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Abstract

While it is vital to agree to a set of global objectives and targets to reduce plastic pollution as part
of the Global Plastic Treaty, past negotiations have been troubled by differences in regional and
national priorities and needs. To take these different priorities and needs into account, this letter
proposes the adoption of an interdisciplinary source-to-sea approach. A source-to-sea approach
emphasizes the connected nature between land-based sources of marine plastic pollution along
the life cycle of plastic products on the one hand, and air, soil, and water cycles that determine
marine plastic flows and associated sustainability risks on the other hand. It takes into account
how we know more about the way in which production, use and plastic waste contribute to the
pollution of rivers and seas in one location (e.g. in Europe), than we do for rivers and seas in other
places (e.g. Africa). There are also regional and national differences in how much awareness exist
about plastic pollution and how it is governed and regulated. These differences translate in
different priorities and needs in terms of how to most efficiently and effectively reduce plastic
pollution. The letter argues that these differences should be embraced and that an interdiscip-
linary source-to-sea approach can help to develop tailor-made regional and national targets and
measures that in turn contribute to achieving the global ambitions of the Global Plastic Treaty. A
key role is foreseen for existing governance institutions, such as river basin commissions and
regional seas conventions (coordinated by UNEP Regional seas Programme), while the Global
Plastic Treaty can become a platform for sharing of approaches, lessons and strategies between
regions and countries so that over time, plastic pollution will be reduced worldwide.

Impact statement

This letter to the editor provides recommendations for the last round of negotiations of the
Global Plastics Treaty (GPT) that will take place in Geneva in August 2025. Past negotiations for
a set of globally unifying objectives, targets and measures have been troubled by differences in
regional and national priorities and needs. This letter calls for an interdisciplinary source-to-sea
approach in formulating regional and national priorities, targets and measures to contribute to
achieving any global objectives of the GPT. This approach considers how plastic pollution of the
(marine) environment is connected to the production, use and waste management of plastic
products in a particular river basin or regional sea area. It considers differences in how much
awareness and knowledge exist about sources of plastic pollution for a particular river or sea, but
also how plastic production, use, waste management and associated plastic pollution are already
addressed by national and local regulations and policies. The interdisciplinary source-to-sea
approach can help to develop tailor-made regional and national targets and measures that
contribute to achieving the global ambitions of the GPT. The GPT should, in turn, establish a
dedicated forum for exchange among states and regions, which would contribute to learning
from best practices and enable harmonising approaches. By fostering such collaboration at both
regional and global levels, the GPT can catalyse a cohesive, interdisciplinary and source-to-sea-
driven response to plastic pollution, one that is inclusive, science-based and aligned with broader
sustainability objectives.
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National and regional variations in addressing plastic production,
use, waste management and pollution create challenges for agreeing
on a set of globally unifying objectives, targets and measures in the
future GPT. While a strong global ambition and overarching
framework for action are essential, it is equally important to
incorporate flexibility to reflect diverse regional and national needs
and priorities. This letter proposes that the GPT adopts an interdis-
ciplinary source-to-sea approach in formulating regional and national
priorities, targets and measures to address the sources, flows and
impacts of plastic pollution.

An interdisciplinary source-to-sea approach emphasises the
connected nature between land-based sources of marine plastic
pollution along the life cycle of plastic products,' and air, soil and
water cycles, in determining marine plastic flows and associated
environmental, social, economic and health risks (Granit et al.,
2017). In addition, it integrates data and knowledge on sources,
flows and impacts of plastic pollution, policy gaps and conflicting
objectives and targets in plastic pollution governance, management
efforts at different governance levels and varying awareness and
interests of stakeholder groups. Regions, including extended river
basins, catchments and regional seas, should be recognised as
critical units of analysis and action. Considering these geographic-
ally and hydrologically defined areas is crucial for a source-to-sea
management of plastic pollution and for effectively reducing plastic
flows within and beyond spatial and national boundaries. In turn,
this enables the establishment of regional, national and local pri-
orities, targets and measures that will contribute to achieving the
global ambition and framework of action established by the GPT.

