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Paths to sustainable
plastic waste
recycling

The outbreak of COVID-19 has driven increased
use of medical personal protective equipment,
packaged take-out meals, and home-delivered
groceries, exacerbating the accumulation of
waste plastics (1, 2). The adoption of inappropri-
ate management strategies such as local burn-
ing, incineration, and landfilling has also in-
creased, leading to the leakage of waste plastics
into the environment and hindering the mitiga-
tion of micro- and nanoplastics (3). Approxi-
mately 6% of the world’s annual oil production is
devoted to plastics, and 850 million metric tons
of greenhouse gases was associated with new
plastics production and incineration of waste
plastics in 2019, which is equivalent to the annual
emissions from 189 500-megawatt coal-fired
power plants (4, 5). In the face of these chal-
lenges, it is imperative to develop strategies to
recycle waste plastics more sustainably.

Some national and regional governments are
taking action toward this goal. The European
Commission has marked plastic recycling as a key
priority for the new Circular Economy Action Plan
and is planning to introduce a range of quotas for
minimum recycled content in new plastic prod-
ucts (8). Some states in the United States have
proposed minimum recycled content mandates
to end plastic pollution. For example, California
has required thermoform plastic containers to
contain no less than 20% or 30% (depending on
the recycling rate) postconsumer recycled plastic
by 2030 (9). These efforts will help mitigate plas-
tic pollution.

Coordinated global actions are also needed.
In June, a United Nations Environment Assembly
working group began planning for the develop-
ment of an international legally binding instru-
ment, which 175 nations committed to complet-
ing by the end of 2024, to shift away from single-
use plastics and ensure the achievement of the
UN Sustainable Development Goals (8). The
treaty should include recycling standards of prac-
tice and require commitments to implement
them.

Joint development efforts should work to-
ward technologies that can recycle waste plastics
[e.g., (9, 10)]. Designing catalytic processes to re-
cover plastic monomers or valuable alkane prod-
ucts from waste plastic could potentially close
the plastic use loop and bring a new and profita-
ble branch to the plastic recycling industry (11,
12). Collective efforts to recycle plastic waste
could substantially contribute to achieving an
economy with net-zero greenhouse gas emis-
sions by 2050 and limiting global warming to less
than 1.5°C by 2100.
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