Séc¢tion 6: Opportunities
for

Innovation & Growth

From pilots to scale: Where Caribbean SIDS can lead in
the Sustainable Blue Economy




Section 6: Learning Objectives

Module 1.4

Identify
Opportunities

Identify high-impact
innovation domains
relevant to Caribbean
SIDS, including digital
tech, biotechnology,
and circular economy
solutions.

e
Evaluate Enablers

Evaluate the critical
enabling policies,
financing mechanisms,
skills development, and
data infrastructure
needed for success.

P

Map Pilot Projects

Map near-term pilot
opportunities that can
create sustainable jobs,
enhance resilience, and
demonstrate scalability
in the region.

Connect to Goals

Connect innovation
strategies to broader
frameworks including

SDGs, NDCs, and
national Blue Economy
strategic plans.

Prioritize
Inclusion

Prioritize inclusive
growth models that
ensure community co-
benefits, local
participation, and
equitable value
distribution.



Digital Innovation & Ocean Tech Module 1.4

Smart Technologies for the Blue
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Creating high-resolution digital replicas of marine ecosystems using
geospatial Al to model climate impacts and guide restoration efforts.

Satellite ocean monitoring and data visualization tools
enable precise tracking of Sargassum influxes and
marine conditions.

9 Open data dashboards de-risk investment by providing transparent, verifiable
metrics for monitoring and evaluation (M&E).
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Smart Ports & Maritime Digitalization Module 1.4

Modernizing Maritime Gateways

Transitioning to smart ports involves integrating digital technologies to
optimize operations, reduce environmental impact, and improve
connectivity for island nations.

= Port Community Systems @ Automation & Monitoring

Centralized digital platforms Remote monitoring, predictive
connecting stakeholders for maintenance, and automated
seamless cargo tracking and terminal operations.
clearance.
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Digital transformation enhances port efficiency through
automation and data analytics. (] Strategic Benefits

Significantly lower logistics costs, reduced carbon emissions, and increased
reliability—critical for small island developing states.



Sustainable Aquaculture: Seaweed & Shellfishy-+

Regenerative seaweed farming provides livelihoods while

improving ocean health.

Cultivating Ocean Abundance

Shifting from extractive practices to regenerative farming. Seaweed and
shellfish aquaculture offer a pathway to sustainable food systems,
economic growth, and ecosystem restoration in the Caribbean.

A& Sea Moss & Macroalgae

High-value extracts for
nutraceuticals & cosmetics

Sustainable feed & biostimulants

Carbon sequestration potential

& Tech Innovation

Recirculating Aquaculture Systems
(RAS)

Microalgae for biofuels

Climate-resilient species

&) Shellfish & Invertebrates

Oyster/mussel pilots for food & jobs
Natural water filtration services

Low-input protein source

% Regenerative Impact

Habitat creation for fish
Nutrient uptake (water quality)

Alternative livelihoods for fishers



Ocean Renewable Energy Module 1.4

Powering the Blue Economy
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Offshore Wind Wave & Tidal

Cost-competitive alternative to diesel Predictable power for remote coastal
imports. Nearshore and floating options communities. Pilot projects proving
suit island bathymetry. viability in island contexts.
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OTEC Potential Co-location

Utilizes deep-water temperature

differentials for baseload power (24/7 Multi-use platforms sharing space with
availability) aquaculture, data cables, or green

hydrogen production.

= Implementation Factors

Site Selection: Detailed bathymetry and resource mapping required.

Grid Integration: Smart grid upgrades to handle variable renewable loads.

Floating offshore wind technology opens deep-water
potential for Caribbean energy independence. Finance & Policy: Requires clear permitting frameworks and de-risking mechanisms.




Blue Carbon Restoration & MRV Innovation - "edue:s

Scaling Restoration with Tech

Innovation is transforming ecosystem restoration from slow, manual labor
into scalable, verifiable climate action. New tools allow for rapid planting
and precise Measurement, Reporting, and Verification (MRV).

MRV &

° Restoration Tech )
Finance

Drone Reforestation:
Automated seed dispersal for
mangroves in hard-to-reach

Digital MRV: High-res
satellite & LiDAR mapping (e.q.,
Blue Carbon Explorer).

areas.

Rapid Planting Rigs: -
Mechanized tools for seagrass Carbon Markets_: Verifiable
restoration. data_unlocks premium carbon

credit revenue.

