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1. Recycled plastic
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ABSTRACT

The United Nations estimates that 40% of the 300 million tons
of plastic produced each year are disposed of within a year.

At that rate there could be more plastic than fish in the sea

by 2050. Developing countries such as China, Indonesia, the
Philippines, Thailand, and Vietnam contribute up to 60% of the
plastics waste drifting in the world’s sea. Much of the plastic
is trapped in the South China Sea for two years before drifting
out to the Pacific Ocean. The plastic problem has increased
as Chinese recyclers have relocated to Southeast Asia and
began importing waste from all over the world. The imported
plastics are cheap and clean, outcompeting the dirty plastics
collected locally from the tides. The recycled plastic price
dropped to unprecedented level in 2017, discouraging plastic
scavenging by locals. This thesis empowers the waste pickers
by designing structures that incentivize plastic recycling. The
thesis proposes that the plastic tides can be mined, shredded,
cleaned, dried, baked, and cooled in an efficient and holistic
landscape system.
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Recycling; Crafting Plastics; Plastic Garbage Patch; Waste
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Key map

Plastic tide

Plastic village

Plastic industry

Plastic shipments

60% of the plastics waste
drifting in the ocean can
be traced to originate from
just five rapidly growing
economies, China,
Indonesia, the Philippines,
Thailand and Vietnam.
The indigenous stilted
settlement
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5. All proposed processes
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Plastic Tide: Global Urgency

The United Nations estimates that 40% of
the 300 million tons of plastics produced
each year are disposed of within a year.
While much of these non-degradable wastes
are dumped in landfills, around seven million
tons of plastics waste end up in the sea each
year where it then breaks down into smaller
and smaller fragments over the years'™.
Unlike any other common types of pollution
such as agricultural and industrial runoffs,
the longevity, ubiquity, and sheer volume of
discharged plastic debris is now emerging
as a truly global challenge. Without an
alternative to plastic we will continue to
depend on it for many years to come.

The popular maxim for managing
plastic waste revolves around the 3Rs of
reduce, reuse, and recycle. However, since
reduction and reuse require compliance
on an individual level, it has been difficult
to establish institutional support for each.
Recycling, on the other hand, requires a
series of sophisticated processes that can
be institutionalized and industrialized with
government support. How can we increase
the resource efficiency by tackling the issue

of plastic tide?

China and South-East Asia in the
Plastic Tide

Five rapidly growing economies, China,
Indonesia, the Philippines, Thailand, and
Vietnam, are responsible for 60% of plastic
waste in the oceans. As these countries
have enjoyed significant increases in GDP,
industry and quality of life, demand for
disposable consumer products has also
grown and waste management has not
been commensurate with growth. Illegal
construction sites, and even some waste
contractors, have been found to directly
dump refuse into the ocean to eschew waste
tax or transport fees.

Dumping plastic into the ocean gives

LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES

a false impression of disposal and often
results in tides sweeping the floating plastic
waste back to the shores. In “Marine Debris:
A Proximate Threat to Marine Sustainability
in Bootless Bay (2012),” Stephen D. A. Smith
identifies wide expanses of ocean shallows
and wave attenuating structures, such as
mangroves and coastal settlements, as

areas that attract plastic.m

The Indigenous Stilted Settlement

Indigenous waterfront villages are one
type of location heavily affected by plastic
washing onto beaches. Often built on stilts
that attenuate waves, these villages depend
on fishing from ocean traps. Increasingly,
these traps are filled with plastics. These
villages are defined by their maritime
culture, and the built environment of the
villages reflects this culture. Timber is
harvested from the adjacent forest, and
corrugated metal is collected from the
cities for roof materials. Fishing is timed
with the waves and homes are decorated
with seashells to construct a unique image
of place. These unique villages are being
inundated by floating plastics with incessant

waves debris cluttering the shores.
Plastic Waste Recycling Industry

In the study site of Kota Kinabalu, five
garbage centers and two recycling points
have been set up to clean up the plastic
tide. The effort relies on the villager’'s
initiative to recycle and has been limited and
inconsistent because it has not offered any
financial motivation for the villagers.

