DEBUNKING

PLASTIC MYTHS
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ALL PLASTIC CAN
BE RECYCLED

Most plastics can berecycled, but whether they actually are or not depends on the cost of
doing so. Non-homogenous material, costs forrecycling, additives and contaminants are the
main reasons why plastic waste currently generated cannot be recycled. No more than 10 per
cent of the roughly 348 million tonnes of new plastic produced annually has beenrecycled to
date (Geyer, 2020). Even one of the most widely recycled plastics (HDPE, PET) has arecycling

rate of only 30 to 50 per cent of the waste generated. There are numerous reasons behind

the low percentage of plastic recycling.

Non-homogeneous material

The non-homogeneous nature of plastic waste carries
significantimplications for the recycling process
(Eriksen et al., 2018). Many products are made using
more than one type of plastic, and the different
materials may have different processing temperatures
and melting points, making the process of separating
the materials more difficult and expensive (Hahladakis
& lacovidou, 2018). Even products made of the same
type of plastic produced with different methods can
create chemical combinations that react differently
when they are melted down forrecycling (American
Chemistry Council, 2021).

Multilayer or composite materials such as paperand
plastics, metals and plastics, or plastics and glass
fibre are hard to separate. Therefore reprocessing
will only yield alow value composite. These problems
are created by the design of packaging which selects
materials for their barrier properties, strength, and
storage stability to protect the product. The designis
not made forrecycling. Inrecent years the growth in
plastic/paperlaminates, such as “paper” cups, hasbeen
offered as a solution to plastics, but these products
may also undermine the recycling process.

Inreality, the preference forrecycling will go to
materials that give areturn on the recycling efforts.
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Small volumes of specific material will most likely
skip the recycling process, but the material which is
recycled degrades eachreprocessing time. Therefore,
perpetual mechanical recycling of separated materials
willnot be possible in perpetuity.

Additives and contamination

Most plastic products are made from a mixture

of plastic polymers and additives that meet
manufacturer requirements including but not
limited to flame retardants and antistatic agents,
antioxidants, colourants, fillers, and reinforcements.
These additives represent an estimated 7 per cent
of the mass of final plastics by volume (Geyer,
2020), and complicate the recycling of the waste.
Although some additives can be removed by washing,
many household items require additives that make
separation during recycling difficult and that degrade
the quality of the recycled plastics (Eriksen et al.,
2018). The use of additives may interfere with the
development of a circular plastic economy because
the recycling costs are too high tojustify the effort.

Food and beverage residues are also acommon
form of contaminationin plastic waste. The plastic
packaginginherentinthe fast food and ready-

made food culture generates an enormous amount
of contaminated waste. The process of removing
contaminated plastics requires special line or manual
cleaning, and s particularly costly, but the failure to
remove contamination renders the material worthless
(Eriksenetal., 2018).

Plastic waste can also be contaminated with glues, inks,
and paperlabels. Inks that are used for printing information
directly on packaging product will interfere with the
recycling process and lower the quality of therecycled
material (Mepex, 2017). The presence of even a small
amount of paper or glue canruin a batch asremolding
from this material creates faults in the new products.

Black plastics are made with carbon black to absorb
light, but the optical scanners usedin processing
plants cannot identify and sort black plastic, so it will
either contaminate the batch of recycled material
orwillgo to incineration or landfill (Osmanski, 2021;
Adams, 2020; OECD, 2021). While industry is trying to
find new detectable pigments, black plastic - whichis
presentin about 15 per cent of our domestic products
-isleft out of processing (Turner, 2018; Adams, 2020).

Costs of recycling

Recyclingis a costly task asitincludes collection
and reprocessing. Some materials elude the
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recycling technology used for sorting, and some
have no standardized protocols. The result of

these complicationsis that the collection and the
reprocessing is too expensive for recycled material to
sell at competitive market prices.

Promising recyclinginnovations such as advanced
spectroscopy, machine learning, and artificial
intelligence exist, but access to these technologies is
unevenly distributed (Shiran & Kremer, 2021). Technical
capacity such as sorting technology is limited, and
the recycling systems are not robust enough to keep
up with demand (Kirilyuk et al., 2020). Processing loss
rates, which measure the percentage of the material
lostintherecycling process, currently stand at about
35-55 percent (Shiran & Kremer, 2021). In addition,
plastic waste collection varies widely from place to
place, andis sometimes limited to higher value items
such as PET bottles.

Coding plastics for recycling

The American Society for Testing and Materials has
developed a coding system to help consumers and
recyclers sort products on the basis of the different
polymer types usedin making the products. The system
identifies six basic types plus a catch-all category, ‘other’.

Polyethylene terephthalate (PET, code O1) is one of
the most widely available plastics, andis commonly
used for plastic bottles and food packaging among
otheruses. High-density polyethylene (HDPE, 02) is
usedin plastic bottles, milk jugs, shampoo bottles, and
other applications. Annual global production comes
to 35 million tonnes for PET, and 57 million tonnes for
HDPE. These are the most widely recycled plastics
(Geyer, 2020). Blue Weave Consulting (2021) reports
that, “According to the PET Resin Associa-tion, the
PETrecyclingrateis 31 percentinthe United States
and 52 percentin Eu-rope.” Thisrelative successis
attributable to homogeneous nature of the material
with low contamination nature, and to the higher prices
recycled PET and HDPE bring com-pared to other
recycled plastics.

Polyvinyl chloride (PVC, 03)is usedin pipes, fittings,
wiring, cables, and other applications, but PVC has a
high additive content and corresponding separation
costs. The an-nual productionis estimated at 39 million
tonnes (Geyer, 2020), but very little of thatis recycled.
The main challenges lie in material collection, sorting,
and the presence of some additives (Miliute-Plepiene
etal.,2021; EURIC, 2020).

