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EXECUTIVE SUMMARY

The Sargassum Products for Climate Resilience in the Caribbean Project was implemented to address the
growing environmental and socio-economic challenges associated with recurring Sargassum influxes
across the Caribbean. The initiative sought to transform Sargassum from a coastal nuisance into a valuable
resource by developing sustainable technologies, products, and value chains based on marine biomass.

The project established a strong foundation for Sargassum utilisation by advancing technical knowledge,
strengthening regional capacity, and promoting private sector engagement. Through targeted research and
pilot activities, the project demonstrated the feasibility of converting Sargassum into value-added products,
particularly liquid biostimulants and compost. These innovations contribute to climate resilience, support
agricultural productivity, and create opportunities for economic diversification.

A structured, multi-phase implementation approach was adopted, encompassing raw material assessment,
product and process development, commercialisation planning, and stakeholder engagement. Laboratory
and field trials confirmed the effectiveness of Sargassum-derived biostimulants in enhancing crop growth
and yields, while safety assessments addressed concerns related to heavy metal content. Pilot-scale
production and field testing further validated the technical and commercial potential of the product.

Partnerships were central to project delivery, particularly collaboration with regional private sector actors,
which enabled technology transfer and laid the groundwork for commercial scale-up. Engagement with
national authorities, regional organisations, and international partners supported knowledge exchange,
policy alignment, and increased awareness of Sargassum utilisation opportunities. Capacity-building
initiatives, including training for fisherfolk and the development of technical guidance materials,
strengthened participation across the value chain.

The project also highlighted key challenges and lessons. The variability of Sargassum influxes and the
impacts of extreme weather events underscored the need for adaptive management and flexible harvesting
strategies. Establishing a consistent and sustainable supply chain remains a critical constraint, alongside the
need for supporting infrastructure, market linkages, and enabling regulatory frameworks.

Despite these challenges, the project demonstrated that Sargassum utilisation can contribute meaningfully
to the Caribbean’s blue economy by promoting circular resource use, reducing environmental impacts, and
supporting livelihood development. The integrated value chain approach—linking harvesting, processing,
product development, and residue utilisation—provides a scalable model for sustainable Sargassum
management.

Looking ahead, continued investment in technical capacity, policy integration, and public—private
partnerships will be essential to transition pilot successes into commercially viable operations. Embedding
Sargassum utilisation within national and regional strategies for climate resilience, waste management, and
sustainable development will further enhance long-term impact. The project has positioned the Caribbean
to harness Sargassum as a resource, contributing to broader regional goals under the blue economy and
sustainable development agendas.
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1. PROJECT BACKGROUND

The Sargassum Products for Climate Resilience in the Caribbean Project, funded by the New Zealand
Ministry of Foreign Affairs and Trade and implemented by the Bioeconomy Science Institute, Plant and
Food Research Group 'and the Caribbean Regional Fisheries Mechanism (CRFM).The goal of the
Sargassum Products for Climate Resilience in the Caribbean Project is to mitigate the environmental and
economic impacts of Sargassum seaweed influx in affected Caribbean countries through the creation of
technologies and value chains for marine biomass. The project was implemented during 2020-2025.
Partners included, Caribbean Agricultural Research and Development Institute (CARDI), University of the
West Indies (UWI) Cave Hill and Mona, the CARICOM Private Sector Organization (CPSO), the Barbados
Fisheries Division, the Belize Fisheries Department, the University of Belize, and the Jamaica National
Fisheries Authority.

The Sargassum Products for Climate Resilience in the Caribbean Project has established a foundation for
transforming the challenges posed by recurring Sargassum influxes into sustainable economic
opportunities. In the short term, the project has strengthened regional knowledge and technical capacity
related to Sargassum harvesting, processing, and product safety. It has built confidence among private
sector partners to invest in the development and marketing of Sargassum-based fertilizers and compost,
while increasing public and industry awareness of the potential benefits of Sargassum utilization.

