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Abstract. Microplastic research is currently an exciting trend along with global environmental
problems. The purpose of this study is to review the development of microplastic research in
ASEAN. The researc uses a systematic review method by searching for the keyword "microplastic”
and the name of the ASEAN country on the Google Scholar website, Science Direct, and other
research paper provider websites. Papers reviewed in 2018 to August 2021 period were then
classified based on the components analyzed. The results showed that based on the research
location category, the majority of microplastic research was carried out in Vietnam (12/50 articles).
The category of research object focused on marine organisms more than terrestrial organisms,
the category of microplastic concentration varied because the microplastic sampling method was
not standardized, the category of microplastic form dominated by the form of fiber; commonly
found in coastal areas. The socio-economic category is not much related to the circular economy.
To conclude, microplastic research still has opportunities, especially from a socio-economic

perspective.

1 Introduction

We cannot eliminate the use of plastic in our daily
life completely, because plastic is considered to have
good economic value although plastic also has a
significant contribution to the environmental damage.
Environmental damage has attracted a lot of attention
from researchers and public in general; since plastic
waste is harmful to the environment. Plastics are
lightweight, synthetic, or semi-synthetic organic
polymers. Plastic are cheap, strong, corrosion-resistant
and durable, at the same time no one knows how long it
takes for plastic waste to decompose from the marine
environment completely. There are many types of
plastic waste in the marine environment, such as fishing
nets, ropes and plastic bags, occur in the natural
environment. An estimated 50% of plastic products,
including tableware, plastic bags and packaging, are
intended for single use.

Microplastics are small forms of waste that can be
divided into large and small sizes based on their
dimension. Large MP (LMP) size ranges from 1 to 5
mm, whereas small MP (SMP) size ranges from 1 m to
1 mm. Besides, microplastic can be identified from its
shape and also based on colors: blue, black, yellow,
transparent, white, and red [1].

Primary microplastics are microplastics obtained
from cosmetics and health products that contain
microbeads or microexfoliates such as polyethylene
(PE), polypropylene (PP) and polystyrene (PS) [2].
Secondary microplastics are obtained from plastic
degradation through physical, chemical and biological
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processes [3], for example plastics carried by heavy
water currents that cause plastics to be degraded into
microplastics [4].

Many kinds of research on microplastics have been
carried out in the world, outside of ASEAN countries,
one of which is South Korea [5], India [6], to Japan [7].
Another research conducted to proves that microplastics
do not only affect marine or aquatic biota but can affect
human health through processed foods or other food
products [8] ; [9]. The research conducted based on the
potential exposure to microplastics in living things
through the biomagnification process in the food chain
[10]. The tiny size of microplastics allows them to be
ingested by various living organisms [11] ; [12]. The
smaller the microplastics size, the level of
bioavailability increases so that microplastics can enter
microorganisms such as zooplankton [13].

Through this paper hopefully that the current status
of microplastic research in ASEAN will be known, and
the potential reseaches will be conducted. Expectedly,
the variety of microplastic research in ASEAN can
further develop and answer the challenges of solving
microplastic contamination in ASEAN countries. This
paper will review the development of microplastic
research in ASEAN and see the potential for future
research developments.

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(http://creativecommons.org/licenses/by/4.0/).
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2 Research Method

The research uses a systematic review method by
searching for the keyword "microplastic" and the name
of the ASEAN country on the Google Scholar website,
Science Direct, and other research paper provider
websites. Papers reviewed during 2018 to August 2021
period. The obtained results were then reviewed and
classified based on the components of the data to be
analyzed. The list of components are listed in Table 1
below.

Tabel 1. The categories of literature review

No. Identified categories
Research Location ( Country )
The Object

Microplastic concentration
Microplastic shape
Microplastic type

6. Socio-economic issues

gk wbdE

The research locations were classified based on the
ASEAN countries list, namely Indonesia, Singapore,
Malaysia, Thailand, Myanmar, and other countries where
microplastics found, such as the Philippines and Vietnam. The
research object defined as the specific medium in which
microplastics are found or studied, such as in waters,
sediments, organisms, and other objects. Meanwhile, the
parameters of concentration, shape, type of microplastic,
socio-economic impact were analyzed based on the
comprehensive data found.

3 Results and Discussion

3.1 Research Site Category

As the results of literature review from 50
microplastic research papers in ASEAN countries from
2018 to 2021 period, Researcher found that the majority
of microplastic research in ASEAN conducted in
Vietnam as seen in fig.1 below.

