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G20 Workshop on Scientific Knowledge and Innovative Solutions for
Marine Plastic Litter: Supporting the G20 Implementation Framework for
Actions on Marine Plastic Litter
8 October 2019, Tokyo, Japan

Meeting report
Background
At the G20 Osaka Summit1 in June 2019, G20 Leaders stated their determination to
swiftly take appropriate national actions for the prevention and significant reduction of
discharges of plastic litter and microplastics to the oceans. They also agreed the
‘Osaka Blue Ocean Vision’2, aiming to reduce additional pollution from marine plastic
litter (MPL) to zero by 2050 through a comprehensive life-cycle approach, that
includes reducing the discharge of mismanaged plastic litter by improved waste
management and innovative solutions while recognising the important role of plastic
for society. Furthermore, they endorsed the G20 Implementation Framework for
Actions on Marine Plastic Litter 3 adopted earlier by G20 Environment Ministers.
Mindful of the G20 Marine Litter Action Plan adopted in 20174, the G20 Workshop on
Scientific Knowledge and Innovative Solutions for Marine Plastic Litter was intended
to be a contribution to the Vision and the Framework, of which it addressed three
aspects: sources of plastic pollution, best practices for plastic pollution monitoring,
and innovative solutions for reducing marine plastic litter.
The workshop was co-organised by Japan (Ministry of Environment), the European
Union (Directorate General for Environment of the European Commission) and the
USA (Environmental Protection Agency). Introductions and welcome remarks were
given by each of the three co-chairs of the workshop, representing the three coorganising organisations: Mr Yoshihisa Shirayama (Japan), Mr Michalis
Papadoyannakis (EU) and Mr Chad McIntosh (USA). Approximately 70 participants
took part. The workshop was divided into three sessions covering sources,
monitoring and innovation, respectively. The agenda is provided in Annex I and
details of the speakers in Annex II. The presentations can be accessed at the
following URL: https://www.pco-prime.com/g20re/program.html - oct8.

Welcome and Introduction
Mr Shirayama (Associate Executive Director, Japan Agency for Marine-Earth
Science and Technology, Japan) opened the workshop and welcomed participants.
He reminded the meeting participants that marine litter, especially marine plastic litter
and microplastics, is a matter requiring urgent action given its adverse impacts on
marine ecosystems, livelihoods, and industries including fisheries, tourism, and
shipping, and potentially on human health. He described the outcome of the G20
Osaka Leaders’ Summit, the decision to adopt the ‘Osaka Blue Ocean Vision’ and
the Implementation Framework for Actions on Marine Plastic Litter.
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https://g20.org/en/documents/final_g20_osaka_leaders_declaration.html
https://www.mofa.go.jp/ic/ge/page25e_000317.html
3
https://www.g20karuizawa.go.jp/assets/pdf/G20 Implementation Framework for Actions on Marine
Plastic Litter.pdf
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http://www.g20.utoronto.ca/2017/2017-g20-marine-litter.html
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Mr Michalis Papadoyannakis, (Senior Expert, Marine Environment and Water
Industry Unit, Environment Directorate-General, European Commission) welcomed
the opportunity presented by the workshop to contribute to the discussions of the
coming days on the Implementation Framework for Actions on Marine litter. This was
in the context of the 2017 G20 Marine Litter Action Plan and of relevant UNEA-4
resolutions, including on marine litter, single-use plastics, and sustainable
consumption and production. He explained that the EU’s approach is based on the
circular economy model, extracting the maximum value and use from all raw
materials, products and waste, and keeping them in the economy for as long as
possible while fostering energy savings and reducing greenhouse gas emissions and
other environmental impacts. The EU’s Circular Economy Action Plan supports
innovation, not only in technologies, but also in economic and social systems and in
lifestyles, as we believe that the circular economy can provide a crucial contribution
to sustainable consumption and production. For marine litter in particular, the EU
focuses on prevention and on an integrated approach tackling both land- and seabased sources of plastics and microplastics, regardless of origin; he stressed that, in
spite of inevitable knowledge gaps, we already know enough to act.
Mr
Papadoyannakis referred to other relevant EU legislation including the Marine
Strategy Framework Directive which he expanded upon during Session 2.
Mr Chad McIntosh (Assistant Administrator of the US Environmental Protection
Agency's Office of International and Tribal Affairs) welcomed the workshop as an
opportunity to further dialogue and thanked Japan for compiling country efforts to
combat marine litter as a follow up to the G20 Implementation Framework for Action
on Marine Plastic Litter. He reiterated that marine litter is one of the US’s top
priorities and outlined US actions to tackle the issue, which have a strong focus on
improving solid waste management to address the significant land-based sources of
marine litter. The US is working with others on innovation, including through the
Wrap Recycling Action Program and the Trash Free Waters Program. Mr McIntosh
stated that the G20 is an ideal forum to harness the spirit of innovation and that we
need the innovative know-how of all stakeholders to address the complex and
pressing issue of marine litter.

Session co-chairs, left to right: Mr Michalis Papadoyannakis, Mr Yoshihisa Shirayama and Mr
Chad McIntosh.
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Session 1 - Scientific knowledge on sources of marine plastic
litter
Chair: Mr Michalis Papadoyannakis, Senior Expert, Marine Environment and Water
Industry Unit, Environment Directorate-General, European Commission

Background
Mr Papadoyannakis introduced the background to Session 1, reminding the
participants that the G20 had agreed, within the G20 Implementation Framework for
Actions on Marine Plastic Litter, to ‘encourage scientific communities and relevant
experts explore ways to identify and estimate the sources, pathways and fate of
plastic waste leakage toward the development of global land and sea-based source
inventories’. In addition, the G20 had agreed to request the UNEP Executive
Director, in the context of the UNEA Resolution 4/6 on ‘Marine plastic litter and
microplastics’5, to immediately strengthen scientific and technological knowledge to
prepare an assessment of sources, pathways and hazards of plastic litter and
microplastics. Session 1 represented an important contribution to this exercise.