Identifying the source-to-sea plastic flows requires integrating
insights and knowledge on the production, consumption and waste
management of plastics, combined with spatially explicit data on
land-based activities, riverine transport and coastal and marine
dynamics. Understanding these flows involves tracing the move-
ment of plastics from upstream sources, such as production sites,
urban centres and agricultural runoff, through wastewater, fresh-
water systems and estuaries, and into marine environments. How-
ever, the availability and quality of such data vary significantly
across states and regions, often reflecting not only the transbound-
ary nature of plastic pollution but also differences in monitoring
capacity, institutional coordination and regulatory enforcement.
These disparities pose challenges for harmonised assessments and
prioritisation of interventions. Bridging these gaps requires trans-
disciplinary approaches, open data-sharing platforms and capacity-
building efforts tailored to local contexts, particularly in data-scarce
or under-resourced areas. This demonstrates the importance of
capacity building and technology transfer from states with more
advanced data management capabilities to those with greater needs,
as reflected in Article 12 of the draft GPT text (UNEP, 2024).

To effectively assess the environmental and health risks posed by
plastic pollution, it is essential to understand both the nature and
extent of exposure and the hazards associated with that exposure. In
some regions, such as the European Union, data on plastic (macro-,
micro-) exposure is increasingly available, harmonised and reliable,
being driven by monitoring programmes that facilitate assessments
across various spatial scales (e.g., European, regional sea, national);
however, there remains a pressing need for long-term datasets to
enhance our understanding of exposure patterns. From a hazard

' As per UNEA resolution 5/14, the future GPT must address the full life cycle
of plastics (UNEA, 2022). The full life cycle of plastics, which is not yet defined
under the GPT, may include: extraction of raw materials, polymer production,
product design, use and the end-of-life (and end-of-pipe) stage (OECD, 2024).
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perspective, progress is hindered by a shortage of environmentally
relevant toxicity data. This is largely due to the use of test materials
that do not represent environmental plastics and limited knowledge
about additive chemicals and non-intentionally added substances
contributing to plastic toxicity. As a result, comprehensive risk assess-
ments for all forms of plastic pollution, particularly microplastics and
nanoplastics, are currently not feasible. Addressing this urgent need
requires the development of harmonised methodologies and access to
environmentally representative test materials. Compounding the
issue is the uneven availability of data across regions and within
individual states, which further complicates efforts to generate reliable
and comparable risk assessments.

Stakeholder analysis helps to clarify who contributes to plastic
pollution, who is most affected and who holds the capacity and
influence to drive change (Cowan et al., 2021). Inclusive, evidence-
based policy-making, supported by tools such as public consult-
ations and participation, can strengthen legitimacy and outcomes.
While numerous stakeholders have attended the ongoing GPT
negotiations, including representatives from industry, civil society,
research, youth and Indigenous Peoples, they lack direct access to
provide input during the closed session negotiations (UNEP, 2024).
Nonetheless, stakeholders can play a critical role in influencing or
supporting the position of individual states when given the opportunity.

Taking a source-to-sea approach provides a framework for recog-
nising how actors and stakeholder group interests relate to reducing
plastic pollution of river catchment areas and regional seas, as well as
those involved in the life cycle of plastic products. As no one-size-fits-
all solution can adequately address plastic pollution, some aspects of
the GPT implementation will require approaches that are tailored to
specific regional and local contexts. National, regional and local
consultation and participation processes then become essential for
developing context-specific targets, priorities and measures. This
aligns with the proposed Article 14 of the draft GPT (UNEP, 2024),
which highlights the need for stakeholder inclusion and consultation
to facilitate the development, implementation and updating of
national plans. Such engagement strategies are already being piloted
as part of the SOSZEROPOL2030 project,” where participatory work-
shops grounded in a source-to-sea framework revealed how regional
and local actors can co-design plastic pollution targets and measures
to reduce plastic flows from source to sea. Understanding who holds
influence, whose voices are included and who can act across the
system is critical for designing equitable and effective governance
arrangements under the future GPT.