The Project is closely aligned with the Caribbean Regional Fisheries Mechanism (CRFM) Strategic Plan
(2022-2030), which emphasizes the transformation of the fisheries and aquaculture sector into a climate-
resilient, sustainable, and economically viable Blue Economy. Specifically, the project advances Strategic
Goal 1 — “Sustainably increase the social and economic benefits from fisheries and aquaculture” — by
promoting the development of innovative, value-added products derived from sargassum that can generate
new livelihood opportunities and reduce the negative impacts of sargassum influxes on fisheries and coastal
livelihoods. It also supports Strategic Goal 3 — “Build the resilience of fishing communities and
stakeholders to climate change and ocean acidification” — by applying science-based approaches to convert
sargassum into useful resources for climate adaptation, such as biofertilizers and soil conditioners that
enhance food security.

In addition, the project aligns with CRFM’s cross-cutting priorities of research and innovation, public—
private partnerships, and capacity development, contributing to the organization’s vision of “a transformed,
sustainable, and resilient fisheries sector that supports the livelihoods of Caribbean people.”

At the national level, the project supports the blue economy, climate adaptation, and sustainable coastal
development priorities articulated in Caribbean countries’ national development plans and Nationally
Determined Contributions (NDCs) under the Paris Agreement. Many governments have identified
sargassum management, marine pollution reduction, and livelihood diversification as urgent policy areas.
By transforming an environmental hazard into an economic opportunity, the project strengthens coastal
resilience, promotes green entrepreneurship, and supports sustainable resource use consistent with national
climate and environmental policies.

Regionally, the project contributes to the implementation of the Caribbean Community Common Fisheries
Policy, and the CRFM Strategic Plan (2022-2030). It is also fully consistent with the 2030 Agenda for
Sustainable Development, particularly:

1 Formerly the New Zealand Institute for Plant and Food Research Limited (PFR)
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e SDG 13 (Climate Action) — by enhancing adaptive capacity and resilience,

e SDG 14 (Life Below Water) — by reducing marine ecosystem impacts from sargassum
accumulation, and

e SDG 12 (Responsible Consumption and Production) — by promoting circular economy approaches.

Furthermore, it supports international frameworks such as the SAMOA Pathway for SIDS, emphasizing
the sustainable use of marine resources, and contributes to the objectives of the UN Decade of Ocean
Science for Sustainable Development (2021-2030) by generating scientific and technical knowledge on
sargassum utilization and coastal adaptation.

The Sargassum Products for Climate Resilience in the Caribbean project was regional in scope, targeting
CRFM Member States affected by recurrent sargassum influxes across the Wider Caribbean. Initial pilot
interventions were implemented in selected CRFM Member States, such as: Barbados, Belize and Jamaica.
These pilot countries represent diverse ecological, socio-economic, and fisheries contexts, allowing the
project to test and refine scalable solutions for sargassum collection, processing, and product development.
The lessons learned and best practices from the pilot sites will be shared across the wider Caribbean region
to foster regional cooperation, knowledge exchange, and replication of successful models.

2. IMPLEMENTATION OVERVIEW

An overview of the project activities is provided below in Figure 1. The circular value chain illustrated in
Figure 1 presents an integrated approach to Sargassum utilisation, linking raw material collection to end-
use applications while minimising waste. This circular model illustrates how to enhance resource efficiency,
reduce environmental impacts associated with unmanaged Sargassum accumulation, and support the
development of a sustainable, locally anchored bioeconomy.

2.1 Sargassum Collection and Pre-processing

The Activity commenced with the development and refinement of protocols for the safe and efficient
collection, handling, and pre-processing of Sargassum biomass. This included assessments of harvesting
methods, drying techniques, storage requirements, and transportation considerations to minimise
environmental and public health risks associated with unmanaged accumulations. Emphasis was placed on
establishing practical approaches suitable for Caribbean coastal conditions while ensuring that collected
biomass could be processed into value-added products within a circular bioeconomy framework.

2.2 Biostimulant Production and Testing

Building on the initial collection and processing work, the Activity focused on the development and testing
of Sargassum-based biostimulants. Laboratory analyses and formulation trials were undertaken to assess
nutrient composition, product stability, and suitability for agricultural application. Safety testing also
informed the identification of viable non-food pathways for Sargassum utilisation, particularly in relation
to biofertiliser and biostimulant production. These efforts contributed to the development of a liquid
biostimulant

2.3 Agricultural Application and Crop Yield and Productivity Benefits

Field and pilot-scale trials were conducted to evaluate the effectiveness of the Sargassum-derived
biostimulant on crop growth, productivity, and resilience. Applications were tested on selected crops,
including sweet pepper and cucumber, tomato and corn to assess impacts on plant health, yield
performance, and soil conditions. The results demonstrated the potential of Sargassum-based products to
support more sustainable agricultural practices while reducing reliance on imported agricultural inputs and
contributing to climate resilience within the region.



