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Onthe plastics crisis

M Check for updates

Plastics are ubiquitous, but
problematicfromawholelifecycle
perspective. NatureSustainability
asked four experts to present their
views about the ongoing plastics crisis.

ffering lightweight, excellent
durability and useful mechanical
properties, plastics have found
indispensable roles in most
aspects of modern life, including
packaging, building construction, transporta-
tionvehicles, textiles, machinery, medicaltools
and electronics. As a result, plastics produc-
tion has enjoyed a boom since the 1970s, and
itnow amounts to 400 million tonnes per year.
However, such massive production of plastic
materials hasturnedintoaheavy environmental
burden threatening our sustainable develop-
ment aspirations. Owing to poor end-of-life
management, 7 billion tonnes of plastic waste
have been generated globally, of which we are
recycling less than 10%. Plastic debris are now
ubiquitous in the natural environment, from
land to ocean, severely threatening the heath
of ecosystems'. In addition to waste accumu-
lation, the production of plastics in the first
placeis problematic. Currently, it relies heavily
on non-renewable fossil fuels and has a huge
carbon footprint responsible for 4.5% of global
greenhouse gas emissions’. As SylviaLorek tells
ourreadersinaWorld Viewinthisissue, the envi-
ronmental footprint of plastics is however just
the tip of the iceberg, it reflects much deeper
andwider sustainable development challenges.
Public awareness of the likely impacts of
plastic waste is growing and policymakers
around the world are reacting. In March 2022,
theresumed fifthsession of the United Nations
Environment Assembly adopted a resolution
entitled “End plastic pollution: towards an
international legally binding instrument”, which
convened an Intergovernmental Negotiating
Committee aimingtoreach aglobal agreement
aboutaddressing the plastic pollution crisis by
the end 0f 2024. The resolution sets plastic pol-
lutionasatop global threatinneed of aholistic
solution. Thismeanstacklingthe problemalong
thefulllife cycle of plastics, including production
and end-of-life management, and engaging all
societal actors, such as citizens, policymakers,
the private sector and academia.

Althoughitis out of the question that reduc-
ing demand and usage of plastics is an essen-
tial part of the strategy to tackle the plastics
crisis, realistically we won’t be able to abandon
plastics for the foreseeable future as there is
alack of reliable alternatives. Designing and
making plastic materials more sustainable can
reduce their environmentalimpacts. Fromthe
perspective of materials design, sustainability
refers to the degradability, recyclability and
biocompatibility of plastics, as well asthe use
of more sustainable raw materials. However,
as argued by Eugene Chen in a World View in
this issue, designing plastic materials with
sustainability in mind means considering the
temporal dimension: resource use at a faster
rate than resource regeneration along the
whole supply chain of plastics is unsustain-
able. Besides, to ensure that more sustainable
plastics replace rapidly conventional ones in
the market, we need to ensure that more envi-
ronmentally friendly alternatives perform as
well as conventional ones.

“Althoughitis out of the
questionthatreducing
demand and usage of plastics
isanessential partofthe
strategy to tackle the plastics
crisis, realistically wewon’t
be able to abandon plastics
fortheforeseeable future
asthereisalack of reliable
alternatives”

Although research on designing better
materials is progressing, we still rely on con-
ventional plastics now and will continue to do
soforyears. Therefore,improving the circular-
ity of plasticsis fundamentalin the transition
to a future with more sustainable materials.
This means developing ways to maximize the
reuse of the highly organized carbon struc-
tures present in end-of-life plastics through
recycling and upcycling. Closing the loops
will limit use of fossil fuels in materials and
chemicals manufacturing and in doing so it
will reduce the environmental problems asso-
ciated with end-of-life plastics. Chemists and

engineers are developing diverse plastictrans-
formation techniquesto this end, asshownin
anArticlein thisissue’. Research shows that it
ispossible to produce either new, but similar,
plastics or other value-added chemicals from
raw materials recovered from end-of-life plas-
tics. But recycling and upcycling strategies
arenotsustainable processes: many available
techniques are energy intensive. In addition,
transforming real-life end-of-life plastic mix-
tures remains challenging. Ina World View in
this issue, Ding Ma discusses how to address
these challenges to advance the commer-
cialization of end-of-life plastics recycling
techniques.

Technological solutions alone won’t solve
the plastics crisis. Technologies need to be
adopted, and to support adoption, govern-
ments need to intervene, as explained by
Patrick Schroder in a World View in this issue.
It is encouraging to see policy progress. For
example, the Extended Producer Responsibil-
ity policy approach offers the benefit of sharing
burdens and responsibilities between the pub-
licand private sectors and allows internalizing
unaccounted environmental costs associated
with plastics waste. Policies can accelerate
the development of innovative technological
solutions promoting the overall sustainabil-
ity of plastics. Government policies can also
stimulate changes in consumption behaviour
and societal practices around plastics more
broadly; they can enable behavioural changes
from ‘single-use and throw away’ consump-
tion patterns to more responsible ‘reduce and
reuse’ patterns. As the plastics crisis affects
individuals and countries across the world,
international governmental cooperation and
the establishment of a global framework are
essential to move forward.

Plastic pollution is a growing threat to the
health of people and the planet. Nevertheless,
governments, citizens and industry leaders
should not forget that tackling pollution is
part of a much broader, systemic societal
transformation needed to set the world on a
truly sustainable development path.
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