Scientific information is most effective in guiding meaningful
responses to environmental challenges such as plastic pollution
when stakeholders view it as credible, relevant and legitimate
(Griinzner et al., 2023). However, plastic pollution is a complex
and deeply interconnected environmental issue, with far-reaching
impacts on ecosystems and human health. Its full scope can be
difficult to grasp, making it one of the most pressing and wicked
problems of our time. Furthermore, communicating information
about plastic pollution to the wider public faces challenges such as
misinformation, conflicting and inconsistent messages and a per-
ceived lack of transparency (Agnew et al., 2024). Strengthening
evidence-based science communication at the science—policy—soci-
ety interface requires increasing the accessibility and reach of
scientific information and improving the communication around
risks, uncertainties and local aspects of plastic pollution to enable

*See for more information https://cordis.europa.eu/project/id/101060213
and www.soszeropol2030.eu
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informed decision-making and foster broad societal support for
effective mitigation strategies, policies and legislation (Agnew et al.,
2023). Ultimately, translating scientific knowledge into clear,
accessible and actionable messages helps bridge the gap between
research, policy and public understanding. This is particularly
important given the regional variations in the sources, impacts
and solutions to plastic pollution, which require communication
strategies sensitive to local contexts to foster inclusive, informed
responses.

Addressing plastic pollution requires coordination across over-
lapping and fragmented jurisdictions and institutions at local,
national, regional and global scales and between freshwater and
marine environments. The future GPT will need to build on and
work through this complex web of governance rather than starting
anew (Maes, et al., 2023). A key challenge is not only aligning
interests but streamlining implementation through existing legal,
regulatory and institutional frameworks (Devriese et al., 2025). This
calls for an analysis of how responsibilities, capacities and authority
are distributed across governance levels, and how these structures
can be leveraged to deliver the GPT objectives.® Applying a multi-
level governance lens facilitates identifying how current policies
address pollution sources, flows and impacts. Rather than creating
new institutions, the GPT can enhance coherence by building on
established mechanisms at the regional sea level (e.g., Abidjan
Convention, Nairobi Convention, OSPAR, HELCOM, Barcelona
Convention). The GPT can support vertical integration of policies
and measures by encouraging implementation through subnational
and municipal actors who are best positioned to act and understand
the needs of their regions, as stated in Article 14 of the draft GPT
(UNEP, 2024). Governance assessment tools, such as evaluating
whether existing objectives and targets are SMART (specific, meas-
urable, achievable, relevant, time-bound), can be used to understand
implementation gaps, overlaps and regulatory blind spots. Moreover,
institutional interplay will need to be managed to ensure that global
measures complement and do not conflict with regional and national
priorities. Particular attention should be paid to states that are
strongly dependent on oil and plastic production and which need
to transition to a more diversified economy. Together, this approach
provides a pragmatic path forward for the GPT that strengthens
existing institutions and promotes distributed but coordinated gov-
ernance, as explored in recent studies on institutional design and
treaty integration in fragmented global regimes (Tiller et al., 2022).

Implementing an interdisciplinary source-to-sea approach within
the GPT provides an enormous opportunity to establish an inte-
grated and adaptive framework to tackle plastic pollution across its
entire life cycle. At the core of this approach is the need for globally
binding and time-bound targets to reduce plastic production, use,
waste and associated pollution, including chemical pollution, sup-
ported by binding commitments that signal a shared global deter-
mination to act. Such targets must be complemented by a framework
that guides the mandatory implementation of source-to-sea strat-
egies, enabling states and regions to develop context-specific targets
and measures based on a comprehensive interdisciplinary analysis of
their environmental, socio-political and economic realities.