The global price of recycle plastics
continues to fluctuate. Since 2017, the
Chinese government has banned the
import of waste products, meaning that
China now recycles only 15 percent of the
global supply, as compared to 70 percent
previously. Without the consistency of the

Chinese market, global prices have dropped

131

to a new low. Reuters reported in January
2018 that Chinese companies are now
locating recycling plants in Malaysia, moving
plastic dumping to Southeast Asia where
regulations are lax and corruption is rife.
These newly established recycling
plants are taking advantage of record low
plastic prices. Rather than exporting waste
to China, cheap plastic waste now arrives in
regular shipments from developed countries
who sell their waste to others. Economically,
Southeast Asia now is benefiting by buying
second-handed equipment from China and
turning dirt-cheap plastic waste into recycled
plastic granules. These relocated Chinese
recycling processors may receive severe
reprimands as only “Chinese-owned firms
will profit the most from the establishment
of new workshops in Southeast Asia, leaving
local populations to eventually pay for costly

clean-up operations.” =

Decentralizing the Recycling Processes

Significant focus has been placed on
large-scale machinery that can cost millions
of dollars to purchase. Investing in these
kinds of recycling factories is capital-
intensive, and although efficient, they are
owned by a small number of Chinese owners
who prefer processing imported scraps over
domestically recovered dirty plastics. As
a result, people dissuaded from collecting
recycling because of the low prices. The
focus on large-scale recycling will not help
clean up the tides and may worsen plastic
accumulation.

Second, large-scale recycling creates
minimal opportunities for employment
since it is mechanized. In Southeast Asia,
where urban populations are growing and
new forms of employment are needed, this
is particularly unwelcome. Although waste
collection is labor intensive, it provides a
needed form of employment.

Finally, the recycled materials produced

at the large-scale plants are too high-quality
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for most markets. The strength, finish, and benefit to the villages. The design directly next to the trappers to minimize
look of recycled plastic lumber, for example, diversifies and refines existing recycling handling of waste and prevent accidental
is unlikely to be needed for more than a technology to create products that injuries during collection. Some types of
small fraction of users. In other words, the appeal at a variety of scales. A series plastics, such as PET or PVC, produce
plastic produced is a luxury without mass of workshops and interventions will be harmful fumes during the recycling process.
appeal for most in Southeast Asia. Investing installed in the landscape to replicate the Mixing plastics may produce subpar products
in recycling demands a high level of capital, industrial recycling processes while also with undesirable material properties. The
training, and large market for consumption. harnessing the landscape to craft new sorting center provides a safer industrial
Without this support, factories depend on recycled plastics: space for the processing crafting of the
outside markets for the raw materials and 1) Trapper: The trapper system plastics.
exports. operates at a 60-degree angle and 3) Cleaner: Cleaning plastics requires
provides boat and marine access through rinsing washing that does not work when
Design Thesis: The Plastic Landscape a series of six-meter timber posts piled mixed with salt water. Instead, washing
into the seabed at a two-meter contour. A activities will take place at ponds to avoid
The design proposes a system of plastic trapper system of 100 posts will collect 20 ecological hazards such as eutrophication.
recycling built on simple technologies. It kilograms, or 1,000 water bottles, of plastic 4) Shredder: Shredding requires massive
incorporates waterfront villagers into the per month. electricity use. Depending on the model the
economic cycle of plastic, reducing the 2) Sorting center: The 15-meter by plastic can be blended, ground, or shredded.
volume of waste and bringing financial 40-meter sorting center will be placed The processing units cost between USD 500
SMRITE / RREIE LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES 133
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to USD 3,000 plus the cost of electricity.

5) Dryer: Open air drying from the sun
can take half a day, and although slower than
machine drying, is more energy efficient.

6) Kiln: Melting plastic emits mildly
toxic VOCs (Volatile Organic Compounds). By
embedding kilns in the landscape creates a
low oxygen environment that minimizes the
VOCs. The subterranean kilns are contoured
to the landscape and covered by earthworks
and green roofs which help contain and
absorb the VOCs.

7) Cooler: Finally, the stream that feeds
into the cleaning pond, essential for finishing
the crafted plastics, also provides access to

freshwater for the villagers.

Equipping Indigenous Villages to Stand
Against Urbanization

To accomplish all the above goals,

a well-planned and well-coordinated
landscape transformation with minimum
ecological and earthwork disturbance is

@ critical. Southeast Asia is facing economic
growth at the cost of indigenous knowledge
and spatial deterioration. Stilted housing
settlements maintain and offer an invaluable
sense of the Malay maritime culture.
Landscape architects can help ensure
that these settlements continue to exist by
bolstering local economic activities and by
empowering the local labor forces through
design schemes. In this example, the plastic
landscape introduces a needed recycling
industry that can help stand against rapid
urbanization. LAF
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