nature

outlook

The circular economy

For more on circular
economy visit nature.
com/collections/
circular-economy-
outlook

Editorial

Herb Brody, Richard Hodson,
Joanna Beckett, Jenny Rooke,
Richard Lim, Sarah Archibald

Art & Design
Mohamed Ashour, Andrea Duffy

Production
Nick Bruni, Karl Smart, lan Pope,
Kay Lewis

Sponsorship
Stephen Brown, Beth MacNamara

Marketing
Helen Burgess

Project Manager
Rebecca Jones

Creative Director
Wojtek Urbanek

Publisher
Richard Hughes

VP, Editorial
Stephen Pincock

Managing Editor
David Payne

Magazine Editor
Richard Webb

Editor-in-Chief
Magdalena Skipper

t a family gathering in August, I gave a brief tribute to my

mother on the occasion of her 90th birthday. As the guests

sipped their coffee inthe warm summer air, I ticked offa dozen

orso pieces of wisdom that she hasimparted to her family over

the decades. Oneinsight thatlcredited to her was anaversion
towaste. In our household, items such as clothes and toys would have
multiple lives before being thrown out, and leftover food would be
transformed into tomorrow’s lunch. In other words, my mother wasan
early advocate of the circular economy, in which materials and products
have multiple iterations, and the waste of one process loops back and
becomes the input for another.

For people of her generation, these are commonly held values. But
younger generations have largely strayed from these ideas, opting
instead to produce and consume more and more. Some of the waste
isrecycled, but that only goes so far towards addressing the problem
that the planet has limited resources to offer.

The finiteness of this supply distinguishes materials from energy.
There’slittle doubt thatin the future we will be able to capture more solar
power and even build nuclear fusion reactors to abolish energy scarcity
forever. But for material resources, no such technology is in view.

That’s what makes the research reported in this Outlook so impor-
tant. As the world sets out to put its economies on a sustainable foot-
ing, this Outlook looks at the progress and barriers to the sustainable
use and re-use of plastics (see page S2); electronic devices such as
mobile phones (S8); building materials (S18); and clothing and other
textiles (S20). It also examines the transition of biofuels to a more
environmentally friendly form that will foster less soil-depleting and
carbon-producing agriculture (S15), and the urgent need to become
better stewards of Earth’s water resources (S12). Two researchers also
debate whether plastic recycling is central to the advancement of the
circular economy (S7), or a counterproductive distraction from the
need for more fundamental change (S6).

We are pleased to acknowledge the financial support of Google in
producing this Outlook. As always, Nature retains sole responsibility
for all editorial content.

Herb Brody
Chief supplements editor
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The circular economy minimizes
waste and maximizes reuse.
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Recycling can only get us so far,
says Kristian Syberg. Thereal
solution to transforming the
plastic economy lies in making

' lessinthefirst place.

lastic pollution is recognized as being one of the
major global environmental challenges today, with
aworldwidereachthatis affecting essential Earth
systems such as the climate and biodiversity. Asa
result, in March the United Nations Environment
Programme declared its intention to develop a treaty by
2024 to “end plastic pollution”. However, although the
declaration lays out overall aims for reducing plastic pol-

| lution, it does not mention any specific policy measures

(see go.nature.com/3rgujfc). An efficient and ambitious

| treaty hasthe potential to facilitate the much-needed tran-
sition to a circular plastic economy, and mark the begin-

ning of a reduction in the rate of plastic pollution. But to
achieve this, it is paramount that the new treaty does not
become adoctrine for recycling at the expense of provid-
ing a legal foundation for reducing plastic consumption.

For many years, the transition to a circular plastic econ-
omy has been understood to require a combination of
efforts, often summarized by the mantra ‘reduce, reuse,
recycle’. The principles are based on the top three levels of
thewaste hierarchy, whereby reducingis better thanreusing,
whichis, inturn, more favourable thanrecycling. In practice,
however, attention has primarily been focused onrecycling,
owing toanassumption thatamassiveimprovementinrecy-
cling rates will be crucial for the circular transition.

Adjust the focus

A document published by the European Commission in
2018, outlining how the plastic economy should be trans-
formed, serves as a good example of this tendency (see
go.nature.com/3clrqdq). The word ‘recycle’ andits deriv-
atives appear 144 times, whereas words rooted in ‘reuse’
and ‘reduce’ occuronly 12 and 18 times (and most mentions
of the latter relate to reducing environmental litter, not
plastic consumption). Of the nine specific targets listed
as part of the European Union’s ‘vision’ for a new plastics
economy, seven relate exclusively to recycling.

The focus on recycling had two implications. First, it is
likely to result in member states implementing measures
toincrease recycling —and therefore not actively working
towards any reduction targets. Second, it could actually
deter states from setting reduction targets because such
targets could make it harder to meet recycling demands,
owing to an overlap between the plastic that could easily
be collected for recycling and that which could be reduced.

S6

“Itis
unrealistic
toexpecta
near-perfect
systemto

be achieved
inthe near
future.”
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Theideaofrecycling being the optimal solutionis builton
the thinking that a near-perfect closed-loop system canbe
achieved, and that if materials are keptinthe circular value
chainwe can use themindefinitely. Thisis unfortunately far
from the truth. According to the Organisation for Economic
Co-operation and Development, only 15% of plastic waste
is collected for recycling, and, of that, 40% is discarded
from the recycling process on account of its low quality.
Asaresult, actual plastic recycling rates are as low as 9%.

Moreover, most plastic sent for recycling, especially that
collected from households, is downcycled — that is, the
recycled product is of a lower quality than the original —
onaccountofits heterogeneous nature. Toavoid any loss
in quality during the recycling process, waste fractions
must be kept uniform, with fractions typically consisting
of single polymers without additives such as pigments.
New and better recycling technologies will improve this,
but it is unrealistic to expect a near-perfect system to be
achieved in the near future.

Don’t create dependence

Massive investments in recycling infrastructure could
lead to a‘lock-in’ situation, whereby we build asector with
infrastructure that makes us dependent on the recycling
of most plastics — even if that is not the optimal solution.
Such a scenario has resulted in some countries making
major investments in incineration plants that facilitate
the continuous burning of waste to produce energy. In
Denmark, where massive past investments were made in
such plants, waste now needs to beimported to ensure that
these incinerators meet their energy production targets.

Itis therefore essential that the UN plastic treaty aims
to not merely increase recycling rates, but also to reduce
the consumption of both plastic and the other resources
that plastic enables us to consume. It should be noted that
thereisalso aneed for the treaty to develop waste-handling
systemsin parts of the world where thisis currently poorly
managed, but thatis not, initself,along-termremedy. The
solution to ending plastic pollution — the resolution’s aim—
lies in providing incentives to a transition that builds on
reducing non-essential plastics use and making products
that last for as long as possible.

Policymaking will be at the centre of this transition, and
inspiration can be found in both prior experiences and
current processes. Ireland, for example, was one of the first
countriesin Europe to putalevy on plastic bags. This policy
resultedina90% drop in consumption and the generation
of more than US$9 million for a green public fund. Mean-
while, the trend in EU policy is shifting slightly towards
promoting better design and longer-lasting products. The
new EU Ecodesign Directive, for example, will outline spe-
cific measures that could serve as an inspiration for how
policies can promote sustainable production.

Such efforts are important steps in the transition to a
circular plastic economy — and should guide the writers of
the UN plastic treaty in their efforts. Inthe end, that treaty
will become a key component in the circular transition of
the plastic economy only if it guides policymakers to put
in place far-sighted measures that make it worthwhile for
manufacturers to make long-lasting products. Thatis the
key to asustainable plastic future.
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