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Executive Summary

Scope

The scope of this review is marine pollution from marine plastic in Southeast Asia with a focus
on the ten ASEAN member states: Brunei Darussalam, Cambodia, Indonesia, Lao PDR,
Malaysia, Myanmar, Philippines, Singapore, Thailand and Viet Nam. The aim is to provide a
regional overview of marine plastics research in Southeast Asia. This includes a review of the
current knowledge on pollution from marine plastic in ASEAN member States, of recent marine
scientific plastics research about Southeast Asia and of research interest on this topic by
international and regional intergovernmental bodies and initiatives interested in marine plastics.
The data and analysis included in the report are the result of several years of work by National
University of Singapore (NUS) on marine plastic pollution in Southeast Asia, completed with
rigorous consultation of relevant scientific databases, journals and internet research.

Methodology and analysis

The review of scientific research in each ASEAN member state shows an important variation in
efforts expended in each, in methods used and in research focus. Indonesia displayed
attempts to understand more aspects of the marine plastics problem than all other Southeast
Asian countries. It is the only country which, with the assistance of the WorldBank tried to
identify hotspots and accumulation zones of marine plastics. The most common research focus
across the countries is to survey and monitor the level of plastic pollution in the coastline or in
the waters. Results also showed that the examinations of the ecological and environmental
impacts of marine plastics are of interest to many countries. The literature search also showed
that some research topics are reported more readily in grey literature and less in research
publications, such as the quantification of macroplastics in general, compared to the
quantification of microplastics. For the sampling of plastics in the marine environment,
sediment or substrate sampling is the most common, which may be attributed to coastal
(intertidal) sampling. Quantification of the amount of plastics in or on marine organisms
appears to be often opportunistic.

The review also analysed research interest by 10 regional and 9 international
intergovernmental bodies with a particular focus on pollution by marine plastics as well as 13
governmental and non-governmental organisations, research centres and initiatives with a
focus on marine plastics in Southeast Asia. Research interest was assessed with respect to 20
research topics on marine plastics pollution from three categories: (1) discharge or leakages of
plastics into the coastal and marine environment, (2) methodologies for and study of their
ecological, environmental and socio-economic impacts, and (3) treatment of pollution by
education and outreach, law and policy, including action plans, guidelines and standards.
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Several main points can be noted from this comparative
analysis:

T

ASEAN governments are concerned with pollution by marine plastics and are pushing
for a better understanding of the issues. Research activity is therefore recent and still at
an early stage;

Among the regional bodies, COBSEA stands out as the regional body with the most
developed action plans and documents with respect to marine plastics;

The topic of highest shared interest overall is upstream research and waste
management, including the development of the circular economy;

Several intergovernmental bodies emphasize the importance of a risk approach;

Among non-governmental efforts, Ocean Conservancy stands out as one of the
organisations with the greatest breadth and involvement in the region;

NGOs and independent research centres play a particularly important role with respect
to public outreach and language and cultural barriers where regional and global
research interest is markedly lower;

Natural science research is lagging behind the interest of international and regional
bodies and initiatives in 3 research topics: monitoring and assessment methodologies,
accumulation zones and fragmentation; and,

Interestingly, the interest of natural scientists in microplastics exceeds that of
international and regional bodies and initiatives.

Recommendations

A risk approach has been followed in the identification of the following recommendations.

Primary recommendations

T

= =2 =4 =

Surveys and monitoring
Accumulation zones & Hotspots
Source differentiation

Ecological and environmental impact

Contribution of fisheries/Lost and abandoned fishing gear

Secondary recommendations

T
T
T

Methodology for the monitoring and assessment of marine litter
Contribution from rivers/river basin management

Fragmentation and degradation

10
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1 Introduction

1.1 Scope of work

The aim of this report is to provide a regional overview on the current knowledge in marine
plastics research, the frameworks and policies guiding marine plastics research, and possibly
recommend where research will be most useful. The scope of this work is marine pollution
from marine plastic in Southeast Asia with a focus on the ten Association of Southeast Asian
Nations (ASEAN) member states: Brunei Darussalam, Cambodia, Indonesia, Lao PDR,
Malaysia, Myanmar, Philippines, Singapore, Thailand and Viet Nam. This report is both a
review of research and a research guide on marine plastics in Southeast Asia for anyone who
has an interest in the topic and needs to understand who does what at regional and
international levels as well as in academia. It seeks to be as comprehensive as possible within
this scope. However, it is not exhaustive as it does not seek to identify all the private actors
involved in marine plastics in ASEAN member states. Such an analysis would be a useful
complement to this report, especially if it was to be done with comparable analytical
frameworks, units and categories of reference.

As acknowledged throughout this report, marine plastics are the subject of numerous research
initiatives and political attention in a large number of private and public institutions. The status
of knowledge and the state of play are therefore evolving fast so that, to remain current, this
report will need updating. This version 1 is based on information available as of 1st May 2019.
Stakeholders of these issues and users of the report are welcome to provide feedback and
updates to younalyons@nus.edu.sg. The authors would be keen to work on a version 2 of this
report so that it can continue to provide a research guide for research in this field in Southeast
Asia, if regional players support this.

1.2 Framing of this review within research fields on marine plastics

Research on marine plastics includes a variety of topics. We have set out below an outline of

the main research areas on marine plastbics.

determine which of these topics has received research attention in Southeast Asia. However,

the 6checklistdéd does not rank i ssues accordi

review showed that whereas the research reviewed includes all the categories below, it does
not include all sub-topics.

Marine plastic from waste
1 Composition of plastics in solid waste generated
1 Collection and sorting efforts (including port waste reception facilities)
1 Recycling and trade in plastic waste
1 Source differentiation: land leakage, rivers, coastal, sea-based sources
1 Abandoned, lost or otherwise discarded fishing gear (ALDFG)

Distribution, abundance, identification and fate of marine plastic

1 Standardising methodologies i constructing internationally accepted categories and
analysis approaches

11
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Survey and monitoring (e.g., distribution, abundance, type) in different environs (e.g.,
coastal, water surface, water column, seafloor, sediment, biota)

Optimizing the extraction procedures and identification methods

Deposition, accumulation, hotspots, transportation and movement (e.g., numerical
models)

Building a marine plastics data platform (e.g., fingerprint repository for microplastics,
marine plastic debris abundance and distribution)

Removal and recyclability of marine plastics

Degradation and fragmentation (e.g., rates, mechanisms, products)

Impact of marine plastic on the environment

M

T

Uptake, egestion, assimilation, accumulation and transfer of ingested plastics by marine
organisms

Occurrence of plastics across taxa and trophic levels

Effect on particular taxa, communities and ecosystems (e.g., toxicity, productivity, food
chain)

Effect on marine environment (e.g., physical, chemical, level of absorption)

Marine plastics as a vector/pathway for pathogens and toxic components (e.g.,
microbes, additives and Persistent Organic Pollutants [POPSs])

Monitoring of impact on marine ecosystems (e.g., numerical models)

Socio-economic impact of marine plastic

T
T
T
T

Economic loss (e.g., plastic in fishing gear, threat on tourism)
Food security
Human health

Plastic as a vector/pathway for pathogens

Upstream production i manufacture and use of plastic

Development of new polymers
Ban on specific polymers: manufacture, import or use

Limitation in use (i.e., specific polymers for specific application, for example include
packaging)

Trade regulations

Impact on international trade

12
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Governance and regulation of marine plastic at international and regional levels

1 Circular Economy is another way to frame research on this topic that overlaps with at
least some of the categories listed above.

