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SAYING NO.TO

PLASTICS:

AN ASIAN PE__RSPECTIVE

Plastic pollution in our ecosystems, espe-
cially the oceans, and its adverse effects
on the biota has raised serious concerns in
recent years. Research studies and surveys
have provided us alarming estimates (Van
Sebille et al., 2015) and crucial pieces of
evidence, such as (i) more than 12,000
microplastic particles found in just one
liter of Arctic ice (Peeken et al., 2018), (ii)
plastic bag found as far as 11 km deep in the
ocean (Chiba et al., 2018) and so on, indi-
cating the extent of ocean plastic pollution.
Consequently, it has affected more than
600 species of marine life (due to entangle-
ments and ingestion) and many are on the
verge of extinction (Gall and Thompson,
2015). This status quo is a repercussion
of the exponential growth in the produc-
tion of plastics in the past two decades and
the overconsumption of plastics without
being conscious of what happens to the
discarded plastic.

Although plastic
waste polluting
the oceans
IS generated
globally, Asia is
documented as
a major ‘end-
contributor’ to
ocean plastic
pollution.

ccording to a report published by
AMcKinsey & Company, more than

half (~60%) of the plastics leaking
into the global waters come from China, the
Philip- pines, Thailand, Vietnam, and Indonesia
(McKinsey, 2015). Although plastic waste
polluting the oceans is generated globally, Asia
is documented as a major ‘end- contributor’ to
ocean plastic pollution. This is primarily because
all the plastic waste collected across the world
ends up in developing countries in Asia. Only
the recyclables are processed and the remaining
plastic mass is dumped in the landfills or thrown
into the water bodies, that eventually reach
the ocean. But, the trend in Asia related to the
importing of plastic waste is slowly changing.
Asian countries are becoming aware of the
effects of plastic recycling activities on the local
environment and the population. There were a
few major course changing developments in the
recent past and we have put them together in
the form of an intriguing discussion for clarity,
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focused on narratives around the sustainability
trends and challenges in plastic waste manage-
ment in Asia.

What was the most impactful change

in the past couple of years that fueled
sustainability consciousness in Asia?

China’s ban on plastic waste imports
Historically, the Asian countries have been a
go-to solution for the West to get rid of the
plastic waste they generate. Asia welcomed this
business opportunity and over the years, housed
the largest plastic recycling market. In 2016,
China alone imported two-thirds of the world’s
plastic waste (The NGC Report on Plastic
Recycling 2018). After more than two decades
of importing billions of tons of plastic waste
(The NGC Report on Plastic Recycling 2018),
the Chinese Government realized the adverse
effects of the recycling industry on their environ-
ment and enforced a complete ban on imports
of any plastic waste since the beginning of 2018
(Eco-Business Report on China's Plastic Ban
2020). This includes a ban on manufacturing
ultra-thin plastic bags, disposable foam plastic
tableware and plastic cotton swabs in certain
provinces. This was a game- changer for plastic
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Fig. 1. Schematic illustration of the content of this article. A narrative on plastic
waste management is presented with a focus on the major course-changing
development in the recent past, the current sustainability trends, and challenges
from an Asian perspective. This is inclusive of developments such as China’s ban
on plastic waste imports, rising consciousness regarding minimizing single-use
plastics and creating zero plastic waste ecosystems, and social and economic

waste trade and recycling businesses, affecting
the perception of plastic waste import,
especially in low-income countries. All the
countries exporting plastic waste (such as the
USA, Australia, Japan, and many in Europe) to
China (Brooks et al., 2018) now faced a serious
issue of getting rid of their plastic waste and
started scouting for alternative destinations. In
the meantime, the Chinese recyclers found an
opportunity to expand their business and set
up their recycling units in other South-East
Asian countries such as Malaysia where recy-
clable plastic waste import is still legal (The
Business Times Report). Also, plastic waste
exports from the West to other Asian coun-
tries such as India, Indonesia, Vietnam, and
the Philippines increased drastically, directly
influenced by the China ban. Eventually, these
countries were overwhelmed by the amount of
incoming plastic waste, that once China used
to take in. The world has now reached a stage
where production and consumption of plastic
have increased so much that managing plastic
waste without impacting our ecosystems has
become almost impossible.