Session 1 presentations
Mapping of the global plastic value chain and loses to the environment
Heidi Savelli, United Nations Environment
Programme (UNEP), Nairobi, Kenya
Ms Savelli explained that, when looking at
the global plastic value chain and losses to
the environment, the primary source of
plastic losses occurs between the use and
end-of-life stage. In order to better identify
priority interventions to reduce such losses it
is necessary to improve knowledge on
sources, pathways and baselines through
e.g. monitoring and assessment. This would
also allow the identification of the main problematic product/polymers to be
addressed through upstream interventions to reduce the influx into the marine
environment. As a whole, the long-term priority is to generate a systematic approach
to reduce and soundly manage plastics, by looking at the entire value chain to
identify the available opportunities to address the problem of marine litter. By ‘value
chain’, UNEP refers to: ‘The entire sequence of activities or parties that provide or
receive value in the form of products or services (e.g. suppliers, outsource workers,
contractors, investors, R&D, customers, consumers, members).’ The value chain
runs in parallel with the product life cycle, in order to cover all stages, from raw
material extraction to end of life, including waste management. UNEP is investigating
the potential of the World Environment Situation Room to realize a more
comprehensive and reliable system of data management and access. A White Paper
on a possible global data and information platform will be presented (in draft) at the
3rd UNEA Ad hoc Expert Group (AHEG) meeting in Bangkok in November 2019.

5
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Export of plastic litter by rivers to the ocean
Christian Schmidt, Helmholtz Centre for
Environmental Research, Leipzig, Germany
Mr Schmidt explained that rivers are
considered to be a major pathway for
connecting land-based litter sources with the
marine environment 6 . An estimated annual
amount of ~2 million tonnes of plastic litter is
exported into the oceans by rivers. This is
somewhat less than the figure from the 2015
Jambeck et al. study7 (4.8 – 12.7 million tonnes
per year), which did not specifically taken into account leakage pathways, such as
rivers. Ten rivers are estimated to supply between 70-90% of the total river export of
plastic litter. Most of these are in Asian countries, combining rapid economic growth
with still underdeveloped waste management. The export of plastic litter to the ocean
includes material lost due to flooding or other natural events (e.g. tsunamis, tropical
storms, river flooding), i.e. not necessarily waste per se. Overall, estimates of riverine
plastic litter export are based on very little data and mitigation efforts should ideally
be informed by rigorous monitoring programmes.
Methods of monitoring marine plastic discharges through rivers and
development of a source inventory of marine plastic litter in Japan
Yasou Nihei, Professor, Faculty of Science
and Technology, Department of Civil
Engineering, Tokyo University of Science,
Japan
Mr Nihei presented a comprehensive study of
rivers in Japan as a pathway delivering
plastics to the ocean, based on a combination
of modelling catchments and in-situ sampling,
for both micro- and macro-plastics.
He
emphasised the importance of flood events,
when plastic loads can be an order of magnitude higher than in low flow conditions, a
factor that needs to be considered when designing monitoring programmes. The
lateral and vertical distribution of microplastics in river cross-sections also needs to
be taken into account. Estimates of discharges of plastics to the ocean were lower
than in a 2015 study by Jambeck et al., but similar to those made by Lebreton and
co-workers in a 2017 publication8. There is a need to develop automated systems to
monitoring floating macro-plastics, such as using video cameras combined with
image processing.

6

Schmidt et al. (2017). Export of Plastic Debris by Rivers into the Sea. Environmental Science and
Technology 51 (21), 12246-12253. https://doi.org/10.1021/acs.est.7b02368
7
Jambeck et al. (2015). Plastic waste inputs from land into the ocean. Science, 347 (6223), 768-771.
https://science.sciencemag.org/content/347/6223/768.full
8
Lebreton et al. (2017). River plastic emissions to the world’s oceans. Nature Communications, 8,
15611. https://www.nature.com/articles/ncomms15611
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Releases of microplastics to the environment
Hrissi Karapanagioti, University of Patras,
Greece
Ms Karapangioti emphasised the importance of
wastewater as a major pathway of microplastics to the environment. She reviewed
aspects of global wastewater treatment (WWT)
plants (e.g. treatment stages, stormwater,
sludge separation) and their relation to the
removal and release of microplastics. Globally
only about 20% of wastewater passes through
WWT plants. Modern WWT can remove over 98% of microplastics from wastewater,
but that still leads to considerable quantities being released in the discharge. Filtered
microplastics remain in the sludge which is often used as a soil conditioner, resulting
in the transfer of substantial quantities of microplastics to agricultural land, where
they may build up in the soil, or be transferred back to rivers in run-off. The main
conclusion was that we need to ensure that a higher percentage of the global
population has access to adequate WW and storm water treatment plants, as well
as sustainable sewage sludge treatment and use. In addition, the incorporation of
filtration into functionally compliant WWT plants will only provide marginal
improvements in removal efficiencies, and prevention and treatment of releases at
source would be more effective than relying on improved WWT.

