Module 1.4

Section 5: Challenges &
Threats

Understanding the barriers to a Sustainable Blue
Economy in the Caribbean: environmental pressures,
governance gaps, and socio-economic risks



Learning Objectives

- Section 5

Module 1.4

a1

Environmental
Pressures

Identify major threats like

ocean acidification, coral

bleaching, sea-level rise,
plastic pollution, and
Sargassum influxes.

»

Fisheries
Impacts

Explain how overfishing,
ecosystem degradation,

and climate change
undermine fisheries
productivity and
livelihoods.

>

Governance
Barriers

Diagnose key institutional
gaps including
fragmented mandates,
data deficits, and
financing constraints.

Social
Risks

Recognize critical social
risks such as Blue
Grabbing, inequitable
benefit sharing, and
community
displacement.

O

Resilience
Response

Outline high-level
resilience strategies to
mitigate threats and
build adaptive capacity in
the Caribbean.
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Environmental Pressures: Overview

a1

Rising Sea
Temps

Prolonged heat
stress causes mass
coral bleaching and

increases disease
susceptibility in
marine organisms.

'S

Ocean
Acidification

Higher COz2 reduces
carbonate ions,
weakening coral

skeletons and
shellfish structures
essential for reefs.

it

Sea-Level
Rise

Accelerating rise
leads to coastal
erosion, habitat
loss, and increased
flood risk for low-
lying island
infrastructure.

11
Pollution

Plastics and nutrient
runoff degrade
habitats, harm
marine life, and

reduce water
quality for tourism
and fisheries.

&

Sargassu
m

Massive influxes
smother beaches,
impacting tourism,

fisheries, and public
health through toxic
gas emissions.



Ocean Acidification & Coral Bleaching Module 1.4

Twin Threats to Reef Systems

The Caribbean's coral reefs face a dual crisis from climate change: rising
temperatures cause mass bleaching events, while changing ocean chemistry
weakens their structural integrity.

@ Coral Bleaching Ocean Acidification
The Process: Warmer water causes The Chemistry: Oceans absorb
corals to expel symbiotic algae excess CO2, lowering pH levels.

(zooxanthellae).
Result: Reduced availability of

Result: Corals turn white and lose carbonate ions needed to build
their primary food source, leading to skeletons.
starvation.
Impact: Slower growth rates and
Impact: Mass mortality events if weaker reef structures vulnerable to
thermal stress persists too long. storms.

Consequences: The loss of reef health directly impacts fish habitats (food security),

! Blgg_%heil. coral colonies suffering from thermal stress and S8~ = coastal protection (resilience), and tourism value (economy).
acidification. g




Sea-Level Rise & Coastal Erosion Module 1.4

Climate change is driving sea levels higher, compounding the natural
vulnerability of Caribbean Small Island Developing States (SIDS). This
physical loss of land threatens the very foundation of the tourism-based
Blue Economy.

@ Beach Retreat & Infrastructure Risk

Valuable sandy beaches are eroding, while ports, resorts, and coastal
roads face increased flooding and structural damage.

O Saltwater Intrusion

Rising seas contaminate freshwater aquifers and agricultural lands,
threatening water security and food production.

9 Intensified Storm Surge

Higher baseline sea levels mean storm surges from hurricanes
penetrate further inland, amplifying destruction.

Rising sea levels accelerate coastal erosion, threatening
beaches and infrastructure.

Strategic Impact: Loss of coastal assets requires costly adaptation
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Marine Plastic Pollution Module 1.4

A Pervasive Threat

The Caribbean Sea has one of the highest concentrations of plastics in the
world. This pollution chokes marine life, degrades habitats, and
undermines the region's economy.

© o

Ecological Impact Economic Loss

Entanglement and ingestion harm turtles, Degraded beaches reduce tourism
seabirds, and fish. Microplastics enter the revenue. Debris damages fishing gear
food web, threatening biodiversity and and vessels, leading to significant
human health. financial losses for coastal communities.

A Root Causes

. Mlscrlnta:nag:d « Single-use pIastic'glaJ'thiia;F'v't'es
Plastic debris accumulates in ocean gyres and coastal : land-based waste and the fishing
zones, posing a severe threat to marine life. industry




Sargassum Influxes Module 1.4

A Regional Crisis

Seasonal mats of Sargassum seaweed create significant environmental
and economic shocks for Caribbean nations, impacting tourism, fisheries,
and public health.