These developments over the past couple
of years have resulted in a series of political,
social, and economic changes at a global level.
Some of the South-East Asian countties such
as Vietnam and Malaysia are following the
footsteps of China in banning plastic waste
imports. Plastic waste is piling up in the landfills
of developed countries previously exporting to
China. According to a recent study (Brooks
et al., 2018), over the coming decade, more
than 100 million tons of plastic waste will
have to find a new place to be processed or
otherwise disposed of as a result of China’s
ban! To tackle this issue, many countries in
Europe, Asia and some states in the USA
are trying to reduce the consumption of plastic
by enforcing regulations and consumer aware-
ness programs (Lam et al., 2018). Another
example that can be given is that of Australia
that is creating recycling systems at home to
fight the increasing recycling costs and land-
filling of plastics. However, Dr. Roland Geyer
(at the University of California, author of
‘Production, use and fate of all plastics ever
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Fig. 2. Schematic illustration of the consequences of China’s ban on plastic waste imports.
A holistic picture of how countries previously exporting plastic waste to China and other
countries importing plastic waste for recycling are responding to China’s ban on plastic

made’) says Plastics never has had a viable
business model. Its too low-value, too contami-
nated, with too many different polymers mixed.
And it can only work with a really low cost
of labor (The NGC Report on China’s
Ban of Trash Import 2018). It’s there-
fore implied that recycling plastic
waste can be a viable business only
in low-income countries. Researchers
and many start-ups across the globe
are trying to provide a multitude of
solutions such as bio-based alterna-
tives for single-use plastics, redesigning
plastic products taking into account
what happens to plastic at its end-of-life,
and environment-friendly plastic recy-
cling technologies. Dr. Marc Hillmyer’s
research group at the University of
Minnesota have reported bio-based
plastic alternatives (Martello et al., 2014;
Dirlam et al., 2018; Fortman et al., 2018),
but are relatively expensive to be intro-
duced into the existing market.

The plastic-waste trade has become
unsustainable and hence calls for
sustainable solutions. There is a collec-
tive need for international law to regulate
plastic waste trade. Such a law should
strictly impose a rule allowing the trans-
boundary movement of only the sorted
recyclable plastics. To abide by this

rule, all countries will have to establish
infrastructure for proper collection and
sorting of plastic waste. Also, producers
should be mandated to use a minimum
quantity of recycled resin. This will defi-
nitely curb environmental pollution by
increasing the recycling rate.

What trend can we expect for
sustainability in the 2020s that is
acute in Asia? How will it affect
businesses in the region?
Eradicating Single-use Plastics and
Building Zero Plastic-waste Cities
Asia, especially in the cities, is grap-
pling with a growing
culture. Plastics being an inexpensive
material has invaded the Asian life-
style and by far is the most discarded.
Subsequently, this has contributed

throwaway

to an enormous rise in the domesti-
cally generated plastic waste, and the
respective governments have acknowl-
edged and are trying to find a solution
to this crisis. For example, countries
such as India, China, Bangladesh,
Indonesia, and Malaysia are curbing
the production and consumption
of polyethylene (plastic) bags by
enforcing bans (UNEP, 2018). Beijing
and Jakarta are trading plastics for

train rides! However, these steps, even
though being in the right direction,
have fallen short in confronting the
issue effectively. There is a need for
an entirely new approach to tackle
this problem and one such approach
can be harnessing a combination of
innovative technologies and the rising
conscious consumerism. Asia could
incubate the new emerging business
models that reduce plastic produc-
tion and minimize the stress on future
waste management systems.