Session 1 panel discussion
The four speakers formed a panel, responding to questions from the workshop
participants. Key points from the panel discussion included:
 The proportion of ‘mismanaged waste’ can be used to predict to generation of
marine plastic litter but it is not the only indicator of plastic pollution of the
marine environment.
 It is important to consider both sources and pathways of marine plastic litter,
as well as potential hot-spots.
 Rivers represent an important pathway for transporting plastics and
microplastics to the ocean. The panel discussed whether it is practical and
necessary to attempt to monitor all pathways that contribute to riverine
plastics. Given the enormity of this task it was concluded that a welldeveloped riverine monitoring network will provide a lot of information about
the sources and pathways that contribute to marine litter, before needing to
consider the direct monitoring of specific sources, such as stormwater drains.
 Concerning the monitoring of plastics and microplastics in rivers, it is
important to recognise the heterogeneity of the cross-sectional distribution of
solids, including the vertical distribution of plastics, and the significant
temporal differences in river flow and plastic abundance (daily, weekly,
seasonal). Extreme flooding events may be very important in transporting
plastics to the ocean.
 Wastewater represents an important pathway for microplastics and the
provision of wastewater treatment (WWT) can be a highly effective
mechanism to capture microplastics. However, the retention efficiency of
particulates in WWT varies significantly. Globally only 20% of wastewater
receives any treatment. Placing post-treatment sewage sludge on agricultural
land represents an additional potential pathway for microplastics, although
the proportion reaching rivers/ocean is unknown.
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Vehicle tyre debris has been proposed as a major source of microplastics to
the environment (based on estimates of tyre wear), but it remains unclear
what proportion of this material reaches the ocean.
Improved data and models are needed, with industry, academia, NGOs and
governments all having a role.
There is a need for more harmonised common definitions and methods to
monitor marine litter, with different methods required depending on the size of
the plastics. Harmonisation will allow for greater comparability of data, for
both micro- and macro-plastics.
The Life Cycle Approach should be taken into account.
UNEP is initiating an assessment of land-based sources, pathways and river
inputs of plastic to the ocean, including adverse effects, and will report the
initial findings to the third meeting of the Ad Hoc Open Ended Expert Group in
Bangkok. The assessment will contribute to the 2020 SDG14 conference and
the UN Decade of Ocean Science.
UNEP will be supporting (with IOC-UNESCO and other partners) the next
phase of GESAMP Working Group 40, focussing on risk assessment
methods for marine litter and microplastics.
Further assessment is needed to estimate the proportion of waste generated
on land that reaches the ocean.
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Session 2 – Harmonised monitoring and data compilation
Co-chair: Mr Yoshihisa Shirayama, Associate Executive Director, Japan Agency for
Marine-Earth Science and Technology, Japan

Background
Mr Shirayama introduced the background to Session 2, reminding the participants
that the G20 had agreed, within the G20 Implementation Framework for Actions on
Marine Plastic Litter, to ‘encourage the development of global-scale monitoring of
marine litter, especially marine plastic litter and microplastics, using harmonized
methodologies’. In addition, the G20 had agreed to request the UNEP Executive
Director, in the context of the UNEA Resolution 4/6 on ‘Marine plastic litter and
microplastics’ to immediately strengthen scientific and technological knowledge
through ‘recommending indicators to harmonize monitoring, report and assess
methodologies, taking into account the key sources of marine litter including plastic
litter and microplastics’. The focus of Session 2 was on best practices for monitoring
marine plastic litter to contribute to these agreements.

Session 2 presentations
GESAMP Guidelines for the monitoring and assessment of marine litter –
relevance to G20
Peter Kershaw, Joint Group of Experts on
Scientific Aspects of Marine Environmental
Protection (GESAMP)
Mr Kershaw introduced the rationale for
producing the monitoring guidelines and the
intended benefits, and summarised the main
components. The guidelines include: the need
for clear definitions; overall principles for
designing
monitoring
programmes;
a
description of the dynamics of the four main
environmental compartments (seashore, surface and near-surface seawater,
seafloor and biota) and recommendations for sampling and sample characterisation
and analysis. A digital version of the report is available on the GESAMP website9 and
it is planned to print additional hard copies. The next focus for the GESAMP working
group that produced the guidelines (WG40) will be on methods for risk assessment
of marine plastic litter and microplastics. A new GESAMP working group (WG43) has
started to assess sea-based sources of litter, focussing on shipping, fisheries and
aquaculture 10 . WG43 is co-led by the Food and Agricultural Organisation of the
United Nations (FAO) and the International Maritime Organisation (IMO, and cosponsored by UNEP.

9

http://www.gesamp.org/publications/guidelines-for-the-monitoring-and-assessment-of-plasticlitter-in-the-ocean
10
http://www.gesamp.org/work/groups/wg-43-on-sea-based-sources-of-marine-litter
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Yukaka Michida, University of Tokyo, Japan
Mr Michida explained the current difficulties of
comparing the results of studies reporting
microplastic abundances in the sea surface
due to the use of diverse monitoring methods.
He described an initiative in Japan to evaluate
sampling and reporting methods, bringing
together experts from 12 countries. The
initiative was implemented in December 2016,
followed
by
an
inter-laboratory
intercomparison exercise in 2017. A comparison of field sampling methods took place in
2018 and a third expert group meeting took place in March 2019 to finalise the draft
of the guidelines. The guidelines report was published in May 2019 11 , providing
recommendations for harmonising sampling and analytical methods to enable
comparison of the results obtained in many studies. Further field studies are being
undertaken in 2019 to further evaluate details of the sampling methodology.
Model simulation on floating plastics using monitoring data
Atsuhiko Isobe, Professor, Center for Oceanic
and Atmospheric Research Kyusu University,
Japan
Mr Isobe provided a description of monitoring
and modelling studies of marine plastic
pollution in Japan. His presentation focussed
on an assessment of the current status and
probable future risk and concluded with
recommendations to bring about a sustainable
reduction in plastics in the environment. A
numerical simulation was carried out to estimate the distribution and abundance of
ocean plastics over a period of 50 years, based on current predictions of plastic
waste generation. As a result, he made the following prediction: ‘Unless the amount
of mismanaged plastic waste is reduced substantially, marine plastic pollution is
likely to proceed to a point of no return, beyond which marine organisms will be
harmed, as has been shown in laboratory experiments.’ Four courses of action were
suggested to counter this threat: to uncover the generation, transport and fate of
microplastics in the ocean; to monitor the current status of microplastic abundance
with improved monitoring; to conduct improved risk assessments to quantify the
impact; and, to developed more environmentally-friendly plastics or alternative
materials.