Ecological: Smothers reefs, seagrass, and nesting turtles.

c Health: Decomposing biomass releases toxic
hydrogen sulfide gas.

The Threat
Economic: Massive cleanup costs and lost tourism revenue.
Circular Economy: Convert waste into fertilizer or biofuel.
e Innovation: Developing sustainable harvesting
technologies.
The
Opportunity Employment: Creating green jobs in processing and
management.
s 1 ;..J'-{ ¥ .
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Massive influxes of Sargassum seaweed can smother
beaches and disrupt local economies.

- Insight: Effective management requires shifting from emergency response to
AT PRSI LR ' ] treating Sargassum as a predictable, manageable resource stream.



Overfishing & Ecosystem Degradation Module 1.4

The removal of fish faster than they can reproduce is a critical threat. It
disrupts food webs, degrades habitats, and undermines the long-term
viability of the fisheries sector.

Targeting Key Herbivores

® Removal of species like parrotfish allows algae to overgrow and
smother coral reefs, reducing reef health and resilience.

Bycatch & Destructive Gear

‘L Traps, nets, and trawling damage physical habitats and unintentionally
kill non-target species, including juveniles.

Socio-Economic Impact

Overexploited stocks lead to lower catches, reduced income volatility
for fishers, and compromised regional food security.

Overfishing pressures threaten the livelihoods of small-
scale fishers and marine ecosystems. — Key Insight: 55% of the region's commercial fishing areas are classified as

—— T - overexploited, signaling an urgent need for sustainable management.




Climate Change Impacts on Fisheries

-
€~

Species Shifts

Target species are
migrating to cooler waters
or deeper depths,
disrupting traditional
fishing grounds and
requiring fleets to travel
further for catch.

My

Productivity Loss

Warming oceans and
bleaching events reduce
ecosystem productivity,

leading to lower fish
biomass and diminished
yields for both artisanal
and commercial fishers.

»

Storm Damage

Intensified hurricanes and
storm surges cause
physical damage to fleets,
fishing gear, landing sites,
and processing
infrastructure, halting
operations.

Income Volatility

The combination of
unpredictable stocks and
operational disruptions
leads to greater financial
instability for coastal
communities dependent
on fisheries.
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Governance Gaps & Institutional Silos

/ Effective implementation of the Blue Economy is frequently hindered by
Governance |SSUeS structural issues within regional governments, creating bottlenecks for
\ sustainable development.

ng from the mismanagement of institution

markets, organisations, and societies
Fragmented Mandates

Some issues in finance dre * Ocean management is often split across tourism, fisheries, and
transport ministries with conflicting policies and wasted
resources.

Limited Enforcement

's Weak capacity to monitor vast EEZs leads to illegal fishing and
non-compliance with marine regulations.
Conflict of Poor risk Inadequate
interest management regulatory Weak Alignment
control 2,32 Disconnect between national development plans and regional

frameworks (like ECROP) slows down integrated action.

Fragmented mandates hinder effective ocean manageme | A Impact: Policy incoherence creates uncertainty for investors and
degrades trust among stakeholders.
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Data Deficits & Monitoring Challenges

L

Sparse Ecological
Data

Limited baseline
information and
inconsistent indicators
create significant gaps in
understanding ecosystem
health and trends across
the region.

o

Limited
Coverage

Insufficient integration of
Vessel Monitoring
Systems (VMS), Automatic
Identification Systems
(AlS), and remote sensing
hinders effective
surveillance.

Underfunded
Monitoring

Lack of financial resources
for Marine Protected Area
(MPA) monitoring and
compliance enforcement
undermines conservation
effectiveness.

Investor
Hesitancy

Uncertainty resulting from
data gaps discourages
private sector investment
and complicates decision-
making processes for blue
economy projects.
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Financing & Debt Constraints

ﬁ

Sovereign Debt
Burden

High national debt severely limits
the fiscal space available for
governments to invest in marine
conservation and critical blue
infrastructure.

Short Project Cycles

Short-term funding cycles often
fail to provide sustainable
financing for long-term
Operations & Maintenance (O&M)
of protected areas.

Need for Sustainable
Finance

Transition requires innovative
mechanisms like trust funds,
insurance products, and
bankable project pipelines to
attract private investment.