Mumbser of Microplastic Research in ASEAN
Vietrum I, 1
Mywmmar [ 1
Fhiligine. I 12
Thalland I
Malepia I 3
Singapore I 11

ndoneds [

Fig.1. Category of Research Site

In addition to level of the population living on the
coast and the economic activities that are primarily
carried out in sea and river waters, making research on
microplastics in the environment associated with

anthropogenic factors becomes more relevant and
exciting to do.

Other influences besides population level, high
abundance of microplastics come from intense fishing
and tourism activities from the middle and downstream
[14] this not only happen in river tourism but also
happen to the marine tourism sector. Microplastics were
significantly more abundant on densely populated
beaches than pristine ones, where most microplastics in
the form of foam particles and fragments dominated
densely populated coastal areas [15]. Concentrations of
microplastics in surface waters varied, with the lowest
concentrations recorded in bays and highest in rivers
where fiber microplastics predominated in most polluted
environments [16].

With the existence of activities on the coast or in the
middle of sea or river waters, this is a driving factor for
the large concentration of microplastic pollution, so that
environmental protection efforts are considered to have
a positive effect on microplastic pollution [17], [18].
Taken as a whole, highly urbanized coastal
environments can accumulate different forms of plastic
[19].

3.2 Research Objects Categories

Compared to research abroad, the average researcher

has started to focus on testing the impact analysis on
organisms [20], because this is one of the method to
answer whether microplastics are harmful or not. In
addition, the method is capable to find out how the level
of danger and its mechanism in the organism.
In addition, research on microplastics in soil has not
been done much [21]. microplastic in the air [7], and
research on microplastics that pay attention at the socio-
economic impact is still lacking [22]. This kind of
research has not been done much, considering the
sampling test equipment is relatively expensive
compared to others [21].

The research conducted by looking at the behavior

of fish; by studying the single and interactive effects of
microplastics and pyrene, a polycyclic aromatic
hydrocarbon, on swimming behavior and fish predator
performance [23]. Research conducted in the
Philippines, based on the number of marine fish (66.0%)
ingest more MP than freshwater fish [24].
Place the figure as close as possible after the point where
it is first referenced in the text. If there is a large number
of figures and tables it might be necessary to place some
before their text citation.

3.3 Microplastic Concentration Categories

The concentration of microplastics at various
sampling points has various values [25] ; [26]; [27]; [20]
; [28] ; [29]. The variation of values happened due to
the absence of standard procedures for sampling
microplastics or standard methods for calculating
microplastic concentrations, such as the Standard
Method that applies internationally. Between one study
and another, different sampling methods are used, so it
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is not possible to compare the concentration values
directly without looking at the method used.

For example, the world's microplastic research on
sediment samples could use flotation methods [26]). In
addition, the observation methods for microplastics are
different, some use research from the Marine &
Environmental Research Institute (2015) as standards,
some use other research. Similar with the variation of
observation method, the chemical testing method where
the separation process happend is also still not uniform.

The concentration of microplastics is most
commonly found in living organisms such as fish,
shrimp and so on [30] ; [31].

Apart from finding the highest concentration of
microplastics in marine organisms, does not mean that
processed food is also contaminated [32] ; [9] ; [33] ;
[20].

3.4 Microplastic Forms Categories

In terms of the shape of microplastics, it was found
that there were more fiber-type plastics than other types
of microplastics [34]. This is happend due to
microplastic fibers that can come from clothing or
textiles through the washing process or other processes
[30]. In addition, from previous research on
microplastics, it is known that most of them are angular
and filamentous with varying colors and translucent
[35]. In addition, exposure to microplastics
contaminated with marine biota, especially fish, which
humans consume as food in their daily lives, will impact
on human health, so further investigations into plastic
contamination in fish tissues are necessary [33].

The highest level of plastic pollution is in the coastal
area, about 85% of the waste included in the index
comes from beach waste [36]. The most abundant
plastic waste is plastic wrap in the form of sachets,
which is a type of packaging that is not only available in
Philippines but also in almost every ASEAN country.

Improper management of solid waste from illegal
dumping, for example, encourages the accumulation of
microplastics in the environment. However, this still
needs to be confirmed with in-depth and focused
research on the source of microplastics. According to
previous studies, areas that were used as tourism object
and managed by the private sector minimalyze the use
of single-use plastics and even banned the use of plastic
altogether. The policy created by the Management of
those tourism object shows the efforts to manage natural
resource and better waste management, it makes the
category of microplastic pollution is at a low to
moderate level [37].