11

http://www.env.go.jp/en/water/marine_litter/guidelines/guidelines.pdf
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Monitoring and assessment methods in support of the EU’s Marine
Strategy Framework Directive (MSFD)
Stefanie Werner, Federal Environment Agency,
Germany
Ms Werner provided an introduction to the
European
Marine
Strategy
Framework
Directive (MSFD, 2008/56/EC)12. Marine Litter
is considered as a major environmental
stressor under the MSFD, listing it as the tenth
of
eleven
qualitative
Descriptors
for
determining a good environmental status of the
European Seas. Scientific research, especially
on the detrimental impacts of plastic litter in the marine environment, is on-going, and
will provide a sound evidence base on which policy needs can be determined in
order to take action. Therefore, within the common implementation strategy for the
MSFD, an EU Technical Group on Marine Litter (TG ML)13 has been set up to enable
the provision of agreed advice and guidance on marine litter related topics including
monitoring and assessment methods linked to source attribution and harm caused by
marine litter. Testing of scenarios for baselines setting and deriving threshold values
for marine litter criteria are among the topics that are currently being discussed with
the aim to provide a joint view across the EU. The talk provided an overview of
monitoring methods recommended by the TG ML, but also showed how harmonized
monitoring enables new pieces of legislation on measures required to combat marine
litter. Directive (EU) 2019/904 14 on the reduction of the impact of certain plastic
products on the environment is the most recent example. It is based on the scientific
identification of the most common and harmful litter items on European beaches.

Insights from the implementation of monitoring projects in Europe
Thomais Vlachogianni, Mediterranean
Information Office for Environment, Culture and
Sustainable Development (MIO-ECSDE),
Athens, Greece
Ms Vlachogianni provided an overview of
research projects conducted in Europe that
were relevant to the implementation of the
MSFD and had been supported using a variety
of EU funding instruments. Focal areas
included: generating fit-for-purpose data to
pinpoint effective decision making; fine-tuning monitoring and assessment methods;
paving the way for harmonised and coordinated monitoring and assessment
approaches; and, strengthening monitoring and assessment through participatoryscience initiatives. Ms Vlachogianni’s previous findings showed that up to 90% of
beach litter can be composed of plastic, with a large proportion categorised as
single-use plastic. She argued that it is important to monitor all types of shoreline, not
just those associated with coastal tourism. Much of the observed litter may have a
trans-boundary origin, but this is often difficult to establish. Ms Vlachogianni identified
the following ‘must dos’ to ensure that fit-for-purpose marine litter data and
knowledge are produced in order to address the knowledge needs of the various
12

https://www.eea.europa.eu/policy-documents/2008-56-ec
https://mcc.jrc.ec.europa.eu/main/dev.py?N=41&O=433
14
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019L0904
13
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stages of the policy cycle: harmonised and coordinated common and comparable
monitoring approaches should be implemented; the geographical coverage of survey
sites for all marine litter indicators should be increased and expanded; and,
homogeneous, consistent data-sets allowing for marine litter cross-border
assessment should be collected, managed, valorised and shared via appropriate
centralized databases.

Session 2 panel discussion – harmonised monitoring
The five speakers formed a panel, responding to questions from the workshop
participants. Key points from the panel discussion included:
 It is essential to have adequate national monitoring of quantities of plastic litter
and microplastics and of their impacts on marine and coastal biodiversity and
ecosystems.
 Marine litter has affected a large number of marine species, although impacts at
a population level have not been demonstrated.
 Macro- and micro-litter provide a substrate for a wide variety macro- and microflora and fauna, bacteria and viruses. These can be transported over great
distances by ocean currents, with the potential for introducing invasive species.
 Many plastics are characterised by additional chemicals. These include
chemicals incorporated during manufacture and contaminants absorbed from the
surrounding environment. Such chemicals can leach from the plastic and often it
is difficult to assign the origin due to the multiplicity of potential sources.
 Achieving the harmonisation of marine plastic litter and microplastic monitoring
on a global scale will require efforts to standardise or otherwise harmonise
sample collection, analysis and reporting methods.
 It is important to engage different sectors and stakeholder groups – e.g. as has
happened with the fisheries sector in Europe.
 It is difficult to quantify the economic impact of marine litter – some examples of
direct costs exist but these are not comprehensive and indirect costs (e.g. loss of
tourists), especially ecosystem service degradation, are very difficult to quantify.
However, even if we do not have a full picture of the indirect costs, the direct
costs of marine litter are substantial.
 Monitoring should be designed to measure impacts and the panel emphasise the
need for improved risk-based assessment.
 Sampling and analysis both pose difficulties. For example, sample contamination
by micro-fibres has been recognised as a major problem and analytical costs can
be high, restricting the number of samples that can be analysed. In both cases
there is a need to ensure representativeness, more automation in sampling and
analysis, and understanding the limitations of methods (e.g. what it is not being
measured, such as microplastics <330 micron in diameter using towed Manta
trawls).
 Quality control of data acquisition and reporting is very important, especially for
establishing a global database, to provide access to reliable information for
stakeholders.
 It is important to evaluate the impact of extreme events (e.g. floods, tsunami,
tropical storms) and incorporate this in the monitoring strategy.
 More data covering temporal and spatial variability of marine litter on a global
scale are needed. There is the potential to make greater use of citizen scientists,
but attention to data quality is essential for the data to be considered reliable.
 One approach could be to establish a forum for experts to consider best practice
for monitoring plastic marine litter and microplastics.
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Session 3 - Innovative solutions for reducing marine plastic
litter
Co-chair: Chad McIntosh, Assistant Administrator, Office of International and Tribal
Affairs, Environment Protection Agency, United States of America

