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Abstract
Have you ever noticed facemasks littering the streets?
They’ve become a part of day-to-day life, but where do they
end up? It’s estimated that around 1.5 billion facemasks
entered the oceans in 2020! And it’s not just masks. During
the COVID-19 pandemic, we have made a lot more plastic
for different uses.
We wanted to find out how much extra plastic waste there is
due to the pandemic. We also wanted to find out how much

enters the ocean, and where it eventually ends up.
We used data from lots of different sources to work out how
much extra plastic has been made for the pandemic. We
then used scientific models to work out how much of this
plastic ended up in rivers and then the ocean. We found out
that over 8 million tons of extra plastic waste has been made
globally due to the pandemic. Over 25,000 tons of this has
entered the ocean, where it can harm marine wildlife.

Introduction
You might have seen photos of turtles accidentally eating
plastic bags, or with plastic straws stuck up their noses.
Shocking, right? Politicians thought so too. So, many
countries today have bans on some plastic products. But
now we have a new plastic problem – plastic waste from
the pandemic.
We already have an out-of-control global plastic waste
problem. Imagine the weight of every single human on the
planet put together. It’s about 300 million tons – close to the
weight of plastic waste that we produce every year. And the
COVID-19 pandemic has only made this worse!
It all comes down to why we love plastic so much. It’s strong,
it lasts a long time, and it’s cheap. Plastic is important in
healthcare, where we need disposable items for safety.
As COVID-19 cases have increased, so has the amount of
plastic waste. We even got rid of some rules on single-use
plastics to keep up with the need for personal protective
equipment!

A healthcare worker in
personal protective equipment
carrying out a COVID-19 test.
(Image: JC Gellidon)
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How we manage plastic waste hasn’t kept up. A portion
of this waste is not handled or recycled. We call this
mismanaged plastic waste. After we are done using it,
this waste goes on a journey of its own. Some of it ends up
in the ocean, where it can injure or kill marine wildlife.

How much extra plastic waste is being made due to the
pandemic?
How much enters the ocean? Where does it come from,
and where does it go?

But we still don’t know much about plastic waste from the
pandemic. We wanted to find out:

Methods
First, we calculated how much extra plastic waste is being
made due to the COVID-19 pandemic.
We investigated four sources of plastic:
1. Hospital-generated medical waste
How many
COVID-19 patients are in hospitals across the world? And
how much plastic waste is created by caring for one patient?
How many COVID-19 tests have
2. Virus testing kits
been produced? And how much plastic waste comes out
from each test?
How many
3. Personal protective equipment (PPE)
facemasks are being made? And how often does each
person use a new mask?

4. Online-shopping packaging
How has online shopping
changed due to the pandemic? And how much plastic waste
is in packaging materials?
We used different sources of data to answer these questions.
We used data from the World Health Organization and
shopping reports from big companies like Amazon. We then
worked out how much extra plastic waste has been made
due to the pandemic, and how much of it is mismanaged.
Next, we looked at 369 major rivers to see how they would
transport the plastic waste. We calculated how much plastic
each river would carry to the ocean (Fig.1). Finally, we
worked out where in the ocean this mismanaged plastic
waste from the pandemic would end up. We did this by
using a plastic circulation computer model.

Figure 1:
Our models show where plastic waste could
end up on the world’s beaches in 2025. The
different colors show the amount of plastic
per square kilometer of beach.The pins
show the rivers that carry the most waste.
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Shatt al Arab (Asia) - 5200 tons
Indus (Asia) - 4000 tons
Yangtze (Asia) - 3700 tons
Ganges Brahmaputra (Asia) - 2400 tons

Danube (Europe) - 1700 tons
Amur (Asia) - 1200 tons
Other global rivers - 7700 tons

Some rivers are more energetic than others,
so they transport more plastic waste to the
ocean. What are the top three rivers for
transporting plastic from the pandemic?
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Results
We found that:
People produced more than 8 million tons of extra plastic
waste due to the pandemic. 87% of this comes from
hospitals!
26,000 tons of this has been released into the ocean. Most
of the plastic waste came from Asia (72%). That’s roughly
2,000 fully loaded large garbage trucks' worth!

Most of this plastic waste will end up on the beach (71%)
and in the coastal environment.
Even worse, in 3 to 4 years the impact could spread into
the open ocean. By 2025, a lot of plastic will end up in the
Arctic Ocean.

PPE (like facemasks) only contributed to 7.6% of the total
excess plastic waste.

Discussion
The COVID-19 pandemic has shown us how important
plastic is in healthcare. But the extra plastic is not managed
properly. A lot of mismanaged plastic waste from the
pandemic ends up in the ocean. There it can injure and even
kill marine wildlife.
Fish, seabirds, turtles, and marine mammals all accidentally
eat plastic waste. It’s thought that half of all turtles worldwide
have eaten plastic. And it’s not just them – some of the
plastic breaks up into tiny pieces that can end up in the food
we eat, too.

ecosystem is very vulnerable. It may seem far away, but
plastic from all over the globe will end up trapped there.
So, we need better management of medical waste in
developing countries. New technologies for plastic waste
collection and recycling could help this. We should also focus
on creating new, more environmentally friendly materials.
For our plastic problem to end, we need everyone to be on
board – can you help us to spread the word?

Ocean currents direct plastic from all over the world to the
Arctic Ocean. This is especially worrying because the Arctic

Conclusion
There are lots of actions you can take to help reduce the
plastic problem:
1. Reduce your use of single-use plastics, like water bottles
and takeout containers. If you can, buy reusable alternatives.

3. Organize or take part in a beach or river clean-up. Help
to remove plastics from the ocean and stop them from
getting there in the first place!
4. Spread the word! Help others to be part of the solution.

2. Recycle properly. Find out what you can and can’t be
recycled in your local area, and make sure that you recycle
everything that you can.
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Glossary of Key Terms
Mismanaged plastic waste - Plastic waste that is not handled or recycled properly. It can end up in soil, rivers, and
the ocean.
Plastic circulation computer model - A scientific model developed by Nanjing University. The model looks at lots of
factors, like the wind, ocean transport (currents), and how plastic degrades and breaks up over time. It then predicts
where in the ocean plastic will end up.
Plastic waste from the pandemic - Plastic waste that was made due to the pandemic. For example, extra
facemasks, COVID-19 tests, and other medical equipment which is used to look after COVID-19 patients.
Personal protective equipment (PPE) - Clothing or equipment that protects the person wearing it against hazards,
like the COVID-19 virus.
Single-use plastics - Plastic items that are not made to be used again. Things like disposable cutlery, plastic straws,
and takeout containers are all examples.
World Health Organization - The organization which coordinates the world’s response to health emergencies (like
pandemics). They also work to prevent disease and make healthcare more accessible to everyone.

Check your understanding
1

Why is plastic such an important material in healthcare?

2

Why do you think that developing countries struggle to manage their plastic waste
properly?

3

How might a facemask that someone throws onto the ground end up in the Arctic Ocean
in 3-4 years?

4

How did we calculate the extra plastic waste made due to the pandemic?

5

Can you think of some new ideas for how we could reduce plastic waste?
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