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Abstract 

Caribbean Small Island Developing States (SIDS) face significant environmental, economic, and social 
challenges due to the impacts of the massive influxes of Sargassum seaweed (henceforth, "Sargassum"). 
Conventional reactive interventions have demonstrated limited efficacy in addressing the recurrent 
proliferation of Sargassum blooms. These impacts are attributable to the immense scale and volumetric 
magnitude of these events, alongside their considerable spatiotemporal variabilities across  
the Caribbean sub-region. Furthermore, the absence of robust, harmonized management frameworks 
across affected jurisdictions exacerbates these challenges. Governmental bodies, development 
partners, and other stakeholders are seeking sustainable management strategies to address the 
persistent annual recurrences of these blooms. 

This study examines and proposes an exploratory framework based on the principles of 
integrative and adaptive natural resources management (IANRM) and its application to Sargassum 
management. The framework integrates diverse management strategies, considers interconnected 
environmental, social, and economic factors in stakeholder engagements, and promotes adaptive 
learning. Adopting an IANRM approach enables a shift from reactive crisis management to proactive 
resilience, potentially transforming Sargassum from a challenge to a valuable resource while safeguarding 
coastal ecosystems and livelihoods. The study provides recommendations for future research on 
implementing an IANRM approach to promote sustainable Sargassum management in the SIDS region. 
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Introduction 

In moderate quantities, the holopelagic Sargassum algae blooms, which include species such as  
S. fluitans and S. natans (hereafter referred to as Sargassum), play a vital role in supporting ocean-scale 
biological, chemical, physical, and geological processes. Low to moderate new nearshore, stranded, and 
beached Sargassum masses contribute to nutrient cycling through decomposition and can protect 
coastlines by reducing wave energy (Innocenti et al., 2018). Sargassum, existing as pelagic rafts, 
supports several ecological systems, providing essential habitat, food sources, and shelter to many 
species and serving as breeding grounds for marine life (Marx, U. C., Roles, J., & Hankamer, B., 2021). 
Since 2011, the Central Atlantic Ocean, the Caribbean Sea, and the Gulf of Mexico sub-regions 1 2 have 
been experiencing repeated mass influxes of Sargassum algae blooms.3 These excessive and recurring 
blooms surpass the ecosystems’ carrying capacities within the impacted areas (Louime et al., 2017a).  

Several factors have contributed to the prolific Sargassum blooms observed since 2011. While the 
Sargasso Sea is the primary source of pelagic Sargassum, the recent anomalous blooms appear to 
originate from a newly established population in the central Atlantic (Johns et al., 2020). While several 
contributing factors have been identified, the definitive drivers of these events beginning in 2011 
continue to be investigated. Researchers suggest that the complex interactions of altered ocean 
currents, warming ocean temperatures, and increased nutrient availability create favourable conditions 
for unprecedented Sargassum blooms (Louime et al., 2017b). Saharan dust, rich in iron and other 

 

1  NASA Earth Observatory, link: Before 2011, most of the pelagic Sargassum in the ocean was primarily found floating in patches 
around the Gulf of Mexico and Sargasso Sea; link: https://earthobservatory.nasa.gov/images/145281/scientists-discover-the-
biggest-seaweed-bloom-in-the-world, cited January 23, 2025.  

2  This is also commonly referred to as the Great Atlantic Sargassum belt, see link at: Mengqiu Wang et al., The great Atlantic 
Sargassum belt. Science365,83-87(2019). DOI:10.1126/science. aaw7912, cited January 20, 2025.  

3  A Sargassum bloom refers to a rapid increase in the Sargassum biomass within a defined oceanic or coastal zone location. 
Classification of these blooms as massive influxes occurs when there is a substantial accumulation of this seaweed on near shorelines 
and deposited in coastal areas.  

https://earthobservatory.nasa.gov/images/145281/scientists-discover-the-biggest-seaweed-bloom-in-the-world
https://earthobservatory.nasa.gov/images/145281/scientists-discover-the-biggest-seaweed-bloom-in-the-world
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micronutrients, may also enhance Sargassum proliferation.4 The complex interplay of these factors has 
created conditions favourable for the unprecedented expansion, intensity, and frequency of Sargassum 
blooms (Alleyne et al., 2023; Rodríguez-Martínez et al., 2020).  

This recurring and extensive influx of Sargassum along the Caribbean coast and nearshore has 
generated substantial ecological, economic, and social consequences, significantly impacting key 
economic sectors such as agriculture, tourism, and fisheries (OECS, 2019). A summary of these 
multidimensional impacts is presented in table 1. 

The recurring massive influx of Sargassum in the Caribbean region is increasingly recognized as 
a "new normal," necessitating effective and sustainable management systems. Impacted countries, 
intergovernmental agencies, developmental partners, and the private sector are collaborating on 
various management strategies. This study assesses the feasibility of Sargassum management, 
employing an Integrated and Adaptive Natural Resources Management (IANRM) approach in  
the Caribbean Small Island Developing States region. The IANRM framework is particularly relevant 
given the uncertainties and variations associated with the Sargassum blooms' causes, volumes, landing 
locations, and frequencies. Towards this purpose, this study is presented as follows: 

(i) Methodology and structure: This section details the methods used to assess the 
feasibility of the IANRM approach for managing Sargassum, including data sources, 
analytical techniques, and any limitations.  

(ii) Examination of IANRM approaches to Sargassum management : This section reviews 
existing literature on Sargassum in the Caribbean SIDS region. It aims to identify the best 
practices and knowledge gaps, informing the development of a comprehensive framework 
for addressing the Sargassum challenge in the Caribbean SIDS region. It considers the 
interconnectedness of ecological, social, and economic factors, emphasizing the need for 
an integrated and adaptive management approach to manage the annually recurring 
massive Sargassum influxes.  

(iii) Data collection and analysis: This section presents the findings based on the survey 
conducted with key stakeholders in the Caribbean SIDS region. Each thematic section 
concludes with a summary of key findings and proposed actions.  

(iv) Conclusions: Summarized the main findings and recommendations towards an IANRM 
approach for Sargassum management in the Caribbean SIDS region.  

 

 

 

 

 

 

 

 

 

4  These dust-derived nutrients from the Saharan Dust deposits in the Atlantic Ocean introduces iron and other nutrients. These 
substances could stimulate primary productivity and potentially enhance Sargassum growth rates: Reference: Analyzing Trends in 
Saharan Dust Concentration and Its Relation to Sargassum Blooms in the Eastern Caribbean, ref Hernández Ayala, J.J.; Méndez-
Tejeda, R. Analyzing Trends in Saharan Dust Concentration and Its Relation to Sargassum Blooms in the Eastern Caribbean. Oceans 
2024, 5, 637-646. https://doi.org/10.3390/oceans5030036, cited February 16, 2025.  

https://doi.org/10.3390/oceans5030036
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Table 1 
 Multi-dimensional Environmental, Economic and Social Impacts of Large Sargassum Influxes in the Caribbean 

Impact categories Benefits and Potential Opportunities Adverse Impacts (selected)a 

Environmental, 
ecological and as a 
natural resource 

Sargassum blooms can offer ecological and 
environmental benefits serving as a habitat 
and nursery for various marine species 
(Louime et al., 2017). It can contribute to 
nutrient cycling, shoreline protection and 
carbon sequestration. Its biochemical 
composition serves as a soil amendment 
which can enhance soil health and improve 
drainage, structure and the retention of water 
and nutrients (Desrochers et al., 2022a). 

Massive loadings of the Sargassum blooms lead to 
oxygen depletion in coastal waters, causing fish 
kills and disrupting marine ecosystems, including 
smothering seagrass beds and coral reefs. 
Reduced light penetration further impacts 
photosynthesis. Heavy metals can bioaccumulate, 
posing risks to human health and ecosystems. The 
presence of algae on beaches disturbs nesting sea 
turtles, while degradation of coastal water quality 
and contamination of freshwater resources reduce 
freshwater availability. These impacts can be 
exacerbated by events such as chemical spills  
and storms. 

Economicb Sargassum biomass presents several 
opportunities for valorization, enabling the 
production of products such as biofuel 
production, bio-stimulants,c biofertilizers, 
biomaterials and cosmetics. It presents 
transformative and innovative opportunities to 
further drive the development of the blue 
economy. This can then support job creations 
in the Caribbean SIDS region (Jarunde, 2022). 

The direct costs associated with Sargassum 
removal, storage, and disposal (often requiring 
specialized equipment and disposal sites); indirect 
costs from disruptions to key economic sectors: 
reduced tourism (visitor numbers, hotel occupancy, 
revenue from coastal activities, decreasing coastal 
property values); damage to fishing gear, reduced 
catches; decreased productivity across various 
sectors (maritime transportation, commerce, 
businesses reliant on coastal attractions). 

Social and cultural 
including health 

Sargassum is rich in bioactive compounds 
including anti-inflammatory and antioxidant 
properties, this makes it a potential and 
significant resource for pharmaceutical 
applications (Catarino et al., 2023). For 
example, Sargassum has demonstrated its 
potential for treating skin conditions and 
disorders (Lee et al., 2024).  

Health impacts from hydrogen sulfide gas release 
(respiratory issues, eye irritation, nausea); reduced 
quality of life for coastal residents; seasonal 
displacement of coastal communities, disruption of 
cultural and recreational activities; mental health 
impacts (stress, anxiety); disproportionately 
impacting vulnerable populations, exacerbation of 
social inequities, particularly coastal communities. 

Physical/Bathymetricc Sargassum can function as a carbon sink 
given its ability to absorb and remove 
atmospheric carbon dioxide. This can aid in 
carbon sequestration (Desrochers et al., 
2022b). Gouvêa et al., 2020 and Paraguay-
Delgado et al., 2020 also highlight the 
potential of sinking Sargassum to the deep 
ocean floor however this will have to be 
assessed for impacts to eco-systems, cost, 
technology and long-term viability (CERMES 
and WECAFC, 2023). 

Increased sedimentation in nearshore areas 
potentially alters seabed depth and shape over 
time, particularly in shallow coastal regions and 
embayment. While Sargassum itself doesn't 
directly cause beach erosion, when beached d it 
can then interact with coastal processes such as 
altered wave actions and changes in sediment 
transportation. This interaction can exacerbate 
existing erosion or alter erosion patterns.  

Source: Authors’ compilation. 
a  Noting that the information contained in Table 1 does not indicate the duration of impacts. 
b  While these multidimensional impacts of Sargassum are widely acknowledged, these are in initial stages of development and therefore 
will require further research, established methodologies and data. For example, updated and precise figures on the economic losses in 
tourism, fisheries and other sectors are often estimated and with this estimation being conducted in the absence of agreed or standardized 
methodologies. 
c  For a listing of definitions of plant bio-stimulant see the Report to the President of the United States and United States Congress on Plant 
Bio stimulants submitted by the United States Department (Agriculture (USDA) in Consultation with the Environmental Protection Agency 
(EPA) on December XX, 2019, pp2, link https://www.bpia.org/wp-content/uploads/2022/06/USDA-Farm-Bill-Biostimulant-Report.pdf, cited 
March 20, 2025. 
d  “Sargassum beaching" refers to the arrival and accumulation Sargassum seaweed on shorelines and beaches. Though this is not a new 
occurrence. However, around 2011, the scale, frequency, and geographic distribution intensified dramatically in the Caribbean and Gulf of 
Mexico becoming a recurring, near-annual phenomenon. 
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I. Methodology and structure of the study 

The data and information used for this study employed a mixed-methods approach to investigate Sargassum 
management policies and strategies in Barbados, Saint Lucia, Trinidad and Tobago, and Guadeloupe. The 
methodology included:  

Literature Review: A comprehensive review of existing research, policy documents, and reports 
established a theoretical foundation, identified major actors, and informed the survey instrument. The 
review focused on Sargassum management in the Caribbean and best practices for an IANRM approach.  

Data Collection: Data was collected from October 2024 to December 2024. A survey instrument 
was developed and used for administering semi-structured interviews on Sargassum management 
practices in the selected Caribbean SIDS (see Annex 1a and Annex 1b). Based on an IANRM approach, 
the survey explored the following themes:  

• Enabling Environment, which examined the policy, legal, and regulatory frameworks 
supporting an Integrated and Adaptive Sargassum Management Approach (IASMA) 
to implementation. 

• Institutional Management Structures focusing on Sargassum management's 
organizational arrangements, responsibilities, and coordination mechanisms. 

• Financing arrangements on the financial resources assigned towards managing the 
Sargassum influxes. 

• Communication and Outreach: This component examined communication strategies employed.  

