attributes, enhance the
handling properties, colour retention, and microbial
stability of foods (Cutter, 2006). Some bioplastics
are made from renewable resources and are
biodegradable, and analysts expect that they may
contribute to sustainable development and that
proper management of the materials may reduce
their environmental impact upon disposal (Davis &
Song, 2006). However, not all bioplastics are actually
biodegradable and further research and development
is necessary in this area.
In sub-Saharan Africa, the tomato production systems
experience post-harvest losses of 20–50 per cent
related to handling techniques and poor packaging
(Fobil & Hogarh, 2009). Reducing such post-harvest
losses of vegetables can contribute substantially to
improving food security. An alternative to reduce
food losses in Africa and elsewhere, comes in the

Plastic packaging for food is unnecessary and harmful

form of an edible film layer formed on the surface of
food which is useful in protecting the integrity of food
during mass transfers.

2. Improve packaging design to reduce
food waste
The findings in a Swedish study showed that 20–25 %
of food waste is attributable to packaging (Williams et
al., 2012) and called for better design. Manufacturers
sometimes wrongly considered packaging as an
additional economic and environmental cost rather
than an added value for waste reduction (Guillard et
al., 2018). It is clear that poor design can undermine
sustainability and increase food waste (SundqvistAndberg & Åkerman, 2021). Proper design that meets
the protection, convenience, and communication
functions can decrease food waste at the household
level (Williams & Wikström, 2011).

3. Develop more sustainable business models
for food distribution
Food distribution companies can adopt more
sustainable business models in response to their
considerable environmental footprints. Such models
can include the development of greener products and
packaging, service-based approaches to new modes
of consumption, and changes in sourcing and logistics.
They can also contribute to a corporate culture that
values sustainability alongside profits. A key challenge
is to design business models that facilitate consumer
adoption of new solutions.

4. Use life cycle assessments
Life cycle assessments (LCAs) are commonly used
to identify the environmental impacts of production
and recycling, and to view environmental issues from
a wider perspective (Toniolo et al., 2013). The LCA
approach can help sort out the complex issue of food
waste and loss prevention versus overpackaging and
can guide decisions related to plastic recycling. This
‘multidimensional’, quantitative tool allows for the
evaluation of environmental impacts and food safety
of a product or production system. When applied to
the food industry, LCA can handle all the stages of the
food chain: raw materials; packing and packaging;
distribution; use of products; reuse or recycling; and
management of waste. (Pérez-Rodríguez, Skandamis &
Valdramidis, 2018).
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