3.5 Types of Microplastics Category

The types of microplastics found in various studies
in ASEAN are diverse, but not all studies have tested all
the types of microplastics. Some of the types found in
ASEAN include fiber [38], polietilen [39]; [40],
polypropylene [1]; [41], etc. The number of studies
related to the types of microplastics has not been widely
conducted, but several sampling techniques have been

done in several studies such as [42]. The difference in
sampling technique could be due to several things, such
as methodological and technological constraints in
dividing  sources and fluxes, characterizing
macroplastics/MPs, and identifying socio-
environmental factors that influence [43] and the cost
required is relatively expensive compared to just
observing using a microscope.

3.6 Socio-Economic Influence Category

Humans are very dependant to natural resources that
are polluted by microplastic already, so we have to put
the social, economic and impacts on the surrounding
community into consideration. Coastal communities in
particular, put the family's economy on the natural
resource environment. Plastic has become a social
problem, due to its economic and environmental
consequences, affecting human activities and the natural
cycles of the planet [44].

Social assessment for plastic waste is quite varied,
one of which is the aesthetic value of the environment.
Plastic waste also affects the economy of various
industries that depend on the coastal environment itself
[45]. Plastic waste has an impact on all coastal activities
such as marine organism, ecological process; aesthetic,
safety and health, decreasing the number of tourism, and
others (see Table 2).

Table 2. Social Economic Impact of Microplastics by
type of plastic waste [46]

Marine litter sizes , types and impacts*

Marine Nano Micro Meso Macro <1m Mega >1m

litter <lum <5mm <2.5cm

size:

Huma Risk from Perceived  (subjective) Injury on Loss of

n Nanoparti risk  from  chemical | beaches, protein

health cles contamination in fish and danger to (where  fish
passing shellfish thatare eaten by | fishermen, availability
cell walls. human and possible | well-being reduced).
The transfer of pathogens. loss / mental | Physical
potential health health risks
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(subjectiv a degraded individuals
e) risk environment becoming
from . entangled
chemical and mental
contamin health risks
ation in environment
fish and . Indirect
shellfish impact : loss
that are of health

2 eaten by benefit by

s human in avoiding

E the future littered
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2

E transfer of
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3 . -
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coastal environment. degraded loss from the loss from the
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The issue of marine plastic pollution as a global
environmental problem requires a cross-disciplinary
approach, involving all types of stakeholders. The level
of environmental change that occurs as an impact of
plastic waste is the first impact which ultimately affects
the provision of ecosystem services such as pollution of
seafood, salt and the other things that have an impact on
human welfare. This includes the loss of jobs, income,
and human well-being.

Several factors are driving the occurrence of plastic
waste pollution that can be measured. These
environmental, social and economic factors identified at
the community and household levels. Empirical studies
need to be conducted to analyze the effect caused by
each factor (Mwanza & Mbohwa, 2017; Abalansa et al.,
2020; UN Environment, 2017; Beaumont et al., 2019).
Meanwhile, to measure comprehensive economic
insecurity, the Economic Security Index (ESI) analysis
can be used, which is by combining data from several
surveys [49].

This research is limited to a review of 50 articles and
spans from 2018 to 2021, so it is necessary to search for
more articles on microplastics in ASEAN. This study
recommends conducting multidisciplinary research
following the dynamics of environmental problems in
the ASEAN region. Various research themes suggested
include: 1) The relationship of demographic factors to
the abundance of microplastics; 2) Concentration of
microplastics in coastal and non-coastal areas; 3) Test
analysis of the impact of microplastics on organisms
(living in the sea, rivers, land, air); test analysis of the
impact of microplastics on soil, air, and on human
health; 4) Identification of social and environmental
factors that cause pollution due to microplastics; 5)
Circular economy and microplastic issues, and others.

4 Conclusion

This research concludes:

1. This literature review uses a socio-economic
perspective in the theme of microplastic studies,
especially research conducted in the ASEAN region,
wherein general previous microplastic studies tend
to assess the issue of physical and/or chemical
effects of polluted objects.

2. There has been a lot of research on microplastics in
ASEAN, and it is necessary to continue to develop
issues.

3. The research conducted generally has a scope related
to the distribution and distribution of microplastics,
with the main research location was in Vietnam,
followed by the Philippines and Singapore.

4. Research in Indonesia needs to expand the scope or
pursue the depth of research that has developed
globally, including socio-economic issues related to
microplastics.
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