1 Capacity building on any of these topics

1.3 Background facts on marine plastics in Southeast Asia

Marine plastics are defined as the synthetic or semi-synthetic polymers and associated
additives that entered the ocean and the surrounding marine habitats. Due to the many forms
of plastics, they can be found on the seabeds, in the water column, on the water surface or
along the coastlines. The non-biodegradable nature of plastics means that the pollution
problem brought about by marine plastics will persist in the environment leading to various
repercussions.

The region of Southeast Asia is one of the main contributors to the amount of marine plastics
that are found in the environment globally. In a 2010 estimate, six ASEAN member states are
listed in the top 20 countries that mismanages their waste, resulting in plastic leakage into the
oceans (see Table 1; Jambeck et al., 2015). Together with China, Indonesia, the Philippines,
Thailand, and Viet Nam were responsible for more than half of the plastics entering the oceans
(Ocean Conservancy, 2015).

Table 1: Six out of the 10 ASEAN member states (in bold text) are ranked in the top 20
among 192 coastal countries that mismanaged plastic waste in 2010. ppd, person per day;
MMT, million metric tonnes. (Table adapted from Jambeck et al., 2015).

Rank Country Waste Plastic Mismanaged Plastic
generation waste (%) waste (%) marine
rate debris
(kg/ppd) (MMT/year)

1 China 11 11 76 1.3213.53

2 Indonesia 0.52 11 83 0.48i11.29

3 Philippines 0.5 15 83 0.28i 0.75

4 Viet Nam 0.79 13 88 0.2810.73

5 Sri Lanka 51 7 84 0.24i 0.64

6 Thailand 1.2 12 75 0.1510.41

7 Egypt 1.37 13 69 0.15i 0.39

8 Malaysia 1.52 13 57 0.14i1 0.37

9 Nigeria 0.79 13 83 0.13i0.34

10 Bangladesh 0.43 8 89 0.12710.31

11 South Africa 2 12 56 0.09i 0.25

12 India 0.34 3 87 0.09i 0.24

13
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Rank Country Waste Plastic Mismanaged Plastic
generation waste (%) waste (%) marine
rate debris
(kg/ppd) (MMT/year)

13 Algeria 1.2 12 60 0.0810.21

14 Turkey 1.77 12 18 0.0770.19

15 Pakistan 0.79 13 88 0.0710.19

16 Brazil 1.03 16 11 0.0710.19

17 Myanmar 0.44 17 89 0.07710.18

18 Morocco 1.46 5 68 0.0510.12

19 North Korea 0.6 9 90 0.0510.12

20 United States 2.58 13 2 0.04710.11

Contribution of rivers to marine plastics is also particularly high in Southeast Asia. Mismanaged
plastic waste enters the oceans through the numerous riverine systems in Indonesia, the

Philippines, Myanmar, Thailand, Cambodia, Lao PDR and Viet Nam (see Fig. 1; Lebreton et
al., 2017). Frequent occurrences of flooding and tropical storms also contribute to large run-
offs of land-based waste that includes plastics.

MPW production

>10,000
B 1,000
4 100
-] 10
L} O tonnes per year

Plastic inputs from rivers

>20,000
© >2,000
e >200

>20

>2 tonnes per year

Figure 1: Marine plastic inputs from the riverine systems. MPW: mismanaged plastic waste. Taken from Lebreton

et al. (2017).
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2. The difference in plastic concentration in the sea bodies of Southeast Asia compared
to other parts of the world.

Data on the extent of marine pollution is generally insufficient in Southeast Asia, as well as the
understanding of the problem is still rudimentary. The first part of this report examines the
status of research on this topic in ten countries of Southeast Asia.

The sudden emergence of marine plastic pollution as a critical issue globally resulted from the
view by policy makers and the public that it is a global environmental crisis. This approach has
resulted in the launch of numerous initiatives. The trans-sectoral nature of the issues, from
source, pathway and impact perspectives, has further expanded the number of institutions
concerned and involved in such initiatives, at global and regional levels. This review outlines
the most important initiatives at global, regional, governmental and non-governmental levels
that are relevant to Southeast Asia. Given ongoing activity in this field of research, current
knowledge, as well as initiatives at the global, regional and national levels are constantly
evolving.

1.4 Methodology

To gain an understanding of the current research conducted in Southeast Asia on marine

plastic s, a combination of the foll owing keywords
Aplasticso, fAresearcho, AASEANO, fi<country nam
such as Google Scholar, JSTOR, PubMed, ScienceDirect, AFSA and Web-of-Science.

Retrieved information may be in the forms of peer-reviewed publications, proceedings,

dissertations, books, manuals, technical reports and reports of intergovernmental meetings

and working groups. Earlier work on marine debris (before 2000) were omitted as marine

plastics research has since evolved greatly. From here, we contacted relevant scientists in the

region and disseminated an online survey to advise on research projects and programmes that

may be ongoing or unpublished. Science communicated through fora, symposia, and

conferences is also included in the review. Work done on marine plastics by intergovernmental
organisations and other international and regional institutions has been reviewed on the basis

of the authorsod pr desenaworksaad furtkenresearcke ah ghe web of

the most recent work completed by these organisations and institutions. This includes political,

legal, and grey literature as well as websites. It is important to note that all reviewed material

are written in the English language. Additional review of literature published in the language of

each ASEAN member state would be necessary to gain a full picture of the research carried

out regionally.

The information is presented in four sections: (1) marine plastic research in each ASEAN
member state, (2) regional programmes and research undertaken by regional institutions, (3)
other intergovernmental policy frameworks, guidelines and initiatives relevant to Southeast
Asia, and (4) notable non-institutional research programmes and public-private initiatives
involving the region.

This report includes the most visible research projects and programmes developed on this
topic. However, the authors are aware of several private initiatives with a lighter internet
footprint, which they only knew about by word of mouth. Given the time and budget constraints,
algorithm-based internet mining for mapping such activity could not be used. The report does
not include a comprehensive review of industry and civil society initiatives.

15
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2 Marine plastic research in each ASEAN
member state

The ten member states in the ASEAN are examined individually to identify their efforts made

into marine plastics research. A brief profile of solid waste generation, the amount of plastics

as a proportion of solid waste and plastic waste management strategies are presented for each
country. Each countryés contribution to marine

The areas of research conducted are sorted into the following categories:
Survey and monitoring

Research that surveys and monitors the amount of marine plastics in the environment is the
first step to understanding the current situation in the country. This category of projects
typically involves the quantification and identification of either macro- and microplastic types.
The resolution of these research is varied, as it is dependent on the motivation behind the
work, e.g, high resolution of the information gathered from scientific sampling of microplastics
on coastal sediment surface, or lower resolution of the amount of marine plastic debris (e.g.,
number of item type) collected through citizen science beach clean-up programmes. The latter
research is also typically reported in grey literature.

Source differentiation

Investigating the sources of marine plastics brings insight to the mismanagement of plastic
waste resulting in the leakage into the environment. Some sources of marine plastics include
land- or sea-based leakage, through the riverine system, runoffs due to flooding, etc.

Hotspots

Examining hotspots of marine plastics generally involves data mining survey and monitoring
programmes of marine plastics and possibly generating a hotspot map through numerical
modeling. The resulting information shows areas where marine plastics occur in large amounts
and the sources that feed into these accumulation zones.

