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EXECUTIVE SUMMARY

The implementation of the Caribbean and North Brazil Shelf
Large Marine Ecosystems (CLME+) Strategic Action Plan
(SAP) throughout the Wider Caribbean Region (WCR),
including the Organisation of Eastern Caribbean States
(OECYS), has as part of its mandate, the development of an
integrated reporting mechanism on the State of the Marine
Environment and Associated Economies (SOMEE). In this
regard, the OECS through this consultancy i Preparation of
Inputs to CLME+ State of the Marine Environment and
associated Economies (SOMEE) Report and the
Implementation of the CLME+ Strategic Action i has
developed an OECS SOMEE for its Member States utilizing
the Driver (D) - Pressure (P) - State (S) - Impact (I) -
Response (R) (DPSIR) Analytical Framework to describe
the status of coastal and marine habitats and fish stocks,
effects of marine pollution and other drivers and pressures
such as climate change, and matters relating to socio-
economics, management processes and principles,
international commitments, and governance.

The OECS Sub-Region encompasses twelve (12) protocol,
associate and observer member countries of the Lesser
Antilles, six (6) of which are independent states (Antigua
and Barbuda, Dominica, Grenada, St. Kitts and Nevis, Saint
Lucia, and Saint Vincent and the Grenadines), three (3)
overseas British territories (Anguilla, Montserrat and the
British Virgin Islands) and three (3) overseas French
territories (Guadeloupe, Martiniqgue and St. Martin).
Collectively, these Small Island Developing States (SIDS)
represent approximately 6,000 km?2 of land area and
546,420 km? of marine space, and whilst the associated
resources are critical to human well-being through the
provision of products and ecosystem services, they are at
significant risk of overexploitation due to development. The
following provides a synopsis of the SOMEE for the OECS
Sub-Region:

State

1 The WCR including the Eastern Caribbean and the
OECS countries therein, is considered one of the top
five biodiversity hotspots in the world: There are over
495 species of fish, 200 species of birds, 50 species
of coral, 12 species of whales and 4 species of
turtles in the Eastern Caribbean. According to the
International Union for Conservation of Nature
(IUCN), 22% of the 206 marine species that have
been evaluated, are listed as threatened.

1 There is approximately 1,935 km? of coral reef area,
5,966 ha of mangroves and 575 km? of seagrass
meadows contained within the OECS Sub-Region.
In the face of significant declines in coverage
throughout the region, these highly productive and
inextricably linked ecosystems provide valuable
goods and services including critical habitats for
marine fish and invertebrates, nearshore

environment support and protection, nutrient cycling
and carbon sequestration.
1 Overfishing and habitat destruction have reduced
fish stocks in reefs and nearshore fisheries, causing
a greater dependency on pelagic fisheries. In the
Caribbean Region, nearly 60% of fisheries are
commercially exploited.

Impacts

1 The World Bank estimates the value of the ocean
economy in the Caribbean at US $407 billion (as of
2012). This estimate comprises the total value of
economic activity in the region, including the value of
some non-market ecosystem services such as
coastal protection and blue carbon.

9 Tourism within the Caribbean is a major contributor
to the economic growth of island economies as a
source of employment, income and foreign
exchange. The OECS countries are highly
dependent on tourism as exhibited by an estimated
tourism value of US $5.8 billion in 2018 (total
contribution of travel and tourism to GDP). Cruise
tourism is also growing rapidly in the WCR,
accounting for approximately 35% of the global
market.

9 The fisheries resources of particular importance to
the OECS include the spiny lobster, queen conch,
reef fish and pelagics and larger offshore pelagics
(yellowfin tuna, skipjack tuna etc., and capture
production and export value amounted to 137,529
tonnes and US $7.2 million, respectively in 2017.
Local consumption in 2016 has been estimated at
231 kg/capita/lyear and the sector employed
approximately 47,000 in 2015/2016.

1 Shipping in the Caribbean represents approximately
76% of the economy, and Port Throughput in the
OECS region totalled 495,191 twenty-foot equivalent
units (TEUS) in 2015. There are 33 ports, 59 marinas
and 3,111 berths within the Member States.

1 The majority of OECS countries have set renewable
energy targets and marine renewable energy
project, and Anguilla, Antigua and Barbuda,
Guadeloupe and Martinique are in preliminary
phases of conducting assessments.

Drivers and Pressures
1 Nearly 80% of marine pollution in the Caribbean
results from direct or indirect discharge of solids and
liquid waste, which is as a result of runoff from land-
based sources such as rivers, outfalls, waterways,
agricultural runoff, and infrastructure. Furthermore,
approximately 60% of coral reefs in the OECS Sub-
Region have been categorized at medium to high
levels of threat due to sedimentation and pollution
from land-based sources. Marine sources of



pollution is also a growing problem given the large
number of ships that traverse the regional waters.

1 Coral ecosystem diseases are rapidly emerging and

spreading throughout the Caribbean, highlighting the
need for enhance response measures in order to
improve resilience and recovery. The Stony Coral
Tissue Loss Disease (SCTLD) for example, is
currently significantly affecting many coral reef areas
throughout the WCR and may impact the OECS
countries.

Invasive species such as the lionfish and sargassum
have been added pressures on the coastal and
marine environment of OECS countries competing
for food and space, which in-turn, lead to a reduction
in overall ecosystem health.

OECS Member States are particularly vulnerable to
climate change and coastal and marine habitats are
exposed to increases in the intensity of extreme
weather events, sea surface temperature and sea
levels. For the Sub-Region, the estimated cost of
climate change inaction (based on 2004 GDP) is
projected to be over US $3 billion in 2100.

Responses
1 OECS Governance Frameworks including: the

Revised Treaty of Basseterre Establishing the
Organisation of Eastern Caribbean States Economic
Union (RTB); the principal Organs of the
Organi sati on (RTB Ar t .
Declaration of Principles of Environmental
Sustainability enshrined in Article 24 of the
Economic Union Protocol (ECEU) currently being
revised and is contemplated for designation as SGD
2040; policy frameworks and technical and
coordinating mechanisms mandated/endorsed by
the principal Organs for example the OECS Ocean
Governance Team (OGT) and the Eastern
Caribbean Regional Ocean Policy (ECROP) and
Strategic Action Plan; and, National Ocean Policies
and Strategic Action Plans and National Ocean
Governance Committees established by the OECS
Member States.

Marine Protected Areas (MPAs) are a common
management tool applied to geographically defined
coastal and marine areas and their resources, and
there are approximately 169 MPAs occupying
roughly 140,420 km? in the OECS Sub-Region.

A majority of OECS Member countries have National
Climate Change Policies and related adaptation
plans that refer to the marine environment. All
Independent States have submitted their Nationally
Determined Contributions to the United Nations
Framework Convention on Climate Change
(UNFCCC).

The proximity of countries in the Eastern Caribbean
and a long history of cooperation makes the OECS
Commission an ideal fit for coordinating the

management of ocean resources given its
transboundary characteristics. In that regard, the
OECS Ocean Governance Team was established in
January 2012, and the Eastern Caribbean Regional
Ocean Policy was approved at the Fifty-Seventh
Meeting of the OECS Authority in June 2013. In that
context, the OECS Ocean Governance Team,
supported by National Ocean Governance
Committees in the respective Member States have
been tasked with the responsibility of facilitating a
robust governance structure for achieving the policy
goals outlined in the Revised Eastern Caribbean

Regional Ocean Policy document.

1 Only two of the participating countries have clearly

7)

articulated Integrated Coastal Zone Management
Plans (ICZMP). However, despite initiatives to
address coastal management initiatives through
existing physical development plans and physical
development legislation, there is need for the
articulation of coastal marine spatial plans. As part
of the CROP five national Coastal Master Plans and
Marine Spatial Planning will be prepared, including
one regional coastal marine spatial plan.

The OECS Regional Green-Blue Economy
Strategy and Action Plan mandated by the Seventh
Meeting of the OECS Council of Ministers for
Environmental Sustainability, (COMES-7),
Martinique, May 15-17, 2019, to be presented to

: COME$-& for epnsideratigre and gndogsement in

May 2020, would provide a more structured
framework for implementation of a holistic,
sustainable economic development plan in the
short, medium and long-term.
ARevised St . Georgeds
Environmental Sustainability in the OECS to reflect
the current international development architecture
and Member States context and priorities including
reporting requirements, preparation of which was
endorsed by COMES-7.

The planned adoption and integration of guiding
principles in the revised Eastern Caribbean ECROP
2019, into all OECS policy documents on
environmental sustainability based on
requirements in the United Nations Convention on
the Law of the Sea (UNCLOS) and other
international and regional agreements including the
Revised Treaty of Basseterre Establishing the
Organisation of Eastern Caribbean States
Economic Union St.
have been updated to reflect current requirements
and terminology associated with emerging
agreements. The guiding principles which should
apply to all policies, plans, regulations, decisions
and actions affecting access to and use of the
marine environment are also included within each
NOP delivered under the CROP.
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Island Systems Management (ISm), a
multidisciplinary, integrated approach using
adaptive management to address conflict in
resource use and provide necessary policy
orientation to control the impacts of human
intervention, developed by the OECS and adopted

at the First Ministerial Meeting on the
Implementation of the Barbados Programme of
Action for the Sustainable Development of SIDS
(BPOA), would be adopted as a foundational
standardized guiding principle.



INTRODUCTION

The marine and coastal environments of the Caribbean
and North Brazil Shelf Large Marine Ecosystems (CLME+)
is characterized by coral reefs, mangroves, seagrass beds,
sandy and rocky shores and deep seabed, all of which
provide incalculable opportunities for these small island
coastal states to derive economic and social benefits from
the use of these resources. These ocean resources also
are, biodiversity rich, have high rates of national and
regional endemism, and contains the greatest
concentration of endemic marine species in the Western
Hemisphere. They also account for key elements of the
islandsd economies in the
tourism and coastal infrastructure protection, as well as
other benefits that directly impact the livelihood and
welfare of stakeholders. Unfortunately, uncontrolled and
unmanaged anthropogenic activities have led to marine
pollution, habitat degradation, resource exploitation and an
overall reduction in the resilience of these ecosystems to
cope with climate change stressors and impacts.
Continued or sustained loss of these ecological resources
and their associated ecosystem services would therefore
place a great strain on the economies of countries that
have varying levels of dependency on these development
sectors.

Current systems used to manage and plan coastal and
marine development are often thought to be disconnected
from the larger picture of harmonious resource use. Issues
encountered include user conflicts, a sectoral and
disjointed approach to management that is independent of
what are perceived as the external interests of competing
industries, ministerial jurisdictions, or resource users. This
is further compounded by informational gaps on the impact
of these activities on the marine and coastal resource
base, deficiency in the availability of appropriate planning
tools, and inadequate capacity and skill in management.
Ideally, a cross-sectoral, collaborative and integrated
planning practices of both the marine and coastal space
must be inculcated among the array of institutions
operating in the Caribbean.

