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Facts regarding Expanded Polystyrene

The United Nations Environment Programme is
responsible for the establishment of an
internationally binding instrument to reduce
plastic pollution, including in the Marine
Environment.

This fact paper outlines some key aspects in
regard to the negotiations and aims to address
some confusion regarding EPS (Expanded
Polystyrene).

Different types of polystyrene

There are basically four types of polystyrene

packaging / single use items:

e GPPS (General Purpose Polystyrene): This
is for instance used in the production is
the white single use cutlery or coffee cups
in vending machines.

e HIPS (High Impact Polystyrene): This is
for instance used for yogurt cups but may
also be used in the above applications.

e XPS (Extruded Polystyrene): This is used
for coffee cups, Styrofoam packaging
chips, burger clamshells and similar single
use / food service packaging formats.

e EPS (Expanded Polystyrene): This is
primarily used for protective packaging
(e.g, for white goods, electronics,
furniture, etc.) or for insulated packaging
(e.g, for fish boxes, vaccines, organ
transport boxes, etc.). It is also used for
coffee cups, but not bottles or burger
clamshells.

Furthermore, there is a polystyrene film called
OPS (Oriented Polystyrene).

You can read more on different types of
polystyrene and their applications here:

Key Insights

- Polystyrene is not just polystyrene. There are at least five
different types of polystyrene used in packaging. These are:
GPPS, HIPS, XPS, EPS and OPS.

- The different types of polystyrene are used for different
types of applications. XPS and to some degree EPS is used
for food service, single use take away packaging, as well as
for packaging chips.

- The primary use for EPS in packaging is for protective and
insulated packaging, which is typically collected and recycled
via separate waste streams, and which is recycled at scale
and in practice in at least 38 countries across four continents
and for a population of more than 4.2 billion. EPS protective
and insulated packaging is the second most recycled plastic
packaging category globally.

- EPS packaging has a very low density and is therefore only
found in the marine pollution, which floats on the surface or
on beaches. It is not found among the 75%+ marine litter
which sinks below the surface.

- Scientific studies have found that EPS makes up less than
0.5% of the marine and beach litter on the surface when
measured by weight. And EPS makes up app. 2.5% of the
plastic production. Hence EPS is not a major contributor
marine plastic pollution.

- Peer-reviewed as well as non-EPS industry life cycle
assessments have found that replacing EPS with
paperbased packaging will lead to increase in greenhouse
gas emissions. Other environmental assessments have
found that using EPS in construction can help reduce the
climate impact of new houses.

- Scholars at Heriot Watt University and experts from
McKinsey have independently of each other found that
replacing plastics with best available alternative will increase
greenhouse gas emissions at least threefold.
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https://www.styrene-uae.com/blog/know-
more-about-polystyrene-applications/.

Smart Packaging Europe also has a blog post
describing the different applications in
packaging:
https://smartpackagingeurope.eu/eps-xps-
styropor-styrofoam-keep-your-plastics-

straight-please/.

Why is this important?

This is important  because  several
stakeholders refer to polystyrene in the
discussions surrounding the negotiations, and
even UNEP itself have mentioned polystyrene
and expanded in some of the documents, for
instance in the “Plastics Science” document
(UNEP/PP/INC.1/7 -
https://wedocs.unep.org/bitstream/handle/20
.500.11822/41263/Plastic_Science_E.pdf).

However, the sources for the Plastics
Sciences document, here specifically use the
term EPS to cover a mix of EPS and XPS, but
only for a narrow number of applications,
primarily food service and single use food
packaging.

And while those applications are the primary
applications for XPS packaging it is only a
minor use for EPS packaging. The primary use
for EPS packaging is protective packaging and
insulated packaging.

Source no. 24 in the Plastics Science
document is the New Plastics Economy 2021
Recycling Rate Survey by the Ellen MacArthur
Foundation

(https://emf.thirdlight.com/link/glw5k7awhdy
m-qfl3fa/@/preview/2). This source refers to
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a category of plastics called EPS Rigid, which
is not classified as recycled at scale or in
practice based on the survey responses.

The Danish EPS Association has reviewed the
survey results and identified that several
respondents have answered that EPS is not
recycled above 30% in the survey, despite
publicly available data shows differently. For
instance, the EPR-scheme in Norway “Grgnt
Punkt” had assessed that EPS was not
recycled above 30%, despite Grgnt Punkt
Norway stating on their website that EPS is
indeed recycled above 75% in 2019.
(https://www.grontpunkt.no/resirkulering/fakt

a-og-tall/arkiv).