Ecological and environmental impacts

The impacts of marine plastics can be examined both in the field or through laboratory
experiments. Some of these work may be opportunistic, due to events like the beaching of
large mammals or marine organisms on the shore, that permits the post-mortem examination
of gut contents.

Abandoned, lost or otherwise discarded fishing gear (ALDFG)

Abandoned, lost or otherwise discarded fishing gear (ALDFG) is a source of marine plastics.
However, it has a category on its own as the fishing industry in the Southeast Asian region is
largely dependent on such gear.

The main players in plastic research are determined based on the available published literature
identified for each country. The knowledge gaps pertaining to each country are reported.
Lastly, fora, symposia or conferences hosted in the country for the communication of marine
plastics research are presented.

16
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2.1 Brunei Darussalam
2.1.1 Context
Solid waste generation

In the 2012 World Bank report, the Municipal Solid Waste for Brunei Darussalam was
estimated at 247 tonnes a day, at 0.87 kg per capita per day, and projected to increase to 554
tonnes a day at 1.30 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012). The bulk of
the solid waste ends up in the six landfills in Brunei. The landfill at Sungei Paku, in the Tutong
District collects 400-500 tonnes of waste everyday (Department of Environment, Parks and
Recreation, 2015).

Plastics as a proportion of solid waste

Estimates showed that Brunei will generate more than 4.5 million tonnes of waste by 2024, of
which plastic makes up 20% (Progresif, 2018). When poorly managed, these plastics may find
their way into the river streams and end up as marine debris.

Plastic waste management

Increasing attention is spent on the reduction and management of solid waste. Zero waste
strategies are put forth in Shams et al. (2014) that addresses the upstream problems of marine
plastics. For example, the use of polythene bags by retailers are restricted from Fridays to
Sundays since 2011, while the use of plastic bags in major supermarkets is targeted to phase
out by 2019 (ASEAN Secretariat News, 2018).

2.1.2 Status of understanding of extent of pollution from marine plastic

Currently, there is little information about marine plastic research conducted in Brunei.

Published work/ Study period Scope of Work
Research team
Qaisrani et al. (2016) Information unavailable Quantifying and identifying

debris entering the
Kedayan River, Brunei

Survey and monitoring

Qaisrani et al. (2016) trapped and extrapolated that approximately 230 kg of plastic debris
flows within the Kedayan River annually in dry weather. Under wet conditions, the amount of
plastic increases exponentially to approximately 5,600 kg per year due to surface runoff. From
April to May 2018, over 20,000 bags comprising plastic bottles and bags were collected from
the Brunei River (Progresif, 2018).

Source differentiation

There is no published study on the source differentiation of marine plastics.
Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

17
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There is no published study on the ecological and environmental impacts of marine plastics.
Abandoned, lost or otherwise discarded fishing gear (ALDFG)

There is no published study on abandoned, lost or otherwise discarded fishing gear.

2.1.3 Main players in marine plastic research

No players were identified.

2.14 Gaps

Little is known about the current status of marine plastic pollution in Brunei. It is recommended
to survey, monitor and identify sources and hotspots of marine plastics. To permit regional
comparisons, it will be critical to standardise the methodologies to that employed in studies
conducted thus far in the other ASEAN member states.

2.1.5 Fora/symposia hosted

Brunei Darussalam has not hosted any forum or symposium related to marine plastics
research.

2.2 Cambodia
2.2.1 Context
Solid waste generation

The municipal solid waste of Phnom Penh, the capital city of Cambodia is estimated at 0.73 kg
per capita per day across a population of 15.39 million people (Provincial Department of
Planning, 2015).

Plastics as a proportion of solid waste

Plastics account for the second largest proportion of the waste generated in Phnom Penh, at
20.9% (Seng et al., 2015). The consumption rates of single-use plastic bags in Phnom Penh
measures at 10 million pieces daily; individuals in urban areas use more than 2,000 plastic
bags annually (Fondazione ACRA, 2016).

Plastic waste management

Fondazione ACRA, a non-governmental organisation based in Italy, launched a campaign to

raise awareness on plastic alternatives (from2014-2 017, valued at 1,341, 0
European Union), and coll aborated with the Cam
Affairs, Finance and Tourism to draft a bill for regulatory charges on plastic bags (Fondazione

ACRA, 2016). Cambodia was also listed as one of the countries for Fauna & Flora International

(FFl )6s work (see Section 5.2.1) on combating

2.2.2 Status of understanding of extent of pollution from marine plastic
Currently, there are no published records of marine plastic research conducted in Cambodia.

Survey and monitoring
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Preliminary work in the Koh Rong Archipelago showed that plastic bottles are a major
component of the plastic entering Cambodian waters, amongst food packaging, disposable
cutlery, straws and fishing gear (FFI, unpublished work).

Source differentiation

There is no published study on the source differentiation of marine plastics.

Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

There is no published study on the ecological and environmental impacts of marine plastics.
Abandoned, lost or otherwise discarded fishing gear (ALDFG)

There is no published study on abandoned, lost or otherwise discarded fishing gear.

2.2.3 Main players in marine plastic research

The research on marine plastics reported in Cambodia so far is conducted by Fauna & Flora
International, an international NGO. The Coastal and Marine Conservation Programme
identifies strategies for minimising marine plastic waste, conducts plastic waste research, and
stakeholder meetings in Phnom Penh and coastal areas.

224 Gaps

Little is known about the current status of marine plastic pollution in Cambodia. It is
recommended to survey, monitor and identify sources and hotspots of marine plastics. To
permit regional comparisons, it will be critical to standardise the methodologies to that
employed in studies conducted thus far in the other ASEAN member states.

2.2.5 Fora/symposia hosted

Cambodia has not hosted any forum or symposium related to marine plastics research.
2.3 Indonesia

2.3.1 Context

Solid waste generation

In the 2012 World Bank report, the Municipal Solid Waste for Indonesia was estimated at
61,644 tonnes a day, at 0.52 kg per capita per day, and projected to increase to 151,921
tonnes a day at 0.85 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012).

Plastics as a proportion of solid waste

Plastic composition of solid waste was estimated at 11% to 15% in Indonesia (Hoornweg and
Perinaz, 2012; Jambeck et al., 2015; Shukar and Cadman, 2018).

Plastic waste management
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Out of the 3.22 million tonnes of mismanaged waste in 2010, an estimate of 0.48 to 1.29

million metric tonnes of plastics leaked into the marine environment annually (Jambeck et al.,

2015). The Indonesian government is committed to a goal of 70% reduction in marine plastic

by the year 2025 through the I ndonesi a62025P| an
(Coordinating Ministry for Maritime Affairs, 2018).

2.3.2 Status of understanding of extent of pollution from marine plastic

Indonesia has the most extensive information on marine plastics research in the region.

