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Plastic waste inputs from land into
the ocean

Jenna R. Jambeck,"* Roland Geyer,” Chris Wilcox,” Theodore R. Siegler,*
Miriam Perryman,’ Anthony Andrady,” Ramani Narayan,® Kara Lavender Law’

Plastic debris in the marine environment is widely documented, but the quantity of plastic
entering the ocean from waste generated on land is unknown. By linking worldwide

data on solid waste, population density, and economic status, we estimated the mass

of land-based plastic waste entering the ocean. We calculate that 275 million metric

tons (MT) of plastic waste was generated in 192 coastal countries in 2010, with 4.8 to
12.7 million MT entering the ocean. Population size and the quality of waste management
systems largely determine which countries contribute the greatest mass of uncaptured
waste available to become plastic marine debris. Without waste management
infrastructure improvements, the cumulative quantity of plastic waste available to enter
the ocean from land is predicted to increase by an order of magnitude by 2025.

tons (MT)], based only on discharges from ocean

eports of plastic pollution in the ocean
vessels, military operations, and ship casualties

first appeared in the scientific literature
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(31,865,274 tons/year) .«

Jambeck et al. (2015)

Plastics in the marine environment are of
increasing concern because of their persistence
and effects on the oceans, wildlife, and, poten-
tially, humans (6). Plastic debris occurs on coast-
lines, in Arctic sea ice, at the sea surface, and
on the sea floor (7, 8). Weathering of plastic
debris causes fragmentation into particles that
even small marine invertebrates may ingest (9).
Its small size also renders this debris untraceable
to its source and extremely difficult to remove
from open ocean environments, suggesting that
the most effective mitigation strategies must re-
duce inputs.

We estimated the annual input of plastic to the
ocean from waste generated by coastal popula-
tions worldwide. We defined mismanaged waste
as material that is either littered or inadequately
disposed. Inadequately disposed waste is not for-
mally managed and includes disposal in dumps
or open, uncontrolled landfills, where it is not
fully contained. Mismanaged waste could even-
tually enter the ocean via inland waterways,
wastewater outflows, and transport by wind or

*** This estimate accounts for approximately 52% of the total wastes over the world
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East Asian seas: A hot spot of pelagic microplastics

Atsuhiko Isobe *, Keiichi Uchida ®, Tadashi Tokai ®, Shinsuke Iwasaki ?

2 Research Institute for Applied Mechanics, Kyushu University, 6-1 Kasuga-koen, Kasuga, Fukuoka 81-8580, Japan
b Department of Ocean Sciences, Tokyo University of Marine Science and Technology, 4-5-7 Konan, Minato-ku, Tokyo 108-8477, Japan
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4 ’ Size additives | period Concentration | damage
um) (mg/m3)

Sussarella et al. Pacific 8 weeks feeding modification/
(2016) Oyster reproductive disruption

Cole et al (2015) Copepod PS 9 days 330 Impeding feeding
s Calanus

# Moos (2012) Blue HDPE 96 hours 2,500 Inflammatory response
mussels

% s Cauwenbergheet  Blue PS » 30, 14 days 4,800 ND
* al. (2015) mussels

"% Avios et al. (2015) mussels  PE,PS 7 days 20,000 Inflammatory res.

Lee et al. copepods PS .05, <14 days 100~1000 death
(2013)

¥ ingestion
¥ fecundity
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Biodegradable plastics are not the answer to reducing marine litter, E ﬁﬁ 1& j 5 X 7‘ “J 7 ': zn: E E"J 7:’: Eﬁ

says UN

Plastic bottles and garbage waste from a village in Timor-Leste wash on the shores of a river and then spill into the

sea. UN Photo/Martine Perret

17 November 2015 - Widespread adoption of products labelled “biodegradable™ will not
significantly decrease the volume of plastic entering the ocean or the physical and chemical
risks that plastics pose to marine environment, accord to a United Nations report released
today.

The report, entitled Biodegradable Plastics and Marine Litter. Misconceptions, Concerns
and Impacts on Marine Environments, finds that complete biodegradation of plastics occurs
in conditions that are rarely, if ever, met in marine environments, with some polymers
requiring industrial composters and prolonged temperatures of above 50°C to disintegrate.
There is also limited evidence suggesting that labelling products as “biodegradable™
increases the public's inclination to litter.

Its launch marks the 20th anniversary of the Global Programme of Action for the Protection
of the Marine Environment from Land-based Activities (GPA), an intergovernmental
mechanism hosted by the UN Environment Programme (UNEP).

“Recent estimates from UNEP have shown as much as 20 million tonnes of plastic end up
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