Data Analysis: The qualitative data from the literature reviews and semi-structured interviews 
were thematically analyzed. The final report synthesized these findings, identified gaps and challenges, 
and proposed recommendations for Sargassum management strategies aligned with an IANRM approach.
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II. An integrated and adaptive management approach 
of sargassum: a framework for examination 

Management of Sargassum as a natural resource. 5 The management of these Sargassum influxes as a 
natural resource is inherently complex. Given that these massive influxes represent a relatively recent 
phenomenon, primarily observed since 2011, effective management is further compounded by data 
scarcity and informational gaps, leading to considerable uncertainties regarding optimal management 
strategies. The 2019 International Conference on Sargassum acknowledged that the massive influxes of 
Sargassum present significant ecological and socio-economic challenges and considered that this biomass 
also holds potential as a valuable natural resource. The outcome document from this Conference noted 
the requirements for sustainable development plans to effectively manage the Sargassum influxes and 
biomass through enhanced regional cooperation, improved research, policy development, enhanced 
monitoring, and the sustainable utilization and valorization of Sargassum (OECS, 2019a).  

Managing Sargassum through Integrated and Adaptive Natural Resource Management (IANRM) 
provides a reference framework enabling a shift from reactive crisis management to systematic, 
proactive resilience, including transforming the landed mass of Sargassum from a challenge into a 
valuable resource while also having systems to safeguard coastal ecosystems, economies and 
livelihoods. Governments and other holders of natural resources frequently apply integrated framework 
approaches to manage natural resources-based sectors such as freshwater (Government of Trinidad 
and Tobago, 2022), forestry and coastal zone management (BSOP, 2022). IANRM management can 
promote and foster a comprehensive understanding of complex interactions within socio-ecological 
systems while simultaneously applying precautionary principles. It emphasizes data-driven 
multistakeholder decision-making, setting coherent policies across vertical and horizontal institutional 
levels, as well as legislative and institutional frameworks. By aligning stakeholder engagement with new 

 

5  Natural resources, both living and non-living, are finite materials with economic value derived from their scarcity and utility. From 
a trade and commodity perspective, natural resources are often categorized based on their renewability (renewable or non-
renewable) and origin, reference World Trade Organization (WTO) Trade Report, 2010, B. Natural resource definitions, trade 
patterns and globalization, link, https://www.wto.org/english/res_e/booksp_e/anrep_e/wtr10-2b_e.pdf, date cited January 28, 2025. 

https://www.wto.org/english/res_e/booksp_e/anrep_e/wtr10-2b_e.pdf
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and evolving knowledge, IANRM frameworks balance competing demands and enable flexible 
responses to complex challenges inherent in the sustainable management of natural resources 
(Williams, 2010).  

A. Applying an integrated and adaptive natural resources management 
approach to sargassum  

At the time of this study, there is no common consensus on best practices for the sustainable 
management of the massive influxes of the pelagic Sargassum blooms in the Caribbean SIDS region.6 
An IANRM framework is particularly relevant given that the impacts of Sargassum blooms are 
multidimensional, affecting ecological, economic, social, and physical/bathymetric aspects of coastal 
and near-coastal areas. A Sargassum management framework should seek to include the variabilities of 
the blooms, such as volumes, landing locations, distributions, chemical composition, seasonality, 
interannual variabilities and impacts. This integrated management approach is further amplified by the 
transboundary nature of the Sargassum proliferation, impacting numerous littoral States and 
necessitating regional and international collaboration for effective monitoring, management of 
impacts, and resource utilization. An IANRM approach can also accommodate negotiating regional and 
global agreements to delineate shared responsibilities for adaptation and mitigation efforts,  
benefit-sharing derived from Sargassum-based resources, data sharing and coordinated research and 
development initiatives. By promoting multi-stakeholder partnerships and collaborative scientific 
endeavours, an IANRM approach can deepen the understanding of these multidimensional and complex 
issues and lead to the development of sustainable solutions.  

B. Roles of national stakeholders  

An IANRM approach adopted for the management of Sargassum has the potential to provide for a more 
systematic integration of national stakeholders and sectors. Local knowledge, resources, and authority 
to implement, adapt, and enforce management systems rest with national stakeholders. Examples of 
major national sector groups are listed in Box 1.  

Box 1 
List of key national sectors supporting an IANRM approach to sargassum management 

• Governance, Policy, Legislation, Institutions: Develop and implement policies, regulations, and management 
plans for Sargassum control, including inter-agency/institutional coordination, reporting, stakeholders’ engagement 
(including civil society and the private sectors), active participation in regional and international  
negotiations and agreements.  

• Data management: including the sectors of environment management, meteorological services, coastal zone 
management, fisheries, education, tourism, public health, waste, disaster management, research, citizen scientists, etc.  

• Environment, Ecology and Disaster Risk Management: Focusing on early warning and assessment, 
understanding and mitigating the ecological impacts of Sargassum blooms, including effects on marine ecosystems, 
coastal habitats, and biodiversity. Sargassum influxes can also be considered a natural hazard with the potential for 
disaster (Cox et al., 2019). 

• Economic diversification including job creation, valorization, blue economy initiatives, agriculture, bioenergy 
(Gabriel et.al., 2022), biomaterials, construction materials, cosmetics, pharmaceuticals, eco-tours, crafts and 
souvenirs, etc.  

 Fisheries: Addressing the impacts on fishing activities, including gear entanglement, reduced catches, and 
habitat degradation. It also explores opportunities for the use of Sargassum. 

 

6  See: Centre for Resource Management and Environmental Studies, link: https://www.cavehill.uwi.edu/cermes/research-
projects/sargassum/home-en.aspx, cited January 28, 2025. 

https://www.cavehill.uwi.edu/cermes/research-projects/sargassum/home-en.aspx
https://www.cavehill.uwi.edu/cermes/research-projects/sargassum/home-en.aspx
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• Tourism: on the impacts of beach inundation on tourism-dependent economies, including beach closures, 
reduced visitor satisfaction, and economic loss. 

• Public Health: on the impacts of health risks associated with Sargassum decomposition, such as hydrogen 
sulfide emissions and water quality. 

• Waste management: Develop efficient systems for collecting, transporting, storing and processing Sargassum.  
• Research and Development (R&D): Invest in R&D, science, technology and innovation to develop new 

Sargassum-based products and applications, supporting innovation and entrepreneurship. 
• Coastal communities: included sectors on community-based planning and management, traditional knowledge 

and advocacy.  
• Communication and outreach: to ensure effective Sargassum management communication and awareness, 

comprehensive strategies targeting stakeholders and the public are required. 
 

Source: Authors' interpretation, 2025, based on various sources, 2024. 

C. Intergovernmental agreements providing possible guidelines  
for the management of sargassum 

Considering the transboundary nature of the holopelagic Sargassum species, multilateral agreements 
and frameworks can provide for outlining shared responsibilities in adaptation efforts, facilitating 
negotiations on benefit-sharing from Sargassum-based resources, and coordinating intergovernmental 
initiatives, including, for example, research, capacity building, data management and technological 
advancements. While there are currently no legally binding international accords specific to the 
occurrences of the Great Atlantic Sargassum Belt, several relevant international agreements, 
frameworks, and initiatives are examined in this section to support the subjects addressing the 
sustainable management of Sargassum. Selected amongst these are:  

1. Global Agreements  

• United Nations General Assembly: Resolution 70/757 under Sustainable fisheries, 
including through the 1995 Agreement for the Implementation of the Provisions of the 
United Nations Convention on the Law of the Sea (UNCLOS) of December 10, 1982, relating 
to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish 
Stocks, and related instruments included the following: 

- Line 179: Expresses concern about the recent massive influx of sargassum seaweed 
into the waters of the Caribbean and its impact on aquatic resources, fisheries, 
shorelines, waterways and tourism, and encourages States and relevant regional 
organizations to cooperate to better understand the causes and impacts of the influx, 
with a view to protecting the livelihoods of fishers and fishing communities and 
finding ways of beneficially utilizing the seaweed and environmentally friendly ways 
of disposing of Sargassum washed up on shore. 

• The United Nations Convention on the Law of the Sea (UNCLOS)8 and the Agreement 
under the UNCLOS on the Conservation and Sustainable Use of Marine Biological 
Diversity of Areas beyond National Jurisdiction (BBNJ):9 The UNCLOS in keeping with its 
objectives and purpose, can be employed to support the assessment of Sargassum influx 
locations concerning maritime responsibilities, facilitate scientific research, including on 

 

7  A/RES/70/75. 
8  United Nations Convention on the Law of the Sea (UNCLOS), cited January 23, 2024, available at: https://www.un.org/depts/los/ 

reference files/statusTablesEnglish.pdf. 
9  United Nations Agreement of Marine Biodiversity and Areas beyond National Jurisdiction, link: https://www.un.org/ 

bbnjagreement/en cited February 18, 2025. 

https://www.un.org/depts/los/reference
https://www.un.org/depts/los/reference
https://www.un.org/bbnjagreement/en
https://www.un.org/bbnjagreement/en
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marine living resources, promote environmental protection, and further encourage regional 
cooperation on marine environmental priorities. This global agreement could also be 
further explored to provide guidance on addressing the transboundary factors contributing 
to the Sargassum blooms and their impacts. This guidance could encompass source control, 
tracking and prediction, protecting fragile ecosystems through impact assessments, and 
enabling capacity building and technology transfers to the Caribbean SIDS region.  

• The United Nations Framework Convention on Climate Change (UNFCCC) and the Paris 
Agreement:10 Integrating Sargassum management into the UNFCCC and the Paris 
Agreement offers a crucial pathway for international cooperation and resource mobilization 
and addresses this growing challenge in the Caribbean. Recognizing the potential link 
between climate change, the increased frequencies and intensities of Sargassum blooms, this 
integration could also serve to strengthen climate research to explicitly include Sargassum 
impacts, incorporating Sargassum management into Nationally Determined Contributions 
(NDC) and establishing clear guidelines for accessing climate financing mechanisms, such as the 
Green Climate Fund and the Adaptation Fund, for Sargassum-related management projects.  

• The Convention on Biological Diversity (CDB) and its Protocols:11 offer a valuable 
framework for managing the ecological challenges presented by Sargassum blooms in  
the Caribbean. While not explicitly addressing Sargassum, the CBD's emphasis on 
ecosystem-based management, sustainable use, access and benefit sharing, and impact 
assessments provides important guiding principles. An ecosystem approach is crucial for 
understanding Sargassum's role and impacts within the interconnected marine 
environment (Fidai et al., 2023) as well as evaluating the potential consequences of 
management interventions. The principles of sustainable use are relevant when exploring 
the possible uses of Sargassum (Lee et al., 2023b), ensuring responsible resource utilization. 
Furthermore, with the advancement of developing commercial resources using the 
Sargassum, the CBD's focus on access and benefit sharing provides guidelines towards 
supporting the equitable distribution of benefits among local communities. Finally, impact 
assessments, as promoted by the CBD, are necessary for mitigating potential ecological 
risks associated with large-scale Sargassum removal and including utilization. 

• Management of chemicals:12 Several international chemical conventions offer inputs that 
can be relevant to Sargassum management (see Annex 2). Though not directly addressing 
Sargassum, the Basel Convention on hazardous waste could apply to the toxic 
decomposition byproducts or waste generated from Sargassum processing. Similarly, the 
Rotterdam Convention concerning hazardous chemicals in trade is relevant if chemicals 
controlled under this Convention are used as inputs in Sargassum management. Finally, 
although Sargassum is not listed as a Persistent Organic Pollutants (POPs), the Stockholm 
Convention on POPs provides a precautionary framework promoting best practices for 
managing the potential accumulation of pollutants.13 In this regard, there can be an 
association with the potential bioaccumulation of POPS contained in the sargassum biomass.  

 

10  United Nations Framework Convention on Climate Change (UNFCCC), available at https://treaties.un.orgPages/ 
ViewDetailsIII.aspx?src=IND&mtdsg_no=XXVII-7&chapter=27&Temp=mtdsg3&clang=_en, cited on January 23 2025 . 

11  United Nations Convention on Biological Diversity (UNCBD), the Protocol to the CDB are the Cartegena Protocol on Biosafety and 
the Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits from their Utilization; cited 
January 23 2025, available at https://www.cbd.int/information/parties.shtml. 

12  For more information on Chemicals MEA, see link at: https://www.unep.org/about-un-environment/why-does-un-environment-
matter/secretariats-and-conventions, cited February 25, 2025.  