Based on the analysis of the Recycling Rate
Survey, the Danish EPS Association reached
out to the Ellen MacArthur Foundation and
proved that EPS insulated and protective
packaging was recycled at scale and in
practice on a global level and had been so
prior to 2018.

As a consequence the 2023 updated Survey
the category is followed up with a footnote
explaining the definition: “This category
includes EPS and XPS such as for takeaway
and retail food packaging as well as packaging
peanuts. EPS packaging used for insulation
(e.g., fish boxes), or for the protection of large
items (e.g. white goods or furniture) are not
considered in scope for this assessment.”
(https.//emf thirdlight.com/link/m9ablpba8rto-
n91rez/@/preview/2).

The dataset from the 2023 Survey is identical
to the dataset from the 2021 Survey, as there
have been no new survey conducted in the

Telefon: 3330 8630
CVR: 11488277

Vesterbrogade 1E, 3.
1620 Kgbenhavn V

www.eps-airpop.dk
Mail: info@eps-airpop.dk

Side 2 af 6


https://www.styrene-uae.com/blog/know-more-about-polystyrene-applications/
https://www.styrene-uae.com/blog/know-more-about-polystyrene-applications/
https://smartpackagingeurope.eu/eps-xps-styropor-styrofoam-keep-your-plastics-straight-please/
https://smartpackagingeurope.eu/eps-xps-styropor-styrofoam-keep-your-plastics-straight-please/
https://smartpackagingeurope.eu/eps-xps-styropor-styrofoam-keep-your-plastics-straight-please/
https://wedocs.unep.org/bitstream/handle/20.500.11822/41263/Plastic_Science_E.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/41263/Plastic_Science_E.pdf
https://emf.thirdlight.com/link/glw5k7awhdym-qfl3fa/@/preview/2
https://emf.thirdlight.com/link/glw5k7awhdym-qfl3fa/@/preview/2
https://www.grontpunkt.no/resirkulering/fakta-og-tall/arkiv
https://www.grontpunkt.no/resirkulering/fakta-og-tall/arkiv
https://emf.thirdlight.com/link/m9ablpba8rto-n91rez/@/preview/2
https://emf.thirdlight.com/link/m9ablpba8rto-n91rez/@/preview/2

meantime. Consequently the 20271 Survey,
which is cited by the UNEP report only refers
to a limited number of EPS packaging
applications, i.e., food service and single-use
packaging.

It is worth noting that single use / food service
items are regardless of material often difficult
to collect and recycle. For instance, cardboard
pizza trays are classified as non-recyclable in
Denmark.

Unfortunately staff from the Ellen MacArthur
Foundation are still not clear in their
communication regarding their definition of
EPS/Polystyrene, as seen for instance during
the webinar "Designing and Producing Plastic
Products for Circularity" hosted by UNEP: (at
29.38 into the session:
https://www.youtube.com/watch?v=WQo8oy

USyTo).

It is worth noting that the Ellen MacArthur
Foundation is aware that government data
has proven EPS protective and insulated
packaging to be recycled at scale and in
practice on a global level since prior to 2019.
That is government published and sponsored
reports have shown that EPS packaging were
recycled above 30% in Europe, South Korea
and Japan prior to 2018.

On the recyclability of EPS packaging.

Understanding the different uses and types of
polystyrene packaging and especially the
different types of EPS packaging is important.

As mentioned, EPS and XPS packaging are
used for food service and take away
packaging. For EPS this is a rather small
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volume and EPS packaging for these
applications are banned in some jurisdictions
(e.g., in the Single Use Plastics Directive).

However the majority of EPS packaging is
protective or insulated packaging for which
there are already design guides in place (e.g.
PRE/Recyclass:
https://recyclass.eu/recyclability/design-for-
recycling-guidelines/).

Design guides are of course not sufficient to
secure recycling, and certainly not recycling at
scale and in practice on a global level, which
by the Ellen MacArthur Foundation is defined
as above 30% recycling rate on in at least two
regions for a population of above 400 million
people. A definition adopted by the United
Nations Environmental Programme in Plastics
Science document.