Major stakeholders such as businesses
generating plastic waste are slowly steer-
ing towards plastic alternatives such as
papet, wood, and glass for packaging.
Con- scious consumerism is on the
rise marked by an increase in refusal
of single-use plastics and opting for
non-plastic alternatives. For example, a
few supermarkets in Thailand, Vietnam,
and the Philippines are embracing
eco-friendly banana leaves to wrap fresh
produce as an alternative for plastic
packaging (Forbes 2019, Ecowatch
2019, Vice 2019). Some supermarket
chains in Asian countries have
duced a fee for single-use plastic bags
(TODAYonline 2018, The Japan Times
2019, Jakarta Globe 2016). Food and
Beverage businesses are embracing
paper cups and wooden cutlery instead
of plastic counterparts (TODAYonline

intro-

The plastic-waste
trade has become
unsustainable and
hence calls for
sustainable solutions.
There is a collective
need for international
law to regulate plastic
waste trade.
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2019, Starbucks 2019, Nestl’e 2019). Conscious
consumerism by choice thus is quintessential to
move away from a plastic society.

Sporadic green initiatives by businesses cannot be
a holistic solution to the Asia’s plastic waste crisis. The
region needs a strong framework and public co-oper-
ation to slowly eradicate single-use plastics which will
consequently lead to better plastic recycling rates. The
most efficient way to control the consumption of
single-use plastics is to minimize its production and
imports to start with. This in turn, will make the busi-
nesses and consumers adopt eco-friendly, alternative
ways to overcome their habitual and convenient usage
of single-use plastics. Such an initiative can reduce the
amount of waste significantly and lower the burden
on recycling. However, there will always be resistance
from the manufacturers to adopt this change. Even
though the manufacturing industry will be affected,
this change is necessary for the sustainability of our
ecosystems in the long run.

Once the single-use plastics are minimized, it is
feasible for the towns and cities to progress towards
the zero-plastic waste goal. For a zero-plastic waste
society, the current plastic recycling rates should
significantly increase. To do so, local governing
authorities should develop a proper plastic waste
collection network and formal sorting and recycling
units for creating a closed-loop of plastics. Several
ASEAN cities are working in this direction towards
becoming a zero-waste society. In the Philippines,
San Fernando is considered as a zero-waste model,
with more than 90% of the waste diverted from
landfills to recycling in 2019 (Manila Standard 2019)!
In Indonesia, the West Java cities namely Bandung,
Cimahi, and Soreang have started piloting zero
waste projects (The Jakarta Post 2019). In Malaysia,
Penang is driving a zero plastic-waste initiative in
several residential apartments and schools (Down
to Earth 2019).Vietnam is also planning to start
its pilot project of zero plastic-waste city (Wozrld
Economic Forum 2020). Singapore announced
zero-waste master plan in 2019. Reduction of
plastic waste and higher recycling rates are notable
aims of the new policy (MEWR, 2019). Such
projects should inspire the governments of other
cities or towns to implement suitable models from
the pilot projects, to reduce landfilling and increase
recycling. The trend of zero-waste cities has set in,
and now, it has to gain momentum.
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Fig. 3. Schematic illustration of two key measures that can collectively
contribute to minimizing plastic-waste. The red triangle is a symbolic
representation of the need for reducing plastic consumption, especially
single-use types and non-recyclables. The green triangle represents
increasing the recycling rate of plastics, consequently avoiding landfilling

and incineration.

Plastics management was a hot topic in 2019.
What are the major challenges in plastic

waste management, handling, and materials
circular economy?