13  This can also have implications in the bioaccumulations of microplastics.  

https://www.cbd.int/information/parties.shtml
https://www.unep.org/about-un-environment/why-does-un-environment-matter/secretariats-and-conventions
https://www.unep.org/about-un-environment/why-does-un-environment-matter/secretariats-and-conventions
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• Plastic waste: Near-shore and stranded Sargassum rafts often mix with marine debris, 
including plastics, complicating removal and valorization efforts. The presence of plastics 
trapped and contained within the Sargassum mat can contribute as an additional source of 
plastic pollution (Aldana Arana, D., et al., 2024). The transboundary movement of 
Sargassum with entrained plastics exacerbates plastic pollution in nearshore and coastal 
areas, harms marine life, and complicates the harvesting and product development of 
Sargassum biomass. 

• The Sendai Framework (the Sendai Framework) for Disaster Risk Reduction  
2015–2030:14 The stranding of massive Sargassum blooms on coastal and near-coastal 
zones can be considered a hazard that may lead to disasters for affected communities and 
other vulnerable pollution. These influxes further amplify the impacts when they coincide 
with other hydroclimatic events, including storms, storm surges and hurricanes. The  
Sendai Framework can provide the structure for understanding and reducing Sargassum-based 
disaster risks, including early warning systems, assessments, preparedness, and  
multi-hazard risk reduction strategies. This approach to managing Sargassum is considered 
in the Model Protocol for the Management of Extreme Accumulations of Sargassum on the 
Coasts of the Caribbean Regional Fisheries Management (CRFM, 2016). 

• Trade Agreements: As Sargassum's impacts and emerging opportunities for valorization 
intensify, there is a growing need for more explicit consideration of this issue within trade 
agreements, including leveraging existing frameworks for regional and international 
cooperation. This inclusion can also foster technologically sound approaches and 
sustainable economic opportunities while mitigating the negative impacts of excessive 
blooms (Plank et al., 2025). This could also involve mechanisms for technology transfers, 
capacity building, standardization and harmonization of regulations related to trade in 
Sargassum-derived products, including sanitary and phytosanitary measures.15 

• SIDS Sustainable Development Agenda. The SIDS Agenda for Sustainable Development 
has recognized the impact of the massive Sargassum influxes on the Caribbean SIDS region. 
The Caribbean SIDS 2023 report, in preparation for the Fourth International Conference on 
SIDS, and the outcomes of the Fourth International Conference on SIDS are detailed in box 2.  

 

Box 2 
Recent SIDS intergovernmental meeting outcomes on sargassum management 

The Caribbean SIDS report in preparation for the Fourth International Conference (2023): Line 27: We remain deeply 
concerned with the influx of Sargassum seaweed across the region, and its negative impact on people and the 
economy, especially the tourism and fishing industries. We call for deepening collaboration, and resource mobilization 
by the international community to support capacity-building mechanisms to strengthen research and development, 
find and implement solutions to bolster sargassum seaweed management, including the exploration of economic  
opportunities at the national and regional levels stemming from our management of this phenomenon. 

Outcome Document on the Interregional Preparatory Meeting of the Fourth International Conference on SIDS 
(2023): Line 31: We call for deepening collaboration, and resource mobilization by the international community to 
support capacity building mechanisms to strengthen research and development, find and implement solutions to 
bolster sargassum seaweed management, including the exploration of economic opportunities at the national and 
regional levels. 

 

14  Sendai Framework for Disaster Risk Reduction 2015-2030, See Link at: https://www.undrr.org/publication/sendai-framework-
disaster-risk-reduction-2015-2030, cited March 18, 2025.  

15  See World Trade Organization-Sanitary and phytosanitary measures, link: https://www.wto.org/english/tratop_e/sps_e/sps_e.htm, 
cited March 20, 2025.  

https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
https://www.wto.org/english/tratop_e/sps_e/sps_e.htm
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Outcome Document (final) on the Fourth International Conference on SIDS (2024): Line 29: SIDS have 
extraordinary marine and terrestrial biodiversity that, in many cases, is fundamental to their livelihoods, culture and 
identity, but SIDS’ vulnerabilities are drastically limiting the resources and means by which they can protect their 
ecosystems and the natural environment. The ocean and its resources are under considerable stress from 
anthropogenic sources, impacting SIDS which are especially dependent on their maritime resources for their food 
security and livelihood. Line 30ii.b of this same document referred to addressing biodiversity loss caused by 
anthropogenic activities and including the impacts of “Harmful Algal Blooms”. 

 
Source: Author’s interpretation, based on the preparatory and outcome documents of the 2024 United Nations Fourth International 
Conference on SIDS.  

 

• The 2030 Agenda and the Sustainable Development Goals (SDGs). While the 2030 
Agenda does not explicitly mention Sargassum, its impact can hinder the Caribbean SIDS' 
abilities to achieve and sustain the ambitions of the 2030 Agenda. Selected examples of 
SDGs that can have implications for the management of Sargassum are illustrated 
 in Table 2.  

Table 2 
Sargassum Influxes and Impacts Implication to the 2030 Agenda and its SDGs 

2030 Agenda and its SDGs (selected) Sargassum Influxes Implications 

 Gender equality Impacts can disproportionately affect women, particularly in coastal communities. 
The reduced quality of life, loss of livelihoods, health concerns from hydrogen sulfide 
exposure, and disruption of cultural activities can also exacerbate existing  
social inequities.  

 Clean water  
and sanitation 

The decomposition of Sargassum and the resulting release of chemicals into the 
water can significantly impact ground and surface freshwater quality. This can include 
increased salinity, nutrient loading, oxygen depletion, hydrogen sulphide, and 
changes in pH. 

 Responsible 
Consumption  
and Production 

Harvesting and utilizing it for various purposes, thus reducing waste and promoting a 
circular economy. Sargassum can be used in the development of valuable resources 
such as biofertilizers, biofuels, and other bio-based products. This offers 
opportunities for sustainable consumption and production patterns, reducing waste 
and promoting resource efficiency.  

 Climate Action 
 

Climate change and its impacts (such as altered ocean currents and warming ocean 
temperatures) on ocean systems are believed to be the major factor exacerbating the 
frequencies and intensities of Sargassum blooms.  

 Life below water 
 
 

While Sargassum in moderate quantities provides habitat and serves as a nursery for 
marine life, massive influxes can negatively impact marine ecosystems. The influxes 
can also leach pollutants, introduce marine debris and non-native species thereby 
potentially threatening marine biodiversity.  

 
 

Life on land The impacts of Sargassum create important links to terrestrial ecosystems and land 
management practices, especially in coastal areas, including impacts on Coastal 
ecosystems, waste management, potential carriers of invasive species and managing 
land-based sources of pollution into marine systems.  
 

 Partnerships  
for the Goals 

Sharing knowledge and best practices, joint research and innovation, mobilization of 
resources, technology transfers and adaptation. 

Source: Authors' interpretation, 2025, based on various sources. 
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D. Regional agreements providing possible guidelines  
for the management of sargassum 

Given the transboundary nature of Sargassum blooms, Latin America and the Caribbean (LAC) regional 
arrangements can be developed to support policy harmonization, data sharing, coordinated research 
and resource mobilization. Examples of these are as follows: 

• Convention for the Protection and Development of the Marine Environment of the Wider 
Caribbean Region (The Cartagena Convention) and its Protocols.16 Guided by its objectives, 
the Cartegena Convention and its Protocols could support Sargassum's management, 
including informing policy decisions, monitoring and assessing impacts, including human 
health,17 potential utilization, and developing regional intergovernmental strategies. The 
Specially Protected Areas and Wildlife (SPAW) Protocol under this Convention is dedicated 
to biodiversity protection and provides a legal framework for conserving regional 
biodiversity.18 In 2020, SPAW established an ad hoc working group in sargassum  
(UNEP, 2021).19 

• Regional Agreement on Access to Information, Public Participation and Justice in 
Environmental Matters in Latin America and the Caribbean (Escazú Agreement).20 This 
Agreement aims to secure rights of access to environmental information, facilitate public 
participation in environmental decision-making, and ensure access to justice in 
environmental matters. When applied to Sargassum's management, these objectives can 
have positive significance, empowering coastal and other impacted communities to better 
understand, share knowledge and participate in the decision-making processes.  

• The regional Project on Protecting and Restoring the Ocean’s natural Capital, building 
Resilience and supporting region-wide Investment for sustainable Blue socio-Economic 
Development (PROCARIBE+ project).21 The objectives of this regional project provide a 
multisectoral framework for ocean resources management, including Sargassum 
inundations in the Wider Caribbean Region. To protect and restore coastal and marine 
capital, the project aims to enhance ecosystem resilience and include management of the 
impacts of excessive Sargassum, while also exploring potential beneficial uses. 
Furthermore, the focus on strengthened regional coordination and wide-ranging 
partnerships is necessary given the transboundary nature of the massive Sargassum 
blooms. This approach facilitates platforms for enabling the sharing of data, including 
through shared data management platforms and information hubs, exchanging best 
practices, and fostering collective action to develop comprehensive and effective  
regional strategies. 

 

16  Cartagena Convention, see link at: https://wedocs.unep.org/bitstream/handle/20.500.11822/27875/SPAWSTAC5_2012-
en.pdf?sequence=1&amp;isAllowed=y, cited February 18, 2025.  

17  Sargassum Inundation Events (SIEs): Impacts on Human Health, reference https://www.epa.gov/habs/sargassum-inundation-
events-sies-impacts-human-health, cited February 18, 2025.  

18  The Specially Protected Areas and Wildlife (SPAW) Protocol to the Cartegena Convention, link: https://www.unep.org/ 
cep/resources/policy-and-strategy/spaw-protocol-text, cited February 25, 2025.  

19  Ninth Meeting of the Scientific and Technical Advisory Committee (STAC) to the Protocol Concerning Specially Protected Areas 
and Wildlife (SPAW) in the Wider Caribbean Region Virtual meeting, 17–19 March 2021, see link atWG.42-7-en.pdf cited on  
February 24, 2025. 

20  Regional Agreement on Access to Information, Public Participation and Justice in Environmental Matters in Latin America and the 
Caribbean (Escazú Agreement), see link at: https://d7.cepal.org/en/escazuagreement, cited February 25, 2025. 

21  More details for the PROCARIBE+ Project is at https://procaribeplus.org/#welcome, cited August 11, 2025.  

https://www.epa.gov/habs/sargassum-inundation-events-sies-impacts-human-health
https://www.epa.gov/habs/sargassum-inundation-events-sies-impacts-human-health
https://www.unep.org/cep/resources/policy-and-strategy/spaw-protocol-text
https://www.unep.org/cep/resources/policy-and-strategy/spaw-protocol-text
https://gefcrew.org/carrcu/SPAWSTAC9/Work-Docs/WG.42-7-en.pdf
https://d7.cepal.org/en/escazuagreement
https://procaribeplus.org/#welcome
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E. Regional intergovernmental organizations supporting 
 the management of sargassum 

Regional intergovernmental organizations such as the Association of Caribbean States (ACS),  
the Caribbean Community (CARICOM), and the Organisation of Eastern Caribbean States (OECS) are 
necessary partners for addressing the challenges of Sargassum management. Sustainable Sargassum 
management can align with these agencies' priorities, including, for example, ocean governance policy 
setting, climate change mitigation and adaptation, data management for early warning and 
forecasting, renewable energy, environmental protection, public health, disaster management, 
fisheries, tourism, food and freshwater security, industrial and trade policies, and research  
and development.  
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III. Data collection and analysis 

This section analyzes data on Sargassum management policies and strategies, integrating findings from 
online surveys conducted in Barbados, Saint Lucia, Trinidad and Tobago, and Guadeloupe. In addition 
to these surveys, information was gathered from intergovernmental agencies, the private sector and 
civil society stakeholders. This analysis examined the enabling environment, institutional structures, 
financing, and communication strategies being applied to the management of the recurring massive 
influxes of Sargassum in the Caribbean SIDS region. Policy recommendations are provided following 
each management dimension investigated. 