Considering the above, the CLME+ has developed a 10-
year Strategic Action Programme (CLME+ SAP) that
outlines a comprehensive roadmap towards sustainable
management of living marine resources through
strengthened and consolidated regional cooperation. The
Organisation of Eastern Caribbean States (OECS) has
also taken action to address similar problems in the OECS
region by adopting the Eastern Caribbean Regional Ocean
Policy (ECROP) through a coordinated management
approach to the use of ocean resources.

In response to the outcomes of the ECROP, a Grant
Agreement for the Caribbean Region Oceanscape Project

(CROP) was signed on October 14, 2017, between the
International Bank for Reconstruction and Development,
(the World Bank), acting as an Implementing Agency of the
Global Environment Facility, and the OECS became
effective on October 18, 2017, and will conclude December
31, 2021. The relating Grant is for the benefit of the five (5)
participating Member State i Dominica, Grenada, St. Kitts
and Nevis, Saint Lucia, and Saint Vincent and the
Grenadines 1 responds to such demands for coastal and
marine spatial plans to coordinate management across
sectors and resources, and integrate environmental

managemerit direalymwitk economit defelopnterd.r Thee s |

CROP is designed to strengthen capacity for ocean
governance, and coastal and marine geospatial planning
in the participating countries. Outputs under the CROP will
include, inter alia, an enhanced ECROP, National Ocean
Policies and Strategies, National Coastal and Marine
Spatial Plans, a regional Marine Spatial Planning
framework, and readily available web-based ocean
education materials and courses applicable to the region.

Under the 5-y e ar AUNDP/ GEF CL ME+
2020) which is helping to catalyse the implementation of
the CLME+ SAP through a broad-based Global CLME+
Partnership called the CLME+SAP Interim Coordination
Mechanism (CLME+ICM), is supporting effective
implementation of the CLME+ SAP across the OECS and
the Wider Caribbean Region through the ECROP and the
CROP. This CLME+ SAP ICM partnership, which includes
the OECS, has also, as part of its mandate the
development of an integrated reporting mechanism on the
AState of t he Mari ne
Economi esd0 ( SOMEHEe¢gion.n t he
The CLME+ SAP SOMEE is therefore seen as a
monitoring mechanism that seeks to build on already
avail able reporting
Ocean Policy Baseline Analysis Report, State of
Convention Area Report on Pollution (SOCAR), required
under the LBS Protocol, State of the Marine Habitat and
State of Fisheries Report. This would be critical to inform
the SOMEE and to produce a holistic view of the OECS
regionos attributes and
integrated ocean governance where the region can
sustainably use and secure
regard this initiative is expected to include periodic
production of a Astatico r
of a more dynamic, web-based version report will include
the description of environmental/marine habitat status,
status of marine pollution, fish stocks and matters relating
to socio-economics, management processes and
principles, international commitments, and governance.
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METHODOLOGY/APPROACH

The methodology employed in the development of the
SOMEE involved a combination of desk studies,
interviews and field visits to assess the state of the marine
environment in the OECS Member States, based on the
criterion established under the CLME+ Project.

DATA GATHERING

An extensive literature review was undertaken to obtain
the necessary country information and data, focussing
primarily on national and regional reports or reporting
instruments. For example, the National Reports and
National Biodiversity Action Plans to the Convention on
Biological Diversity were extremely useful in providing
information related to coastal and marine resources.
Additionally, datasets provided by regional and
international organisations were also instrumental, such
as the United Nations (UN) Food and Agriculture Agency
(FAO), Caribbean Regional Fisheries Mechanism
(CRFM), The Nature Conservancy (Atlas of Ocean
Wealth) and the UN Environment Programme World
Conservation Monitoring Centre Protected Planet (UNEP-
WCMCP, Protected Planet).

In order to supplement the desktop review, an integral
part of the SOMEE exercise involved consultation with
stakeholders in the respective Member States. Face-to-
face interviews with key stakeholders in Antigua and
Barbuda, Saint Lucia, Saint Vincent and the Grenadines,
St. Kitts and Nevis, Montserrat and the British Virgin
Islands. Stakeholders in the other Member States were
contacted for information related to the SOMEE via
telephone, Skype or Zoom. Appendix 1 contains a list of
stakeholder engagements held throughout this
assignment.

The consultations facilitated the acquisition of data and
reports from various governmental entities in the
respective countries and discussions with experts on
gualitative and quantitative information related to the
coastal and marine environment. This SOMEE
assessment emphasized the gathering of qualitative data
that has been identified as a major informational deficit.
The findings and conclusions are therefore guided by
sound evidence and analysis that is clearly documented.

DPSIR FRAMEWORK

From a thematic perspective, the Driver (D) - Pressure (P)
- State (S) - Impact (I) - Response (R) (DPSIR) Analytical
Framework was adopted in the development of the
SOMEE. This approach allowed for the assessment of the
status of the marine environment with respect to the
following parameters:

1 Coastal and marine environment

10

Marine pollution

Fish stocks

Related socio-economic indicators
Management processes and principles
Regional/lnternational commitments
Governance.
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The SOMEE also addresses the drivers/root causes
influencing the past, current and future state of the marine
environment and associated economies, as well as the
pressures/direct causes. Furthermore, it provides a
description of the responses that have been, are being
and/or will/should be taken to close the gap between the
current and the desired environmental and socio-
economic conditions. These include governance
arrangements and processes, architecture and stress
reduction measures including those related to climate
change (Fig. 1).

State

Coastal and marine habitats
Fish stocks

Key species

Physical, chemical and
ecological processes

Impacts

Responses

Management (stress reduction
measures, MPAs etc.)
Governance (llI‘I‘HIlgCITJCINS.
architecture, processes)
Regional/International
commitments

Impacts

Tourism

Fisheries

Shipping

Human health
Associated livlihoods
Drivers and Pressures

Pollution

Over-fishing and by-catch
Habitat loss

Climate change
Population growth and development

Fig. 1 | DPSIR Framework.

The SOMEE utilizes a fAstory

on the DPSIR Framework to explore current, past and
possible future conditions of marine habitats, biodiversity
and fish stocks, what this means for human well-being
and our economies, why current (or future) conditions
may be different from what we desire and from the targets
we set for ourselves as societies. The SOMEE will then
continue to explore the reasons for these differences, as
well as what has, is, and can be done to progressively
close the gap between current conditions and our societal
aspirations.

This document takes a distinctive regional approach
which is intended to capture the outstanding performers
as well as highlight those areas with the greatest
challenges, ensuring that best practices are noted and
opportunities for lesson learning are captured.

t



THE OECS AND COUNTRY PROFILES

THE ORGANISATION OF EASTERN CARIBBEAN
STATES

The Organisation of Eastern Caribbean States is an
International Inter-governmental Organisation that came
into being on 18th June 1981, when seven (7) Eastern
Caribbean countries signed the Treaty of Basseterre,
agreeing to cooperate with each other and promote unity
and solidarity among the Members. Guided by strategic
objectives including regional integration, resilience, social
equity, foreign policy and high performing organisation,
the OECS works with its Member States towards
enhancing economic growth, social inclusion and
environmental protection within the Sub-Region. Various
levels of support and research is facilitated by the OECS
on several topics such as agriculture, biodiversity,
sustainable development, climate change and ocean
governance. Today, the OECS comprises twelve (12)
member islands across the Eastern Caribbean (Fig. 2):
seven (7) founding protocol members, four (4) associate
members and one (1) non-member that has been granted
observer status (OECS Commission, 2016).

Protocol Members Associate Members Observer Status

+ Antigua and Barbuda  * Anguilla + St. Martin
+ Dominica * British Virgin [slands
* Grenada * Martinique
* Montserrat * Guadeloupe
« St. Kitts and Nevis
« St. Lucia
+ St. Vincent and the
Grenadines

Fig. 2 | Composition of the OECS.
Source: OECS Commission, 2016

Recognising the
extensive marine space and the potential benefits and
stressors associated with the utilization of living and non-
l'iving resources, the
Ocean Policy (ECROP) and its Strategic Action Plan was
unveiled. The document, which was unveiled in 2013,
articulates some clear priorities for improving ocean
governance in the Member countries, encourages the
collaborative formulation of well-integrated governance
frameworks capable of addressing marine user conflicts
and protecting the fragile marine environments of Member
States.

The ECROP document, which was approved by the
OECS Authority, outlined Seven Policies and thirteen
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Goals to achieve the plan outlined in the SAP (OECS
Commission, 2013a; Fig. 3). While most of the outputs
were achieved and outcomes realized, the 2013 ECROP
document had become out of sync with new realities
given the commitments made by Member States as
reflected in some very significant multilateral
agreements such as the Small Island Developing States
Accelerated Modalities of Action (SAMOA) Pathway
(Apia, September 2014), the Paris Agreement (COP 21,
Dec 2015), the CLME+ Strategic Action Plan (2015-
2025), and most importantly, the 2030 Agenda for
Sustainable Development and the Sustainable
Development Goals (SDGs), which sets out a global
bl ueprint that recognizes
deprivations must go hand-in-hand with strategies that
improve health and education, reduce inequality, and
spur economic growth i all while tackling climate change
and wor king t o preserve
(UNDESA, 2015).

The revised ECROP 2019, prepared as part of the
Caribbean Regional Oceanscape Project (CROP), is an
overarching policy that aims to promote and guide the
future sustainabl e
marine resources, and includes the policy elements that
was approved by the OECS Authority in 2013. In
addition, given the new regional and global initiatives
articulated the 2013 document, the 2019 policy
document has been updated to reflect the alignment with
those agreements, particularly the 17 SDGs, which have
been endorsed by all the OECS Member Countries. Fig.
3 provides a summary of the principles shared by the two
documents, and which are applied to all policies, plans,
regulations, decisions and actions as it relates to access
and use of the marine environment and its resources.

COUNTRY PROFILES

importance of the Sub-Regi onods

For the purpose of this SOMEE Report, the OECS Sub-
Region refers to the twelve (12) protocol, associate and
dosefdr enfeMberC GofintriésP & and 1Bs8ed iAtiMed |
mentioned in Section 3.1, six (6) of which are
independent states, three (3) overseas British territories
and three (3) overseas French territories. Bordered by
the Atlantic Ocean and Caribbean Sea, these partially
volcanic arc of islands represent approximately 6,000
km? of land area and 546,420 km? of marine space (CIA,
2020; UNEP-WCMC, 2020). The following country
profiles provide information on population, land and sea
area, gross domestic product (GDP) and human
development for each of the countries (Please refer to
Appendix 2 for data tables and sources).

use and
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ECROP 2013

ECROP 2019

Fig. 3| ECROP Paolicies.
Source: OECS Commission, 2019
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ST Antigua
and Barbuda

) Land Area (km?) A: 280, B: 161
Coastline (km) 153
Shelf Area (km*) 3.886

Exclusive Economic 117 914
Zone (EEZ) (km?)