Background
Mr McIntosh stated that innovative solutions are essential to make progress on
reducing the impact of marine litter and achieve the ‘Osaka Blue Ocean Vision’. The
focus of Session 3 was to gain an understanding of the various actions taken by a
range of stakeholders to encourage innovation, as well as consider how to promote
environmentally sound innovative solutions. The USA works with industry, academia,
NGOs and others to strengthen efforts at global, regional and national levels to
reduce waste, including plastic waste, in the ocean through innovation. Mr McIntosh
added his support to the statement ‘we know enough to take action’. He mentioned
initiatives underway both domestically and in other countries, including through
EPA’s Trash Free Waters program in Latin America and the Caribbean, and the
importance of bringing local actions to scale. He cited the America Recycling
Summit, taking place in November 2019, as one of many examples of action to spur
innovation.

Session 3 presentations
Innovative solutions for marine plastic litter
Shardul Agrawala, OECD, Paris, France
Mr Agrawala presented a framework for looking
at innovative solutions. Innovative solutions are
not limited to technologies about plastics and
include: green design, chemical recycling, 3D
printing, digitisation, new business models and
behavioural nudges. He pointed out that
unprecedented concern amongst the public and
policy makers had been a key trigger for
seeking innovative solutions. For example,
‘single-use’ was declared the Collins Dictionary Word of the Year 2018. Key barriers
to the introduction and scalability of innovative solutions in the plastic sector include:
un-priced externalities of virgin plastics; the complex chemical composition of
plastics; high investment costs and spill-over effects; consumer preferences and
behavioural biases; and, policy misalignments. Policy solutions to support innovation
include: getting the prices right; leveraging regulatory policies to prevent leakage,
exploiting information instruments; and aligning policies across different areas.
Japanese chemical industries’ innovative solutions for reducing marine
plastic litter
Toshihiko Higuchi, General Manager, Japan
Chemical Industry Association, Tokyo, Japan
Mr Higuchi explained how Japanese chemical
industries contribute to reducing marine
plastic litter, while delivering significant social
benefits by plastic materials. He gave a
number of examples of innovation by several
Japanese companies, for example: Kao
approaches for plastic reduction through
13

concentrated / refill packaging, achieving 75% plastic packaging use reduction
across Japan; FP Corp. establishing a recycling process of used PET bottles to
make food trays for circular recycling; Showa Denko developing a plastic chemical
recycling business; and, KANEKA producing the biodegradable polymer PHBH. In
addition, the Japan Chemical Industry Association is developing an evaluation
method for recycling and recovery options of plastic waste by life cycle assessment
methods.
Plastics for a circular world
Ayano Iki, Dow Chemicals and Alliance to
End Plastic Waste, Tokyo, Japan
Ms Iki presented the concept of a circular
economy from a chemical company
perspective, drawing on examples from Dow.
A number of examples of innovation were
given from across the product lifecycle. These
included the development and support for
reuse formats; product offerings to contribute
to reducing raw material usage and
simplifying packaging structures; investment
in global waste management infrastructure to improve recovery; and, continuing
progress to increase recyclability and stimulate recycling markets. Educational
events are organised focussing on awareness raising in the context of the SDGs.
Innovation in plastics material recycling – a European perspective
Emmanuel Katrakis, Secretary General,
European Recycling Industries' Confederation
(EuRIC), Brussels, Belgium
Mr Katrakis presented the case for moving
from a linear to a circular economy as being a
must from both an environmental and
business perspective. He descried how the
EU has set up policy instruments, over the
last 40 years, that paved the way towards
today’s circular economy. The waste
hierarchy, enshrined in EU legislation in 1975
and revised in 2008 15 , is one of them. Since then, the policy toolkit has been
considerably widened and specific sectors, such as plastics, have been addressed,
including by setting targets. Among the many measures taken to ensure plastics
circularity, three are already or have the potential to be game changers: 1) recycled
content targets set up by the Single-Use-Plastics (SUP) Directive; 2) emphasis
placed on eco-design for recycling, be it for packaging or technical plastics; and, 3)
minimum requirements for Extended Producer Responsibility (EPR) Schemes 16 .
Besides binding measures, voluntary commitments such as the Circular Plastics
Alliance 17 contribute to build a stronger understanding of obstacles to plastics
circularity and exchange, and remedy them with the most relevant actors of the value
chain (waste managers, recyclers, converters, end users). Last but not least,
behavioural change using different tools, is absolutely essential for a better
management of plastics and prevention of plastic litter.
15