A.  Enabling environment 

An enabling environment for Sargassum management using an IANRM approach involves several key 
components. It considers elements of policies, laws and regulations, national and regional plans, data 
platforms, human and technical capacities. These elements have the purpose of facilitating  
public-sector-led frameworks that treat Sargassum as a natural resource while promoting the safe 
management of Sargassum influxes.The results and approaches employed by the intergovernmental 
agencies and countries surveyed in this study are as follows: 

1. Regional vision and goals for integrated and adaptive sargassum management 
approaches (IASMA): 

The regional organizations surveyed have incorporated goals into their operations to enhance regional 
cooperation and coordination. These goals include improved research, policy development, 
interregional networking, enhanced monitoring, and the sustainable utilization and valorization of 
Sargassum. These are as follows:  

The Caribbean Regional Fisheries Mechanism (CRFM): At its twenty-sixth Meeting of its 
Executive Committee (2016), the CRFM endorsed a Model Protocol for the Management of Extreme 
Accumulations of Sargassum on the Coasts of CRFM Member States (CRFM, 2016). This model guided 
national agencies and other stakeholders, including the private sector interests, in removing and safely 
handling Sargassum in extreme accumulation on beaches and other coastal areas.  
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The Caribbean Agricultural Research and Development Institute (CARDI): In alignment with 
the mandate from the CARICOM Heads of Government at their Thirty-Third Inter-Sessional Meeting 
(2022),22 and through collaboration with the CRFM and the University of the West Indies, this 
intergovernmental agency is contributing to CARICOM's goal of reducing food import bills by 25%  
by 2025. CARDI is researching the use of Sargassum biomass in agriculture to reduce production costs. 
A significant step in this direction is CARDI’s involvement in field testing for the CRFM and New 
Zealand's Sargassum Products for Climate Resilience Project, assessing the viability of  
Sargassum-based bio-fertilisers. CARDI is also investigating Sargassum biomass, potentially with other 
substrates, as an organic mulch. This research contributes to climate change adaptation efforts, 
particularly on soil moisture and water availability, which are essential for agricultural resilience in  
the region.  

The Basel Convention Regional Centre for Training and Technology Transfer for the 
Caribbean (BCRC-Caribbean): This centre supports the Contracting Caribbean Parties to the Basel, 
Rotterdam, Stockholm, and Minamata Conventions in implementing their international obligations. 
These multilateral conventions address the environmentally sound management of waste and 
chemicals to protect human health and the environment. At the time of this survey, the BCRC has not 
established policies for supporting the interlinkages on Sargassum management.  

2. Regional IASMA policies 

The transboundary characteristics, ecological roles, potential use as a natural resource and 
environmental impacts of the Sargassum influxes are recognized in the literature.23 However, at the 
time of this study, there is no agreed intergovernmental framework for the sustainable management of 
holopelagic Sargassum in the Caribbean SIDS region.  

3. National vision and goals for the IASMA 

Each of the four countries interviewed shared a national vision of moving towards an IASMA for the 
sustainable management of Sargassum. These approaches commonly include exploring valorization 
strategies to leverage Sargassum as a resource for economic development, developing national policy 
frameworks for harvesting, monitoring impacts, disposal, storage, utilization, and commercialization, 
and supporting multistakeholder participation. These national approaches are as follows: 

Barbados: This country's focus is on minimizing the economic, social, and environmental impacts 
on coastal economies, particularly in the sectors of tourism, artisanal fishing, and small-scale fisheries. 
It is also integrating climate change adaptation activities, fisheries and coastal zone management with 
the management of the Sargassum influxes.  

Saint Lucia: Aims to optimize equipment for efficient and effective Sargassum management, 
enhance stakeholder engagement, raise educational awareness, and encourage innovation through 
school-led initiatives for long-term solutions.  

Trinidad and Tobago: Improved research and development of valorization and of an early 
warning system for monitoring and managing the influx of Sargassum in affected regions. This system 
aims to provide timely alerts to mitigate the ecological and economic impacts of Sargassum on coastal 
communities and vulnerable ecosystems. The Caribbean Industrial Research Institute (CARIRI), a State 
entity, has the potential to provide analytical laboratory services to both the private and public sectors.  

 

22  CARICOM: 25% by 2025 reduction in the regional food bill, see link at: https://caricom.org/25-by-2025-reduction-in-the-regional-
food-bill/, cited on July 30, 2025.  

23  To address this, the SARG'COOP II (2025-2027) project has set an objective to conduct a comprehensive legal study to clarify the 
status of Sargassum, which will support the establishment of an appropriate legal framework. This study aims to harmonize 
regulatory approaches across the Caribbean SIDS region.  

https://caricom.org/25-by-2025-reduction-in-the-regional-food-bill/
https://caricom.org/25-by-2025-reduction-in-the-regional-food-bill/
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Guadeloupe: This country is focusing on strengthening valorization efforts and addressing the 
human health risks associated with Sargassum decomposition in coastal zones. Additionally, Guadeloupe 
is developing an integrated data and early warning information management system for Sargassum. 

4. National IASMA policies and practices: 

In each country surveyed, Sargassum management practices focused primarily on the collection, 
removal, transportation, and inland relocation of the removed mass. These practices are as follows:  

Barbados: The Ministry of Environment and National Beautification, Green and Blue Economy 
(MENB), in collaboration with the National Conservation Committee (NCC) and the Coastal Zone 
Management Unit (CZMU), has a team that conducts the removal of the beached Sargassum on the 
coastal zones. This management process includes coordination with the hoteliers. 

Trinidad and Tobago: During periods of heavy influxes, local municipalities are assigned 
operational responsibilities for removing large volumes of the beached Sargassum. Trinidad  
and Tobago is developing a national Sargassum management policy to guide legislative, regulatory, and 
institutional duties and financial responsibilities.  

Guadeloupe: National IASMA policies are outlined in the "Plan National De Prévention Et De 
Lutte Contre Les Sargasse (2022-2025)".24 The policy is structured on preventative measures and 
control on stranded blooms in coastal areas, including data management, early warning to impacted 
communities, operational responses including equipment provision for collection and treatment, 
governance, valorization, research, regional and international cooperation.  

5. National legislation and regulations 

There is no national legislation or regulation specific to the management of Sargassum in the four 
countries surveyed. At the Ministerial level, Sargassum management is administered by departments of 
fisheries, marine and coastal zones management.  

6. National sargassum management strategy 

Each of the four countries surveyed had varying Sargassum management strategies. These are  
as follows:  

Barbados: Under the project, "Adapting to a New Reality: Managing Responses to Influxes of 
Sargassum Seaweed in the Eastern Caribbean as Ecosystem Hazards and Opportunities" (SargAdapt)25, a 
Sargassum Adaptive Management Strategy (SAMS) was developed and voluntarily applied. The MENB 
uses the Barbados SAMS Volume 1 Adaptive Strategy (CERMES and MMABE, 2021) and Volume 2 Action 
Appendices (CERMES, 2023) to guide procedural approaches for managing the beached Sargassum. 

Saint Lucia: This country also has SAMS Volume 1 and Volume 2 (CERMES, 2023) developed for 
Saint Lucia under the SargAdapt project. The SAMS for Saint Lucia establishes a framework for 
responding to Sargassum influxes and incorporates key concepts and lessons learned through the past 
initiatives. Also, under the Climate Change Adaptation in the Eastern Caribbean Fisheries Sector 
(CC4FISH)26, sector-specific management work has been conducted and supports the development of 
an IASMA. 

 

24  Guadeloupe, Government of France, “Plan National De Prévention Et De Lutte Contre Les Sargasse (2022-2025)”,  
discussion paper, March 2022. 

25  The SargAdapt project is being implemented by the Centre for Resource Management and Environmental Studies (CERMES), see 
link at https://www.cavehill.uwi.edu/cermes/research-projects/sargassum/sargadapt.aspx cited on February 24, 2025. 

26  The CCAFISH is a regional project being implemented by the Food and Agriculture Organization and funded by the Special Climate 
Change Fund see link at, https://cnfo.fish/cc4fish-project/, cited on February 24, 2025.  

https://www.cavehill.uwi.edu/cermes/research-projects/sargassum/sargadapt.aspx
https://cnfo.fish/cc4fish-project/
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Trinidad and Tobago: In 2024, this country approved a National Sargassum Task Force under the 
Ministry of Planning and Development (MPD). This task force is responsible for coordinating activities 
and exploring adaptive Sargassum management strategies.  

Guadeloupe: There is an active Sargassum Management Strategy that includes the use of an 
alert system managed by Gwad'Air.27 This system involves placing sensors in coastal communities to 
monitor and detect increased hydrogen sulphide levels emitted by decomposing Sargassum. When 
elevated levels are detected, the system can alert schools and initiate early dismissal of students, 
ensuring community safety in response to air quality concerns. This strategy also includes financial 
support for municipalities and surrounding communities to deploy physical barriers and collection 
machinery for managing the beached Sargassum.  

B. Sargassum management structure  

This section examined the management instruments for an IASMA, focusing on their implementation, 
the methods employed, and the stakeholders involved. It assesses the effectiveness, identifies gaps and 
challenges and shares lessons learnt. Also, it provides recommendations for enhancing the process and 
addressing existing gaps.  

1.  Regional intergovernmental agencies 

There is no regional intergovernmental plan for Sargassum management. Various regional bodies 
include the management of Sargassum within their specific mandates. These are as follows:  

Caribbean Regional Fisheries Initiative (CRFM): Since 2012, CRFM has been engaged on the 
topic of Sargassum and was guided by decisions taken in Ministerial meetings, seeking to understand 
this phenomenon and mobilize resources for safe management. The CRFM obtained the 
intergovernmental approved decision (CRFM, 2016) on the management of Sargassum to guide their 
actions in terms of Sargassum cleanups and to minimize the negative impact on the fishing communities 
and tourism sectors. 

Organization of Eastern Caribbean States (OECS): Four (4) draft national Sargassum 
management plans (Cox et al., 2019a) were developed for Grenada, Saint Kitts and Nevis, Saint Lucia 
and Saint Vincent and the Grenadines. Guadeloupe was elected to lead these management efforts 
during the fifth Organization of Eastern Caribbean States (OECS) Council of Ministers meeting (2023). 
The OECS is also guiding its members towards preparing national Sargassum management 
programmes. The objectives of these programmes are to support the requirements for laboratory 
testing and to establish a common data management platform for the chemical composition of 
Sargassum entering the territories of the member countries.  

The Association of Caribbean States (ACS) prioritises Sargassum management within its work 
plan, considering it a key subject within the disaster risk reduction framework. The ACS is also drafting 
a work programme and rules of procedure for establishing a Sargassum Sub-commission, with the plan 
to be implemented. One of the proposed activities of the Sargassum sub-commission is to agree on 
priority thematic areas, including monitoring, forecasting and Sargassum valorization.  

 

 

 

27  The approved association for air quality monitoring in Guadeloupe. 



ECLAC - Studies and Perspectives series-The Caribbean (134)  Responding to sargassum influxes... 27 

 

2. Regional initiatives on the valorization of sargassum and incentives  
for research and development  

Several regional initiatives are being undertaken to foster collaboration, research and management 
efforts to address the impacts of Sargassum influxes in the Caribbean SIDS region. These are as follows: 

The CRFM and the New Zealand Institute for Plant and Food Research Ltd project aims to 
produce Sargassum-derived liquid fertilizers.28 The project focuses on utilising Sargassum through a 
circular economy concept.29 This project has made significant progress since 2020, including working 
partnerships with Barbados, Belize, and Jamaica as participating countries, and regional institutions 
such as UWI, CARDI, and the Instituto Tecnológico de Santo Domingo.30 The project has resulted in the 
development of appropriate technology supporting bio-fertiliser production processes, product testing 
for heavy metals and including field trials in Barbados and Trinidad and Tobago. 

The CARDI is also undertaking research initiatives involving the use of Sargassum, both in 
collaboration with partners such as the CRFM and the New Zealand Institute for Plant and Food 
Research Ltd and with other collaborators such as the Food and Agriculture Organisation of the  
United Nations (FAO) and the University of Miami. Additionally, it has pending proposals for approval 
on the use of Sargassum as an input in the agricultural food production system, thereby supporting food 
security policies in the CARICOM region.  

The University of the West Indies  

• Saint Augustine Campus, under the Faculty of Science and Technology, has developed a 
plant bio-stimulant extracted from Sargassum.31 Grants were provided by the French 
Government and the European Union for the research and development of this product. 

• Cave Hill Campus: Its Centre for Resource Management and Environmental Studies 
(CERMES) has played a pivotal role in addressing the Sargassum influxes in the Caribbean. 
Their work encompasses convening scientists and stakeholders to discuss the phenomenon, 
leading applied research and innovation, providing a knowledge-sharing platform, and 
supporting the development of Sargassum management capacities (Cox et al., 2019b). 

3. Regional sargassum database management resources  

A leading source of publicly available Sargassum data is a voluntary open-access database through 
platforms such as the GEO Blue Planet Sargassum Information Hub (Hub).32 To support an integrated 
approach to monitoring and forecasting Sargassum concentrations, CERMES provides an open-access 
data platform that utilizes forecasting tools and satellite imagery to offer early warnings on  
Sargassum influxes.  