- @
g
Population (2018) ~96.000

. Human Development 0.776
Index (HDI) (2018)

HDI Rank (2017) 73

Gross Domestic US $1,611 million
Product (GDP)(2018)

GDP Per Capita (2018) US $16.727

Main Industries tourism. construction.
light manufacturing

and Nevis

" St. Kitts

Coastline (km) 135
Shelf Area (km?) 855
Exclusive Economic g 533
Zone (EEZ) (km?)

&

Population (2018) ~57.000

Human Development (777
Index (HDI) (2018)

HDI Rank (2017) 73

Gross Domestic US $1.011 million
Product (GDP) (2018)

GDP Per Capita (2018) US $19.275

Main Industries tourism. cotton. salt. copra,
clothing, footwear,
beverages

Land Area (km?) SK: 168,
N: 93

Dominica

Land Area (km?) 751
Coastline (km) 148
Shelf Area (km?) 356

Exclusive Economic g 653
Zone (EEZ) (km?)

&

Population (2018) ~68.000

Human Development (724
Index (HDI) (2018)

HDI Rank (2017) 98

Gross Domestic US $551 million
Product (GDP) (2018)

GDP Per Capita (2018) US $7.691

Iain Industries soap. coconut oil. tourism.
copra, furniture, cement
blocks. shoes

St. Lucia

Land Area (km?) 606
Coastline (km) 158
Shelf Area (km?) 593

Exclusive Economic 15 479
Zone (EEZ) (km?)

&

Human Development (.745
Index (HDI) (2018)
HDI Rank (2017) 89

Gross Domestic US § 1,192 million
Product (GDP) (2018)

GDP Per Capita (2018) US $10,566

Main Industries tourism. clothing. assembly of
electronic components, beverages,
lime processing. coconut
processing

Population (2018) ~188.000

k Grenada ’ *

Land Area (km?*) 344

Shelf Area (km?) 2.709
Coastline (km) 121 elf Area (km?)

J. Exclusive Economic 25 670
Zone (EEZ) (km?)

@

Population (2018) ~108.000

Human Development (763
Index (HDI) (2018)

HDI Rank (2017) 78

Gross Domestic US $1.186 million
Product (GDP)(2018)

GDP Per Capita (2018) US $10.640

Main Industries textiles. light assembly
operations, tourism,
construction. education, call-
center operations

S

the Grenadines

Land Area (km?) 389
Coastline (km) 84
Shelf Area (km?) 2.340

I St. Vincent and

Exclusive Economic 3¢ 381
Zone (EEZ) (km?)

e @

,' Population (2018) ~109.000
Human Development ( 728
Index (HDI) (2018)
"r HDI Rank (2017) 95
»
.

Gross Domestic US $811 million
Product (GDP) (2018)

GDP Per Capita (2018) US $7.361

Main Industries tourism. food processing.
cement, furniture, clothing.
starch




BRITISH OVERSEAS TERRITORIES
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Anguilla

Land Area (km?) 91
Coastline (km) 61

Exclusive Economic
Zone (EEZ) (km?)

@ 92,178

Population (2018) 17.422

Human Development (865
Index (HDI) (2008)

HDI Rank High

Gross Domestic S §$175.4 million
Product (GDP)(2009)

GDP Per Capita (2008) US $12.000

Main Industries tourism, boat building,
'Q.Q offshore financial services

Guadeloupe

Land Area (km?) 1,628

Coastline (km) 581
-~

Exclusive Economic 90 528
- Zone (EEZ) (km?)

¥
* Population (2016) 395.700
Human Development (.850
Index (HDT) (2018)

HDI Rank Very High

Gross Domestic US $10.3 billion
Product (GDP) (2014)

GDP Per Capita (2014) US $25.479

Q Main Industries tourism. agriculture, light

C}Q industry and services

British Virgin

@ Land Area (km?) 151
Coastline (km) 80
Exclusive Economic gp 117

Zone (EEZ) (km*)
i
g ey

- < éii
~ < !‘
"*  Population (2018) 35.802

2™ Human Development 0943
Index (HDI) (2008)

s

HDI Rank Very High

Gross Domestic S $500 million
Product (GDP) (2017)

GDP Per Capita (2017) US $34.200

Main Industries tourism, light industry,
OQ construction, rum. concrete
o blocks. offshore banking

S
aranique

Land Area (km?) 1.128
Coastline (km) 369

Exclusive Economic 47 640
Zone (EEZ) (km?)

" Population (2016) 376.480

Human Development (863
Index (HDI) (2016)

HDI Rank Very High

Gross Domestic US $10.7 billion
Product (GDP) (2012)

GDP Per Capita (2012) US $27.688

Q Main Industries tourism. agriculture. small

industry
Q’ﬁ

Islands \

Montserrat

II:

Land Area (km?) 102
Coastline (km) 40

Exclusive Economic 7 537
Zone (EEZ) (km?)

®

Population (2018) 5.315

Human Development (821
Index (HDI) (2008)
HDI Rank High

Gross Domestic US $167.4 million
Product (GDP)(2011)

GDP Per Capita (2011) US $34.000

Main Industries tourism, rum, textiles,
%@ electronic appliances

‘v‘ St. Martin

@ Land Area (km?) 54.4

Coastline (km) 58.9%

Exclusive Economic 5 pgg#*
Zone (EEZ) (km?)

@ Population (2017) 35.334

Human Development (702
Index (HDI) (2000)
HDI Rank High

Gross Domestic US $636.9 million
Product (GDP) (2014)

‘GDP Per Capita (2014) US $18.140

0 Main Industries tourism, light industry, heavy

industry
OO

*entire island, **with St. Bartheleny



STATE OF THE MARINE ENVIRONMENT AND ASSOCIATED ECONOMIES FOR

THE OECS REGION

The coastal and marine environment encompasses a
diversity of habitats such as coral reefs, mangroves,
seagrass beds and nearshore/offshore areas that support
an abundance of marine life. Through various supporting,
provisioning, cultural and supporting services, these
habitats and species supply dependent communities and
nations with a variety of goods (e.g., fish and tourism
products) and services (e.g., coastal protection). However,
the health and existence of these coastal and marine
ecosystems isthreat ened by t he
swordo where human
fishing) tend to overexploit the very resources upon which
they depend. The resulting outcomes including degraded
habitats, polluted waters and overfished stocks further
increase the wvulnerability of these intricately linked
ecosystems to natural drivers and forces such as extreme
weather events and climate change.

According t o t he 2020
Near shor e Mar i ne Habitats
developed by the United Nations Environment Programme
- Caribbean Environment Programme (UNEP-CEP), the
outlook for the WCR is plagued by an overall poor status
and declining trends in most indicators related to coral
reefs, mangroves and seagrass beds (Fig. 4).

The report postulates that despite being one of the most
biologically diverse ecosystem centres of the world, there
has been a declining trend in coverage and health of the
three marine habitats in the Caribbean. Recovery of these

Relative cover of reef building
organisms and dominant competitors

uses (e.

Coral reel cover

areas tends to be linked to low levels of stress and effective
management interventions

The following State of the Marine Environment and
Associated Economies provides a discussion on the status
of the coastal and marine environment and fish stocks,
effects on human well-being, drivers and pressures, and
responses taken or needed for the OECS Region.

sadgetl o | i -SEI'ATE d& MBRIME ECOSYSTEMS, HABITATS AND
g . FISHSHGCKS a |

devel opment and

The OECS Sub-Region is rich in biodiversity that is
supported by a variety of coastal and marine ecosystems.
The extent and state of marine biodiversity, coral reefs,

dr af t mangropes,rseagrassnbeds, hthe nedirsBdrea éndronnoeht
rand ftshhséocks\&lie described Gedow.i b b e a n o

Marine Biodiversity

The Wider Caribbean Region (WCR),2 and the OECS
Member States contained therein, is listed as one of the
top five (5) biodiversity hotspots in the world due to its
coastal and marine ecosystems.

Macroalgal cover €

Abundance of key macro- ©
invertebrate species

Threatened species

Abundance and biomass of
key reel [ish taxa

Coral reef health

Coral reef recruitment Water quality

Mangrove coverage

Seagrass beds coverage

Mangrove health Seagrass bed health

L@@ e
L e®e e

Fig. 4 | Status and trends for coral reefs, mangroves and seagrass bed ecosystems in the Caribbean Region.

! This report was developed by CANARI in collaboration with the UNEP CEP and the CLME+ Project Coordinating Unit. It is based on a literature review

and has been validated by various experts at workshops and via report circulation. Please refer to this report for detailed information.

2AiThe Gulf of Mexico and Cari bbean Sea proper including trhttebdurdgnsconstiuted s e as
by the 30° N parallel from Florida eastward to 77°306W meridian, thence a rhumb line to the intersection of 20° N parallel and 59° W meridian, thence a

rhumb line to the intersection of 7°206N parallel and 50° W meridian, thence a rhumb line drawn south-westerly to the eastern boundary of French Guiana.
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Source: Adapted from UNEP-CE P, 2020. Dat a
As the most geographically and oceanographically isolated
tropical ocean on earth, the WCR is recognised for its range
of reef and pelagic fish species, reptiles, marine mammals,
and migratory and resident birds (Jackson et al., 2014).
Mirroring the conditions of the larger marine area, the
Eastern Caribbean is home to several marine species such
as the queen conch (Strombus gigas), spiny lobster
(Panulirus argus), reef fish (e.g., snappers and groupers),
pelagic fish (e.g., tunas and dolphinfish), and sea and
shorebirds (Fig. 5).

E 800 species of gastropods

495 species of fish @

200 species of hirds

90 species of coral
+< 12 species of
whales and doiphins

11 species of seaweed
[
a \4 species of marine
turties

Fig. 5| Marine biodiversity of the OECS Sub-Region.