https://ec.europa.eu/environment/waste/framework/
https://ec.europa.eu/environment/waste/pdf/target_review/Guidance on EPR - Final Report.pdf
17
https://ec.europa.eu/growth/industry/policy/circular-plastics-alliance_en
16
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Consumer Packaged Goods (CPG)
Geoff Freeman, President and CEO, Grocery
Manufacturers Association, USA
Mr Freeman discussed the Consumer
Packaged
Goods
(CPG)
industry’s
commitments to recyclable, compostable
packaging and using recycled content. He
added that while important, these packaging
innovations alone will not be enough. To solve
this global problem, we must look holistically
at the failings of our recycling system and
work collaboratively with every stakeholder toward common goals of raising recycling
rates and keeping packaging out of the environment.
Addressing single-use plastic products
Michalis Papadoyannakis, Senior Expert,
Marine Environment and Water Industry Unit,
Environment Directorate-General, European
Commission
Mr Papadoyannakis explained that EU
legislators have recently adopted a specific
regulatory instrument 18 to address the
problem of marine litter from single use
plastics and fishing gear, as part of the EU’s
Circular Economy Action Plan 19 and its
20
Strategy for Plastics . It is closely connected to the EU Marine Strategy Framework
Directive and the EU waste management legislation. It provides for a mix of
measures from product bans to reducing consumption, product marking, product
design requirements, extended producer responsibility and awareness raising. It
addresses 70% of all marine litter in the EU. All plastics, regardless of potential
biodegradability under specific conditions, are currently within the scope of the
Directive. In some respects, the Directive follows a similar approach to the successful
2015 Plastic Bags Directive 21 , which brought about a rapid shift in consumer
behaviour. When properly implemented, the new regulatory instrument should spur
innovative solutions to avoid a throwaway society and lead to a significant reduction
in plastic litter found on EU beaches and in EU waters. Furthermore, it constitutes a
concrete and substantive EU contribution to the implementation of the recent UNEA
resolutions on plastic litter and microplastics, on single-use plastic products, and on
sustainable consumption and production.

Session 3 Panel discussion
Key points from the panel discussion included:
 There is no ‘silver bullet’ or one solution to this problem. Solutions should be
applied along the lifecycle of plastics including innovative products, systems,
technologies, business models, and processes.
 Public-private partnerships are important and the private sector has an
important role in innovative solutions for marine plastic litter.
18

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019L0904
https://ec.europa.eu/environment/circular-economy/index_en.htm
20
https://ec.europa.eu/commission/news/eu-plastics-strategy-2018-nov-20_en
21
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32015L0720
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The lack of harmonised standards and definitions impede public-private
partnerships, effective design for the environment and market-based
instruments.
Claims about biodegradable plastics need to be substantiated and
scientifically sound to avoid misleading consumers and worsening
microplastic pollution.
Increased public awareness and effective systems for recycling (including
consistent labelling) are needed to ensure a proper collection system.
Waste management, to prevent marine litter from entering the environment,
needs additional attention, including financial support, especially in the global
south.
G20 countries should not ‘export’ their waste problems to less well-developed
economies.
Identifying and measuring externalities can help capture non-market costs
and promote market-based solutions.
Further data collection is needed to improve our understanding of ecological
and socio-economic impacts (better targeting) but enough is known to act
now.
There is a need to assess direct and indirect ecosystem and socio-economic
costs and identify technological and behavioural innovations.
Several examples of behavioural nudges were described, such as the relabelling ‘other waste’ to ‘landfill’ on waste receptacles and marking street
drains with messages such as ‘the sea begins here’.
Development of harmonised standards across the G20 may be difficult to
achieve but should be considered.
We must have a full lifecycle understanding of environmental impacts when
considering alternatives to plastics; it is important to not just shift pollution
from plastics to other materials.
The G20 should use its convening power and influence to create change
globally.

Conclusion
The workshop presented an opportunity to share ideas about the challenges of the
complex issue and future directions for the G20 to work together to increase scientific
knowledge, address marine plastic litter sources, and promote further innovation. It
was recognised that adequate monitoring of plastics and microplastics in the marine
environment is essential, to address all aspects of sources, pathways, fate and
impacts. Tackling this challenge requires a collaborative approach. The G20
Implementation Framework for Actions of Marine Plastic Litter provides an effective
mechanism to promote and deepen such collaboration. The workshop should be
considered as a step forward to finding solutions, including the critical role of
promoting innovation.
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Annex I Agenda
Tuesday 8 October 2019
G20 Workshop on Scientific Knowledge and Innovative Solutions for Marine
Plastic Litter:
Supporting the G20 Implementation Framework for Actions on Marine Litter
Co-organized by Japan, the European Union and the United States of America
Co-chaired by
Yoshihisa Shirayama, Associate Executive Director, Japan Agency for Marine-Earth Science and
Technology
Michalis Papadoyannakis, Senior Expert, Marine Environment and Water Industry Unit,
Environment Directorate-General, European Commission
Chad McIntosh, Assistant Administrator of the US Environmental Protection Agency's Office of
International and Tribal Affairs

Venue: Elizabeth Rose Conference Hall (5th Floor), United Nations University
Headquarters
09:00- Registration
09:30
09:30- Welcome and introduction by
09:40 Yoshihisa Shirayama, Associate Executive Director, Japan Agency for MarineEarth Science and Technology, Japan
Michalis Papadoyannakis, Senior Expert, Marine Environment and Water
Industry Unit, Environment Directorate-General, European Commission
Chad McIntosh, Assistant Administrator of the US Environmental Protection
Agency's Office of International and Tribal Affairs
09:40- Session 1: Scientific knowledge on sources of marine plastic litter
11:00 Chair: Michalis Papadoyannakis, Senior Expert, Marine Environment and Water
Industry Unit, Environment Directorate-General, European Commission
Presentation by Heidi Savelli, United Nations Environment
Programme (UNEP), Global Programme of Action, Nairobi
‘Mapping of global plastic value chain and plastic losses to the
environment’
Presentation by Christian Schmidt, Helmholtz Centre for
09:5010:00
Environmental Research (UFZ), Leipzig, Germany
‘Assessing plastic debris export from rivers into the oceans’
Presentation by Yasuo Nihei, Tokyo University of Science,
10:0010:10
Japan
‘Methods of monitoring marine plastic discharges through rivers
and development of a source inventory of marine plastic litter in
Japan’
Presentation by Hrissi Karapanagioti, University of Patras,
10:1010:20
Greece
‘Microplastic releases from all sources to the environment’
Panel Discussion – Towards the development of a source
10:2011:00
inventory of marine plastic litter
Refreshment break
09:4009:50