Bio-engineered Substrates:
3D-printed structures to support Parametric Insurance:
coral and oyster growth. Coverage triggered by satellite-

detected storm damage.

New digital tools are mapping blue carbon ecosystems in . - _ _
high resolution to guide restoration and investment. _ Key Insight: Digital MRV reduces the cost of verification, making blue
S carbon projects viable for smaller Caribbean islands while attracting climate

Ananrao



Circular Economy: Sargassum Valorization

Transforming invasive seaweed into valuable biofuel and
fertilizer products.

From Waste to Wealth

Turning the environmental challenge of Sargassum influxes into an
economic opportunity by creating circular value chains that generate
energy and agricultural inputs.

~  Bio-Conversion Products

Processing seaweed into biofuel, biogas for energy, organic fertilizers, and
bioplastics, reducing reliance on fossil fuels and chemical inputs.

ks New Value Chains

Establishing infrastructure for collection, preprocessing, and safe
manufacturing creates new green jobs and industries.

Y, Safety & Collaboration

Implementing health protocols for H2S and heavy metals while fostering
regional collaboration to stabilize feedstock supply.

Innovation Opportunity: Converting a costly cleanup burden into a
profitable, sustainable resource loop for Caribbean islands.



Blockchain & Seafood Traceability Module 1.4

BLOCKCHAIN TECHNOLOGY
DRIVEN SOLUTION
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Digital ledgers enable transparent "bait-to-plate" tracki

From Ocean to Consumer

Blockchain technology revolutionizes seafood supply chains by creating
immutable digital records that verify origin, legality, and quality at every
step of the journey.

e Bait-to-Plate Transparency

QR codes and critical tracking events (CTEs) link consumers directly to
geotagged landing data, building trust and premium value.

@ Combating IUU Fishing

Digital verification significantly reduces the risk of lllegal, Unreported, and
Unregulated catch entering the market.

@ MSME Enablement

Simple mobile intake apps and cloud ledgers allow small-scale fishers to
participate in high-value export markets.




Marine Biotechnology & Bioprospecting Module 1.4

Scientists research marine organisms to unlock new bio-
based solutions for health and industry.

Unlocking Marine Genetic Resources

Marine biotechnology harnesses the ocean's biological and genetic diversity
to develop sustainable products. This sector bridges scientific discovery with
commercial application, offering high-value opportunities for Caribbean

economies.

@ High-Value Applications

Pharmaceuticals: Cancer drugs &
pain relief

Cosmeceuticals: Anti-aging & skincare

Industrial: Enzymes & antifouling
paints

Agriculture: Bio-stimulants from algae

@ Governance Needs

Access & Benefit Sharing (ABS):
Nagoya Protocol compliance

Biobanking: Local repositories for
genetic data

Partnerships: Collaboration with
universities & pharma

IP Rights: Protecting indigenous
knowledge

Key Insight: Success requires balancing innovation with fair benefit-sharing, ensuring
that genetic discoveries translate into local economic value rather than just extraction.



Module 1.4

Startup Ecosystem & Accelerators

P

Key Programs

Sustainable Ocean Alliance
(SOA) Caribbean Hub

Ocean Exchange innovation
awards

IDB Lab Blue Tech
Challenges

Compete Caribbean
partnership facility

<
Al

National Hubs

Barbados: BlueDIGITAL
pilot & Export Barbados

Bahamas: Tech Hub &
Small Business
Development Centre

Jamaica: Logistics Hub &
Blue Economy innovation
zones

&

Support
Services

Technical mentorship &
business coaching

Rapid prototyping facilities
(fab labs)

Regulatory sandboxes for
testing

Market linkages to global
buyers

Strategic
Outcome

Developing a robust
pipeline of investable
Caribbean blue-tech
ventures that solve local
challenges while
accessing global markets
and creating high-value
jobs.



Innovation Finance

& Deal Flow

Module 1.4

Blended Finance

Combining concessional
funds with private capital
to de-risk blue economy
pilots, making high-impact
projects attractive to
diverse investors.

ﬁ

Blue Bonds &
Debt Swaps

Leveraging innovative
debt conversions tied to
conservation
commitments to create
sustainable endowments
for marine innovation.

l~

Results-Based
Finance

Utilizing MRV-backed
financing models for blue
carbon and ecosystem
restoration, ensuring
payments are tied to
verified environmental
outcomes.