Four species of sea turtles, including the endangered
hawksbill (Eretmochelys imbricata), leatherback
(Dermochelys coriacea), loggerhead (Caretta caretta), and
green (Chelonia mydas) turtles, are known to traverse the
waters and nest on the shores of Eastern Caribbean
islands. Unfortunately, sea turtle populations are impacted
by the destruction of critical nesting and foraging habitats
due to coastal development, sand mining, pollution and
overfishing. Coastal erosion and even the deposition of
volcanic ash, as was the case in Montserrat, can also
prevent turtles from nesting on beaches (de Bettencourt
and Imminga-Berends, 2015). St. Kitts and Neuvis,
Dominica, Montserrat and Saint Lucia still permit the
hunting of turtles; however, this is at a relatively small-scale.
In St. Kitts, for example, less than 100 turtles are harvested
annually according to the St. Kitts Turtle Monitoring
Network (SKTMN) conservation group (Government of St.
Kitts and Nevis, 2018).
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for coral reefs is 6émixedo
Marine mammals such as the humpback whale (Megaptera
novaeangliae) are observed on a seasonal basis in
Grenada and Anguilla where they frequent in order to
reproduce in warmer waters (Government of Grenada,
2014; Vaslet and Renoux, 2016). Dominica is also home to
a resident breeding population of sperm whales (Physeter
macrocephalus) (Government of the Commonwealth of
Dominica, 2019).

According to a Situation Analysis conducted for the Wider
Caribbean Region by the International Union for
Conservation of Nature (IUCN), of the 206 marine species
evaluated on the IUCN Red List for the area, 22% are
considered threatened (i.e., listed as critically endangered,
endangered or vulnerable). This assessment also noted
that exploited near-shore fish stocks and commercial
species such as lobster, grouper and snapper are declining
in most countries. Nevertheless, due to its insular nature,
the Caribbean has a relatively high proportion of endemic
species (Brown et al .,
biological diversity is supported by and inextricably linked
to critical coastal and marine habitats including coral reefs,
mangroves and seagrass beds. The importance, extent and
status of these ecosystems in the OECS Sub-Region are
described in further detail below.

Coral Reefs

Coral reefs are synonymous with a delicately balanced and
complex ecosystem that is rich in biodiversity and
productivity. These Ar ai midl
providers of food and income from fishing and tourism, as
well as protectors and supporters of the nearshore
environment through the reduction of wave energy and
production of sand (Fig. 6).

A variety of coral species such as staghorn coral (Acropora
cervicornis), elkhorn coral (Acropora palmata), star coral
(Montastrea faveolata) and brain coral (Colpophyllia
natans), to name a few, are known to form fringing, barrier,
platform and/or patch reefs throughout the Eastern
Caribbean, hosting a wide range of reef fish and
invertebrate species (OECS Secretariat, 2009).

The OECS Member States represent approximately 7.5%
of the 25,960 km? coral reef area for the WCR. For
comparative purposes, datasets from the Atlas of Ocean
Wealth Mapping Portal (TNC, 2019) and the Reefs at Risk
in the Caribbean Report (Burke and Maidens, 2004) are
provided in Fig. 7. As illustrated in the graph, while the
datasets vary slightly, the proportions are consistent and
the overseas territories of Guadeloupe (including St. Martin
and St. Barthelemy), the British Virgin Island and Martinique
exhibit a relatively significant expanse of coral reefs with
areas of 400 km?, 380 km? and 260 km?, respectively.

and

2007)

or

(



Coral reefs are extremely vulnerable to the negative
impacts associated with coastal development, overfishing,
pollution (land and marine-based), climate change, disease
and hurricanes. In fact, according to the World Resources
Institute, more than 75% of the reefs in the Caribbean are
considered threatened, with more than 30% in the high and
very high threat categories. Similarly, the majority of the
reefs in the Eastern Caribbean countries have been
classified as being under high or very high risk to these

threats (Fig.8).*According to the
for the WCR (2007), 10%
SUPPORTING
* Habitat for fish and
shellfish

* Material for the formation
and maintenance of sandy
beaches

CULTURAL

* Recreational and tourism value
* Knowledge and educational value
* Spiritual and inspirational value

building corals were under threat, including staghorn and
elkhorn corals, which are now listed as Critically
Endangered on the Red List of Threatened Species.

These ecosystem pressures translate into a reduction in
coral reef coverage and the OECS Member States are also
experiencing this declining trend. According to the Global
Cor al Reef Moni toring
Caribbean Coral Reefs Report for 1970-2012 (Jackson et
al., 2014), with the exception of St. Kitts and Nevis and St.

| UC N O sMar@inr, toralecover di.e., therpardentagyé of reef with living
of

t ¢toml) h& éalien thrbughaut thesEastér@ Caribleeanf(Fig. 9).4

PROVISIONING
* Food (fish, shellfish)

* Ornamental fish and corals
* Handicarft materials

* Construction materials

» Natural medicins

* Pharmaceutical products

* GGenetic resources

REGULATING

* Hydrodynamic barrier to wave
energy

= Protection of shorelines from
coastal erosion and storms

Fig. 6 | Ecosystem services provided by coral reefs.
Adapted from: Whalley, 2011.

Guadeloupe

British Virgin Islands
Martinique

Antigua and Barbuda

St. Kitts and Nevis

Grenada

St. Vincent and the Grenadines
St. Lucia

Dominica

/4
13%

Anguilla
Montserrat

[=]

50

M Reefs at Risk

8

150 200 250 300
Coral Reef Area (km?)

350 400 450
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Fig. 7 | Coral reef area in OECS Countries.
Sources: Burke and Maidens, 2004; TNC, 2019.
Note: Data for Guadeloupe includes St. Martin and St. Barthelemy. Please refer to Appendix 3 for data table.

3 The Reefs at Risk Threat Index reflects cumulative threat from four individual threats (coastal development, sediment and pollution from inland sources,

marine-based sources of pollution, fishing pressure) (Burke and Maidens, 2004).

4 The number of surveys, years, and depth ranges used to conduct this assessment vary by country (Jackson et al., 2014).
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Fig. 8 | Reefs at Risk Threat Index.
Source: Burke and Maidens, 2004.
Note: Reefs at Risk in the Caribbean coral reef area data for Guadeloupe includes St. Martin and St. Barthelemy. Please refer to Appendix 4 for data table.
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Fig. 9|1 Changes in coral cover in the Eastern Caribbean.
Source: Jackson et al., 2014. Please refer to Appendix 5 for data table.

Six (6) of the twelve (12) OECS countries have participated
in the Climate-Resilient Eastern Caribbean Marine
Managed Areas Network (ECMMAN) Project® that
developed Coral Reef Report Cards. Fig. 10 summarizes
the average results for coral cover, fleshy macroalgal cover,
herbivorous fish and commercial fish for Antigua and
Barbuda, Dominica, Grenada, St. Kitts and Nevis, Saint
Lucia and Saint Vincent and the Grenadines. This
assessment that also includes the Reef Health Index (RHI),
is a standardised assessment tool used to measure coral
reef health. As illustrated, coral cover (18.2%) and
herbivorous fish (1,957.2g/100m?) ar e dAf air o,
of fleshy macroalgae cover (18.3%) and commercial fish

(563.7 g/100 m?)is A p
average of t
(Kramer et al., 2016a-f).

0. The RHI , w h
e indicators,

In summation, these findings indicate that the coral reef
ecosystems of the OECS Member States are in need of
immediate attention with a strong focus on both protection
and regeneration. The connectivity between the reefs and
other tropical ecosystems including mangroves and
seagrass meadows must also be considered when
designing management efforts or interventions. Box 1

wpravitles additioreal fdcts fvoen Iselect countries.

5 Implementing Partners: The Nature Conservancy (TNC), OECS Secretariat, Social and Sustainable Development Division, UNEP/SPAW-RAC and

Caribbean Regional Fisheries Mechanism (CRFM).
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Reef Health Index (poor)
Commercial Fish (poor)
Herbivorous Fish (fair)

Fleshy Macroalgal Cover (poor)

Coral Cover (fair)

Fig. 10 | Coral Reef Report Cards Results.
Source: Kramer et al., 2016a-f.
Note: Please refer to Appendix 6 for country level results.

m Coral Reefs in the OECS Sub-Region

According to the WRI’s Reefs at Risk Revisited Report, Anguilla, Antigua and Barbuda, the British Virgin
Islands, Dominica, Grenada, Guadeloupe, Martinique, St. Kitts and Nevis, and St. Lucia were listed as
countries with the highest exposure to reef threats (Burke et al., 2011)/

Anegada Horseshoe Reef in the British Virgin Islands is the third largest barrier reef in the world. In Anguilla,
coral reef coverage dropped from 14% in the 1990s to 4% in 2009 (Vaslet and Renoux, 2016).

Natural disturbances take their toll on reefs. For example, in Dominica, a 2018 survey of coral reefs in the
shallow reef flats (<12 m) assessed the rate of damage from Hurricane Maria at 20-40% (Government of the
Commonwealth of Dominica, 2019). Ongoing volcanic activity in Montserrat has inflicted significant damage
to the environment, depositing ash on approximately one-third of Montserrat's coral reefs (de Bettencourt and
Imminga-Berends, 2015).

In the French West Indies, despite periods of stability and recovery over several years, monitoring reports
have noted a progressive loss in coral cover, particularly on the outer reef slopes. Furthermore, coral cover in
the reefs of the West Indies is at a critical stage since the major bleaching event of 2005 (Vaslet and Renoux,

2016).

Mangroves

Occurring in a range of coastal areas, mangrove forests are
one of the most productive ecosystems providing critical
habitats for marine fish and invertebrates, coastal
protection, nutrient cycling and carbon sequestration (Fig.
11). The four common mangrove species in the OECS Sub-
Region are the red mangrove (Rhizophora mangle), black
mangrove (Avicennia germinans), white mangrove
(Laguncularia racemosa) and the buttonwood (Conocarpus
erectus) (Whalley, 2011; CANARI, 2018).

Collectively, the OECS Member States, have approximately
5,966 ha of mangroves (TNC, 2019). According to the most
recent available survey for 2016, the largest proportions
occur in Guadeloupe, Martinique and Antigua and Barbuda,
whereas these valuable mangrove systems are found in
less abundance in Dominica and Montserrat (Fig. 12).6

The main threat to mangrove ecosystems in the Caribbean
has been the conversion of these areas to other uses such
as agricultural and aquaculture activities as well as other
infrastructure development including ports and resorts, etc.
(CANARI, 2018). Furthermore, as experienced in Antigua
and Barbuda, the occurrence of hurricanes and major
storms has limited restorative efforts, (Government of
Antigua and Barbuda, 2014). According to the 2015 Global
Forest Resources Assessment conducted by the FAO,
there has been some decline in the extent of mangroves in
the Eastern Caribbean (FAO, 2015; Appendix 7). While the
rate of decline has reduced over the period 1990-2015, this
is likely the result of an increase in awareness of the value
of mangroves, which has encouraged greater legislative
and restorative efforts in the region (CANARI, 2018).