Foll owing Jambeck et al . (a thd<egorddbiggessdontriiidoraf on o
plastics leaking into the oceans, there is increasing attention on this research topic, its

upstream effectors, downstream impacts and possible solutions. The priorities for microplastic
research can be seen in beach macro-litter monitoring, microplastic monitoring in the

environment, co-pollutants, microplastic ingestion by marine organisms and community

empower ment . For an overview of fimarine microp
(2017).
Published work/ Study period Scope of Work

Research team

Akhir and Wisz * Information Literature review of marine plastic litter in
unavailable tourism destinations with technological
interventions
Alam et al. (2019) 2017 Quantifying microplastic from the surface

water and sediment samples at slum and
industrial area of Ciwalengke River,
Majalaya district, Indonesia

Cordova and Riani * 2015-2018 Quantifying and identifying microplastics in
Green mussel, Perna viridis

Cordova and Wahyudi 2015 Quantifying microplastics in deep-sea

(2016) sediments (depths of 66.8 to 2182 m)

Cordova et al. * 2015-2017 Quantifying microplastics in waters and
sediments nationwide in Indonesia

Handyman et al. 2015 Modelling to identify the microplastic

(2019) transport of North Indramayu, Java Sea

Ismail et al. (2018) 2017 Quantifying microplastic debris in gut
contents of fishes caught by fishermen

IUT IOC Westpac 2017 2016, 2017 Quantifying microplastics in water, sediment,

Summary Report biota, and beaches

IUT 10C Westpac 2017 Information Quantifying marine debris

Summary Report unavailable

Manalu et al. (2017) 2015, 2016 Quantifying and identifying microplastics in
coastal sediment samples

Manullang (2017) 2017 Assessment of marine pollution research in
the Banda Sea

Nordén and Karlsson 2018 Modelling the placement of booms to clear

(2018) marine plastics using Jakarta Bay as a pilot
study

Purba and Pranowo * 2012- 2018 Review of marine debris in Indonesia
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Published work/ Study period Scope of Work
Research team
Purba et al. (2017) 2013, 2014 Quantifying and identifying marine debris
using the global International Coastal
Cleanup (ICC) Network
Purba et al. (2018a) 2018 Quantifying and identifying macro debris in
Savu Sea Marine National Park
Purba et al. (2018b) 2016-2017 Quantifying and identifying macro plastics at
Pangandaran Beach, Indonesia
Ramos et al. (2018) 2016 Modelling microplastic movement patterns of
Pacific Garbage Patch into the north of
Indonesia Seas
Richardson et al. Information Identifying reasons for loss and
(2018) unavailable abandonment of fishing gear from interviews
with Australian and Indonesian fishermen
Rochman et al. (2015) 2014 Quantifying microplastics from fishes and
shellfish from Makassar, Sulawesi,
Indonesia and Half Moon Bay, California,
USA
Syakti (2017) Information Reviewing methods for microplastics
unavailable extraction, quantification, and identification
Syakti et al. (2017) 2013-2015 Quantifying plastic debris from beach litter
and floating microplastics; identifying
microplastics using Fourier transform
infrared (FTIR) spectroscopy
Syakti et al. (2018) Information Quantifying and identifying microplastics in
unavailable Bintan Regency, Riau Island Province,
Indonesia
Syakti et al. * Information Impact of microplastics on hard coral
unavailable Acropora formosa

* unpublished work.
Survey and monitoring

There are a number of published research which aims to quantify the amount of plastics in the
marine environment, along the coast (Syakti et al., 2017; Purba et al., 2018a, 2018b), on the
sediment surface (Willoughby et al., 1997; Manalu et al., 2017; Alam et al., 2019), on the water
surface (Syakti et al., 2018; Alam et al., 2019) and even in the deep sea environment (Cordova
and Wahyudi, 2016).

Source differentiation

In addition to sources like leakage from land and abandoned fishing gear, the potential of
plastics from the open waters to enter Indonesian waters was examined. A model by Ramos et
al. (2018) stated that plastics from the Pacific Garbage Patch is unable to enter Indonesian
waters. In contrast, Handyman et al. (2019) showed that microplastics currently in the Java
Sea may be brought in from the South China Sea and Pacific Oceans through hydrodynamic
modeling.

Hotspots
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According to the Marine Debris Hotspot Rapid Assessment, city waterways have an average
plastics composition of 20% to 38% (Shukar and Cadman, 2018), with the potential to leak out
to the seas. Nordén and Karlsson (2018) developed a model to identify hotspots where booms
should be placed to trap plastics in waterways, and their pilot study was to simulate capture
rates in Jakarta Bay. Handyman et al. (2019) indicated that the Java Seas have a high
probability to host the largest patch of microplastics in Indonesia.

Ecological and environmental impacts

The impact of marine plastics were examined through the quantification in or on marine
organisms like green mussel (Cordova and Riani, unpublished work), fishes (Ismail et al.,
2018; Rochman et al., 2015), shellfish (Rochman et al., 2015) and coral (Syakti et al.,
unpublished work).

Abandoned, lost or otherwise discarded fishing gear (ALDFG)

Richardson et al. (2018) conducted interviews with fishermen to understand the circumstances
that gave rise to loss and abandonment of fishing gear which becomes a source of marine
plastics.

2.3.3 Main players in marine plastic research

The governmental authority for research and science, the Indonesian Institute of Sciences,
also known as Lembaga Iimu Pengetahuan Indonesia (LIPI), is very active in the research of
marine plastics. Research teams like that of Cordova, Syakti and Purba from various
Indonesian universities are equally involved in marine plastics work.

234 Gaps

Despite the amount of work conducted in Indonesia to understand marine plastics, there is a
lack of standardised protocols for detection, sampling and extraction of plastics. Thus, further
analyses, comparisons and syntheses may not be possible.

2.3.5 Fora/symposia hosted
International Conference on Marine Plastic Pollution Prevention and Management (2018)

This conference brought together academics, researchers and scholars to share about marine
plastic pollution.

24 Lao PDR
24.1 Context
Solid waste generation

In the 2012 World Bank report, the Municipal Solid Waste for Lao PDR was estimated at 1,342
tonnes a day, at 0.70 kg per capita per day, and projected to increase to 4,154 tonnes a day at
1.10 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012).

Plastics as a proportion of solid waste

Of the 500 tonnes of solid waste generated in Vientiane each day, 6.1% is accounted for by
plastics (Climate and Clean Air Coalition, 2015).
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Plastic waste management

There is little information on marine plastic in Lao PDR and plastic waste is typically discussed
with solid waste management. As a landlocked nation, the country may not be proximately
exposed to the effects of marine plastics. However, the waterways of Mekong River are
important pathways from which plastic materials enter the South China Sea.

2.4.2 Status of understanding of extent of pollution from marine plastic

Currently, there are no published records of marine plastic research conducted in Lao PDR.
Survey and monitoring

There is no published study on survey and monitoring of marine plastics.

Source differentiation

There is no published study on the source differentiation of marine plastics.

Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

There is no published study on the ecological and environmental impacts of marine plastics.
Abandoned, lost or otherwise discarded fishing gear (ALDFG)

There is no published study on abandoned, lost or otherwise discarded fishing gear.

2.4.3 Main players in marine plastic research

No players were identified.

244 Gaps

Little is known about the current status of marine plastic pollution in Lao PDR. It is
recommended to survey, monitor and identify sources and hotspots of marine plastics. To
permit regional comparisons, it will be critical to standardise the methodologies to that
employed in studies conducted thus far in the other ASEAN member states.

2.4.5 Fora/symposia hosted

Lao PDR has not hosted any forum or symposium related to marine plastics research.
2.5 Malaysia

25.1 Context

Solid waste generation

In the 2012 World Bank report, the Municipal Solid Waste for Malaysia was estimated at
21,918 tonnes a day, at 1.52 kg per capita per day, and projected to increase to 51,655 tonnes
a day at 1.90 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012).
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Plastics as a proportion of solid waste

In Kuala Lumpur, plastics rank second by composition for solid waste generated, at 11.45%

after organic waste in 2000 (Saeed et al., 2009).