Social Risks & Blue Grabbing Module 1.4

The Risk of Exclusion

"Blue Grabbing" occurs when traditional users are displaced from marine
spaces to make way for large-scale industrial or conservation projects,
undermining local livelihoods and rights.

| @ Displacement & Exclusion

Traditional fishers lose access to fishing grounds due to new MPAs, tourism
zones, or energy infrastructure without adequate consultation.

Revenue from blue economy projects often flows to foreign investors
rather than local coastal communities, exacerbating inequality.

| @ Unequal Benefits

Q Safeguards & Justice

Implement Free, Prior, and Informed Consent (FPIC), recognize tenure
rights, and establish clear grievance mechanisms.

Inclusive consultation is essential to prevent
displacement and ensure fair benefit-sharing.




Capacity & Technical Limitations Module 1.4

Bridging the Skills Gap

Small Island Developing States often face critical shortages in specialized
technical expertise and infrastructure required to manage complex marine
spaces effectively.

O Current Gaps @ Critical Needs

Specialized Skills Shortage Infrastructure & Training

Marine Spatial Planning (MSP) Patrol assets (boats, drones)

Data engineering & Lab equipment & monitoring tech
oceanography

Sustained training & exchanges
Enforcement & compliance

Strategic Imperative: Investment in human capital and technical assets
Training and equipping institutions is essential for must parallel policy development to ensure implementation is feasible and
effective ocean management. durable.



Threats Summary by Category Module 1.4

Category Key Threats Primary Impacts

Environmental Bleaching, acidification, sea-level rise, plastics, Reef loss, flood risk, public health issues,

Sargassum. and tourism decline.
. . _ . e Lower yields, income volatility, and food
Fisheries Overfishing, destructive gear, storms, shifting stocks. : .
Insecurity.

Governance Institutional silos, weak enforcement, fragmented Policy conflicts, slow implementation, and
mandates. resource wastage.

Information Data pleﬁuts, Iinlise! el iaiing EerEiEE e, [FE or Uncertain planning and investor hesitancy.
baselines.

Finance High national debt, funding gaps for conservation. Under-resourced MPAs and delayed blue

infrastructure projects.

Exclusion, social conflict, and loss of

@ Social Blue Grabbing, inequitable benefit distribution. cltaral ellbaeck,
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Resilience Strategies: Snapshot

>

Integrated Governance

Integrate governance structures by
aligning National Ocean Policies
(NOPs) with regional frameworks like
ECROP to reduce policy
fragmentation.

ol

Improved Monitoring

Enhance monitoring capabilities using
VMS/AIS systems, remote sensing
technology, and open data platforms
for better decision-making.

M

MSP
Adoption

Adopt Marine Spatial Planning (MSP)
with participatory zoning processes
and regular adaptive reviews to
manage conflicts effectively.

Mobilize Blue Finance

Unlock funding through blue bonds,
blue carbon credits, and blended
finance mechanisms, ensuring social
safeguards are in place.

\’
Nature-Based Solutions

Scale up Nature-based Solutions
(NbS) such as restoring reefs,
mangroves, and seagrasses to
enhance coastal resilience.

e_0
%5

Capacity Building

Build technical 'blue skills' and
support local enterprise capacity to
ensure long-term sustainability and
economic inclusion.



Further Reading & Resources Module 1.4

a1

Coral Bleaching Science & Updates Reefs at Risk in the Caribbean

Comprehensive data and educational resources on coral bleaching events, A detailed analysis of threats facing Caribbean coral reefs, including

causes, and real-time monitoring in the Caribbean region. overfishing and pollution, with policy recommendations for resilience.
Marine Litter & Pollution Initiatives Sargassum Impacts & HABs Resources

Information on regional strategies to combat marine pollution, specifically Guidance on managing Sargassum influxes and Harmful Algal Blooms (HABSs),

plastics and wastewater, through the Caribbean Environment Programme. focusing on public health, tourism, and ecological impacts.

= : e » .

Sea-Level Rise & Fisheries Impacts Governance & Data Challenges in SIDS

Research on institutional gaps, data deficits, and governance barriers
hindering effective Blue Economy implementation in Small Island Developing
States.

Reports and interactive tools visualizing sea-level rise risks to coastal
infrastructure and the effects of climate change on fisheries livelihoods.

These resources provide critical insights into the environmental and institutional challenges addressed in Section 5.
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