6 The 2017 hurricane season had disastrous effects on mangrove coverage throughout the region; however, the extent of this was not available at the time of

conducting this assessment.
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SUPPORTING

* Habitat for several terrestrial and
acquatic species

* Feeding, nursery and breeding
grounds for fish and other
species

= Carbon sequestration

= Nutrients to other ccosystems
such as coral reefs and seagrass
beds

CULTURAL

* Recreational and tourism
value

* Knowledge and
educational value

PROVISIONING

* Food (fish, shellfish)

* Fuelwood

* Construction material

* Natural medications and
pharmaceutical products

REGULATING

+ Stabilization of coastline

* Protection of adjacent coral
reefs from suspended solids,
pollution and changes in
salinity due to freshwater
influxes

* Removal of contaminants from
surface inflows

* Nutrient retention and removal

* Protection from storm surges
and erosion

Fig. 11 | Ecosystem services provided by mangroves.
Adapted from: Whalley, 2011.
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Fig. 12 | Proportion of mangrove area for the OECS Member States.
Source: TNC, 2019. Note: Please refer to Appendix 7 for data table.

Seagrass Beds

Seagrass beds are found throughout the OECS Sub-
Region and are a valuable yet underestimated coastal
habitat supporting a variety of fish species, conch, sea
turtles and manatees. Three main seagrass species in the
Caribbean include the turtle grass (Thalassia testudinum),
manatee grass (Syringodium filiforme) and shoal grass
(Halodule wrightii). These highly productive ecosystems
also support neighbouring coral reefs by filtering sediments,
settling sediments and absorbing nutrients (Whalley, 2011;
Fig. 13).

Growing mainly in the shallow sub-tidal zone (1-3 m), these
ecosystems are especially vulnerable to coastal
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development, pollution, invasive species and deforestation.
There is a general declining trend in seagrass area
throughout the Caribbean, including the OECS Member
States (CANARI, 2018). For example, in Anguilla, the native
seagrass turtle grass declined by 21% from 56.2% to 44.6%
(Government of Anguilla. 2015).

As shown in Fig. 14, all of the islands comprising the
OECS have seagrass meadows in their coastal
environments. Antigua and Barbuda and Guadeloupe
have recorded significant proportions of the total seagrass
area of 575 km? for the Sub-Region.



SUPPORTING

* Habitat for several acquatic
species

* Nursery, feeding grounds and
shelter for fish and
crustaceans

* Detritus to the reef system

* Food to offshore habitats

* Beach sand from calcareous
skeletons of organisms

CULTURAL

* Recreational and tourism value
* Knowledge and educational
value

PROVISIONING

* Food (fish, shellfish)
* Natural medications and
pharmaceutical products

REGULATING

* Settlement and binding of
suspended solids and
encouragement of accretion

* Nutrient cycling

* Reduction of wave energy

Fig. 13 | Ecosystem services provided by seagrass beds.
Adapted from: Whalley, 2011.

Antigua and Barbuda
Guadeloupe

St. Martin
Martinique

British Virgin Islands
St. Lucia

Anguilla

St. Kitts and Nevis
Grenada

St. Vincent and the Grenadines
Dominica
Montserrat B

o

20

=
=]

60 80 100 120 140 160

Seagrass Area (km?)

Fig. 14 | Seagrass area in OECS Member States.
Please refer to Appendix 8 for data table and various sources.

Offshore/Pelagic Environment

Offshore waters provide habitat for numerous marine
mammals and sea turtles, as well as deep water pelagic fish
species. The pelagic ecosystem is also critical to climate
regulation, maritime transport, energy potential and
ecological connectivity (Whalley, 2011; Fig. 15).

For example, larvae for the star coral can disperse over
distances up to 3,000 km. This promotes the genetic
connectivity of coral populations across the Eastern
Caribbean islands and more generally in the Wider
Caribbean Region (Vaslet and Renoux, 2016). Little
information is available at the country level, with respect to
the Astatuso of
marine space occupied by the islands of the Eastern
Caribbean arc equates to 546,420 km?2, with significant
propotions exhibited in Antigua and Barbuda, Anguilla,
Guadeloupe and the British Virgin Islands (Fig. 16).
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Nearshore Environment

Caribbean beaches are of critical importance, providing
areas for tourist and recreational activities, materials for
construction, and habitats and nesting sites for sea turtles
and other marine life (Whalley, 2011). At the critical junction
where natural forces such as wind and water interact with
the land, the nearshore environment is dynamic, changing
from season to season and year to year. As such, beaches
are exposed to natural forces including storms, sea level
rise and hurricanes, and human activities such as sand
mining and coastal construction (Camber, 2003). As shown
in Fig. 17, the OECS Member States have approximately
1,989 km of coastline to consider in the management of

t h iHeweeeK thegtatas i v e thedr comstayamd nearime resources.

Beaches are actively monitored throughout the Eastern
Caribbean by various entities and erosion is being
experienced, particularly after extreme events that tend to
l'imit recovery. For exampl e,



Monitoring Report from 1992-2014, 81% of the beaches mining and coastal development occurring directly on the

suffered from erosion, mostly due to a lack of recovery after beach (Wynne et al., 2016).
hurricane events and strong swell seasons. This beach loss
is further complicated by activities such as sea level rise,

PROVISIONING

* Fish for food and
recreational fishing

* Medium for shipping

* Energy generation (waves)

* Pharmaceutical products

SUPPORTING

« Habitat for fish, including
critical habitat for eggs and
larval stages

 Transport of eggs and larvae

* Biodiversity function: Sea
turtles, seabirds, marine
mammals

REGULATING

¢ Climate regulation

CULTURAL

* Recreational and tourism value
* Knowledge systems and educational value
* Spiritual and inspirational value

Fig. 15 | Ecosystem services provided by the pelagic ecosystem.
Adapted from: Whalley, 2011.
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Fig. 16 | Marine space area for OECS Member States.
Source: UNEP-WCMC and IUCN, 2020.
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Fig. 17 | Coastline lengths for OECS Member States.
Source: CIA, 2020. Note: St. Martin value represents he coastline for the entire island. Please refer to Appendix 2 for data table and sources.
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Fish Stocks

Overfishing and habitat destruction have reduced fish
stocks in reefs and nearshore fisheries, causing a greater
dependency on pelagic fisheries, and can be attributed to
illegal, unreported and unregulated fishing, poor regulation
of fisheries, lack of enforcement of regulations and lack of
political will. In the Caribbean Region, nearly 60% of
fisheries are commercially exploited. Overfishing has
affected coral reef ecosystems, which has resulted in
reduced annual fish landings. The overexploitation of
herbivorous fish such as the parrotfish has led to a decline
in the health of coral reef ecosystems and overgrown algae
on coral reefs (Patil et al., 2016; CANARI, 2018).

Overall trends within the region are listed as follows
(Mumby et al., 2014; TWAP, 2015; Patil et al., 2016):

1 Primary productivity within the region is at a
medium level with decreasing trends. Primary
production to sustain landings has been fluctuating

HTWAP

Fish Stock Status (biomass)
1: very low
2: low
3: medium
4: high
B 5: very high

9 Fish catch within the Caribbean Sea has increased
since 1950, peaking in 1998 but has decreased
slightly in the 2010s, particularly for the period
2010-2014. Catch value peaked in the 1980s and
has been showing trends of slight decline.

1 The decline in marine trophic index indicates
fishing down the food web, which depletes stocks
of larger carnivorous fish.

1 Fishing effort continues to increase in the region
despite declining catch.

The reduced abundance of stocks can result in decreased
catches, lower catch per unit effort, threatened food security
and reduced livelihood opportunities. If fishing targets lower
trophic level species, this will result in lower market value
for catches. Furthermore, trophic cascading can occur
leading to reefs that are dominated by macroalgae, and
hence, lower reef resilience. Tab. 1 summarizes the
common fisheries and status of fish stocks for the OECS
Member States. Transboundary Waters Assessment
Programme (TWAP) 2015 data shows the OECS countries
with medium biomass for fish stock (Fig. 18).

Fig. 18 | TWAP fishing stock status for Large Marine Ecosystems
Source: TWAP, 2015.
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Tab. 1| Main fisheries and status of fish stocks in the OECS Sub-Region.

eye scad (jacks)

Small tunas, dolphinfish, mackerels- unknown
status

Large tunas and billfishes- fully exploited /
overexploited

Demersal Resources (north of Grenada)
exploited pass maximum sustainable yields
Small Pelagic (obtained from beach seining)-
robust stocks

COUNTRY MAIN FISHERIES STOCK STATUS NOTES
Anguilla "+8 Spiny and spotted lobster, conch, reef fish, grouper, hinds, Exploited, declining fisheries. Emerging Offshore FAD fishery for dolphin
shappers, pelagics (jacks and herrings) fish, wahoo, tuna, marlin and swordfish
Antigua and Snappers and groupers, Caribbean spiny lobster and queen | Main resources Fully Exploited Challenges to fisheries include ciguatera
Barbuda® conch FAO stated that a fishery representative fish poisoning.
suggested that lobster resource fully exploited
but stable.
British Virgin Reef species (yellowtail snapper, silk snapper) and Unknown
Islands 1011 Caribbean spiny lobster, wahoo, tuna, kingfish, migratory
billfish also important to recreational fisheries
Dominica 12 Tuna (mainly yellowfin), dolphinfish (mahi mahi), blue marlin, | Overall status Unknown; yellowfin exploited No queen conch or lobster produced
ballyhoo and mackerels
Grenadat? Multispecies fishery. Main species:yellowfin tuna and big Yellowfin - not exploited Bigeye scads landings declining; incrasing

yellowfin landings due to FADs

Guadeloupe 141516

Dolphinfish, Yellowfin tuna, sea catfish, blue marlin,
triggerfish

*** No evidence of decline in dolphinfish
Yellowfin tuna stocks fully exploited in

Marine areas have been contaminated by
chloredecone, a banned phytosanitary

Sources:

” Ramdeen, R., Zylich, K. and Zeller, D. 2014 Reconstruction of total marine fisheries catches for Anguilla (1950-2010). pp. 1-8. In: Zylich,

K., Zeller, D., Ang, M. and Pauly, D. (eds.) Fisheries catch reconstructions: Islands, Part IV. Fisheries Centre Research Reports 22(2). Fisheries
Centre, University of British Columbia [ISSN 1198-6727].
8 Gore, S., Wynne, S.P. and Myers, A. 2019. UK Overseas Territories in the Northeast Caribbean: Anguilla, British Virgin Islands, Montserrat. In World Seas: an Environmental Evaluation (pp. 549-565).

Academic Press.