2.4 Private Sector Partnership and Pilot Production of Biostimulant

Recognising the importance of market-driven sustainability, the Activity engaged a private sector partner
to support pilot-scale production and commercialisation efforts. Collaboration with the private sector
partner facilitated the transition from research and testing to practical product development and production.
This partnership also supported the exploration of operational requirements, and market opportunities for
Sargassum-derived products, which going forward will help to strengthen local value chains and encourage
private investment in the emerging bioeconomy sector.

2.5 Stakeholder Engagement and Commercialization Strategy

Stakeholder engagement formed a central component of the Activity, with ongoing collaboration among
regional institutions, government agencies, farmers, researchers, private sector entities, and community
stakeholders. Outreach activities, knowledge-sharing initiatives, and consultations were undertaken to
promote awareness of Sargassum utilisation opportunities and strengthen regional capacity. In parallel,
efforts were made to develop a commercialization strategy aimed at supporting product uptake, market
development, standards compliance, and long-term sustainability of a Sargassum-based enterprise within
the Caribbean.

2.6 Residual Biomass Management and Compost Production Protocol

To support a fully circular approach, the Activity also examined options for managing residual biomass
generated during processing activities. Composting protocols were developed to reduce waste generation,
maximise resource recovery and safely address the accumulated heavy metals in the residue. This
component seeks to ensure that all stages of the Sargassum utilisation process will contribute to improved
environmental management, reduced disposal pressures, and enhanced sustainability outcomes through the
productive reuse of residual organic material. It is expected that when production is upscaled this will close
the loop within the system.
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Figure 1: Main activities undertaken during the implementation of the Sargassum Products for Climate
Resilience in the Caribbean Project

3. KEY OUTCOMES AND ACHIEVEMENTS

Thematic Area Summary of Achievements

Capacity Training delivered to fisherfolk regarding harvesting and processing Sargassum and

development training material prepared. Training material also prepared to inform general
handling of Sargassum.

Biostimulant Biostimulant developed and piloted.

development

Sargassum & Heavy | Heavy metal levels were determined for Sargassum raw material, liquid

Metal Safety biostimulant, crops & soil. The methodology used in the development of the
biostimulant resulted in levels of heavy metals being well below the Minimal
Acceptable Limits (MAL).




Crop trials

Crop trials for cucumber, sweet pepper, tomato and corn successfully completed
with CARDI and Caribbean Chemicals Ltd.

Farmer Surveys

Surveys completed in collaboration with CARDI regarding farmer’s preferences
and potential for biostimulant uptake.

Baseline, Knowledge
and Awareness and
Endline Surveys

Surveys completed at the start, middle and end of the project to monitor changes in
stakeholders’ knowledge and awareness of Sargassum impacts and opportunities
over time.

Commercialization Commercialization Strategy developed with Caribbean Chemicals Ltd.

Strategy

Soil  breakthrough | To assess the mobility of arsenic in soils treated with Sargassum-derived
Curves biostimulant, soil breakthrough curves were developed. Results showed minimal

arsenic leaching in the soils with effective binding by the soils which would reduce
the risk of groundwater contamination from biostimulant use.

Protocol for

A protocol has been prepared for composting residual material after biostimulant

preparation of raw
material

Compost development in collaboration with CC

Development

Protocol for use of A protocol has been prepared for the use of PPE for processing raw material in
PPE during collaboration with CC

Policy support

CRFM Ministerial Council Resolutions: No. MC 15 (19) of 2021; No. MC 16 (5)
0f2022; No. MC 17 (06) of 2023; Resolution No. MC 18 (05) of 2024; Resolution
No. SMC 14 (05) of 2024); No. SMC 16 (05) of 2025

Stakeholder
Engagement and
Collaboration

A multi-stakeholder approach was taken and brought together regional institutions,
national authorities, private sector actors, academia, and community-level
stakeholders to support knowledge exchange, capacity building, and the
development of a sustainable Sargassum value chain.