Plastic waste management

Through the 2005 National Strategic Plan for Solid Waste Management, the Malaysian

Government aims to set overall waste reduction and recovery at 17% and the recycling target

for plastic at 20% by 2020.

2.5.2 Status of understanding of extent of pollution from marine plastic

There are some published work on marine plastics research conducted in Malaysia, however,
it remains the interest of a subset of the scientific community.

Published work/
Research team

Study period

Scope of Work

Anuar et al. * Information Quantifying and identifying microplastic
unavailable ingestion by cage-farmed and wild caught
Holothuria scabra
Barasarathi et al. 2014 Quantifying microplastics in a mangrove
(2014) forests with emphasis on those isolated from
anthropogenic activities
Fauziah et al. (2015) Information Quantifying plastic debris buried in sand at
unavailable selected beaches
Horcajo-Berna et al. * 2017 Quantifying plastics from digestive tract
during turtle necropsy and marine plastic
collection at Tioman Island
Ibrahim et al. (2016) 2014 Quantifying microplastics found in bivalve
(Scapharca cornea) from Setiu Wetlands
Ibrahim et al. (2017) 2016 Quantifying microplastics in wild and cage-
cultured Asian sea bass (Lates calcarifer)
from Setiu Wetlands
Karami et al. (2017a) Information Quantifying microplastics in commercial salts
unavailable
Karami et al. (2017b) Information Quantifying microplastics in edible fish
unavailable tissues
Karami et al. (2018) Information Quantifying microplastics in processed
unavailable seafood for human consumption
Khalik et al. (2018) 2015 Quantifying microplastics in water samples
from Kuala Nerus and Kuantan port
Noik and Tuah (2015) 2013, 2014 Quantifying microplastics on sandy beach
Prakash et al. * 2018 Quantifying and identifying marine plastic

debris in Johor Marine Park

* unpublished work.

Survey and monitoring

The quantification of marine plastics are conducted in mangrove forests (Barasarathi et al.,
2014), sandy beaches (Fauziah et al., 2015; Noik and Tuah, 2015), in the water of ports
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(Khalik et al., 2018), and marine parks (Prakash et al., unpublished work). Comparisons were
also made to understand the effect of anthropogenic activities on the amount of plastics
sampled (Barasarathi et al., 2014).

Source differentiation

There is no published study on the source differentiation of marine plastics.
Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

Research efforts were concentrated on the impact of plastics in marine organisms like the sea
turtle (Horcajo-Berna et al., unpublished work) and marine derived food products e.g., sea
cucumber (Anuar et al. unpublished work), ark shell (Ibrahim et al., 2016), sea bass (Ibrahim et
al., 2017), other seafood (Karami et al., 2017b, 2018) and even commercial salt (Karami et al.,
2017a). There are a few studies looking at the amounts of microplastics in wild caught and
farmed marine organisms (Anuar et al., unpublished work; Ibrahim et al., 2017), which may be
reflective of the plastics in the open waters versus that in the coastal waters.

Abandoned, lost or otherwise discarded fishing gear (ALDFG)
There is no published study on abandoned, lost or otherwise discarded fishing gear.
2.5.3 Main players in marine plastic research

The main players in microplastic research are researchers in the Microplastic Research
Interest Group from Universiti Malaysia Terengganu (Khalik WMAWM, lbrahim YS, Anuar ST,
Govindasamy S, Baharuddin NF).

254 Gaps

Like other countries in the region, despite the amount of work conducted in Malaysia to
understand marine plastics, there is a lack of standardised protocols for detection, sampling
and extraction of plastics. Thus, the information collected may not be comparable across
studies within the country or the region due to these variations.

2.5.5 Fora/symposia hosted

Malaysia has not hosted any forum or symposium related to marine plastics research.
2.6 Myanmar

2.6.1 Context

Solid waste generation

In the 2012 World Bank report, the Municipal Solid Waste for Myanmar was estimated at 5,616
tonnes a day, at 0.44 kg per capita per day, and projected to increase to 21,012 tonnes a day
at 0.85 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012).

Plastics as a proportion of solid waste

25



NUS - Research on marine plastics in SEA T 15 May 2019

The composition of plastic in solid waste for Myanmar was estimated at 16% (Hoornweg and
Perinaz, 2012).

Plastic waste management

There is not much information with respect to plastic waste in Myanmar. The reduction of
plastic use is fronted by Thant Myanmar, a grassroots movement formed in 2018, through
campaigns.

2.6.2 Status of understanding of extent of pollution from marine plastic

Currently, there is no published record of marine plastic research conducted in Myanmar.
Survey and monitoring

There is no published study on survey and monitoring of marine plastics.

Source differentiation

There is no published study on the source differentiation of marine plastics.

Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

There is no published study on the ecological and environmental impacts of marine plastics.
Abandoned, lost or otherwise discarded fishing gear (ALDFG)

There is no published study on abandoned, lost or otherwise discarded fishing gear.
2.6.3 Main players in marine plastic research

No players were identified.

2.6.4 Gaps

Little is known about the current status of marine plastic pollution in Myanmar. It is
recommended to survey, monitor and identify sources and hotspots of marine plastics. To
permit regional comparisons, it will be critical to standardise the methodologies to that
employed in studies conducted thus far in the other ASEAN member states.

2.6.5 Fora/symposia hosted

Myanmar has not hosted any forum or symposium related to marine plastics research.
2.7 Philippines

2.7.1 Context

Solid waste generation
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In the 2012 World Bank report, the Municipal Solid Waste for Philippines was estimated at
29,315 tonnes a day, at 0.50 kg per capita per day, and projected to increase to 77,776 tonnes
a day at 0.90 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012).

Plastics as a proportion of solid waste

The 2012 World Bank estimate of plastic composition in solid waste for Philippines was
estimated at 14% (Hoornweg and Perinaz, 2012). In addition to the usual single-use plastics
like shopping bags and food packaging, large amounts of plastic waste is attributed to sachet
consumption. Approximately 164 million pieces of sachets are used daily, equivalent to 59.7
billion sachet waste generated annually in the Philippines (Global Alliance for Incinerator
Alternatives, 2019).

Plastic waste management

According to reports form WWF-Philippines, the National Solid Waste Management
Commission, and the World Bank, 74% of plastic leakage into the waters comes from collected
waste. This resulted in the Department of Environment and Natural Resources- Biodiversity
Management Bureau (DENR-BMB) ranking marine litter a top priority in coastal and marine
projects.

2.7.2 Status of understanding of extent of pollution from marine plastic

There is scant research published on marine plastics in the Philippines. It appears that there is
no government funding opportunity with limited research interests. There is a call for more
work to be done as the country is dependent on the ecosystem services provided by the
marine environment (Abreo, 2018).

Published work/ Study Scope of Work

Research team period

Abreo et al. (2015) Information Literature review on the effects of nutrient
unavailable enrichment, sedimentation, heavy metals and

plastic pollution in the marine environment and
its implications on marine

biodiversity.