9 FAO. 2018a. Fishery and Aquaculture Country Profiles. Antigua and Barbuda. Country Profile Fact Sheets. In: FAO Fisheries and Aquaculture Department [online]. Rome. Updated 27 02 2019.
10 Ramdeen, R., Harper, S., Zylich, K. and Zeller, D. 2014. Reconstruction of total marine fisheries catches for the British Virgin Islands

(1950-2010). pp. 9-16. In: Zylich, K., Zeller, D., Ang, M. and Pauly, D. (eds.) Fisheries catch reconstructions: Islands, Part IV. Fisheries Centre
Research Reports 22(2). Fisheries Centre, University of British Columbia [ISSN 1198-6727]
11 Gore, S., Wynne, S.P. and Myers, A., 2019. UK Overseas Territories in the Northeast Caribbean: Anguilla, British Virgin Islands, Montserrat. In World Seas: an Environmental Evaluation (pp. 549-565).

Academic Press.

2 FAO. 2018b. Fishery and Aquaculture Country Profiles. Dominica. 2018. Country Profile Fact Sheets. In: FAO Fisheries and Aquaculture Department [online]. Rome. Updated 26 06 2019.
13 FAO. 2018c. Fishery and Aquaculture Country Profiles. Grenada. Country Profile Fact Sheets. In: FAO Fisheries and Aquaculture Department [online]. Rome. Updated 27 06 2019.

14 COGEA, International, Fundacién AZTI, Poseidon Aquatic Resources Management Ltd. 2017a. Realising the potential of the Outermost Regions for sustainable blue growth - Annex 1 To The Final Report
The Blue Economy In Guadeloupe. European Commission
15 Frotté, L., Harper, S., Veitch, L., Booth, S. and Zeller, D. 2009. Reconstruction of marine fisheries catches for Guadeloupe from 1950-2007. pp. 13-19. In: Zeller, D. and Harper, S. (eds.) Fisheries catch
reconstructions: Islands, Part |. Fisheries Centre Research Reports 17(5) [ISSN 1198-6727]
16 Guyader, O., Bauer, R. and Reynal, L., 2017. Assessing the number of moored fishing aggregating devices through aerial surveys: A case study from Guadeloupe. Fisheries Research, 185, pp.73-82.
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COUNTRY

MAIN FISHERIES

STOCK STATUS

NOTES

Caribbean according to International
Commission for the Conservation of Atlantic
Tunas

product previously used in the banana
industry has caused full or partial
prohibition of fishing areas.

Toxic Algae, known as ciguatera,
contaminates fish and makes it inedible;
this issue limits exports.

Guadeloupe mainly imports spiny lobster
and Queen Conch

Martinique 7

Decrease in fish landed

Production is sold locally
Fishery forbidden in some areas due to
chloredecone pollution

Montserrat 14

Reef (doctorfish, red hind and silk snapper), demersal,
coastal pelagic, and pelagic species

Most fisheries slightly overfished
Reef fish may be overfished

St. Kitts and Nevis
18

Sardinellas, Atlantic chub mackerel and jacks and horse
mackerel queen conch, Caribbean spiny lobster and reef
fishes

declining stocks of queen conch, lobster and
reef fishes

Saint Lucial®

Pelagics- mahi mahi, wahoo and tuna and tuna-like species
(mainly yellowfin and skipjack)

Not exploited overall

Flying fish important but variable catch

St. Martin 20

Coastal fisheries

Coastal fisheries exploited

Presence of ciguatera limits access to some
fish species.

Restricted fishing area due to proximity

with Anguilla, Antigua and Barbuda and
Sint Maarten.

Production is sold locally

Saint Vincent and
Grenadines?!

Most common coastal species include: balahoo jacks and
robin.

Most common deep -water species include: dolphin,
snapper, tuna and cavallie

No decline in major species caught
Decline in fish caught by beach seines

Tri-Tri' (juvenile Goby fish) has healthy
population; delicacy and source of protein.

17 COGEA, International, Fundacién AZTI, Poseidon Aquatic Resources Management Ltd. 2017b. Realising the potential of the Outermost Regions for sustainable blue growth - Annex 2 To The Final Report
The Blue Economy In Martinique. European Commission
18 FAO. 2006. Fishery and Aquaculture Country Profiles. Saint Kitts and Nevis. Country Profile Fact Sheets. In: FAO Fisheries and Aquaculture Department [online]. Rome. Updated December 2016.

19 FAO. 2018d. Fishery and Aquaculture Country Profiles. Saint Lucia. Country Profile Fact Sheets. In: FAO Fisheries and Aquaculture Department [online]. Rome. Updated 27 06 2019.

20 COGEA, International, Fundacion AZTI, Poseidon Aquatic Resources Management Ltd. 2017b. Realising the potential of the Outermost Regions for sustainable blue growth - Annex 3 To The Final Report
The Blue Economy In St. Martin European Commission
21 FAOQ. 2014. Fishery and Aquaculture Country Profiles. Saint Vincent/Grenadines. Country Profile Fact Sheets. In: FAO Fisheries and Aquaculture Department [online]. Rome. Updated 2016. [Cited 5 March
2020]. http://www.fao.org/fishery/
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ASSOCIATED SOCIO-ECONOMICS/IMPACTS

Coastal and marine resources provide a variety of
ecosystem services and products to dependent nations,
and hence, human well-being is reliant on their overall state
for the provision of tourism and fisheries products, and
maritime and energy services. These are discussed below.
Economic Value of the Coastal and Marine
Environment

In a 2016 publication, the Organisation for Economic Co-
operation and Development (OECD) estimated the value of
the world ocean economy at a very conservative US $1.5
trillion and projected to grow to US $3 trillion (in constant
2010 USD) by 2030. The World Bank estimates the value
of the ocean economy in the Caribbean at US $407 billion
(as of 2012). This estimate comprises the total value of
economic activity in the region, including the value of some
non-market ecosystem services such as coastal protection
and blue carbon (Patil et al., 2016). Much of this value is
attributed to global shipping passing through the Caribbean
Sea, tourism and oil and gas. While a truer estimate of the
actual value is yet to be calculated, there is little doubt that
the ocean sector, given its vast exploitable resource sectors
(shipping, tourism, oil and gas exploration, fisheries,
renewable energy, aquaculture and ecosystem services),
has the potential to contribute even further to the
development of the economies of the region.

Annual value of services provided by coral
ecosystems

Guadeloupe,
$125,882,235

$339
million

Martinigue,
5186,086,930

St. Martin,
527,365,725

The economic value of coral reefs, mangroves and
seagrasses has been evaluated to some extent in the
Caribbean. Valuation estimates are determined based on
the benefits derived from these ecosystems including
coastal protection, tourism and fisheries. For example, the
annual value of shoreline protection services provide by
healthy coral reefs in the Caribbean has been estimated
between US $740 million i US $2.2 billion (Burke and
Maidens, 2004). In the French Overseas Territories of
Guadeloupe, Martinique and St. Martin, the annual value of
services provided by coral ecosystems is estimated at
approximately US $339 million??, which is greater than that
of the estimated value of US $162 million?® from coastal
tourism (Fig. 19).

Fig.20 presents the Atlas of
for on-reef and adjacent reef tourism values of coral reefs
in the OECS Independent States and two of the British
Overseas Territories (Anguilla and Montserrat), which totals
approximately US $422 million. An interesting observation
is that in cases such as, Saint Lucia, Antigua and Barbuda,
Anguilla and St. Kitts and Nevis, adjacent reef tourism (i.e.,
the value derived from the indirect use of coral reefs such
as beaches, seafood, etc.) can be greater than direct uses
such as snorkelling and diving. This reinforces the need for
a holistic approach towards understanding the true value
that coral reefs bring to the tourism industry.

Annual value of coastal tourism

5t. Martin,
$20,797,951

Martinique,
$73,340,143

$162
million

Guadeloupe,
567,866,998

Fig. 19 | Annual value of services provided by coral ecosystems and coastal tourism
Source: Pascal, 2016.

22 The ability of coral reefs, mangroves and sea grass beds to absorb up to 90% of energy generated by wave swells allows for the limitation of coastal
damages during extreme weather events. This protection, (i.e., avoided costs) can be valued (Pascal, 2016).

2 |t is estimated that 20% of the benefits of the tourism sector depends directly on th e
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reefsdé good health (Pascal,
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Fig. 20 | On-reef and adjacent reef tourism value for Independent States and British Overseas Territories.
Source: TNC, 2019. Note: Montserrat excluded. Please refer to Appendix 9 for data table.

Tourism

Tourism within the Caribbean islands is a major contributor
to the economic growth of island economies as a source of
employment, income and foreign exchange. In 2017, the
Caribbean welcomed 30 million stay-over visitors, a 1.7%
increase over 2016, maki ngr
of growth,d and better than
(Caribbean360, 2017). This increase translated into total
visitor expenditure of approximately US $35.5 bhillion, an
increase of 3.5% over the previous year (CTO, 2017).
Recent data (Tab. 2) provided by the World Travel and
Tourism Council (WTTC) , t he
the economic and social contribution of Travel and Tourism,
indicated that in 2017, the direct contribution of Travel and
Tourism to GDP in the Caribbean was US $17.9 billion
(4.8% of total GDP).

Not only is the Caribbean heavily dependent on tourism, but
it is also the most tourism dependent region in the world
(Thomas, 2015). Tourism is a key generator of foreign
exchange and employment as well as a contributor to
development given the investments in infrastructure usually
associated with the development of port facilities, hotels
and ancillary services, which develop around the hotel
sector (Cabeza, 2008).

Sustainable tourism within the region is supported
regionally by the policy directives of the Caribbean Tourism
Organisation as well as the establishment of the Regional

t

Sustainable Tourism Policy (2008). Countries with
Sustainable Tourism policies / plans include Anguilla,
Antigua and Barbuda, and Dominica (Sherma et al 2012).

Antigua and Barbuda, Dominica and St. Kitts have agencies
responsible for monitoring implementation of sustainable

téutism edevelopgént. HProjeatsnis ©ominica, vGeenaglee a
t hAatigua. &nélo Barbumla ahbve dupportedr rsuwstainablen a | |

livelihoods in tourism through various community-based
programmes. In Dominica, the Kalinago community is
supported through the heritage training programme. Small
businesses operators are offered loans through the

w dGrehadadDevelbpeentBiank whilsh dedichtedrofficery in tben

Ministry of Tourism in Antigua and Barbuda involve
residents in tourism development (Sherma et al 2012).

Within the Caribbean, the accommodation sector has
adapted sustainable practices such as energy
conservation, water conservation and solid waste
management mainly as cost saving measures. Although,
regionally the Caribbean Hotel Association (1995)
Environmental ToolkitforCar i bbean Hot el s
an influence for sustainable practices. Also, hotels in
Antigua and Barbuda, Dominica, Grenada, St. Lucia, St.
Kitts and Nevis and St. Vincent and the Grenadines have
obtained the Green Globe Certification which recognises
sustainable tourism (Charles 2013).