Low-density polyethylene (LDPE, O4)is usedinfood
wrapping and garbage bin liners, with an annual



production of 70 million tonnes. Polypropylene (PP, 0O5)
isusedin pack-aging, bottle lids, food tubs, furniture,
and automobile parts, with an annual production of

75 million tonnes (Geyer, 2020). Both are recyclable
but are often discarded by recy-cling centres. LDPE
presents arisk of clogging the machinery and

PP needs a slow recy-cling process that may add to
increased costs, including maintenance.

Polystyrene (PS, 06), the material used to produce
expanded polystyrene (EPS), has an annual production
of 26 million tonnes (Geyer, 2020), but due to

the limitations and expense of current recycling
technologies, not much polystyrene getsrecycled.
In Eu-rope, United States, Japan, and some other
countries, the EPS boxes used for protective and
isothermal packaging are collected and recycled
(Milliceret al., 2018; Thornberry et al., 2020; JEPSA
Country Report, 2018).

All plastics that do not fall into the previous types
areincludedin the “other” category (07), which
covers arange of types and uses. Otherplastics are
manufactured in smaller, but still significant amounts
compared to plasticsin the first six categories,
and productionis expected to grow (Markets and
Markets, 2021). The recycling protocols for plasticsin
this category are not standardized, and mechanical
recycling technologies are limited. Treatment usually
includes comminution techniques to reduce the size
of the waste and/or thermal processing to break the
waste down into materials and energy (Pickering,
2008), but most of these plastics are disposedin
landfills (Rosa et al., 2018).

What can we do?

Achieving long-term solutions to the shortcomings
of the current recycling systems will depend

to alarge extent on the development of viable
markets forreprocessed plastic. Other actions
include designinnovations, incentives to investin
recycling capacity, and improvementsinrecycling
technologies.

1. Develop recycling markets for all plastics

Modest markets already exist for some plastics, but
others are struggling and need support. Improvements
in processing technologies may lead to increases
inrecycled material, and that material needs a
market. The development of markets for low-density
polyethylene and polypropylene, forexample, is a
critical step toward increasing theirrecycling levels
(Antonopoulos et al., 2021). From a wider perspective,
markets forrecycled material need to developin step
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with design and processing improvementsin order
to establish and maintain a recycling system that
supports circularity.

2. Design plastics forrecycling

Under current designs, an estimated 30 per cent of
plastic packaging will never be reused orrecycled
(MacArthur Foundation, 2016). The design changes
that canimprove this situation include: simplifying
multilayer and composite materials and switching to
mono-materials; removing dyes, plastic pigments,
and other additives; eliminating the use of polymers
that are difficult to recycle; and introducing alternative
materials that do not harm human health or the
environment (Shiran & Kremer, 2021; MacArthur
Foundation, 2016). Life cycle assessments should
guide the development of these design changes.

3. Improve recycling technologies

Improvementsin sorting and recycling processes are
necessary, as are investments in new plastic waste
recycling technologies (The Nordic Region, 2014;
Shiran & Kremer, 2021). Strategies for strengthening
the sorting and mechanical recyclinginfrastructure
couldinclude incentives that promote the use of
recycled material and disincentives thatimpede
the use of virgin materials and the waste-to-energy
incineration of plastic (Bening et al., 2021). As an
important part of the overallimprovement inrecycling,
collection systems need to keep pace with the
requirements of the recycling technology.

4. Set targets forrecycled content in new goods

The demand forrecycled plastics needs to be
stronger and to include a wider range of plastic
grades (Shiran & Kremer, 2021). The European
Recycling Industries Confederation calls forrecycled
contentin products to boost the plastic recycling
end market, and some countries have already set
requirements for a certain percentage of recycled
materials to be incorporatedinto products and
packaging. The development and implementation
of these measures should consider the challengesin
terms of both quality and quantity that may existin the
present capacity of plastic recycling.

5. Increase plastic collectionrates

The current plastic waste collection systems
require innovative solutions that bring higher quality
recyclablesinto the recycling market. One such
collection programme at national scale - the Deposit
and Refund Scheme - was originally designed for
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beverage containers but can be more widely applied.
Consumers pay a deposit when they purchase a
product, and get their deposit back when they return
the recyclable material. Careful and thoughtful design
and implementation has resulted in well-functioning
deposit systemsin many countries.

6. Adopt public policies on Extended Producer
Responsibility and eco-modulation fees

Extended Producer Responsibility (EPR) is a strong
policy tool that can help facilitate recycling and
promote environmentally friendly product design
(Pouikli,2020; Walker et al., 2021). EPRis intended
to hold manufacturers responsible for the post-
consumer treatment or disposal of their products. In
practice, EPR canresultin design changes that enable
the effective and efficient recycling of product waste.
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In some cases, pro-ducers pay a license fee for the
management of their products’ waste.

Eco-modulation fees in EPR schemes provide
producers with anincentive forintroducing upstream
design changes aimed at reducing the environmental
impacts of their products (Stewardship Institute,
2020). Europe has widely adopted eco-modulation
fees for packagingin an effort to encourage
manufacturers and retailers to use plastic packaging
that can berecycled. Materials that are easy torecycle
and have high market value, such as PET products,
may have lower fees than materials that are difficult
torecycle orhave alower market value such as LDPE
products (Hogg et al., 2020). National guidelines
foreco-modulation of fees for packaging and other
plastic products will lead to the recovery of more and
higher quality plastics.
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