Abreo et al. (2016a) 2012 Quantifying marine litter found in the beaked
whale, Mesoplodon hotaula, Gl tract

Abreo et al. (2016b) 2015 Quantifying marine litter found in green sea
turtle, Chelonia mydas, carcasses

Abreo et al. (2018) 2016 Quantification, characterization, and

distribution of anthropogenic marine debris in
a shallow subtidal area in Mati City,

Philippines

Abreo et al. (2019a) 2018 Quantifying marine litter in a whale shark
carcasses

Abreo et al. (2019b) 2011-2018 Reviewing social media (FaceBook) for the
impact of marine litter on megafauna in the
Philippines

Kalnasa et al. (2018) 2018 Quantifying microplastic and beach litter on

surface sediments
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Published work/ Study Scope of Work

Research team period

Palermo * 2014-2016 Quantification of microplastics in guts of Bali
Sardines

* unpublished work.
Survey and monitoring

Quantification of marine plastics was carried out along the coastline (Abreo et al., 2018) and
the first microplastic research was conducted on beach surface sediments in 2018 (Kalnasa et
al., 2018).

Source differentiation

There is no published study on the source differentiation of marine plastics.
Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

The ecological and environmental impacts were assessed through quantifying the amounts of
marine plastics ingested by the beaked whale (Abreo et al., 2016), green sea turtle (Abreo et
al., 2016), whale sharks (Abreo et al., 2019a) and Bali Sardines (Palermo, unpublished work).
A review of photographs on social media showing effects of marine plastics on megafauna was
also published (Abreo et al., 2019b)

Abandoned, lost or otherwise discarded fishing gear (ALDFG)
There is no published study on abandoned, lost or otherwise discarded fishing gear.
2.7.3 Main players in marine plastic research

Although marine plastics research is limited in the Philippines, Abreo NAS from Davao Oriental
State College of Science and Technology is actively working on the state of marine plastics.

2.74 Gaps

Little is known about the current status of marine plastic pollution in the Philippines. It is
recommended to quantify, monitor and identify hotspots of marine plastics. To permit regional
comparisons, it will be critical to utilise the same units of measures as studies conducted in the
other countries thus far.

2.7.5 Fora/symposia hosted

The Philippines has not hosted any forum or symposium related to marine plastics research.
2.8 Singapore

2.8.1 Context

Solid waste generation
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In the 2012 World Bank report, the Municipal Solid Waste for Singapore was estimated at
7,205 tonnes a day, at 1.49 kg per capita per day, and projected to increase to 9,187 tonnes a
day at 1.80 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012).

Plastics as a proportion of solid waste

The 2012 World Bank estimate of plastic composition in solid waste for Singapore was
estimated at 12% (Hoornweg and Perinaz, 2012). It is estimated that people in Singapore use
467 million PET bottles, 820 million supermarket plastic bags and 473 million polypropylene
plastics each year (Singapore Environment Council, 2018).

Plastic waste management

In 2017, 7,704,300 tonnes of solid waste were generated. Of which, 815,200 tonnes were
plastic and only 6% was recycled (National Environment Agency, 2019). As part of the National
Recycling Programme in 2014, dual rubbish chutes designed for refuse and recyclables will be
installed in homes while recycling corners are encouraged in schools.

2.8.2 Status of understanding of extent of pollution from marine plastic

There is a basic awareness of marine plastics among the scientific community, but it is not a
main research thrust of any marine laboratory currently. Initial work was carried out to
understand baseline occurrence of microplastics in Singapore and since 2016, there have
been efforts (Symposium, Workshop and Conference) to being local and regional scientists
together to discuss the issues of marine plastics and microplastics.

Published work/ Study Scope of Work
Research team period
Bhargava et al. (2018) 2016-2019 Assessing the impacts of synthetic

nanoplastics on acorn barnacles

Chua et al. (2019) 2015 Assessing the diet and mitochondrial DNA
haplotype of a sperm whale (Physeter
macrocephalus) found dead off Jurong
Island, Singapore

Curren and Leong 2018 Quantifying microplastics, and profiling

(2019) communities of bacteria on the surfaces of
microplastic particles in Singapore

Leong et al. * Information Quantifying and identifying microplastics in

unavailable freshwater reservoirs in Singapore

Mohamed Nor and 2012 Quantifying the prevalence and

Obbard (2014) concentration of microplastics in Singapore
mangroves

Ng and Obbard (2006) 2004 Documenting the presence and quantifying

microplastics in Singapore's coastal
environment

Ong et al. (2015) 2015 Blacktip reef sharks caught in trammel nets

Ryan (2018) 2014-2018 Literature review quantifying entanglement of
birds by marine plastic - Singapore
accounted for 2% of entanglement records

Seng etal. * 2018 Quantifying microplastics on seagrasses
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Published work/ Study Scope of Work
Research team period
Sivasothi et al. * 2017-2019 Quantifying microplastics on Singapore
shores through citizen science programme
Sotoetal. * Information Reviewing the framework of ecosystem
unavailable services and disservices brought about by
marine plastics
Summers et al. * Information Examining how nanoplastics affect bacterial
unavailable community in marine snow
Tohetal. * 2014-2018 Quantifying and identifying marine plastics

through underwater clean ups

* unpublished work.

Survey and monitoring

Currently, there is only one published study on survey and monitoring of marine plastics from
Ng and Obbard (2006). However, Singapore has contributed to two large international surveys:
Coast al Cleanup (1 CC) and

l nternati onal

PADI

The International Coastal Cleanup Singapore is coordinated by Toddycats, volunteers of the
Lee Kong Chian Natural History Museum, National University of Singapore (NUS). Using the
protocol from Ocean Conservancy, 14,566 kg of trash (195,706 items) was collected across 62
km of coastline. Of which, marine plastic were enumerated: 20,355 cigarette butts, 9,379 food

wrappers, 18,238 plastic beverage bottles, 6,564 plastic bottle caps, 4,604 plastic grocery

bags, 7,986 other plastic bags, 14,227 straws and stirrers, 3,020 plastic take out/away

containers, 1,838 plastic lids, 2,454, foam take out/away containers (Ocean Conservancy,

2018).

As of April 2019, Singapore has collected 9,881 pieces of underwater marine debris under the

PADI 6s Project

Source differentiation

ASYDRIRIE (Prbjéct/AWWAREY 2019).

There is no published study on the source differentiation of marine plastics.

Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

In 2015, an autopsy conducted on a female sperm whale (Physeter macrocephalus) with a

fatal caudal wound revealed marine plastic wastes in her gut (Chua et al., 2019).

Acute exposure to nanoplastics showed ingestion, egestion, translocation, assimilation and
consequently persistence in developing Acorn barnacles (Amphibalanus amphitrite). In
comparison, chronic exposure at low concentrations of nanoplastics demonstrates
bioaccumulation in the barnacle nauplii (Bhargava et al., 2018).

A diversity of bacteria was found on the surface of microplastics collected from three beaches
in Singapore. The assemblage reported include bacteria that are commonly associated with
coral bleaching, have harmful effects on humans (e.g., gastroenteritis and wound infection),
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capable of degrading plastic or those that have been used to clean up olil spill (Curren and
Leong, 2018).

Abandoned, lost or otherwise discarded fishing gear (ALDFG)

Derelict fishing gear were reported to have impacts on organisms like sharks (Ong et al.,
2015), water birds (Ryan, 2018). Other anecdotal reports document the trapping and killing of
wildlife like the blue-spotted fantail ray (Taeniura lymma), the black-tipped reef sharks
(Carcharhinus melanopterus), the Indo-Pacific hump-backed dolphin (Sousa chinensis) and
even terrestrial long-tailed macaque (Macaca fascicularis).