Social and Economic Challenges

A study estimated the global production of virgin
plastic resins and fibers has been more than 300
million tons annually in recent years (Geyer et al.,
2017). To add to this, less than 10% of all plastics
ever produced have been recycled and the remaining
is landfilled or incinerated (Geyer et al., 2017). If
the current trends are followed, according to recent
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Human
mindset
and habits
are difficult
to change.
Creating social
awareness
to transform
societal
behavior
is a time-
consuming
and evolving
process.

estimates, plastic production and incineration could
emit over 6.5 gigatons of carbon dioxide equivalent
by 2050, accounting for 15% of the total carbon
budget we can ‘spend’ by mid-century under the
current trajectory (Zheng and Suh, 2019). While effi-
cient waste management and recycling processes are
both imperative, the only real and lasting solution is
to produce less plastic in the first place. However, it
is an uphill task to implement it as there are several
social and economic challenges to overcome.
Human mindset and habits are difficult to change.
Creating social awareness to transform societal
behavior is a time-consuming and evolving process.
However, this is critical when it comes to reducing
plastic usage. Although conscious consumerism
is on the rise, it is restricted to certain regions or
particular sections of society and is sporadic too. As
plastics are inexpensive, easy to manufacture on a
large scale and convenient to use for daily tasks, it is
usually preferred by the manufacturers, vendors and
consumers alike. Moreover, they are accustomed
to single-use plastics and atre reluctant to change.
Creating awareness about the harmful effects of
plastics on human health and the environment at
the grass-root level of society and urging people to
use traditional materials from the pre-plastic era is
the only way. If in the long-run, we ate successful
in convincing communities to reduce plastic usage
and making them plastic-conscious, the demand
for plastics automatically decreases, subsequently

FIGURE &

Challenges in Plastic-waste Management

Fig. 4. Schematic illustration of the social and economic challenges in plastic
waste management. The social challenges involve the mindset and behavior
of consumers, businesses, manufacturers, and recyclers towards responsible
consumption and disposal of plastics. The economic challenge in plastic
waste management includes maintaining the cost of collection, sorting, and
recycling plastic waste to be lower than the cost of producing virgin plastics.

impacting the production. A sensitive hurdle for
this transition lies with the manufacturer’s lobbying,
which advocates the benefits of plastics, blaming
other stakeholders such as the consumers for
their improper disposal procedures, and the waste
management authorities for inefficient practices, in
order to save their existing business.

Economics is a major factor in shaping the
way business functions. Any business progression
happens if it seems to be economically viable. In
the case of managing plastic waste, as stated earlier,
maintaining the cost of collection, sorting, and
re- cycling to be lower than the cost of producing
virgin plastic is truly challenging at the current oil
prices. Treating plastic waste generally assumes a
high cost either because of the labor or the tech-
nologies that replace human labor and automate the
management flow. The only solution to this issue is
responsible consumerism. In addition to reducing
plastic consumption, consumers have to sort the
recyclables and dispose of them responsibly so that
the sorting process can be skipped after collection.

Research shows that aggressive implementation
of a combination of multiple strategies is needed in
order to curb GHG emissions from plastics (Zheng
and Suh, 2019). The 3Rs — reduce, reuse and recycle
— strategy should be followed globally to mitigate
GHG emissions. Research indicates that renewable
energy usage in plastic production and the adoption
of bio-based plastics are also essential in cutting
down emissions (Zheng and Suh, 2019).

Authors’ Opinion

We are all aware of the environmental hazards caused
by the use and disposal of single-use plastics. Still, we
end up using them every day. Not that we do not have
better choices. It all comes down to our reluctance to
adopt change as we are very much used to the ease of
using single-use plastics. When we shop for groceries
or in general any consumables at a supermarket or
buy some clothing and fashion accessories, we end up
bringing home a bunch of (single-use) plastic bags.
Eventually, these bags are either landfilled or incin-
erated polluting the environment. And consequently,
we become a part of climate change, every single time
this happens. The Whole Foods Market, an American
multinational supermarket chain is well known for
giving paper bags at the checkout counters across all
stores. They have been providing 100% recycled and
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100% recyclable paper bags for more
than a decade now (Wholefoods 2009).
Recently, the popular fashion brands
such as Zara, H&M, Uniglo, and Cotton
On (Cotton On 2019) have switched to
eco-friendly paper shopping bags. This
means, no single-use plastic bags!