As mentioned above government data has
shown this to be the case prior to 2018. | have
personally shared this data with the Ellen
MacArthur Foundation, and they have in
writing recognized that the data would show
that protective and insulated EPS packaging is
indeed recycled at scale and in practice on a
global level. Combining industry data with EPR
scheme data and government data, | have
been able to document that EPS post-
consumer recycling rates exceeds 30% in at
least 38 different countries across four
continents and covering a total population of
more than 4.2 billion people. This only
surpassed by PET bottles.

When separating EPS packaging into “food
service, take away and packaging chips” and
“protective  and  insulated  packaging”
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respectively, then the former category will
likely have recycling rates below 30% whereas
the recycling rate of the latter will increase.

The Danish EPS Association have published
the report: ELLEN MACARTHUR FOUNDATION
RECLASSIFIES INSULATED & PROTECTIVE
EPS PACKAGING. RECYCLED AT SCALE AND
IN PRACTICE! May 2023.
(https://eps-airpop.dk/wp-
content/uploads/2023/10/EPS_recycled_at_s
cale_and_in_practice_Final_May_23.pdf). This
report outlines the EPS recycling rates. The
report also applies the methodology promoted
by the US Plastic Pact as well as the Keyan
Plastic Pact in regard to defining “problematic
and unnecessary plastics.” When applying this
methodology, it is evident that EPS protective
and insulated packaging CANNOT be
classified as such. And as clarified by the Ellen
MacArthur Foundation EPS protective and
insulated packaging are not in scope of the
global commitment.

Why EPS is not a major contributor to
Marine Pollution.

The aim of the Plastics Treaty is not limited to
addressing circularity, but also reducing
plastic pollution. It is specifically mentioned
that the treaty should address solutions on
how to reduce marine pollution.

It is therefore important to recognise that EPS
is not a major contributor to Marine Pollution
as the problem is defined in the Plastics
Science document.

According to the Plastics Science document
more than 11 million metric tons leaked into
the environment in 2016. And according to an
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article in Science from 2015 between 4.8 and
12.7 million tonnes of plastic enter the ocean
each vyear. Clearly alarming figures and
something that certainly needs to be
addressed.

To do so we need to correctly estimate the
volumes of plastic leakage into the marine
environment. This must be done by weight as
the problem is addressed by weight. Some
observations:

- One study published by the JRC
(https://mcc jrc.ec.europa.eu/documents/
201606244356.pdf) found “Foam particles
represented 14% of all microlitter particles
(0.3-5 mm), but because of low density,
foam particles account only for a small part
of the weight. The percentage is not
provided in the report but from the raw data
it was estimated at no more than 1% by
weight.” Citation from:
https://fvm.dk/fileadmin/_migrated/conte
nt_uploads/Survey_of EPS_in_the_Baltic_

Sea_final.pdf.

Assessing marine litter based on beach
studies, which count items does not
accurately reflect the impact of the pollution.
According to EN 17615:2022 the vocabulary
standard for plastics published by CEN, beach
litter studies may not be representative for
assessment of marine litter.

- A study on EPS and XPS in the Baltic Sea
(https://fvm.dk/fileadmin/_migrated/cont
ent_uploads/Survey_of EPS_in_the_Baltic
_Sea_final.pdf) further states:

o The results of the 2018 surveys
show that the proportion of
EPS/XPS of the total sum of
plastic beach litter items at six
reference beaches was 11%, with
ranges of 7 - 20% at the three
selected Danish reference beaches
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in the HELCOM region and 1 - 14%
at the OSPAR beaches. The exact
size or weight of the items was not
reported. Due to the low density,
EPS/XPS would likely account for a
smaller percentage if expressed in
terms of weight, as has been
demonstrated for river transport of
plastics where EPS/XPS
accounted for about 1% by weight
but 14% of the particles.

o The total estimated release of
EPS/XPS at 10-100 t/year
corresponds to 0.0017-0.017% of
total production (there are some
differences in the scope for
production in  Germany and
Russia).

o The recycling rate for EPS waste in
Europe in 2017 was 27% in total;
for EPS packaging waste 34%, and
for EPS construction waste 8%.

o The results show that the
proportion  of  beach litter
dominated by items made of EPS
(mainly EPS) is highly variable
amongst  the  countries. In
Denmark and Poland, 12% and 4%,
respectively, of the total plastic
beach litter are registered in
categories that are dominated by
EPS, while in Sweden, Estonia,
Finland, Germany and Lithuania,
EPS constitutes less than 1%