2.8.3 Main players in marine plastic research

The main players in marine plastic research are researchers from the Department of
Chemistry, Department of Biological Sciences and Tropical Marine Science Institute (TMSI) of
the National University of Singapore (NUS), and the Singapore Centre for Environmental Life
Sciences Engineering (SCELSE) from the Nanyang Technological University (NTU). The
governmental agency, National Parks Board, has been organising marine plastic outreach,
campaigns and educational programmes. Most of these initiatives are co-organised by local
universities, interest groups and non-government organisations.

284 Gaps

Anecdotal report of marine plastics is not peer-reviewed and published. There is lack of
standardisation in protocols for detection, sampling and extraction of marine plastics. While the
knowledge gap for the effects of microplastics on human health is narrowing, further work is
needed to establish the effects of it on our health. There is no nationwide research to
understand the impact of marine plastics in the environment, identify hotpots and sources of
these plastics. Research funding is lacking.

2.8.5 Fora/symposia hosted
Symposium on Marine Pollution in Singapore and Southeast Asia (2016)

Organised by Lee Kuan Yew School of Public Policy (LKYSPP), NUS, with the goal of
presenting the fields of expertise of young scientists in different institutions in Singapore and
the region, with a particular focus on plastic waste.

Towards A Plastic-Free Ocean: What Role For Policy Makers, Civil Society And Business
(2017)

Co-organised by European Union Delegation to Singapore and the Embassy of the
Netherlands in Singapore, this conference facilitated discussions between business, policy
makers, non-governmental organisations and civil society on the issue of marine plastics.

Workshop on Plastic Oceans (2017)

Organised by TMSI, NUS, the workshop aims to increase awareness on plastic contamination
i n Singapor edos mandihetalks eomeyan inmoductemto plastics and their
effects, and their occurrence in our coastal waters.

International Conference on Plastics in the Marine Environment (2018)
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Organised by NUS, SCELSE-NT U, Nati onal Par ks Bofaard and
Environment, Fisheries and Aquaculture Science (Cefas), the conference seeks to address the
issue of plastic debris in the marine environment, with a special focus on microplastics and the
environmental issues facing tropical Southeast Asia.

2.9 Thailand
2.9.1 Context
Solid waste generation

In the 2012 World Bank report, the Municipal Solid Waste for Thailand was estimated at
39,452 tonnes a day, at 1.76 kg per capita per day, and projected to increase to 56,673 tonnes
a day at 1.95 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012).

Plastics as a proportion of solid waste

Thailand is one of the main manufacturers and exporters of plastic in Asia with a production
capacity of more than 6 million tonnes in 2015 (WichaiZitcha and Chavalparit, 2019). In 2016,
the total amount of mismanaged solid waste from coastal provinces was approximately 2.83
million tonnes, of which 12% was plastic. An estimated 15% mismanaged plastic waste (ca.
51,000 tonnes) passes through the Thai waters into the oceans each year.

Plastic waste management

To properly manage solid waste and plastic debris, Thailand established the five-year
programme fANational Waste Management Mygeart er
APl astic Debni Pl Maamwmademenn 2017 to 2021.

2.9.2 Status of understanding of extent of pollution from marine plastic

The current understanding of marine plastics in Thailand from published research appears
limited.

Published work/ Study Scope of Work

Research team period

Department of Marine 2016- Quantifying and identifying the microplastics in
and Coastal 2017 beach sediments

Resources, Thailand *

Tharamon et al. 2014 Quantifying and identifying the microplastics in
(2016) two bivalve species: Danax sp. and Paphia sp.
Thushari et al. (2017) 2015 Quantifying and identifying the microplastics in

rock oyster (Saccostrea forskalii), striped
barnacle (Balanus amphitrite) and periwinkle
(Littoraria sp.)

* unpublished work.
Survey and monitoring

The Department of Marine and Coastal Resources (DMCR), under the Ministry of Natural
Resources and Environment, have conducted marine plastics research work along the Thai
coastline since 2015. International Coastal Cleanups led by DMCR between 2009 and 2015
documented plastic disposables as the top marine debris.The work expanded to the sampling
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and quantification of microplastics, with the establishment of a long term monitoring plan by
2019. However, these information may not be accessible as publication or reports and may
possibly be written in the Thai language.

Source differentiation

There is no published study on the source differentiation of marine plastics.
Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

The impact of microplastics on marine organisms have been studied on sessile marine
organisms like bivalves, barnacles and a periwinkle (Tharamon et al., 2016; Thushari et al.,
2017). The type of plastic was examined and the accumulation rate in the organism reported.

Abandoned, lost or otherwise discarded fishing gear (ALDFG)
There is no published study on abandoned, lost or otherwise discarded fishing gear.
2.9.3 Main players in marine plastic research

The Department of Marine and Coastal Resources (DCMR) is a key player in the research of
marine plastics in Thailand.

29.4 Gaps

Despite the amount of work conducted on both macro- and microplastics, the employed
methods and gathered results may not be accessible to other researchers. This may lead to a
lack of standardisation in protocols for detection, sampling and extraction of microplastics, or
even double efforts.

2.9.5 Fora/symposia hosted

WESTPAC Training Workshop on Distribution, Source, Fate and Impacts of Marine
Microplastics in Asia and the Pacific (2017)

Organised by I0C Sub-Commission for the Western Pacific (WESTPAC), the workshop serves
as a platform for networking, sharing, developing regional capacity, identifying challenges and
gaps, and exploring the possibility of joint monitoring for marine microplastics.

ASEAN Conference on Reducing Marine Debris in ASEAN Region (2017)

Organised by the Ministry of Natural Resources and Environment of Thailand in coordination
with the ASEAN Secretariat, the conference seeks to bring together relevant stakeholders to
for critical information exchange on the issue of marine debris pollution.

2.10 Viet Nam
2.10.1 Context

Solid waste generation
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In the 2012 World Bank report, the Municipal Solid Waste for Viet Nam was estimated at
35,068 tonnes a day, at 1.46 kg per capita per day, and projected to increase to 72,909 tonnes
a day at 1.80 kg per capita per day by 2025 (Hoornweg and Perinaz, 2012).

Plastics as a proportion of solid waste

The composition of plastic in solid waste was estimated at 16% for Viet Nam (Hoornweg and

Perinaz, 2012).
Plastic waste management

Vi et Nam was

ranked fourth on Jambeck
amount of ocean plastics through solid waste mismanagement.

2.10.2 Status of understanding of extent of pollution from marine plastic

et

al

Currently, there are limited studies on marine plastics in Viet Nam and it does not appear to be

the priority.
Published work/ Study Scope of Work
Research team period
Lahens et al. (2018) 2015, Quantifying macroplastic and microplastic in
2016 Saigon River
van Emmerik et al. 2018 Quantifying and identifying plastic emission from

(2018)

the Saigon River to the ocean and cross
checking with estimation models

Survey and monitoring

Both studies by Lahens et al. (2018) and van Emmerik et al. (2018) examined the amount of

plastics in the water surface of the Saigon River. The latter study suggests that river emissions
of plastics are up to four times higher than that estimated by Lebreton et al. (2017).

Source differentiation

Plastics were sorted into types in Lahens et al. (2008) with high concentrations of fibers and

fragments sampled in various colours and shapes.

Hotspots

There is no published study on the hotspots of marine plastics.

Ecological and environmental impacts

There is no published study on the ecological and environmental impacts of marine plastics.