Note: Detailed technical results are documented in restricted internal reports.

4. STAKEHOLDER ENGAGEMENT AND COLLABORATION

Stakeholder engagement and collaboration were central to the successful implementation of the Sargassum
Products for Climate Resilience in the Caribbean Project. The project adopted a multi-stakeholder approach,
bringing together regional institutions, national authorities, private sector actors, academia, and
community-level stakeholders to support knowledge exchange, capacity building, and the development of
a sustainable Sargassum value chain.

4.1 Stakeholder Engagement Activities
A range of targeted stakeholder engagement activities were implemented to raise awareness, build technical
capacity, and promote adoption of Sargassum-based solutions.

4.1.1 Regional Seminars and Knowledge Exchange
Two major Sargassum seminars were convened under the project to engage fisheries, agriculture, and
private sector stakeholders:
e A regional seminar on “Supporting Climate-Smart Fisheries, Aquaculture, and Agriculture
through Product Innovation”




e A regional seminar on “From Sargassum to Biostimulant: Sowing Change and Harvesting
Resilience”

These seminars provided platforms to:
e Showcase project results and technological innovations
e Promote circular economy approaches to Sargassum utilization
Share findings on product safety, including heavy metal testing
Facilitate dialogue on commercialization opportunities and market development

The seminars also highlighted the role of Sargassum-based biostimulants in supporting regional food
security, climate resilience, and agribusiness innovation.

4.1.2  Capacity Building and Training
The project delivered targeted capacity-building initiatives aimed at strengthening stakeholder participation
in the Sargassum value chain.

Key activities included:
e Training workshops for fisherfolk on safe and sustainable Sargassum harvesting
e Development and dissemination of training manuals and technical guidance materials
e Practical demonstrations of harvesting, handling, and processing techniques

These initiatives supported the inclusion of fisherfolk as key actors in the supply chain, providing
opportunities for livelihood diversification and income generation.

4.1.3 Knowledge Products and Communication Qutputs
To support knowledge dissemination and awareness, the project produced a range of communication and
technical outputs, including:

¢ Seminar reports and event recordings

e Training manuals for Sargassum harvesting and handling
Technical presentations and conference materials

¢ Outreach materials such as flyers, brochures, and digital content
These outputs contributed to improving stakeholder understanding of Sargassum utilization, safety
requirements, and value chain opportunities, while also increasing visibility of the project at regional and
international levels.

4.2 Stakeholder Reach and Beneficiaries
The project engaged a broad range of stakeholders across the Caribbean, including:
o Fisherfolk and national fisherfolk organizations
e Farmers and agricultural stakeholders
e Fisheries and agriculture departments within CRFM Member States
e Private sector actors and agribusinesses
e Academic and research institutions
e Regional and international development partners

Participation in seminars and outreach activities reached approximately 100 stakeholders per hybrid event,
including both in-person and virtual attendees, ensuring wide dissemination of knowledge and inclusive
engagement across sectors.



4.3 Outcomes of Stakeholder Engagement
Stakeholder engagement activities contributed to several key outcomes:
e Increased awareness of Sargassum as a viable economic resource
e Improved understanding of safety and regulatory considerations
e Enhanced technical capacity for harvesting and utilization
e Strengthened collaboration between fisheries, agriculture, and private sector stakeholders
e Increased interest in adopting circular economy approaches and Sargassum-based products

These outcomes have laid a strong foundation for continued collaboration, scaling of innovations, and
integration of Sargassum utilization into regional blue economy and climate resilience strategies.

5. LESSONS LEARNED

5.1 Implementation and Management

The variable and often unpredictable nature of Sargassum influxes necessitated a flexible and adaptive
approach to project implementation. Engagement at the local level proved critical for identifying practical
harvesting methods and viable product pathways. Effective coordination among national focal points,
technical specialists, and community stakeholders strengthened participation and improved overall
outcomes. Future interventions should ensure adequate time and resources are allocated for the refinement
and standardisation of processing techniques tailored to local contexts.