As can be seen above 10-100 t/year EPS and
XPS or less than 0.02% of production is
estimated to enter the Baltic Sea annually. The
study mentions that studies assessing items
by count overestimates the impact on marine
litter by weight. And as can also be seen the
study ~communicates the avg. 11%
assessment of EPS litter on Danish Beaches,
but downplays the less than 1% in Sweden,
Estonia, Finland, Germany and Lithuania.
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Another report (2020) looked at the Marine
Plastic Footprint
(https://portals.iucn.org/library/sites/library/fil
es/documents/2020-001-En.pdf) and found
that app. 22,000 tons of microplastic leaked
into the Baltic Sea annually, while 5,000 tons
of microplastic leaked. Consequently, EPS and
XPS makes up 0.04-0.4% of the marine litter in
the Baltic Sea, when combining these data.

The 2020 report further assess 20-25% of
Marine Litter floats on the surface, whereas
the remaining plastic sinks. This depends on
the density of the material. Since EPS is 98%
and have a very low density the material will
tend to float. If there is correction to this fact,
then beach litter studies will overrepresent
EPS and other low-density plastics compared
to others. Consequently, policy may risk
tackling problem of marine litter, without
addressing the millions of tons of plastic
assessed to enter the ocean every year.

- A 2018 article published in Nature
(https://www.nature.com/articles/s41598
-018-22939-w) found that foamed plastic
in the Great Pacific Garabage Patch
accounted for less than 0.5% of the
debris, when assessing by weight. A
number that aligns with the assessment
in the Baltic Sea.

Since EPS is app. 50% of the Polystyrene
produced, and therefore accounts for app.
2.5% of the plastic produced annually, then
EPS cannot be classified as a major
contributor to marine plastic pollution if it
accounts for less than 0.5% of the marine
litter.
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EPS is part of the solution of the climate
crisis.

The third primary argument for the Global
Plastic Treaty is addressing the issue of
climate change. Also, here EPS plays and
important role, as alternatives may impact
climate change even further.

EPS is widely used in the construction industry
as insulation. Ensuring efficient insulation
materials is a key part of our global efforts to
reduce our total climate impact. There are of
course different insulation materials, and EPS
is best suited in some construction designs,
whereas other materials may be better in
others.

It is however worth noting than studies have
shown, that when looking at the complete
construction design, then buildings designs
with EPS may have a lower overall climate

impact (e.g.
https://bygtek.dk/artikel/isolering/nyt-grnt-
fundament-sparer-21-ton-co2-pr-hus or

https://www.sciencedirect.com/science/articl
e/abs/pii/S036013231400393X).

LCA studies have also found that for some
transport packaging applications of white
goods and other heavy items, then EPS have a
lower climate impact.
(https://asmedigitalcollection.asme.org/IDET
C-ClE/proceedings-abstract/IDETC-
CIE2018/51791/V004T05A037/274987).

In a recent article White Goods Manufacturer
Electrolux state: “In tests, replacing EPS with
paper-based materials actually increased
environmental impact in some cases — such
as for heavy and fragile products. “Packaging
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large appliances with only paper-based
materials requires a lot of cardboard and we
found that the carbon footprint and the
guantity of waste generated can actually be
higher than with EPS’ !
(https://www.electroluxgroup.com/en/electrol
ux-group-launches-new-more-sustainable-
packaging-35319/).

When assessing EPS fish boxes with
competing paper-based materials it has been
found that the insulating properties of EPS
surpass paper and helps reduce food waste.
This highly relevant, because FAO estimates
that food waste is a major contributor to
greenhouse gas emissions.
https://www.fao.org/3/bb144e/bb144e.pdf

A key aspect in regard to the climate impact of
Plastics overall, and hence also EPS, is that we
need to examine the alternatives. Scientists at
Heriot Watt University have assessed that
replacing plastic with best available alternative
can lead to a tripling of greenhouse gas
emissions.
(https://www.hw.ac.uk/news/articles/2018/a-
plastic-ban-could-increase-damage-to.htm). In
a 2022 McKinsey Insight a similar conclusion
was found:
https://www.mckinsey.com/industries/chemi
cals/our-insights/climate-impact-of-plastics.

Most of the LCA studies tend to assume that
EPS is not recycled, which means that the
climate impact of EPS is over-estimated.
Especially when looking at the potential to get
the remaining EPS recycled.
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