Abandoned, lost or otherwise discarded fishing gear (ALDFG)

There is no published study on abandoned, lost or otherwise discarded fishing gear.

2.10.3 Main players in marine plastic research

No players were identified.
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2.10.4 Gaps

There is a lack of awareness on marine plastic issues in Viet Nam. Little is known about the
current status of marine plastic pollution in Viet Nam. It is recommended to quantify, monitor
and identify hotspots of marine plastics. To permit regional comparisons, it will be critical to
utilise the same units of measures as studies conducted in the other countries thus far.

2.10.5 Fora/symposia hosted

Viet Nam has not hosted any forum or symposium related to marine plastics research.
2.11  Regional summary

2.11.1 Comparison of research focus

The efforts expended by the ten member states of ASEAN on marine plastics research are
varied in methods and research focus. Coalescing the information gathered, the total literature
reviewed in this report is 63, and notable countries with more extensive research are
Indonesia, Malaysia and Singapore. Indonesia displayed attempts to understand more aspects
of the marine plastics problem than all other Southeast Asian countries (Fig. 2). It is the only
country with efforts in trying to identify hotspots and accumulation zones of marine plastics.
The most common research focus across the countries is the surveying and monitoring of
marine plastics in the coastline or in the waters (Fig. 2). This is logical, since quantifying the
plastics is often seen as the first step towards understanding the pollution. Results also
showed that the examinations of the ecological and environmental impacts of marine plastics
are of interest to many countries (Fig. 2). However, research on impacts tend to skew towards
the quantifying of marine plastics within marine organisms. The downstream effects of marine
plastics, such as organismal ingestion, accumulation, trophic transfer are less studied, and can
further impact communities, habitats and consequently ecosystem functionality.
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Figure 2: Marine plastics research focus in the ten ASEAN member states (n=63). Some
research accounted for more than one category of research focus.
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2.11.2 Comparison of methodologies used

To investigate the state of marine plastics in their waters, again Indonesia incorporated the
greatest diversity of methods to examine the downstream effects, sources, and hotspots (see
Table 2). Sampling and quantifying what is out there are seen as the first steps to make sense
of the state of plastic pollution, which explains why they are the most common methods across
the ten ASEAN states (Table 2). Plastics identification and monitoring are next in line. Ex situ
laboratory experiments and the writing of numerical models for predictions are less common
and may be suggestive of more specialised later-stage studies.

Table 2: Methodologies employed in marine plastics research in Southeast Asia

BRN KHM IDN LAO MYS MMR | PHL SGP THA VNM

Review
(literature/
social media)

Sampling
Monitoring
Quantification
Identification

Laboratory
experimental
work

Simulation
model

Legend - Method employed in marine plastics research

B Vethod not employed in marine plastics research

2.11.3 Comparison of macro and micro-plastic research

From the literature search, it appears that quantification of marine plastic debris or
macroplastics are reported more readily in grey literature and less in research publications.
Nevertheless, there is an equal representation of both macro- and microplastics work in this
report (see Fig. 3).

Figure 3: Research efforts on macro- and microplastics in the ten ASEAN member states
(n=63). Some research accounted for more than one category of plastic type.

2.11.4 Comparison of plastic sampling

For the sampling of plastics in different parts of the marine environment, sediment or substrate
sampling is the most numerous (Fig. 4) which may be attributed to the number of coastline

research (focused on the intertidal). The investigation of plastics on the water surface or in the

water column is less prominent. Quantifying the amount of plastics in or on marine organisms

may be opportunistic, depending on beached marineor gani sms 6 carcases. Ho
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gain momentum if the research focus centers on bio-accumulation or toxicity of plastics in
marine organisms with potential to impact human health.
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Figure 4 Marine environs sampled for marine plastics research in the ten ASEAN member
states (n=63). Some research sampled in more than one marine environ.

2.11.5 Comparison of research funding

From the literature reviewed, research funding came from either the government (25.8%) or
the university (16.1%) from which the work was conducted (see Fig. 5). Only 9.7% and 9.7% of
the funding came from private or non-ASEAN sources, respectively (e.g., Japan, Sweden).

4V

@® Government @ University @ Private @ Non-ASEAN @ Information unavailable

Figure 5 Research funding sources of the literature reviewed (n=63).
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2.11.6 Overall summary

In general, marine plastics research in the ASEAN region is still at an early stage compared to
the international scene. The common research thrust of the Southeast Asian countries is to
survey and monitor the state of marine plastic pollution. There is also great potential for
research on ecological and environmental impacts to expand beyond enumerating plastics
within organisms. Processes leading to plastics in the waters like sources of plastic leakage,
accumulation zones and hotspots received less attention comparatively. Despite this, it is
recommended to examine sources of plastic leakages, paying close attention to contribution
from rivers in Southeast Asia. Lastly, efforts are observed within countries but there is no
report of regional collaborative work.
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3 Regional programmes and research on
marine plastic under the auspices of
regional institutions and funding
agencies

3.1 Chart showing intergovernmental bodies dealing with marine plastics
Chart 2 below

3.2 Programmes, reports and events within the ASEAN

3.2.1 ASEAN Mandate

The Association of Southeast Asian Nations (ASEAN) is a regional cooperative
intergovernmental organization. It currently has ten member states: Brunei, Cambodia,
Indonesia, Lao PDR, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Viet Nam.
It was established in 1967 and has had its current make-up since 1999. It has a
comprehensive institutional structure organised around three pillars:

1. The ASEAN Socio-Cultural Community (ASCC),
2. The ASEAN Economic Community (AEC), and
3. The ASEAN Paolitical-Security Community.

Each pillar is headed by a Council Meeting and divided into several levels of seniority with
reporting flowing up from the working groups and technical subject-matter centres. All three
Councils report to the ASEAN Coordinating Council and to the ASEAN Summit, the highest
level. All three pillars have several bodies involved in issues related to marine environmental
protection.

ASEAN member states also have institutional relationships with a number of partner countries
and international organisations. The ASEAN + China, the East Asian Summit (EAS),
composed of ASEAN + 8 countries and the ASEAN Regional Forum are of particular relevance
to the protection of the marine environment including marine plastics.(See Chart 1)

3.2.2 ASEAN Meetings of decision makers and developing initiatives

There is no regional action plan yet. The ASEAN Blueprint 2025 or the upcoming ASEAN
Strategic Plan on the Environment are expected to include action on marine litter prevention,
especially plastic pollution.

However, there seems to be a Framework of Action on Marine Debris which comprises four (4)
priority areas:

(i) Policy Support and Planning;

(i) Research, Innovation, and Capacity Building;
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(iif) Public Awareness, Education, and Outreach; and
(iv) Private Sector Engagement.

It is referred to in the Joint Statement issued at the March 2019 Special ASEAN Ministerial
Meeting on Marine Debris organised by Thailand (in Bangkok) to provide ASEAN with a
platform to explore and pursue concrete actions on combating marine debris and strengthen
collaboration between ASEAN and supportive partners to address marine debris issues in the
region effectively. The Joint Media Statement summarises the approach of the meeting and
indicates that the Bangkok Declaration on Combating Marine Debris in ASEAN Region will be
put forward for consideration and adoption by the ASEAN Leaders at the 34th ASEAN Summit
in Bangkok, Thailand scheduled for 20-23 June 2019. (https://asean.org/storage/2019/03/3.-
Joint-Media-Statement-SAMM-5-March-2019-Thai-Logo.pdf)
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Chart 2
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