 

 

 

28  CRFM and New Zealand funded project on sargassum, see link at https://www.crfm.int/index.php?option=com 
_k2&view=item&id=746:caribbean-sargassum-project-to-develop-innovative-products-for-climate-resilience-advances-to-new-
phase&Itemid=179 , cited on February 24, 2025. 

29  A pilot plant with Caribbean Chemicals as a Private Sector entity is in development. Government assistance is required for the 
collection, to ensure a regular quality and supplies, storage, and reliable logistics for producing the bio-fertilizer. 

30  For more details on the Instituto Tecnológico de Santo Domingo, see link at: https://www.intec.edu.do/en/, cited May 21, 2025  
31  Biostimulant produced by UWI STA funded by UWI-Research and Development Impact Fund (RDI), and the SARGOOD-FED-

INTERREG V-Caraïbes project, see link at https://newsday.co.tt/2023/03/25/sargassum-untapped-treasure-trove-for-sustainable-
agriculture/ cited on February 24, 2025. 

32  The Sargassum Information Hub, monitoring and forecasting in the Tropical Atlantic, see link at https://sargassumhub.org/ cited on 
February 24, 2025. 

https://www.crfm.int/index.php?option=com_k2&view=item&id=746:caribbean-sargassum-project-to-develop-innovative-products-for-climate-resilience-advances-to-new-phase&Itemid=179
https://www.crfm.int/index.php?option=com_k2&view=item&id=746:caribbean-sargassum-project-to-develop-innovative-products-for-climate-resilience-advances-to-new-phase&Itemid=179
https://www.crfm.int/index.php?option=com_k2&view=item&id=746:caribbean-sargassum-project-to-develop-innovative-products-for-climate-resilience-advances-to-new-phase&Itemid=179
https://www.intec.edu.do/en/
https://newsday.co.tt/2023/03/25/sargassum-untapped-treasure-trove-for-sustainable-agriculture/
https://newsday.co.tt/2023/03/25/sargassum-untapped-treasure-trove-for-sustainable-agriculture/
https://sargassumhub.org/
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4. National sargassum management structures  

National management structures for Sargassum are required for coordinating responses to the massive 
influxes, mitigating negative impacts, and exploring potential valorisation opportunities. These 
structures commonly adopt a multi-agency approach, integrating efforts from various government 
ministries, local municipalities, research and scientific institutions, entrepreneurs, as well as civil and 
private sector stakeholders. The creation of a public-sector-led National Sargassum Management 
Committee is a key first step, facilitating the definition of functions, operational procedures, and terms 
of reference. The data obtained in the four countries surveyed are illustrated in figure 1. 

Figure 1 
National sargassum management structures  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Authors' interpretation and based on data from the survey conducted for this study, September - November 2024. 

 

5. National sargassum management plan 

Of the countries surveyed, the following were identified:  

Guadeloupe: This country has a government-approved Sargassum management plan. In the 
French territories, a national action plan for Sargassum management is outlined in a report titled "Plan 
National De Prévention Et De Lutte Contre Les Sargasse (2022-2025)".33 This report serves as a guiding 
document for coordinating Sargassum management across the French Caribbean region, detailing 
strategies for monitoring, collecting, and mitigating health impacts associated with Sargassum influxes 
along the coastlines. Cellule Pulsar is implementing this plan for the Ministry of Overseas Territories. 

Trinidad and Tobago: There is a draft national Sargassum response plan (2016). This draft plan 
includes recommendations for a regulatory framework for managing Sargassum. Additionally, a draft 
of the Sargassum emergency response plan (2018) is available, specifically for the island of Tobago. 
Under this response plan, substantial components could not be effectively implemented due to factors 
such as the non-assignment of safe disposal sites and limited resources (including appropriate 
equipment and trained personnel) for collecting and composting at a scale that would be sustainable 
and economically viable.  

 

33  Ibid, “Plan National De Prévention Et De Lutte Contre Les Sargasse (2022-2025)”, discussion paper, March 2022. 
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6.  National sargassum assessments 

National assessments on the impacts of Sargassum are necessary for addressing the environmental, 
social and economic factors posed by Sargassum influxes. The data from these assessments is necessary 
for making informed decisions in protecting coastal communities and fostering resilience in the face of 
recurring influxes. 

Barbados: This country is currently engaging in various Sargassum related Caribbean  
regional projects. The data generated from these projects included biophysical and  
socio-economic assessments. 

Saint Lucia: Studies within the OECS sub-region, including those involving governmental 
entities such as the French government, have conducted Sargassum volume load assessments to 
examine hydrogen sulphide concentrations and their health effects on coastal and surrounding 
communities. These studies emphasize the significant public health implications of Sargassum, 
particularly regarding respiratory conditions caused by hydrogen sulphide exposure. Additionally, the 
fisheries sector collaborates with an oil and gas company, focusing on the processing of Sargassum, 
including drying and washing, as part of its transformation into organic fertilisers. This practice of 
public-private partnership also assists in the inland transportation and disposal of large volumes of 
Sargassum biomass.  

Trinidad and Tobago: Through the Ministry of Planning, Economy and Development-Institute 
of Marine Affairs (IMA), satellite imagery and drone technology are planned to be used to determine 
areas of high influx of Sargassum and resulting ecological and socio-economic impacts. 

Guadeloupe: An interagency management system is assigned to manage the massive influxes of 
Sargassum. The national agency Gwad'Air oversees ambient air quality using a sensor network to 
monitor and inform key decision-makers and impacted communities on the air quality. These sensors 
provide real-time data on hydrogen sulfide emission levels, informing coastal communities of the 
potential health risks associated with exposure to this air pollutant. The Chamber of Commerce has 
assessed the economic impacts of Sargassum on the tourism sector, while social adaptation studies 
have explored psychosocial adaptation in impacted coastal communities. The Regional Council of 
Guadeloupe, in collaboration with the National Research Agency, has initiated a research project aimed 
at developing applied solutions for valorization and improving forecasting systems, nearshore 
collection methods, and health impact assessments. The Environment and Energy Management 
Agency also provides prescriptive frameworks for managing storage sites for Sargassum collected from 
beaches. Since the launch of the second Sargassum plan in May 2022, public sector funding has been 
provided to support the collection and removal of stranded Sargassum in coastal areas. 

7. National initiatives on the valorization of sargassum and incentives  
for research and development 

The case examples identified in the countries surveyed are as follows:  

Barbados: In 2024, CERMES, UWI, and the Government of Barbados pioneered the first vehicle 
powered by renewable natural gas from Sargassum, rum distillery wastewater and Blackbelly sheep manure.34 
This initiative marks a significant step towards utilizing sargassum and supporting sustainable solutions.  

Saint Lucia: Algas Organics, a private sector entity, uses Sargassum natans and S. fluitans 
species to develop a plant amendment for crop applications. 

 

34  Barbados launches first Bio-CNG vehicle powered by Sargassum, see link at News and Events | The University of the West Indies at 
Cave Hill, Barbados - Barbados launches first Bio-CNG vehicle powered by sargassum cited on February 24, 2025. 

https://cavehill.uwi.edu/news-events/news-releases/2024/september/barbados-launches-first-bio-cng-vehicle-powered-by.aspx
https://cavehill.uwi.edu/news-events/news-releases/2024/september/barbados-launches-first-bio-cng-vehicle-powered-by.aspx
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Trinidad and Tobago: Small enterprises are using Sargassum to make cosmetic products.  

Guadeloupe: France has launched several initiatives to valorise Sargassum, focusing on 
bioenergy production (biogas, bioethanol), agricultural use (compost, soil decontamination), and 
industrial applications (biomaterials, biochemical extraction). 

8. National sargassum database management 

Information obtained in the four countries surveyed is as follows: 

Barbados: The MENB is responsible for overseeing any Sargassum-related data management. 
One such dataset is the wet weight of Sargassum removed from coastal zones. Also, the Coastal Zone 
Management Unit (CZMU) within the MENB aids in the creation of digital maps of the location and 
intensity of the Sargassum influxes. An example of this map is illustrated in Map 1. 

Saint Lucia: The Fisheries Department is responsible for managing the national Sargassum 
database. The data on the influx of Sargassum is obtained informally from the coastal and artisanal 
fishing communities. There are no formal arrangements for obtaining this data and information. 

Trinidad and Tobago: Through the IMA, satellite imagery and field monitoring are used to collect 
data and prepare data in the form of maps identifying areas that are affected by Sargassum influxes and 
intensities. This is illustrated in Maps 2 and 3. Additionally, the Trinidad and Tobago Meteorological 
Service, Ministry of Public Utilities, has procured satellite data to monitor Sargassum influxes and 
provide early warning alerts to the general public. 

Guadeloupe: A Sargassum Management Information System exists, aiming to manage data 
related to Sargassum assessments and response management, which is in the process of being developed. 

Map 1 
Map of Barbados showing areas affected by sargassum influxes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Coastal Zone Management Unit of the Ministry of Environment and National Beautification, Green and Blue Economy, 
Barbados, 2025. 
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Map 2 
Map of Trinidad showing areas affected by sargassum influxes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Institute of Marine Affairs, Chaguaramas, Trinidad and Tobago, 2025. 

 

Map 3 
Map of Tobago showing areas affected by sargassum influxes 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Institute of Marine Affairs, Chaguaramas, Trinidad and Tobago, 2025. 
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9. Policy recommendations for an enabling environment 

Policy framework: A policy framework is required for effectively managing Sargassum influxes. This 
framework should be supported by an agreed-upon Caribbean SIDs regional strategy that clearly 
defines property rights, guides the safe and sustainable disposal of Sargassum, and promotes 
coordinated action among stakeholders. To effectively regulate harvesting, handling, transportation, 
storage, and processing, countries should craft robust policies and strategies guided by a clearly defined 
coordination mechanism and sustainable development principles. These policies should include product 
specifications, such as allowable heavy metal levels in fertilizers, and address the safe disposal of 
residues. Furthermore, these policies should incentivize private sector investment in Sargassum 
processing and product development, thereby fostering innovation and creating economic 
opportunities. Considering the scale of economies of the Caribbean SIDS, the active involvement of 
international and regional partners can drive collaborative and coordinated actions, financing, and the 
development of innovative solutions.  
 

Comprehensive legal and regulatory framework: Sargassum management plans should be an  
"all-of-country" model that includes a comprehensive legal and regulatory framework. This could 
involve developing a specific Sargassum Act or incorporating provisions into existing legislation, such as 
the Fisheries Act, to address harvesting permits, regulations for Sargassum-based products, and safety 
requirements for handling. Designating geographic zones for commercial extraction can also  
be beneficial.  

Sargassum waste management regulations: Environmentally sound disposal methods for 
Sargassum not utilized for other purposes should be regulated, such as composting, anaerobic 
digestion, or controlled incineration, while open dumping or landfilling should be discouraged.  

Data management systems: Establishing data management systems for real-time data sharing, 
analysis and decision-making. Caribbean intergovernmental organizations could collaborate to create 
a centralized, accessible database on Sargassum. This hub could also build upon existing initiatives, such 
as that of the GEO Blue Planet Sargassum Information platform.  

Standardized data collection methodologies: A standardized methodology for Caribbean SIDS 
is required for early warning, collecting, and reporting on the intensities and locations of Sargassum 
influxes, thereby ensuring consistent, interoperable, and comparable data. Having this agreed 
normative is imperative for informed decision-making and coordinated responses at both national and 
regional levels.  

Science-based approach: The most practical and safe management of Sargassum must be 
informed by scientific understanding and data. This also includes the causes driving the growth of 
massive blooms in the region, the life cycle, as well as the associated risks to human health, coastal 
zones and other ecosystems. Given the recent nature of this area of investigation, a precautionary 
approach should be applied in managing and developing Sargassum value chains.  

Community engagement: Establish procedures that ensure the participatory involvement of 
local communities and other impacted groups is necessary for Sargassum management decision-
making. This approach acknowledges the inherent value of local and traditional knowledge, recognizing 
also the livelihood dependence on coastal, fisheries and other marine resources. 

C. Institutional management structures 

Effective sargassum management calls for established institutional structures that foster both vertical 
and horizontal collaborations. An institutional framework has the purpose of coordinating efforts to 
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address Sargassum impacts and establishing management strategies, including roles and 
responsibilities among stakeholders. Such a framework can also include activities supporting 
resourcing, data management, and reporting.  

1. Institutional framework, focal point and role of stakeholders 
 for sargassum management:  

(a) Regional intergovernmental bodies  

 Regional organisations establish Sargassum management institutional arrangements that align 
with their core mandates, such as fisheries, environmental protection, or disaster risk reduction. These 
are as follows: 

• The Caribbean Regional Fisheries Mechanism (CRFM) has been involved in Sargassum 
management since 2012, with a focus on minimizing negative impacts on fishing, including 
coastal communities. 