By embedding guidelines and best practices into the GPT archi-
tecture, regions with advanced capacities and governance systems
can take a leading role in applying the source-to-sea approach,

The objective of this Convention is to protect human health and the
environment from plastic pollution, including in the marine environment
[based on a comprehensive approach that address the full life cycle of plastics].
- Chair’s Text from December 01, 2024.

serving as testbeds for implementation and generation of transfer-
able knowledge and scalable solutions. The source-to-sea approach
is particularly valuable because it accommodates varying levels of
knowledge, resources and institutional maturity across states. It
allows for flexibility in setting and achieving targets while fostering
the development of regionally relevant solutions that respond to
local challenges and priorities. This approach is also useful for
assessing the effectiveness of policies proposed within the draft
GPT (UNEP, 2024) in terms of eco-design (Article 5), production
(Article 6), use and waste management (Article 8) and circular
economy principles (life cycle stages) (Article 1), as well as other
existing environmental policies and legal instruments related to
land and water bodies.

Following the example of the Biodiversity Beyond National Jur-
isdiction Agreement, the GPT should include a duty for states to
cooperate in implementing a source-to-sea approach. Existing gov-
ernance institutions, such as river basin commissions and regional
seas conventions (coordinated by UNEP Regional Seas Programme),
are well placed to coordinate and operationalise this approach. Their
established structures and mandates can help bridge sectoral divides,
enhance policy coherence and facilitate multi-stakeholder cooper-
ation across freshwater, coastal and marine systems. In operational
terms, the GPT should also promote mechanisms that link different
stages of the plastic life cycle. For example, extended producer
responsibility (EPR) schemes, as part of Article 8 of the draft GPT
(UNEP, 2024), can be designed to connect product design with
downstream waste management and wastewater treatment. Simi-
larly, eco-design principles should be aligned with recycling and
disposal systems to ensure that products are developed with their
end-of-life processing in mind. Such mechanisms can drive systemic
change, reducing overall plastic demand and subsequently lowering
production volumes, thereby addressing pollution at its root. Finally,
the GPT should establish a dedicated forum for exchange and
learning among states that are implementing the source-to-sea pol-
lution approach, including river basin and regional sea (inter)gov-
ernmental institutions and partnerships. This forum would serve to
harmonise approaches, facilitate collaboration around joint develop-
ment and sharing of knowledge and best practices, and ensure that
lessons learned in one region can inform action in others, particularly
for regions with low institutional maturity and capacity. By fostering
such collaboration at both regional and global levels, the GPT can
catalyse a cohesive, interdisciplinary and source-to-sea-driven
response to plastic pollution, one that is inclusive, science-based
and aligned with broader sustainability objectives.

Open peer review. To view the open peer review materials for this article,
please visit http://doi.org/10.1017/plc.2025.10018.

Author contribution. Judith van Leeuwen and Kathrin Kopke conceived and
designed the letter. All authors contributed to drafting and critically revising the
content. All authors have approved the version to be published and agree to be
accountable for all aspects of the work.

Financial support. This work was supported by the European Union’s Hori-
zon Europe programme under grant agreement No. 101060213.

Competing interests. The authors declare to have no conflicts of interest.

References

Agnew S, Kopke K, Dozier A, Power O-P, Fitzgerald E, Mateos-Cardenas A
and Regoli F (2023) Science Communication of Marine Plastic Pollution;

Downloaded from https://www.cambridge.org/core. Wageningen University and Research - Library, on 01 Sep 2025 at 09:33:53, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/plc.2025.10018


http://doi.org/10.1017/plc.2025.10018
https://www.cambridge.org/core/terms
https://doi.org/10.1017/plc.2025.10018
https://www.cambridge.org/core

Perspectives on the (mis)communication of microplastics. JPI Oceans-Funded
Response Project.