11:0011:15
11:15- Session 2: Harmonized monitoring and data compilation
12:45 Chair: Yoshihisa Shirayama, Associate Executive Director, Japan Agency for
Marine-Earth Science and Technology, Japan
11:1511:25
11:2511:35

Presentation by Peter Kershaw, GESAMP
‘GESAMP guidelines for monitoring and assessment of marine
litter – relevance to G20’
Presentation by Yutaka Michida, University of Tokyo, Japan
(Former co-chairman of International Oceanographic Data and
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11:3511:45
11:4511:55
11:5512:05

Information Exchange under IOC-UNESCO)
‘Guidelines of harmonizing ocean surface microplastic
monitoring methods’
Presentation by Atsuhiko Isobe, Kyusyu University, Japan (Full
Member of Scientific Committee on Oceanic Research Working
Group 153)
‘Model simulation on floating plastics using monitoring data’
Presentation by Stefanie Werner, Federal Environment Agency
(UBA), Germany
‘Monitoring and assessment methods in support of the EU’s
Marine Strategy Framework Directive’
Presentation by Thomais Vlachogianni, Mediterranean
Information Office for Environment, Culture and Sustainable
Development (MIO-ECSDE), Athens, Greece
‘Insights from the implementation of monitoring projects’
Panel Discussion - Towards global marine plastic monitoring
and development of worldwide database

12:0512:45
12:45- Lunch break
13:45
13:45- Session 3: Innovative Solutions for reducing marine plastic litter
15:20 Chair: Chad McIntosh, Assistant Administrator of the US Environmental
Protection Agency's Office of International and Tribal Affairs
13:4513:55

13:5514:05
14:0514:15
14:1514:25

Presentation by Shardul Agrawala, Head of Division,
Environment and Economy Integration Division, Environment
Directorate, Organization for Economic Cooperation and
Development (OECD)
‘Innovation from design to consumption’
Presentation by Toshihiko Higuchi, General Manager, Japan
Chemical Industry Association
‘Japanese chemical industries’ innovative solutions for reducing
marine plastic litter’
Presentation by Akiko Iki, Alliance to End Plastic Waste

Presentation by Emmanuel Katrakis, Secretary General,
European Recycling Industries' Confederation (EuRIC),
Brussels
‘Innovation in plastics material recycling – a European
perspective’
Presentation by Geoff Freeman, President and CEO, Grocery
14:2514:35
Manufacturers Association, USA
Presentation by Michalis Papadoyannakis, Senior Expert,
14:3514:45
Marine Environment and Water Industry Unit, Environment
Directorate-General, European Commission
‘Addressing single-use plastic products’
Panel Discussion – Promotion of innovative solutions for
14:4515:20
reducing marine plastic litter through e.g. product design, waste
prevention, environmentally sound waste management, and
wastewater treatment
15:20- Session reporting and Closing remarks by
15:30 Chad McIntosh, Assistant Administrator of the US Environmental Protection
Agency's Office of International and Tribal Affairs
Michalis Papadoyannakis, Senior Expert, Marine Environment and Water
Industry Unit, Environment Directorate-General, European Commission
Yoshihisa Shirayama, Associate Executive Director, Japan Agency for MarineEarth Science and Technology, Japan
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Annex II - Speaker affiliations and short biographies

Heidi Savelli, UN
Environment,
Nairobi
Christian
Schmidt,
Helmholtz Centre
for Environmental
Research,
Leipzig, Germany

Heidi Savelli leads a team, focussed on marine litter, within the
Global Programme of Action (GPA) for the Protection of the Marine
Environment from Land-Based Activities (GPA), based in Nairobi.
Christian Schmidt leads a research group at the Helmholtz Centre for
Environmental Research, Leipzig, Germany. His research involves
developing concepts and models for better understanding and
predicting sources, transport and transformations of solutes and
particulate matter in river networks. This combines measurements,
data driven analysis and simulations. Plastic debris is one of the
target substances.

Yasou Nihei,
Professor, Faculty
of Science and
Technology,
Department of
Civil Engineering,
Tokyo University
of Science, Japan
Hrissi
Karapanagioti,
University of
Patras, Greece

Yasuo Nihei is a professor of environmental hydraulics. He has been
developing a monitoring methodology of river waste using video
cameras. Through video analysis, he has been able to distinguish
artificial waste and natural waste and evaluate the inflow of plastic
waste into the sea.

Peter Kershaw,
Joint Group of
Experts on
Scientific Aspects
of Marine
Environmental
Protection
(GESAMP) – an
inter-agency body
of the United
Nations
Yukaka Michida,
University of
Tokyo

Peter Kershaw has a research background in marine environmental
science in the public sector. He now works as an independent
consultant, focussing on marine litter and microplastics. He became
involved in GESAMP in 2008 and is chair of the GESAMP Working
Group 40 on Sources, fate and effects of marine plastic litter and
microplastics in the marine environment.

Atsuhiko Isobe,
Professor, Center
for Oceanic and
Atmospheric
Research Kyusu
University, Japan

Hrissi K. Karapanagioti is an Associate Professor of Environmental
Chemistry working with microplastics since 2003, mainly performing
experiments or field work related to chemicals and microorganisms
sorption to microplastics and degradation of plastics. She is the coeditor of Springer's "Hazardous Chemicals associated with Plastics
in the Marine Environment" and IWA's "Microplastics in Water and
Wastewater".