Tab. 2 | Contribution of Travel and Tourism to GDP in the Caribbean.

GDP US BILLION (2017) % GDP (2017) PROJECTED GROWTH GDP (2018)
Direct Contribution $17.9 4.8 3.2
Total Contributions $57.1 15.2 15.5
EMPLOYMENT JOBS % JOBS (2017) % INCREASE 2018
Direct Contribution 758,000 4.3% 2.8%
Total Contribution 2,434,000 13.8% 2.8%
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According to Sherma et al (2012), high priorities for
sustainable tourism development within the entire region
was found to be marketing and policy implementation whilst
major barriers to sustainable development initiatives in the
tourism sector within the regions included lack of
information on funding and lack of access to low interest
finance

Of the twelve regions?* of the world for which data was
collected by the WTTC, the Caribbean ranked first in terms
of tourismdéds <contribution

employment 13.8% (WTTC, 2018; Fig. 21). Using a broader
measure of economic activity, such as the total value added

contribution, which considers indirect and induced
contributions, Thomas
contribution of 19%

and considerably higher than

Islands are considered tourism vulnerability hotspots due to
the high economic dependency for the industry and the
vulnerability associated with natural, climate and anthropic
pressures (Tonazzini et al, 2019). The main tourist
attractions in
monetised by over 250 all-inclusive resorts on Caribbean
islands) and cruise destinations, particularly in island
territories. Tourism within the Caribbean includes coastal
(beach-based) and maritime (water-based) tourism,
aspects of which include beach bathing, surfing,
snorkelling, scuba diving, sailing, whale watching, cruises,
and yachting. In Anguilla, a new niche tourism market in

terms of water sports for visiting surfers is being explored
(OECS Business Focus, 2019). Yachting is also a growing
industry in the region with countries such as Antigua and
Barbuda and St. Martin/St. Marteen having natural hubs for
yachts. Antigua is particularly known for its marinas,
dockage, services and events such as the Antigua sailing
week. Saint Lucia has also promoted yachting with Atlantic
Rally for cruisers, and the industry is also being promoted
in Saint Vincent and the Grenadines (World Bank, 2015;
McCabe, 2017). St. Kitts and Nevis is also looking to
&statfish itself las ag/dchting destinafioh with thte openinlg of
The Marina at Christophe Harbour in 2019. Intentionally
designed to attract the high-end market, it has 65 berths
and boasts the most modern facilities, including an

to

( 2015) autonated pengp-outtfakildytto colleat and dispasebos liquid
fvarld averdgen o s t wasth (Pere Cammomeations, l2@20). The growth of the

t yaahtsa@ seaof poses mew problerasgas ery $ew of those
marinas have adequate facilities for the disposal of wastes,
increasing the potential for marine pollution.

The British Virgin Islands, historically the leading yachting
destination in the region suffered a major blow in 2017 when

-sahdes eraedg i voanc aat ri eo infieseifed a direct hit by hurricane Irma, a Category 5

hurricane in September of that year. The impact of the
Hurricane season 2017 on the region is estimated at a loss
of 826,100 visitors, revenues of US $741 million and 11,005
jobs. A public misconception that the entire region was
affected by the region also affected islands, not in the path
of the Hurricane (WTTC, 2018b).
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Source: Government of Montserrat, 2016; COGEA, 2017c; WTTC, 2018a. Please refer to Appendix 10 for data table.

2 North Africa, South East Asia, Caribbean, European Union, Latin America, Oceania. North East Asia, North America, Middle East, Sub Saharan Africa,

Other Europe, and South Asia.
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Within the OECS, there is limited land space, and a dearth
of mineral resources leave limited options for diversification.
Thus, most OECS countries are labelled as traditional
tourist destinations. A trend in OECS countries has seen
reductions in the agribusiness sector and increase in the
tourism sector. However, a competitive tourism sector can
support and encourage other economic activities such as
agribusiness, construction and financial services (World
Bank, 2015). In 2013, OECS countries (with the exception
of the British Virgin Islands and St. Martin) accounted for
10.5% of tourist arrivals within the Caribbean Region (CTO,
2014). Countries such as Montserrat have lower tourism
revenue due to the history of volcanic eruptions. Tourism
arrivals in the OECS have been dominated by US,
Canadian and European markets with 90% of the industry
centred on leisure activities (Thomas, 2015). St. Kitts and
Nevis broke records for stay-over passengers increasing by
about 9,500 in 2017 and arrivals of 1,103,571 cruise
passengers in 2018. St Kitts also registered an increase in
cruise spending of 77% from 2014/2015 i 2017/2018
(OECS Business Focus, 2018a, 2019b). In Saint Lucia,
tourist arrivals increased by 10.2% setting a new record
with a total of 1,218,682 tourists in 2018 (Bishop, 2019).

Despite the strong reliance on that sector, tourism assets
are foreign-owned, resulting in leakage of revenue from
local economies. Coastal development associated with
tourism has impacted the marine ecosystem through water
pollution from tourism-related facilities, marine litter and
plastic pollution, clearing natural habitats, and dredging for
sea transport (Tonazzini et al., 2019).

Globally the cruise industry has grown rapidly and that is
reflected in the fact that the Caribbean accounts for
approximately 35% of the global market. Typically,
northernmost countries tend to receive more cruise
passengers than in southern countries. However, despite
the heavy cruise traffic within the region, the contribution of
the cruise industry to the region is negligible as cruise
passengers do not stay-over as regular tourists, with an
average of fewer than 10 hours with limited consumption
(like food, accommodation and recreational activities are
provided on-board). Cruise passengers also have less
purchasing power being 30% less than regular tourists and
head taxes per cruise passenger is low, on in some
instances, non-existent. Cruises often provide a culture of
dependency on a seasonal industry, causing increases in
prices during high season. Also, overcapacity at some
destinations has caused tourist flows to go beyond carrying
capacity of ports and coastal communities. Authorities in
the BVI have had to turn back visitors to The Baths, given
the large numbers of visitors who come off the cruise ships.
Cruise operators often pressure governments to upgrade
infrastructure and services despite the seasonality of the
cruise industry, and this comes at the expense of the
destination and not the cruise operators (Tonazzini et al.,
2019) . Dominicads Tourism

over $60 million was spent to get Roseau, tourist sites and
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other areas ready for the cruise ship season (OECS
Business Focus, 2018b).

Reef associated tourism expenditure was estimated at US
$7.9 billion and over 11 million visitors, averaging at 660
visitors and US$ 473,000 per km? per year. Anguilla,
Antigua and Barbuda, St. Kitts and Nevis and St. Martin are
some of the islands most dependent on reef adjacent
tourism (Tonazzini et al., 2019). Except for Dominica and
the British Virgin Islands, cruise ship passengers within the
OECS have been increasing. BVI dipped 167,000
passengers from 2014/2015 to 2017/2018 while Dominica
saw a reduction by 69,000 passengers for the same period.
Anguilla and Montserrat record the lowest cruise
passengers at 4,677 in 2017/2018 and 7,100 in 2017/2018
respectively. St Kitts and Nevis has the highest within the
OECS at 1,120,800 passengers in 2017/018, followed by
Antigua and Barbuda at 790,200 passengers (BREA, 2009;
BREA, 2012; BREA, 2015; CTO, 2016; BREA, 2018;
ECCB, 2020; Anguilla Statistics Department n.d.; The
Central Statistical Office of Saint Lucia n.d.).

Except for the French territories, stay-over tourists are
lower than cruise passengers, with Montserrat having the
lowest figures. The French territories, Guadeloupe and
Martinique rank higher in total stay-over visits due to the
European French market, which attracts more stay-over
tourists to the islands for long periods (COGEA, 2017a;
COGEA, 2017b). Data from Saint Martin also indicates a
low cruise passenger count with 4500 in 2015 as 90% of
cruise passengers arrive on the Dutch side of the island
(COGEA, 2017c; Fig. 22).

Guadeloupe, Martinique, and the British Virgin Islands are
the countries with the highest tourist expenditure, though
BVI saw a declining trend from 2016 to 2018, going from
US $789.5 million to US $657.6 million. Although BVI did
not have the highest number of cruise passengers or stay-
over tourists, the high tourism expenditure may be due to
the high costs as well as the fact that it caters to the high
end of the yachting sector. The BVI is known for its luxury
yacht charter services and catering for up-market tourists
who rent/own yachts. (WTTC, 2018a; Everitt 2007). Prior to
the damage caused to its charter fleet during the 2017
hurricane season, BVI was a leader in the yachting industry
which included 12 charter companies, approximately 1000
yachts and 500 private locally owned boats. (Gore et al
2019; Spalding et al 2007).

The contribution to GDP follows similar trends for tourism
expenditure with the highest contributions found in British
Virgin Islands, Guadeloupe and Martinique. The highest
employment in the tourism sector is accounted for by Saint
Lucia, and the lowest being Montserrat. Despite having
lower figures, it was estimated that 70% of jobs in
Guadeloupe were linked with the coastal tourism sector in
P04 And in 20B5pitmas estimaked thag & in 4 esnployeks
was working in the coastal tourism sector in St Martin



(Government of Montserrat 2016; COGEA, 2017a; that jobs are created and revenues generated in the