• The Organisation of Eastern Caribbean States (OECS) has supported the development of 
national Sargassum management plans for its member countries.  

• The Association of Caribbean States (ACS) prioritizes Sargassum management within its 
disaster risk reduction framework and is working towards establishing a Sargassum Sub-
commission. The functions of the Sargassum sub-commission include, for example, 
facilitating knowledge sharing, promoting research, and developing unified strategies for 
sargassum management across the Caribbean. 

• United Nations Environment Programme (UNEP), through the Caribbean Regional 
Coordinating Unit (CAR-RCU) and as Secretariat to the Cartagena Convention and its 
Specially Protected Areas and Wildlife Protocol, has considered Sargassum management, 
including informing policy decisions and monitoring impacts. SPAW has also established an 
ad hoc working group on Sargassum.  

(b) National institutional framework, focal point and role of stakeholders  
for sargassum management 

The data obtained in the four countries surveyed are as follows:  

Saint Lucia: The National Conservation Authority typically acts as the first responder to 
Sargassum influxes. It collaborates with the Department of Fisheries, under the Ministry of Agriculture, 
Fisheries, Physical Planning, Natural Resources, and Co-operatives, to provide technical assistance and 
resources to affected fishing communities. A government-led Sargassum Management Committee was 
established in 2019 to address national emergencies related to Sargassum. This committee also 
developed a national response action plan for the removal of large volumes of beached Sargassum. The 
National Emergency Management Organization chairs the Sargassum Committee, overseeing 
coordination efforts. Other stakeholders include the Ministry of Infrastructure, Ports, Transport, 
Physical Development, and Urban Renewal, the Ministry of Energy, Entrepreneurship and Small 
Business, the Ministry of Finance, Economic Development, and the Youth Economy, and the 
Department of Sustainable Development. Community groups were trained in the manual removal of 
Sargassum, and there is engagement with private sector actors and academic institutions.  

Trinidad and Tobago: The Ministry of Planning and Development (MPD) is the primary entity 
overseeing Sargassum management. Since 2024, a National Sargassum Task Force, appointed by the 
Cabinet and chaired by the IMA, coordinates national efforts and responses, comprising key 
governmental stakeholders. The MPD also appointed a Project Steering Committee (PSC) to oversee 
the implementation of a Government of Japan-funded project focused on improving national 
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Sargassum management capacities in the Caribbean. This PSC established four working groups 
focusing on research, early warning and communication, and resource requirements for effective 
Sargassum mitigation. UWI is part of the scientific advisory group for research and development. 
Stakeholders involved include the Office of Disaster and Preparedness, the Environmental 
Management Authority, the Trinidad and Tobago Meteorological Service, Maritime Services, and Civil 
Society Groups. In Tobago, the THA executes overall Sargassum management activities, while the 
Tobago Emergency Management Agency (TEMA) is responsible for coordinating collection removal 
from coastal areas. 

Guadeloupe: In Guadeloupe, several stakeholders collaborate on Sargassum management, 
including cooperation with other agencies across the French Caribbean territories. Cellule Pulsar, a 
national body, serves as the primary implementing body for the National Sargassum Management Plan, 
ensuring coordinated responses to Sargassum influxes. The French Environment and Energy 
Management Agency (ADEME, with acronyms in French) oversees valorization and collection efforts, 
supporting sustainable practices for managing Sargassum accumulation. Gwad'Air, Guadeloupe's public 
sector air quality monitoring agency, uses sensors for detecting hydrogen sulfide emissions from 
decomposing Sargassum. This data is used to support public health responses in the management of 
impacted communities.  

2. Policy recommendations for institutional management structures 

Designate a national lead public sector agency with assigned functions for the integrated and 
adaptive management of Sargassum influxes. While a decentralised approach to Sargassum 
management can allow for specialized and targeted responses, the absence of an established 
management structure may impede the required multi-agency coordinated actions and resource 
mobilization. To provide for this requirement, an all-of-country and no-one-left-behind approach, this 
public-sector-led entity should have defined roles, resource allocations, and responsibilities for 
systematic institutionalized management of Sargassum. Amongst the functions recommended for this 
body are:  

• Facilitate public-private and civil societies partnerships: Effective and sustainable 
Sargassum management requires a multi-stakeholder partnership, promoting and 
documenting direct collaboration among governmental entities, private sector 
organizations, and civil society. In the context of Caribbean SIDS, this includes key sectors 
such as tourism, fisheries, agriculture, coastal communities, and other affected  
interest groups.  

• Establish Sargassum management infrastructure: The establishment of infrastructure 
and logistical frameworks is a prerequisite for Sargassum collection, storage, and its 
processing into potentially profitable commercial products; concurrently, governments, by 
adopting a circular economy approach, are tasked with establishing a clear roadmap for safe 
Sargassum harvesting, cultivating sustainable employment opportunities, and 
implementing stringent controls to protect vulnerable and sensitive areas, such as  
coral reefs. 

• Identify and implement comprehensive training and capacity building programmes: 
Given the nascent state of knowledge concerning effective Sargassum management in the 
Caribbean SIDS region, it is imperative to develop human, institutional, and technical 
capacities, which include data management; implementation of comprehensive training 
programs for stakeholders; and enhanced local and regional capacities and preparedness, 
including early warning systems, to effectively manage Sargassum influxes. 
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• Enhanced coordination and information exchange. Given the transboundary nature and 
multi-sectoral impacts of Sargassum influxes, a more integrated and collaborative regional 
strategy is of paramount importance and urgency. Encouraging mechanisms that facilitate 
joint research, shared data platforms, and harmonized policy development across diverse 
regional and sub-regional entities will strengthen the overall effectiveness of Sargassum 
management in the Caribbean SIDS region.  

A proposed structure, function, actions and activities of a designated public sector entity having 
the responsibilities of an IASMA is illustrated in Figure 2. 

D. Financing 

The economic impacts of Sargassum in Caribbean SIDS extend beyond the direct costs of cleanup and 
removal. These extensive influxes profoundly affect critical economic sectors, particularly ecosystem 
services, tourism and fisheries, leading to substantial and often cascading economic losses. The data 
obtained from the surveys conducted at the regional and national levels on the current financing for the 
management of Sargassum are detailed as follows. 

1. Regional intergovernmental agencies 

Project fund allocation assigned for Sargassum management: Regionally, various projects support 
the management of Sargassum. These are project-driven and externally funded. Examples of these are:  

• The SARG'COOP Project (2019-2022)35 fosters regional cooperation on Sargassum 
management across Caribbean nations. Following this, SARG'COOP II is planned for  
2025-2027, pending funding, and will involve partnerships with the OECS, ACS, IMA, 
ADEME, Martinique-Sargassum Public Interest Group (GIP Sargasses-signal in French),36 

and Cellule Pulsar. With a planned budget of 5.7 million euros, this project will focus on 
regional collaboration for Sargassum collection, valorization, and harmonation of activites 
across affected areas.  

• The United Nations Development Programme (UNDP) is implementing a regional 
project, funded by the Government of Japan, as illustrated in box 3. 

 

Box 3 
Improving national sargassum management capabilities in the Caribbean 

The United Nations Development Programme Country offices in Barbados and Trinidad and Tobago, have 
implemented a project for, “Improving National Sargassum Management Capabilities in the Caribbean,” which runs 
from 2022 – 2025. This project invests US$ 12.3 million in the region that seeks to tackle the challenges caused by 
Sargassum by strengthening efforts for collection, removal, and disposal of Sargassum. Under this project, there are 
five participating countries such as Barbados, Saint Kitts and Nevis, Saint Lucia, Trinidad and Tobago and Saint 
Vincent and the Grenadines who will benefit from technical assistance and expertise in dealing with Sargassum, and 
provision of specialized equipment for proper harvesting, offshore collection and onshore removal.  

 
Source: Improving National Sargassum Management Capabilities in the Caribbean, see link at https://www.undp.org/trinidad-and-
tobago/projects/improving-national-sargassum-management-capabilities-caribbean, cited on February 24, 2025. 

 

35  SARG’COOP is a project funded by the European Union, see link at https://sargcoop.org/en/accueil-en/ cited on February 24, 2025. 
36  GIP Sargasses has the function support early respond to Sargassum management, see link at, https://www.martinique. 

gouv.fr/Actions-de-l-Etat/Entreprises-economie-emploi-formation-et-finances-publiques/GIP-Sargasses/Le-GIP-Sargasses-entre-
dans-sa-phase-operationnelle-avec-un-budget-et-une-nouvelle-direction, cited August 12, 2025. 

https://www.undp.org/trinidad-and-tobago/projects/improving-national-sargassum-management-capabilities-caribbean
https://www.undp.org/trinidad-and-tobago/projects/improving-national-sargassum-management-capabilities-caribbean
https://sargcoop.org/en/accueil-en/


 

 

Diagram 1 
 Integrated and adaptive sargassum management framework 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors' interpretation and based on data from the survey conducted for this study, 2025. 
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• The European Commission (EU) is under an ongoing 386 million euro commitment under 
its Global Gateway initiative. Under this regional project, the EU works with financial 
institutions such as the European Investment Bank and the private sector to develop 
sustainable value chains for Sargassum, particularly in Grenada.37 

• INTERREG Caribbean: This facilitates cooperation between the territories of France and 
the Netherlands with 33 Caribbean countries and territories to strengthen collaboration 
among these regions and support projects focused on Sargassum management. 

• The CRFM and the New Zealand Institute for Plant and Food Research Ltd seek to 
produce Sargassum-derived liquid fertilizers under the New Zealand-funded project on 
Sargassum Products for Climate Resilience in the Caribbean.38 

(a) National budgetary allocation assigned for Sargassum management 
Sargassum management significantly varies across regions with varying budgetary approaches 

and allocation levels. These differences in budget allocation highlight a spectrum of fiscal actions when 
addressing the management of the Sargassum influxes. Data obtained from the countries surveyed are 
as follows: 

Barbados: Under the regional Japanese-funded project, Barbados benefits from US$2 million for 
equipment. The MENB is the primary entity for the collection and removal of beached Sargassum. This 
is conducted in coordination with the solid waste management agency and the hoteliers. The NCC and 
MENB have primarily used their budgets to respond to Sargassum influxes in tourism sites. 

Saint Lucia: The NEMO does not have a specific budget for the management of Sargassum. The 
Ministry of Finance, Economic Development, and the Youth Economy allocates emergency funds to 
address significant influxes of Sargassum, and there can also be additional public-sector support to 
assist the hoteliers with cleanup efforts for impacted coastal zones.  

Trinidad and Tobago: Sargassum removal and beached cleanup activities are sourced from such 
sources as disaster management funds and the Public Sector Investment Program (PSIP). In the case of 
TEMA, the Sargassum removal cost is sourced from the emergency funds. There is no annual budget 
line specific to Sargassum management. Under the regional Japanese-funded project, Trinidad and 
Tobago is to receive an allocation of US$ 1.99 million in equipment. 

Guadeloupe: Guadeloupe benefits from an annual allocation of thirty-six million euros across 
French territories. This fund is used for Sargassum collection, valorization, research initiatives, and the 
establishment and management of protective barriers. 

2. Policy recommendations for financing the management of sargassum  

Establish a dedicated sargassum budget line: To ensure a proactive and sustainable response to 
Sargassum influxes, a dedicated, available, and annually allocated budget for Sargassum management 
is imperative, supplemented by contingency funds specifically earmarked for addressing unpredictable 
and severe influx events.39 This comprehensive budget must explicitly account for labour costs and 
investment in specialized equipment and machinery required for safe and effective large-scale in-water 
and shoreline collection, as well as transportation to designated disposal or processing sites. 

 

37  President von der Leyen at the CARICOM Leaders' Summit to strengthen partnership between the European Union and the 
 Caribbean, see link at: https://ec.europa.eu/commission/presscorner/detail/en/ip_25_518, cited February 25, 2024.  
38  Ibid, see link at https://www.crfm.int/index.php?option=com_k2&view=item&id=746:caribbean-sargassum-project-to-develop-
 innovative-products-for-climate-resilience-advances-to-new-phase&Itemid=179 cited on February 24, 2025. 
39  Noting also that at the time of this study, most of the funding for Sargassum management is extrabudgetary and externally 

financed, often through project-based initiatives.  
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Furthermore, it should include resources for ongoing environmental, economic, and social impact 
assessments to inform adaptive management strategies and optimize resource allocation. This 
structured financial approach will ensure operational readiness, minimize environmental damage, and 
provide the necessary resources for effective and scalable Sargassum management interventions.  

