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Introduction
The global marine environment is burdened with an estimated 25 million tonnes of plastic waste (Isobe & Iwasaki, 
2022), with over 90% of this pollution accumulating on the seafloor (Sherrington, 2016), making it both difficult 
and costly to address. The Mediterranean Sea, due to its semi-enclosed nature and high population density along 
its coasts, is one of the world’s most affected regions. Tackling marine litter requires a systemic, multi-level  
response that integrates legislative action, technological innovation, and socio-economic measures across sectors 
and borders.

The SeaClear2.0 project (www.seaclear2.eu) aims to deliver an integrated solution for the full cycle of 
marine litter management, aligned with the EU Mission to restore ocean and water health by 2030. In addition to  
developing an autonomous robotic system for detecting and collecting seabed and floating litter, the project also 
focuses on formulating policy recommendations to prevent pollution, support circular approaches, and facilitate  
the adoption of new technologies.

There are two core components to this process: (i) an in-depth analysis of the European and international 
policy landscape that affects marine litter prevention and management as well as relevant technological innovation, 
and (ii) the implementation of stakeholder workshops in 11 countries across Europe and the Mediterranean, 
designed to identify site-specific challenges regarding marine litter and engage local actors in the co-design of 
practical solutions. The insights gathered from these participatory processes directly inform the policy analysis  
and ensure that final recommendations are grounded in real-world needs and experiences. This paper presents the 
results of the policy analysis and stakeholder engagement processes, and makes recommendations that can help 
close regulatory gaps and loopholes to ensure more concerted action to prevent and mitigate marine litter pollution.

Method
The policy analysis was conducted using a comprehensive desk review of EU and international policies relevant 
to the generation, management, monitoring, and remediation of marine litter, as well as policies influencing the 
development and commercialisation of the SeaClear2.0 technologies. Using a structured methodology (Figure 1), 
policies were identified through targeted keyword searches covering themes such as waste, plastics, artificial  
intelligence, and autonomous systems. After an initial screening based on relevance and scope, the selected policies 
were analysed in terms of their potential to influence marine litter prevention, the enabling environment for 
innovation, and opportunities or barriers for large-scale deployment of technological solutions.

This  desk-based  approach  was  complemented  by  stakeholder-generated  evidence  from  participatory 
workshops implemented in 11 countries in Europe and the Mediterranean. Using the DeCyDe-4 method, developed 
by ISOTECH Ltd, stakeholders were facilitated towards the identification of site-specific challenges and priorities 
regarding marine litter, and the co-design of solutions, ensuring that policy recommendations reflect both top-
down regulatory frameworks and bottom-up societal needs

Figure 1. The method used for the policy analysis.

Results and Discussion
The review of European and international policies relevant to marine litter, together with policies influencing 
technological  development  and  commercialisation,  reveals  a  policy  landscape  that  is  comprehensive  yet 
fragmented. While significant progress has been made, particularly through initiatives such as the Single Use 
Plastics  Directive,  the  Marine  Strategy  Framework  Directive,  and  the  Circular  Economy  Action  Plan,  
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implementation  gaps,  inconsistencies  across  Member  States,  and  limited  enforcement  capacity  continue  to 
undermine policy effectiveness.

A key added value of the SeaClear2.0 project is its integration of stakeholder insights collected across 11 
countries, spanning the Mediterranean and the wider European region. These workshops brought together public 
authorities, industry representatives, civil society organisations, and researchers to identify site-specific challenges 
and to co-design realistic solutions. Stakeholders consistently highlighted institutional fragmentation, insufficient 
waste prevention measures, and limited local capacity as barriers to effective marine litter management. They also 
emphasised the importance of enabling conditions for innovation, such as regulatory clarity for autonomous marine 
systems, funding mechanisms for technology testing, and cooperation frameworks for data sharing.

The  synthesis  of  policy  analysis  and  stakeholder  evidence  helped  identify  cross-cutting  gaps  and 
opportunities. For example, although prevention is a central principle in EU waste legislation, stakeholders across 
multiple countries indicated that local systems still focus heavily on downstream management rather than upstream 
reduction. This supports policy recommendations calling for strengthened eco-design requirements, expanded bans 
on problematic plastics, and reforms to extended producer responsibility schemes.

Stakeholders  also  highlighted  challenges  in  implementing  circular  economy practices  due  to  uneven 
infrastructure availability, financial constraints,  and lack of incentives. These insights reinforce the need for  
coordinated investments in recycling capacity, support for underperforming regions through targeted funding, and 
harmonised standards for monitoring and reporting.

With respect to seabed litter, both the policy analysis and the stakeholder workshops identified persistent 
gaps in monitoring, data comparability, and mandated clean-up protocols. Stakeholder observations from coastal  
and island communities underscore the importance of expanding the Marine Strategy Framework Directive to 
include explicit requirements for seabed litter removal and harmonised survey methodologies. Moreover, the 
workshops demonstrated strong support for technological innovation, but stakeholders noted that the lack of 
harmonised regulations for autonomous marine operations remains a barrier to testing and deployment. This aligns 
with  project  recommendations  calling  for  coordinated  regulatory  pathways,  cross-border  alignment,  and 
innovation-friendly permitting processes.

Conclusions
Marine litter remains a critical environmental challenge that requires coordinated legislative, technological, and  
societal action. While the European policy framework is extensive, its effectiveness relies heavily on coherent  
implementation, cross-sectoral collaboration, and the creation of enabling conditions for innovation. Together, the 
policy analysis and the 11-country stakeholder engagement process offer a holistic understanding of the structural, 
regulatory,  and operational  challenges hindering progress  on marine litter.  Their  integration strengthens the 
evidence base for the policy recommendations being developed within SeaClear2.0 and ensures that they are 
grounded in both scientific assessment and real-world experience. These insights are now feeding into the project’s 
high-level policy roundtable deliberations and will be synthesised into the forthcoming SeaClear2.0 White Paper, 
aimed at supporting more coherent, ambitious, and actionable marine litter governance across Europe.
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