Grants & Impact
Funds

Accessing dedicated
capital from IDB Lab,
Caribbean Biodiversity
Fund (CBF), GCF, and
philanthropies to fuel
early-stage ventures.



Module 1.4

Tech Transfer & Capacity Building

=

Education &
Training

Implement CEOBE, CROP,

and university programs
(UWI/UTech) focused on
marine data science,
engineering, and policy
development.

a

Innovation
Labs

Establish living labs and
organize hackathons
engaging fisher
cooperatives and youth to
co-create locally relevant
blue solutions.

*

Standards &
Safety

Adopt international
certification frameworks
(ASC/MSC, HACCP) and
ABS protocols to ensure

quality, safety, and

market access.

Knowledge
Commons

Develop a regional open-
source knowledge
repository sharing tools,
data, and playbooks to
accelerate replication of
successful models.



Regional Innovation

Module 1.4

Hubs & Partnerships

o]

Digital Leader

Barbados

Leading digital ocean
pilots, developing
innovative blue finance
mechanisms, and
strengthening data

governance frameworks.

&

Logistics Hub
Jamaica

Driving port innovation
and smart-port pilots,
enhancing logistics
efficiency, and developing
maritime services.

»

Bio-Economy

Bahamas / DR/
Grenada

Focusing on sargassum
valorization, sustainable
aquaculture development,
and coral reef restoration
initiatives.

%

Scaling Up

OECS & CARICOM

Providing regional
platforms to scale cross-
border solutions,
harmonize policies, and
facilitate knowledge
exchange.



Innovation Opportunities: Summary

Opportunity

e Digital Ocean Data

e Smart Ports

° Seaweed & Shellfish

Ocean Renewables

° Blue Carbon

e Sargassum Circularity

@ Traceability

Primary Value

Compliance & investment-grade data

Lower logistics costs & emissions

Food security, jobs & water quality

Energy security & cost stability

Carbon revenue & coastal resilience

Waste-to-value & job creation

Market access & IUU reduction

Key Enablers

Open data policies, Al tools, MRV
standards

Port Community Systems, automation

Concessions, MSME finance, QA
standards

Resource mapping, PPAs, grid
readiness

Drone mapping, verified methodologies

Safe collection, processing tech, offtake

Blockchain, mobile intake apps

Module 1.4

Quick-Win Pilots

Reef & Sargassum monitoring
dashboards

E-invoicing + shore power demo

Sea moss co-ops + traceability systems

Nearshore wind or wave energy pilot

Mangrove micro-watershed restoration

Biofertilizer or biogas production unit

QR codes for key export fisheries



Module 1.4

Success Stories: Snapshot

s Blue Finance Unlock Sargassum Solutions
Barbados & Belize utilized Blue Bonds and debt- Regional pilot projects are successfully
for-nature swaps to refinance sovereign debt, converting Sargassum influxes into bioenergy
unlocking millions for marine conservation and and organic fertilizer, reducing cleanup costs
innovation pipelines. while creating new value chains.
Grenada Sea Moss III Blue Carbon Mapping
Strategic investment in mariculture has Advanced digital mapping tools and drones are
transformed sea moss production into a high- now identifying priority mangrove restoration
value export industry with standardized quality sites, enabling targeted conservation and access

and value-added nutraceutical products. to carbon credit markets.



Further Reading & Resources Module 1.4

=

DigiFish & BlueBOT: Digital Innovation * Digital Tech Mapping for Blue Economy
Explore how digital technologies and Al like BlueBOT are transforming A comprehensive mapping of digital technology usage in the blue economy,
fisheries management and data collection in the Caribbean region. with Barbados highlighted as a leading example of innovation.

BlueDIGITAL & Sargassum Innovation Blue Carbon Explorer & Ecosystem Mapping
Details on the BlueDIGITAL pilot in Barbados and the IDB Lab's Sargassum Resources on high-resolution mapping tools using Google Earth Engine to
Innovation Quest supporting circular economy solutions. prioritize mangrove and seagrass restoration sites.

Ocean Energy & Smart Ports Manual Blockchain Traceability in Seafood
Technical guidance on offshore renewable energy potential and the IDB's Guidelines and case studies on implementing blockchain technology for
manual for transitioning to Smart Ports in the Caribbean. seafood traceability from bait to plate to ensure sustainability.

These resources highlight the cutting-edge innovations driving the future of the Caribbean Blue Economy.
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