Such ecological consciousness can
be an inspiration for us to ditch the
single-use plastic bags and carry reus-
able non-plastic bags for shopping,
Change in consumer behavior also
stems from being aware of the plastic
footprint on the environment and
hence, the change should be inspired
and not enforced.

Single-use plastics has invaded the
Food and Beverage industry. Whenever
one orders food online or get a takeaway
from a restaurant/food court, the food
is generally packaged in plastic. Even
the cut fruits, fresh juices, and beverages
which we grab on the go are, at so many
places, still being served in single-use
plastic cups. This plastic packaging is
a major part of trash in many house-
holds and a very small portion of this
plastic packaging waste is recycled. We
all know that the incineration of these
plastics causes environmental hazards
due to the emission of toxic persis-
tent pollutants such as dioxins, furans,

polychlorinated biphenyls, halogens,
and heavy metals into the atmosphere
(Verma et al., 2016). But what we as
consumers don’t realize when we use
plastic is how harmful they (the plastic
material and its toxic derivatives upon
incineration) are to our health. Research
has well established the fact that the
ingestion of many chemical plasticizers
with food, even in very small amounts
is too bad for our health in the long run
(Ghisari and Bonefeld-Jorgensen, 2009;
Erythropel et al.,, 2014). These chemi-
cals are endocrine disruptors that can
cause hormonal and reproductive issues
(Ghisari and Bonefeld-Jorgensen, 2009)
and also be a cause of cancer (Selenskas
etal., 1995).
Some of the
Starbucks, McDonald’s and many other
beverage outlets are trying to reduce
single-use plastics by avoiding plastic
straws and cups. They have replaced
plastics with reusable straws made from
either bamboo or steel, or disposable
paper straws, and hard paper cups for
serving drinks. Some of them provide

businesses such as

wooden stirrers and cutlery. Starbucks
is also encouraging customers to bring
their own cups. Such initiatives should
be further encouraged for collective
public behavior, which will eventually

impel other businesses also to change
to ecofriendly sustainable options.

So let us change; some small changes
in our lifestyle for a healthier future.
For example, we can start by carrying
around a non-plastic water bottle to
avoid using single-use mineral water
bottles. Instead of getting a takeaway
or food delivery, we can eat at the
restaurants/food courts and insist the
vendors/owners serve food in potce-
lain, steel or bio-based crockeries.
We can also consciously avoid plastic
pack- aging by opting for paper, glass,
or metal packaging while buying fresh
produce and groceries. Such practices
will, in the long run, save the environ-
ment and eventually us.

Even with all the conscious efforts
to refuse single-use plastics, we are
bound to end up using them a few
times here and there. In such cases, we
should make sure to dispose of them in
the plastic recycle bins rather than the
general bins to avoid incineration and
landfilling. Steps should be taken up to
segregate the recyclable plastic waste
at the source (households and busi-
nesses) for recycling. Moreover, studies
show that recycling plastic waste saves
more energy (by reducing the need to
extract fossil fuel and process it into
new plastic) than incinerating them in a
waste-to-energy plant. All these efforts,
however small, will also help lower the
per capita carbon emission.

Research has well
established the fact that
the ingestion of many
chemical plasticizers with
food, even in very small
amounts is too bad for
our health in the long run.
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Apparently, all these efforts to reduce the usage of
single-use plastics when considered individually may seem
minor or ineffective. However, when considered collectively
in the scale of a densely populated city or even globally, it
makes a significant difference. This is just a beginning, A
systematic research is to be funded and carried out to evaluate
the impact of different materials options on our ecosystem.
We need to make many more tiny changes in our lifestyle and
choices to lower overall plastic and carbon footprint in order
to enable Earth as a healthier and greener planet.

Welcome Change. Start Small. Go Green. &4
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