Equipment management: Implement long-term maintenance plans and improve procurement 
planning to ensure equipment maintenance, operational continuity, and timely acquisition of necessary 
equipment and resources. Roles and procedures addressing the custodianship and rights of property of 
the equipment are required. 

Develop loss and damage assessment methodologies: Establishing comprehensive 
methodologies for assessing loss and damage, including impacts to human health, resulting from 
Sargassum incursions, is required. Quantifying these diverse impacts is fundamental for effectively 
substantiating the need for, and appropriately allocating, necessary financial resources. This will provide 
the data and information supporting that resource deployment is directly responsive to the evidenced 
scale and nature of the challenges posed by the recurring and massive Sargassum influxes in the Caribbean 
SIDS region. 

Expand funding for research and development (R&D) and valorization initiatives: To 
effectively transform the challenges posed by Sargassum into economic opportunities and ensure 
sustainable management, increased funding for R&D is required. This investment should support 
proactive measures aimed at harnessing Sargassum's valorization potential through product 
development and its integration into Blue Economy initiatives. Further R&D is essential across several 
areas concerning legislative frameworks defining the nature and utilization of this biomass, and 
valorisation. Comprehensive research is also required to fully understand the short, medium, and long-
term impacts of Sargassum influxes, including their environmental, economic, social, and human health 
implications, such as investigating the complex interplay of factors contributing to the blooms and the 
effects of decomposition, including the release of toxic substances. Finally, dedicated resources must 
be allocated to effectively translate complex research findings into accessible language for all 
stakeholders, thereby fostering informed communities.  

Develop valorization guidelines and economic analyses: To drive economic diversification and 
ensure sustainable management, it is imperative to develop clear valorization guidelines and 
comprehensive economic analyses for Sargassum. These guidelines should establish mechanisms to 
effectively utilize and explore Sargassum as a valuable resource, identifying potential commercial 
applications that can transform the challenges associated with its influx into tangible economic 
opportunities. Increased involvement from the private sector and civil society in Sargassum 
management and innovation initiatives is fundamental in this regard. 

E. Education, communication and outreach 

Education, communication, and outreach are necessary towards a proactive and sustained approach to 
Sargassum management. The target groups include those directly impacted by Sargassum influxes such 
as resource users, the tourism sector, shipping communities, fisherfolk, beachside vendors, farmers, 
farm owners, beach residence owners, hotels, schools and communities that reside along affected 
coastlines. The public, private and civil society organizations play a significant role in outreach efforts 
as they aim to ensure that information is disseminated in a timely manner. 
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The findings from the survey are detailed as follows: 

1. Regional intergovernmental agencies communication and outreach strategies 

There is no intergovernmental agreement on a regional communication strategy for Sargassum. 
communication and outreach. Examples of activities are as follows: 

• Communication activities as early warnings leverage advanced data from CERMES through 
their Sargassum Sub-regional Outlook Bulletin.40 

• Regional meetings and workshops. In 2015, the Caribbean Sea Commission (CSC) held its 
first symposium entitled "Challenges, Dialogue and Cooperation towards the Sustainability 
of the Caribbean Sea".41 These events brought together policymakers, scientists, and 
institutions to discuss the impacts of Sargassum.  

• The Third United Nations Ocean Conference (2025) received a series of events addressing 
the management of Sargassum influxes in the Caribbean region. These events covered 
areas such as strengthening regional coordination and action plans, data management 
including early warning and assessment, risk mapping, safe management, and support for 
national management actions.42 

2. National current communication and outreach activities 

 Current Sargassum communication and outreach activities are often ad hoc and primarily occur during 
periods of massive Sargassum influxes. However, it is noteworthy that countries are actively in the 
process of formulating communication strategies to address this challenge. Data obtained from the four 
countries surveyed is as follows:  

• Barbados: The current public communication outreach discourages the public from 
collecting Sargassum. This outreach aims to mitigate potential health and safety impacts. 
Under the SargAdapt project,43 awareness-raising activities were developed on the 
Sargassum as "seaweed", its impacts and possible uses.  

• Saint Lucia: In 2018, significant outreach efforts were initiated to engage community 
Councils, with a strong emphasis on training them for effective Sargassum collection. These 
initiatives were aimed at enhancing local capacities and preparedness to manage 
Sargassum influxes. They also convened meetings with the fishermen and residents to 
address the impacts of Sargassum influxes, based on information obtained from community 
groups and other stakeholders.  

• Trinidad and Tobago: The responsibilities of the Cabinet-approved National Sargassum 
Task Force in 2024 include formulating a communication strategy for Sargassum 
management. Also, within the 2015 Sargassum Management Response Plan, one of the 
objectives was to develop a public information communication strategy.  

• Guadeloupe: The Plan National De Prévention Et De Lutte Contre Les Sargasse (2022-2025)"44 
has as one of its objectives: to develop a regular and transparent communication strategy. 

 

40  Sargassum Sub-regional Outlook Bulletin, see link at https://sargassum-outlook.web.app/ cited on February 24, 2025. 
41  The CSC first symposium on Sargassum, see link at https://acs-aec.org/index.php?q=csc cited on February 25, 2025. 
42  Gloden Tides-Ocean Life Regeneration through Sargassum Management, linkhttps://sdgs.un.org/partnerships/golden-tides-

ocean-life-regeneration-through-sagassum-management, date cited August 12, 2025.  
43  Ibid, see link at https://www.cavehill.uwi.edu/cermes/research-projects/sargassum/sargadapt.aspx cited on February 24, 2025. 
44  Ibid, “Plan National De Prévention Et De Lutte Contre Les Sargasse (2022-2025)”, discussion paper, March 2022.  
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3. Policy recommendations for communication and outreach 

Prepare and implement knowledge, attitude, and practice: surveys to expand the understanding of 
Sargassum management among various stakeholders. In the context of Sargassum, these surveys can 
help identify knowledge gaps, resource requirements, and tailor communication strategies to promote 
effective management practices. They can also inform the design of targeted interventions and 
educational campaigns. 

Establish effective communication channels: To effectively manage Sargassum influxes, 
establishing robust and proactive communication channels is required. A critical element of this 
medium should be a regularly updated dashboard, providing real-time information on the locations and 
impacts of Sargassum to keep all stakeholders informed and enhance situational awareness. Leveraging 
existing communication networks and outreach platforms —such as those established by disaster 
management, fisheries, and tourism agencies— can significantly amplify the reach of these updates. To 
ensure both the public and key stakeholders are well-informed, resources must be allocated to develop 
standardized guidelines for communication. These campaigns should focus on addressing common 
misconceptions and improving understanding of the causes of the massive Sargassum influxes, as well 
as associated health, environmental, and ecological impacts.
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IV. Conclusion: towards an integrated and  
adaptive natural resources sargassum  
management framework 

This study advocates for a transformative shift towards an Integrative and Adaptive Natural Resources 
Management (IANRM) framework and approach, positioning it as a comprehensive solution for 
managing the entire Sargassum lifecycle—from initial monitoring and prediction through collection, 
processing, utilization, and safe disposal. This fundamental shift transcends mere operational 
adjustments; it constitutes a strategic imperative for fostering proactive resilience and transforming 
Sargassum into a potentially valuable resource for the Caribbean SIDS. The successful implementation 
of this IANRM framework hinges upon several interconnected and mutually reinforcing policy pillars. 
These are listed as follows:  

(i) The establishment of Sargassum management policy and legislative frameworks is 
paramount. This necessitates the crafting of clear and comprehensive national policies, 
strategies, and legislation to address harvesting permits, product specifications, and 
safety requirements. Such frameworks must also incentivize private sector investment in 
Sargassum processing and product development, fostering innovation and economic 
opportunities while guiding environmentally sound management requirements.  

(ii) The development and strengthening of dedicated national institutional arrangements are 
fundamental for fostering vertical and horizontal collaboration across sectors. This 
institutional arrangement is foundational for coordinating efforts, clearly defining roles 
and responsibilities among stakeholders, and ensuring the efficient utilization of expertise 
and resources. 

(iii) Investing in SIDS appropriate human and technological capacities is indispensable. This 
includes developing monitoring and forecasting systems to facilitate early warning and 
preparedness, alongside the implementation of diversified collection and safe 
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management technologies tailored to specific needs. Furthermore, comprehensive 
training programs for stakeholders, focusing on data collection, analysis techniques, and 
operational management, are essential for building local and regional preparedness. 
Robust data management systems for real-time sharing and analysis are crucial for 
informed decision-making and adaptive management strategies. 

(iv) Securing adequate and sustainable financing is a requirement for effective and 
continuous management. Recognizing that current funding is largely extrabudgetary and 
externally project-financed, policymakers must prioritise establishing dedicated, annually 
allocated budget lines for Sargassum management, supplemented by contingency funds 
to address unpredictable and severe influx events. This comprehensive budget must 
account for labour costs, investment in specialized equipment, and resources for ongoing 
environmental, economic, and social impact assessments. Expanding funding for research 
and development is also critical to support initiative-taking measures and explore 
valorization initiatives that can transform Sargassum into economic opportunities.  

(v) Overcoming the existing deficit in comprehensive communication strategies and 
stakeholder engagement is vital for securing public support and ensuring effective 
management initiatives. Policy makers should champion the development of unified 
communication strategies, fostering partnerships among government ministries, non-
governmental organizations, and coastal communities.  

(vi) Given the transboundary nature and multi-sectoral impacts of Sargassum influxes, 
enhanced regional and international cooperation is of paramount importance and 
urgency. This involves building on existing agreements and regional visions, facilitating 
joint research, shared data platforms, and harmonized policy development across diverse 
entities. Leveraging the services of international and regional intergovernmental 
organizations can further provide for building high-level governmental support, 
harmonization of Sargassum management policies, data and best practice sharing, 
coordinated research, and resource mobilisation. 

In conclusion, the IANRM approach provides a model framework for the Caribbean SIDS for the 
management of the Sargassum influxes. This adaptive framework can serve to integrate new scientific 
findings, data and evolving knowledge continuously. It enables a shift from reactive crisis actions to 
proactive resilience management, simultaneously safeguarding coastal ecosystems and human health, 
fostering sustainable livelihoods, and advancing sustainable development priorities.
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Survey instrument 

This survey instrument was used to interview both regional and national stakeholders. 

Model Survey Instrument on Responding to Sargassum Influxes through Integrative and Adaptive Natural 
Resources Management Approaches in the Caribbean SIDS Region - An Exploratory Framework. 

Introduction: The information to be obtained from this survey, will be analyzed with the purpose of 
investigating and based on both literature and results of this survey, provide policy recommendations 
rresponding to Sargassum Management in selected countries in the Caribbean SIDS region.  

The Integrated and Adaptive Sargassum Management approaches (IASMA) main dimensions to 
be addressed in this survey include: 

(i) The Enabling Environment: This involves establishing supportive public-sector-lead 
frameworks for Sargassum management through policies, laws and regulations, regional 
plans; data platforms, as well as the human and technical capacities to respond quickly to 
Sargassum influxes and adapt to the evolving approaches supporting the safe management 
of Sargassum influx.  

(ii) Institutional Management Structures: Effective Sargassum management demands strong 
institutional structures that foster collaboration across sectors- vertically and horizontally. 
This will also support the requirement for having where actions taken by one sector are 
aligned and coordinated with others, thereby ensuring a more cohesive and comprehensive 
response. These coordinating responses will therefore require the involvement of such 
sectors as: marine and coastal zone management, tourism, fisheries, health, agriculture, 
biodiversity, soil and freshwater management, environmental management, infrastructure, 
disaster management, researchers/innovators, local communities among others.  

(iii)  Financing: Identifying and mobilizing resources from regional budgets, international 
donors and private-public partnerships towards adapting for Sargassum influx. This could 
also potentially involve the use of innovative financing mechanisms such as blue bonds or 
ecosystem service payments.  

(iv) Communication and Outreach: Public awareness and stakeholder engagement are key to 
effective Sargassum management. This will not only raise environmental consciousness of 
the issue and adaptive measures but increase capacity building and resilience across 
stakeholders from local community levels to businesses and governments on Sargassum 
monitoring, management and adaptation.  

Through discussion on these four key dimensions, we hope to help member States understand 
and identify the best interventions and approaches in the region for Integrated and Adaptive Sargassum 
Management (IASMA).  

- Name of Regional/National Organisation: 

- Name of Ministry/ies, Stakeholder/s: 

- Contacts person: 

• Name _____________________________________________________ 

• Telephone and email contacts _________________________________ 

• Other Contacts _____________________________________________ 
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A. 1. Enabling environment  

(i) What is the Regional/National Vision for Integrated and Adaptive Sargassum  
Management (IASMA)? 