Yutaka Michida is a professor of ocean physics. He has been
studying the structure and fluctuations of the ocean surface velocity
field and is the first author of “Guidelines for Harmonizing Ocean
Surface Microplastic Monitoring Methods” created by Ministry of the
Environment, Japan. He has contributed to the activities of the IOC.
Atsuhiko Isobe is a professor of ocean physics. He proposed an
ocean plastic circulation model that incorporates microplastic
generation, transport, and removal processes. He is a full member of
SCOR's WG153: FLOTSAM and is a representative of Ministry of the
Environment's research program.
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Stephanie
Werner,
Environment
Protection
Agency, Germany

Thomais
Vlachogianni,
Mediterranean
Information Office
for Environment,
Culture and
Sustainable
Development
(MIO-ECSDE),
Athens, Greece

Shardul
Agrawala, OECD

Toshihiko
Higuchi, General
Manager, Japan
Chemical Industry
Association

Akiko Iki, Alliance
to End Plastic
Waste
Emmanuel
Katrakis,
Secretary
General,
European
Recycling
Industries'
Confederation
(EuRIC), Brussels

Since 2008 Stefanie Werner works as Scientific Officer for the
Marine Protection Unit of the German Federal Environment Agency.
She studied Geography, Biology, Journalism and European
Environmental Law. At the UBA one focus of her work concerns
strategies to combat marine litter. In this context she is coordinating
according European, regional and national work inter alia in cochairing the EU Technical Group on Marine Litter (TG ML). As a
research diver she is furthermore involved in marine litter monitoring
and removal activities, e.g. for derelict fishing gear.
Thomais Vlachogianni (BSc, MSc, PhD) is an environmental chemist
and ecotoxicologist. Her 15-years work experience in environmental
research and management stretches over vast areas including
monitoring and assessment of marine litter amounts, composition,
sources and impacts. Since 2008, she has been working at MIOECSDE as a Programme/Policy Officer, and has been involved in
several transboundary projects addressing the whole management
cycle of marine litter. These include: the Interreg Med ACT4LITTER,
the SWIM-H2020 SM & H2020 CB/MEP, the FP7 MARLISCO and
the IPA-Adriatic DeFishGear projects several marine litter activities.
She is an active member of the EU Marine Strategy Framework
Directive (MSFD) Good Environmental Status (GES) Technical
Subgroup on Marine Litter; the UNEP/MAP Experts Group on the
application of the Ecosystem Approach in the Mediterranean and the
Correspondence Group on Monitoring, Pollution and Litter
(CORMON). Currently she is leading the studying and capitalization
work packages of the Interreg Med Plastic Busters MPAs project.
Shardul Agrawala has been Head of the Environment and Economic
Integration Division at the OECD Environment Directorate since
2013. He leads the Division’s work on economic-environmental
modelling, empirical analysis of environmental policies, trade and
environment, resource productivity and waste.
Toshihiko Higuchi is General Manager for Chemical Management
Department at JCIA. He works on issues related to marine plastic
litter and Long-Range Research Initiative. Prior to joining JCIA, he
has long experience at AGC Inc., where he engaged in research and
development of glass and resin composite materials. He registered
Japan patent attorney and also has expertise Intellectual Property
Rights.
Akiko Iki is a spokesperson for the Alliance to End Plastic Waste, an
alliance of businesses that was initiated in January 2019.
Mr Emmanuel Katrakis serves as Secretary General of the European
Recycling Industries’ Confederation (EuRIC) since September 2014.
Emmanuel is responsible for the continuous development of the
Confederation which represents today, through its Member
Federations, more than 5.500 recycling businesses across Europe
processing different waste streams (household, commercial &
industrial waste, WEEE, ELVs). Raising awareness about the
instrumental role played by recycling in sustainable development and
fostering recycling friendly policy measures are among his priorities.
Emmanuel is a regular speaker in international conferences dealing
with recycling and a member of different expert groups set up by
European institutions aiming at supporting the transition towards a
more circular economy. Emmanuel is graduated in European law
from the College of Europe and the University of Paris II PantheonAssas.
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Geoff Freeman,
President and
CEO, Grocery
Manufacturers
Association, USA

Geoff Freeman is president and CEO of the Grocery Manufacturers
Association, the trade association for America’s $2.1 trillion food,
beverage and consumer products industry. Since taking the helm,
Freeman has launched a strategic campaign to transform GMA into
a powerful, modern advocacy organisation aimed at driving growth
across the industry. Freeman has instituted key organisational
changes to deliver on this mandate and promote key industry values
including affordable access, consumer choice and product
innovation.
Mr Freeman joined GMA in August 2018 after serving for five years
as president and CEO of the American Gaming Association, the
trade organization representing the $240 billion U.S. casino gaming
industry. Freeman’s previous experience includes serving as COO of
the U.S. Travel Association, serving as vice president at APCO
Worldwide, a global public affairs firm, along with roles at American’s
Health Insurance Plans (AHIP) and Freddie Mac. A graduate of the
University of California, Berkeley, Freeman lives in Arlington, VA with
his wife and three children.

Michalis
Papadoyannakis,
Senior Expert,
Marine
Environment and
Water Industry
Unit, Environment
DirectorateGeneral,
European
Commission

Michalis Papadoyannakis has a degree in Chemical Engineering and
has worked in the European Commission on research, industrial
policy and environmental issues, covering also project management
and international relations. Within the Environment DirectorateGeneral he has been dealing mainly with issues of waste
management, hazardous substances, international relations and
marine environment. His work on marine litter aims at coherent and
effective EU policies for reducing quantities and impacts of litter in
seas and coasts; in this context he has been involved in the
conception and preparation of the EU Strategy for Plastics in a
Circular Economy and of the Directive on the impact of certain plastic
products on the environment, and contributes to their
implementation.
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