Agnew S, Kopke K, Power O-P, Dozier A and Fitzgerald E (2024) Marine
microplastic pollution & misinformation in the public sphere: A systematic
review. Discover Oceans 1, 30. https://doi.org/10.1007/s44289-024-00033-6.

Cowan E, Booth A.M, Misund A, Klun K, Rotter A and Tiller R (2021) Single-
use plastic bans: Exploring stakeholder perspectives on best practices for
reducing plastic pollution. Environments 8(8), 81. https://doi.org/10.3390/
environments8080081.

Devriese LI, Verleye TJ, Vlachogianni T, Maes T, Boteler B, Del Savio L,
Booth AM and Kopke K (2025) Setting the course: Aligning European
Union marine pollution policy ambitions with environmental realities. Fron-
tiers in Marine Science Marine Affairs and Policy 12, 1586918. https://doi.
org/10.3389/fmars.2025.1586918.

Granit J, Liss Lymer B, Olsen S, Tengberg A, Nommann S and Clausen TJ
(2017) A conceptual framework for governing and managing key flows in a
source-to-sea continuum. Water Policy 19(4), 673—-691. https://doi.org/
10.2166/wp.2017.126.

Griinzner M, Pahl S, White MP, Thompson RC (2023) Exploring
expert perceptions about microplastics: From sources to potential solutions.

Judith van Leeuwen et al.

Microplastics and Nanoplastics 3, 7. https://doi.org/10.1186/s43591-023-
00055-5.

Maes T, Wienrich N, Weiand L and Cowan E (2023) A little less conversation:
How existing governance can strengthen the future global plastics treaty.
Cambridge Prisms: Plastics 1, e22. https://doi.org/10.1017/plc.2023.22.

OECD (2024) Policy Scenarios for Eliminating Plastic Pollution by 2040. Paris:
OECD Publishing. https://doi.org/10.1787/76400890-en.

Tiller R, Booth AM and Cowan E (2022) Risk perception and risk realities in
forming legally binding agreements: The governance of plastics. Environmental
Science & Policy 134, 67-74. https://doi.org/10.1016/j.envsci.2022.04.002.

UNEA (2022) Resolution adopted by the United Nations Environment Assembly
on 2 March 2022. United Nations. Available at https://wedocs.unep.org/
bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLU
TION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY %
20BINDING%20INSTRUMENT%20-%20English.pdf?sequence=1&isAl
lowed=y.

UNEP (2024) Intergovernmental Negotiating Committee to Develop an Inter-
national Legally Binding Instrument on Plastic Pollution, Including in the
Marine Environment; Chair’s Text. Available at: https://wedocs.unep.org/
bitstream/handle/20.500.11822/46710/Chairs_Text.pdf.

Downloaded from https://www.cambridge.org/core. Wageningen University and Research - Library, on 01 Sep 2025 at 09:33:53, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/plc.2025.10018


https://doi.org/10.1007/s44289-024-00033-6
https://doi.org/10.3390/environments8080081
https://doi.org/10.3390/environments8080081
https://doi.org/10.3389/fmars.2025.1586918
https://doi.org/10.3389/fmars.2025.1586918
https://doi.org/10.2166/wp.2017.126
https://doi.org/10.2166/wp.2017.126
https://doi.org/10.1186/s43591-023-00055-5
https://doi.org/10.1186/s43591-023-00055-5
https://doi.org/10.1017/plc.2023.22
https://doi.org/10.1787/76400890-en
https://doi.org/10.1016/j.envsci.2022.04.002
https://wedocs.unep.org/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/46710/Chairs_Text.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/46710/Chairs_Text.pdf
https://www.cambridge.org/core/terms
https://doi.org/10.1017/plc.2025.10018
https://www.cambridge.org/core

	Bridging currents: an interdisciplinary source-to-sea approach is essential to align regional and national priorities with the future global plastics treaty ambitions
	Impact statement
	Open peer review
	Author contribution
	Financial support
	Competing interests
	References