5.2 Partnerships and Communication

Collaboration with Caribbean Chemicals Limited (CC) highlighted the advantages of partnering with
established regional entities that combine technical expertise with market access. The successful transfer
of knowledge, evidenced by CC’s ability to independently produce biostimulant batches, demonstrated the
potential for local ownership and sustainability. However, the experience underscored the importance of
engaging commercial partners early to better align product development with market requirements.

The initiative further demonstrated the benefits of regional cooperation facilitated through the Caribbean
Regional Fisheries Mechanism (CRFM) and collaborating institutions including CARDI, UWI Cave Hill
and Mona, CPSO, the Barbados Fisheries Division, the Belize Fisheries Department, the University of
Belize, and the Jamaica National Fisheries Authority.

Strong communication among scientific, technical, and policy stakeholders enabled the integration of
research findings into decision-making processes. Nonetheless, more structured information-sharing
mechanisms and coordinated planning platforms will be required to sustain collaboration beyond the project
lifecycle.

5.3 Sustainability and Scalability Considerations

A key lesson emerging from the project relates to the challenges associated with establishing a consistent
and sustainable Sargassum supply chain. While the technical feasibility of converting Sargassum into
biostimulants and compost products was demonstrated, variability in raw material availability remains a
constraint. The seasonal and spatial variability of Sargassum influxes, compounded by extreme weather
events such as hurricanes, emphasised the need for flexible and locally adapted harvesting strategies.

The pilot harvesting initiative in Jamaica, involving fisherfolk illustrated both opportunities and constraints
associated with community-based collection systems. While the training activities successfully built
capacity and generated interest, they also highlighted the need for supporting infrastructure, access to
freshwater, and reliable market linkages to ensure long-term sustainability.



Achieving sustained impact will require embedding Sargassum utilisation initiatives within broader
national and regional frameworks, including blue economy, climate resilience, and waste management
strategies. Long-term success will depend on strengthening technical capacity, securing market access for
Sargassum-derived products, and establishing enabling policy and regulatory environments. Scaling
opportunities will be driven by enhanced public—private partnerships, continued innovation, and targeted
investment to transition pilot activities into commercially viable and environmentally sustainable
operations.

The project also reinforced the importance of adaptive management in responding to external shocks and
uncertainties. Factors such as the COVID-19 pandemic, extreme weather events, and evolving partner
capacities required ongoing adjustments in implementation. The ability to adapt across countries,
partnerships, and technical approaches was critical in maintaining progress and achieving results, supported
by strong relationships and regular communication with development partners.

6. NEXT STEPS AND RECOMMENDATIONS

6.1 Continued Technical Assistance and Capacity Building

Future interventions should prioritise strengthening national and regional capacities for the sustainable
harvesting, processing, and utilisation of Sargassum resources. This should include targeted training and
technical support in areas such as product development, quality assurance, environmental monitoring, and
operational best practices to support long-term scalability and sustainability. The Caribbean Regional
Fisheries Mechanism and New Zealand Institute for Bioeconomy Science Limited continue to collaborate
with Caribbean Chemicals Ltd. and remain committed to advancing the development of the liquid
biostimulant value chain within the Caribbean region.

6.2 Integration into National and Regional Frameworks

Project outcomes and lessons learned should be integrated into relevant national and regional frameworks,
including programmes implemented under the mandate of the Caribbean Regional Fisheries
Mechanism and its Strategic Plan, as well as wider blue economy, climate resilience, environmental
management, and circular economy initiatives. Aligning these activities with existing policy and
institutional frameworks will help promote policy coherence, facilitate mainstreaming of best practices, and
strengthen long-term regional coordination on Sargassum management and utilisation.

6.3 Future Collaboration and Resource Mobilisation

Future efforts should focus on strengthening collaboration with regional and international development
partners, research institutions, financing agencies, and private sector stakeholders to mobilise the financial
and technical resources required to scale successful interventions. Strategic partnerships will be essential
to supporting innovation, expanding commercial opportunities, strengthening regional value chains, and
advancing sustainable Sargassum-based product development across the Caribbean.

Confidentiality Statement:

This document summarizes the outcomes of a project that includes confidential results. The contents of
this report are shared for transparency and collaboration purposes only. Reproduction or citation of the
material should acknowledge the Implementing Agency and comply with applicable confidentiality
agreements.
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