(ii) What are the goals of IASMA at the regional/national level?  

(iii) What are the regional/national IASMA policies or frameworks? (Is IASMA or other areas 
within Sargassum management included in existing policies? Please provide details)? 

(iv) What Sargassum Management Strategy is in place and what is the extent of 
implementation at the regional/national level? 

(v) What is the current status and extent of implementation for an enabling environment for 
IASMA at the regional/national level? 

(vi) What are international and/or regional Sargassum agreement(s)/work groups that your 
country is a member of? 

(vii) What are the objectives/functions of these international/regional groups? 

2. Sargassum Management Structure: This section will explore the Management Instruments for 
IASMA. It should indicate whether the instruments/issues are undertaken, how, and by which 
stakeholders in IASMA, whether they are effective, the gaps, challenges, successes, lessons learnt and 
recommendations to advance the process and fill the gaps. 

(i) Is there a regional/national Sargassum Management Plan? 

(ii) What is the extent of implementation regionally/nationally?  

(iii) What regional/national Sargassum Assessment (social, economic and environmental) 
including climatic, coastal zone impacts, soils, human health, other ecosystems, monitoring 
and reporting is being undertaken or has been done? 

(iv) Has a regional/national Sargassum control plan been established and implemented? 

− Who are the main stakeholders involved?  

− How are the coastal communities, fisheries, tourism and other main stakeholders involved?  

− What is the frequency of stakeholder meetings?  

− Which regional agency/ies are responsible for supporting these meetings?  

− Are the outcomes from these meetings used to support decision making on the 
management of Sargassum? Are the outcomes of these meetings available on-line?  

− Please provide an example.  

3. Is there a regional/national initiative on the valorization of Sargassum and incentive(s) for 
research and development? If yes, who are the main stakeholders/actors? 

(i) List the actors involved and their roles, for example:  

− Regional Agency (ies)  

− Scientist, Researcher 

− Innovation  

− Marketing  

− Etc.  
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4. Does a Database management for the Sargassum Management Information System exist 
at the regional/national level? 

(i) Which regional/national agency is responsible for the management including updating on 
this database?  

− What mechanisms are used to obtain this data and information? 

− Are there data sources, for example through universities, private sectors etc. If yes, 
please provide the names of these institutions?  

− What technologies are employed for data collection? Please give examples.  

(ii) How is the regional/national Sargassum database managed?  

− Which regional/national agency is responsible for the management of this database?  

−  Is this database publicly available?  

−  If restricted, who are the accessible users?  

B. Institutional Management Structures:  

This section will explore the Institutional Roles of IASMA. Focus areas include the status of the present 
IASMA situation, gaps, challenges, and successes. Lessons learnt should also be indicated. 

(i) What is the name of the Ministry/Regional/National Agency/Unit serving as your agency's 
focal point for Sargassum Management? How are these national focal points funded – for 
example through projects from your agency, with public sector funds or otherwise.  

− If a project is funded, what is the strategy for continuity at the national level when the 
project ends?  

(ii) What is the Institutional Framework(s) /Organizational structure) for IASMA in your region?  

(iii) What challenges exist within the current IASMA institutional structure? 

(iv) What are the operative relationships among Sargassum management Institutions and how 
can they be improved? 

(v) What is the role of stakeholder institutions and their goals (including political, social, and 
economic) in supporting the implementation of IASMA at the regional level? 

(vi) Identify stakeholders normally involved and the extent of involvement (whether from 
planning to the implementation phase, to safe disposal, monitoring etc).  

(vii) What is the capacity of stakeholder organizations to undertake their roles and 
responsibilities in the context of Integrated Sargassum Resources Management? 

− Provide examples of capacity gaps.  

− Provide examples of how these capacity gaps are being addressed, funding and 
leading the body. 

(viii) Identify Effectiveness, Gaps and Lessons learned from stakeholder engagement including 
engagement with academia, private sectors, community groups and civil society. 

(ix) Cross-Sector Coordination Mechanisms: Describe what are the regional/national cross-
sector coordination mechanisms in Integrated Sargassum Management.  
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C. Financing: 

(i) Is there an annual budgetary allocation within your organization specifically assigned to the 
management of Sargassum?  

(ii) What are challenges and recommendations that exist for the preparation of the 
budget/project and effectiveness for utilization of the budget at the regional/national level? 

(iii) Was the revenue/project funding adequate?  

− Are there recommendations for improvement in the project preparation?  

− Are there other non-budgetary sources, grants, and other project funding. 

− Probe to get more details in case of extra budgetary funding include:  

− Source, purpose, responsible agency/cies, non-governmental actors etc.  

D. Communication and Outreach Strategies. Identify the current communication and outreach 
strategies for IASMA in your organization.  

(i) Can you describe the regional/national communication and outreach strategies you are 
aware of for Sargassum management? Include any channels or methods used e.g. social 
media, meetings, newspaper.  

(ii) Is there public education and awareness on Sargassum at the regional/national level? Who 
are the main targets? 

(iii) How is the success of communication and outreach evaluated?  

(iv) How are stakeholders involved in communication and outreach strategies?  

(v) What are the key gaps/challenges faced in communicating about Sargassum management 
and adaptation and how would you recommend addressing this?  

(vi) Do you have any potential recommendations for strengthening communication and 
outreach for Sargassum management at the regional/national level? 

E. Closing questions  

(i) Identify overall successes, best practices, and lessons learnt at the regional/national level. 

(ii) Identify overall challenges/gaps and recommendations/solutions/actions for advancing IASMA. 

(iii) Propose recommendations for the advancement of IASMA implementation. 

(iv) Please share a copy of any relevant regional reports requested as part of the  
survey interview.  

(v) Do you have any questions or any other additional information you may wish to share  
with us? 

On behalf of UN ECLAC – I thank you for giving us the opportunity to conduct this interview and for your 
participation in this survey. Your insights are invaluable in shaping effective policies and will provide 
support for member states for Sargassum Management in the Caribbean SIDs region.  

 

>>>>End of Questionnaire>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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Table A.1 
List of Interviewees: national agencies 

Country Agency/Ministry Name Contact 

Barbados Ministry of the Environment and National 
Beautification, Green and Blue Economy 
(MENB), Coastal Zone 
Management Unit (CZMU) 

Leo Brewster 
 

lbrewster@coastal.gov.bb 

Ministry of Environment and National 
Beautification, Green and Blue Economy 
(MENB), Barbados Fisheries Department 
(BFD) 

Shelly-Ann Cox 
 

Shelly-Ann.Cox@barbados.gov.bb 
Fisheries.Division@barbados.gov.bb  

Ministry of Environment and National 
Beautification, Green and Blue Economy 
(MENB) 

Tanbaje Sealy Tanbaje.Sealy@barbados.gov.bb  

Saint Lucia National Emergency Management 
Organization (NEMO) 

Princess Khodra 
 

princess.khodra@govt.lc  

Department of Fisheries, Ministry of 
Agriculture, Fisheries, Physical Planning, 
Natural Resources and Co-operatives 

Charlie Prospere charlie.prospere@govt.lc  

Trinidad and Tobago Institute of Marine Affairs (IMA) Rahanna Juman rajuman@ima.gov.tt  

Ministry of Agriculture, Land and Fisheries 
(MALF) 

Dianne Rampadarath drampadarath@gov.tt  

Caribbean Industrial Research Institute 
(CARIRI) 

Amanda Pustam 
 

acams@cariri.com 

Tobago House of Assembly (THA) Linford Beckles 
Howard Robin 

linfordbeckles@yahoo.com  

hwrdrobin@gmail.com  

Fisheries Division, Ministry of Agriculture, 
Land and Fisheries (MALF) 

 
Recardo Mieux 

rmieux@gov.tt 
recardomieux@gmail.com  

Caribbean Natural Resources Institute 
(CANARI) 

Ainka Granderson ainka@canari.org  

Environmental Research Institute 
Charlotteville (ERIC) 

Aljoscha Wothke info@eric-tobago.org  

Guadeloupe The Caribbean Sargassum Programme 
(SARG'COOP) Department of Environment, 
Land Planning and Housing (DEAL) 

Lydia Barfleur 
Emily Siousarram 

lydia.barfleur@regionguadeloupe.fr 
emily.siousarram@regionguadeloupe.fr 

 

Table A.2 
 List of Interviewees: regional intergovernmental agencies  

Agency Name/s Contact 

Association of Caribbean States (ACS-AEC) Adeline Raphaël 
Damien Nicolas 
Jonathan Alexander 

araphael@acs-aec.org  
dnicolas@acs-aec.org  
jonalexander@acs-aec.org  

Basel Convention Regional Centre for 
Training and Technology Transfer for the 
Caribbean (BCRC Caribbean) 

Janine Boodram 
Sachin Ramlakhan 
 

janine.boodram@bcrc-caribbean.org 
sachin.ramlakhan@bcrc-caribbean.org  

Caribbean Agricultural Research and 
Development Institute (CARDI) 

Fayaz Shah 
Tristan Alvarez 
 

Fshah@cardi.org  
Talvarez@cardi.org 

Caribbean Regional Fisheries Mechanism 
Secretariat (CRFM) 

Milton Haughton 
 

milton.haughton@crfm.int 

Organization of Eastern Caribbean States 
(OECS) 

Josette Edward-Charlemagne 
 

josette.edward@oecs.int 

The University of the West Indies (UWI) Jayaraj Jayaraman 
Adesh Ramsubhag 

jayaraj.jayaraman@sta.uwi.edu 
adesh.ramsubhag@sta.uwi.edu 
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Table A.3 
International and Regional Agreements that could be aligned with Sargassum 

Caribbean 

Global and Caribbean Regional Ocean Related Agreements (selected) 
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Countries 

Barbados B B B N B B B B B B B N 

Saint Lucia B B B B B S B B B B B B 

Trinidad and Tobago B B B N B B B B B B B N 

France B B B B B B B B B B N N 

  

Notes: 

B: Binding agreement by ratification, accession, acceptance or adoption 

S: Signatory; N: Not a Party; S/P: State Party 

N/A: Country not eligible to join this agreement 

Source: Authors' compilation based on the International and Regional Agreements that could be aligned with Sargassum Management for 
Barbados, Saint Lucia, Trinidad and Tobago and France (Guadeloupe). 
a United Nations Convention on the Law of the Sea, see link at https://www.un.org/depts/los/reference_files/StatusTablesEnglish.pdf cited 
 January 23 2025. 
b United Nations Framework Convention on Climate Change, see link at https://treaties.un.org/Pages/ViewDetailsIII.aspx?src= 
 IND&mtdsg_no=XXVII-7&chapter=27&Temp=mtdsg3&clang=_en cited on January 23 2025. 
c  United Nations Convention on Biological Diversity, see link at https://www.cbd.int/information/parties.shtml cited on January 23, 2025. 
d Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their utilization to the CDB, 
 see link at https://www.cbd.int/information/parties.shtml cited on January 23 2025. 
e Basel Convention on the Control of Transboundary Movement of Hazardous Wastes and their Disposal, see link at 
 https://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/4499/Default.aspx cited on January 23 2025. 
f  Rotterdam Convention on the prior informed consent procedure for certain hazardous chemicals and pesticides in international trade; see link 
 at https://www.pic.int/Countries/Statusofratification/PartiesandSignatories/tabid/1072/language/en-US/Default.aspx cited on January 23 2025. 
g  Stockholm Convention on Persistent Organic Pollutants, see link at https://www.pops.int/Countries/StatusofRatifications/Partiesand 
 Signatoires/tabid/4500/Default.aspx cited on January 23, 2025. 
h  Cartagena Convention (and its Protocols), see link at https://www.cbd.int/information/parties.shtml cited on January 23, 2025. 
I  Land-Based Sources Protocol, see link at https://www.epa.gov/international-cooperation/cartagena-convention-and-land-based-sources-
 protocol cited on January 23 2025. 
j Specially Protected Area and Wildlife Protocol, see link at https://www.unep.org/cep/what-we-do/specially-protected-areas-and-wildlife-
 spaw cited on January 23 2025. 
k Caribbean Regional Fisheries Mechanism, see link at https://www.crfm.int/index.php?option=com_k2&view=itemlist&task= 
 category&id=27:member-states&Itemid=227 cited on January 23 2025. 
l  Regional Agreement on Access to Information, Public Participation and Justice in Environmental Matters in Latin America and the 
 Caribbean (Escazú Agreement), see link at https://observatoriop10.cepal.org/en/treaty/regional-agreement-access-information-public-
 participation-and-justice-environmental-matters cited on January 23 2025. 
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