COGEA, 2017b; COGEA, 2017c; WTTC 2018a). localities of the various destinations, they are minuscule
compared to what is generated through the controlled
Cruise tourism which is directly dependent on the use of excursions ashore. In most instances, these are paid for on-
ocean space is now consgrowiagr e d Hhodrce thevshipl add sot &t athe t dessinations. This  will
industry (WTTC, 2015). With the Caribbean featuring so undoubtedly result in a reduction of revenue (taxes and
prominently as a cruise destination and the industry expenditure) as passenger expenditures at the destination
generating huge profits, it is reasonable to expect that is likely to decrease, negatively impacting on the economies
coastal states, in whose EEZ cruise ships operate, should of countries which are heavily dependent on tourism
benefit significantly from these activities. Though the region (Simmons, 2018).
accountsfor35% of worl dés market share it generates Al ess
than five per cent of the i ndulbehigly degendensesoé theuregiondn itolirism riequipee & i n |
high financi al and envi r on me rgteadr effatms thes part obthe autharities obrezlaca the
countries which are obliged to invest heavily in leakages and ensure that a fair percentage of the benefits
infrastructural  improvements such as ports to are retained in the destinations that provide the
accommodate the larger vessels (Pinnock, 2012, 2019). environment and ecosystem services essential to the
tourism product. Only a regional approach, spearheaded by
Individual countries in the Caribbean charge a small, much the OECS Commission, with the support of the international
di sputed and robustly resi st edomiuiity,aidlikely toxachieve posigve resolts. Thishveas
number of passengers coming ashore at the respective evident in 1998 when the OECS countries, under the
destinations. However, with the cruise industry guidance of the Commission succeeding in getting the
commi ssioning ansdhi psi g i i me @ aceuntreg to tirfstdtute a common head tax on cruise
amount of on-board entertainment provided to passengers, passengers arriving in the respective destinations. As seen
and the general trend (UNWTO, 2012) of cruise lines to in the OECS Ship Generated and Solid Waste Management
increase the number and variety of on-board services project, a regional approach helps small islands developing
provided to passengers at sea, they are not only engaging states with limited resources by providing greater aid
in direct competition with land-based tourism providers but support. Also lessons learned regionally can be adapted to
signalling their intention to ensure that a greater share of country specific components whilst also fostering
the tourist dollar is spent on-board the ship, as opposed to competitive benchmarks for countries to seek to improve
the destination (Simmons, 2018). While there is little doubt their national standards (World Bank, 2003).
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Fig. 22 | Total stay-over visitors in OECS Member States.
Sources: COGEA, 2017b; CTO, 2015; ECCB, 2020; Statista, 2019; Tourism Analytics n.d. Please refer to Appendix 10 for data table.
Notes: Guadeloupe is calculated as international tourist arrivals. Data Gaps exists for Martinique and British Virgin Islands. St. Martin is not included in the
data set but COGEA (2017c) states that more than 100,000 tourists arrived in the French part of the island for an undisclosed period.

Fisheries
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The Caribbean Large Marine Ecosystem, which is
influenced by the nutrient poor North Equatorial Current is
a moderately productive ecosystem, and fisheries in the
region support over 2 million people along coastal
communities (Sevilla and Bail, 2017). Within the CLME,
populations are located mainly along the coastal areas due
to the topography of islands and the high coastline to land
ratio. Approximately 2% of the population living along the
coasts inhabit rural areas, and around one-third of them are
considered poor/vulnerable. Therefore, activities
dependent on coastal and marine areas are important for
supporting livelihoods and economic growth (One Shared
Ocean, 2018).

The fishing sector therefore acts as a safety net for rural
coastal communities and complement seasonal
employment from tourism and construction sectors.
Fisheries also provide the main source of animal protein for
fishing communities, which have some of the highest per
capita consumption globally, almost twice the global
average (Whalley 2011; Barange et al., 2018). Fisheries
also provide a source of foreign exchange, in particular,
Grenada is a net exporter of fish within the region, whilst
Guadeloupe and Martinique provide pelagic species for the
European market to some extent. However, the Caribbean
Region is a net importer of fish to supplement local and
tourism needs with approximately a US $ 8.5 hillion deficit
between exports and imports of fish products. This leads to
a decrease in foreign exchange because of declining
exports of high-value species (Sevilla and Bail, 2017;
Barange et al., 2018; CANARI, 2018;).

The CLME has a high ranking in fishing revenues with over
US $810 million from 2001-2010. In 2012 the fisheries
industry in island states and territories accounted for only
7.5% of total revenue in the Caribbean Region (Patil et al.,
2016). Tourism and fisheries are interrelated industries
within the region. The fisheries industry provides fish to
restaurants and hotels as well as provide recreational and
sport fishing activities for tourists (Box 2). Whale watching
in the region has also been promoted as a tourism activity
which also contributes to the regional economy (TWAP,
2015; CANARI, 2018).

For Caribbean islands, including the OECS, fisheries play
an important role in their economy (Fig. 23). Fisheries are
primarily small-scale subsistence and artisanal operations.
Modernisation of the industry has occurred to include
updated vessels. The fisheries resource is diverse within
the Caribbean region, and of particular importance to the
OECS are the spiny lobster, queen conch, reef fish and
pelagic; large oceanic fisheries have also grown (yellowfin
tuna, skipjack tuna etc.). Caribbean reef fisheries provided
easy access to a source of food and income through high-
value species such as queen conch and spiny lobster. The
fishers who access reef fisheries only require low capital
investment in boats and gears and are often unregistered
fishers. As traditional reef fisheries such as grouper and
snapper decline, fishers indiscriminately target lower value
herbivorous fish such as parrotfish (Mumby et al., 2014).

Number of fishing vessels in 2016 estimated at 7307

(2014 data for French territories)

Estimated 41,510 persons employed in fisheries and fishery related
activities in 2013/2014 (2011 data for BVI)

137,529 tonnes in capture productions in 2017 (for all OECS Member States)

Export value of USD 7,210,000 in 2017 (Antigua and Barbuda, Dominica,
Grenada, St. Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines)

Import value of USD 28,541,000 tonnes in 2017 (Antigua and Barbuda,
Dominica, Grenada, Montserrat, St. Kitts and Nevis, St. Lucia, St. Vincent and the

Grenadines)

Fig. 23 | Snapshot showing key figures for ten countries within the OECS Region.
Sources: Ramdeen et al, 2014; CRFM, 2015; COGEA, 2017 a-c, CRFM, 2018; FAO FishStat Plus, 2017.

31



=]8) .

The fisheries sector in Antigua and Barbuda supports tourism as high-valued species such as snappers, groupers,
spiny lobsters and queen conch are marketed to hotels and restaurants, or are exported to the tourism industry
in neighbouring countries. Additionally, the diamondback squid is expanding into the tourism market. Apart from
supplying food for the tourism sector, large pelagic fisheries (e.g., tuna, wahoo and swordfish) also support
recreational fisheries.

Fisheries and Tourism in Antigua and Barbuda

Live lobster domestic export was determined to be negatively correlated with stayover visitor arrivals, i.e., with
every 1,000 hotel guests in Antigua and Barbuda, 533 kg less lobster is exported annually. With every 1,000 hotel
guests arriving in Guadeloupe, 107 kg of lobster was imported from Antigua and Barbuda. Lobster exports were
estimated at US $0.5 million per year (FAQ, 2018a).

Fishing tournaments are held by the Antigua and Barbuda Sport and Fishing Association and the billfish
tournaments attracts 30-40 vessels from the region. Also, an Annual Seafood Festival is held to showcase
authentic seafood to locals and tourists and is organised in the villages of Urlings and Old Road by the state and
fisherfolk.

Antigua Stingray City Limited offers cruise ship passengers, tourists and locals the opportunity to interact with
sting rays in their natural environments apart from offering kayaking and snorkelling to offshore islands (Guiana
Island and Great Bird Island). Stingray City revenue was US $1 miflion from around 20,000 visitors per year,
exceeding the value of capture production for sharks, rays and skates of US $145,122 for 2014 (CRFM, 2016;
FAO, 2018a).

Poorer communities tend to depend on direct and indirect
use of natural resources and are most vulnerable when
natural resources are limited, degraded or denied. Their
economic activities are linked to access issues and poor
environmental quality leading to impacts on their wellbeing.
Within the region, fishing communities are generally
characterised as poorer communities due to limited
alternative employment opportunities, poor infrastructure
and living standards. However, households involved in the
fish processing sector were not considered to be poor. A
trend within the region was that there was less involvement
by young persons and women in the fisheries sector.
However, women are more involved in processing,
aquaculture and marketing than captured fisheries.

The Kalinago Tribe of Dominica

Fishing communities also tend to form around family units.
Grenada, Montserrat, St Kitts and Nevis, and Saint Vincent
and the Grenadines had more fishing families involved in
the sector (CRFM, 2012; FAO, 2016a). Also, the Kalinago
people of Dominica still preserve fishing traditions within
their indigenous communities (Box 3). Mumby et al. (2014)
suggests that fisherfolk and their families have been
involved and dependent on the fisheries sector for a long

time. Any change to access can affectfishers 6 depend e

on the resource, making livelihoods more insecure.
Therefore, management strategies particularly as it relates
to protection and restriction policies must include fisherfolk
input.

The Kalinago Tribe is the only major indigenous community within the region. Historically, fishing is one of the
main types of employment for these natives of Dominica, and therefore, the preservation of fishing traditions is
considered a priority for the people. The Kalinagos indicate that they practice sustainable fishing and are aware
of the risks of unsustainable practices. Fishers from this community travel north or south to use fishing facilities
as there is no proper boat launching facilities or landing sites within their territory. Whilst many fishers use modern
boats within the community, traditional boat building practices are kept alive using the techniques to make fishing
boats from Gommier trees (Kalinago Territory. n.d.; TNC, 2017).
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Aquaculture is still a fledging industry within the OECS and
is limited to start-up businesses and small-scale
productions (Whalley, 2011). According to the FAO Country
Profiles, countries such as Antigua and Barbuda, Dominica,
Guadeloupe, Martiniqgue and Saint Lucia have aquaculture
operations mainly focusing on tilapia and other freshwater
species. Guadeloupe has one marine aquaculture
production site producing drum fish, though there has been
a decline due to chlorecocone in soils. Martinique has 15
active sites mainly producing red drum fish and bluefin
trevally (COGEA 2017a; COGEA, 2017b).

The following presents a brief synopsis of fisheries-related
data including capture production, exports/imports,
consumption, contribution to GDP and employment.

Capture Production: Figs. 24, 25 and 26 depict capture
production (tonnes) retri
Aquaculture Software FishStat Plus (2017) online database
for the period 2006-2017. Due to data gaps, estimates were
provided mostly for the British Virgin Islands, Guadeloupe,
Martinique and St. Martin as well for some years in Anguilla
and Antigua and Barbuda. Most countries show a trend of
having a peak year/s, then either declining or levelling off,
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following trends suggested by TWAP (2015). Data for St.
Kitts and Nevis indicates an upward trend in 2017, and
Saint Vincent and the Grenadines displays an extreme dip
in 2012 and an extreme peak in 2014. Saint Vincent and the
Grenadines and St. Kitts and Nevis had the highest capture
production, while St. Martin and Montserrat experienced the
lowest quantities.

For the period 2006-2017, miscellaneous pelagic fish
makes up most of the catch in the region, amounting to
586,706 tonnes but this is mostly due to Saint Vincent and
Grenadines and St. Kitts and Nevis contribution to the
pelagic fisheries. Tunas, bonitos, billfishes fisheries also
make a significant contribution to the region at 64,157
tonnes followed by abalones, winkles and conch fisheries
contributing 40,305 tonnes to regional fisheries. All
countries fished abalones, winkles and conchs except

Dominica artd Mentséfrat. Q. o6bsterd; spisyiraeck lobstes, aral n d

coastal fish were resources for all countries except
Dominica, Montserrat and Guadeloupe. Anguilla and
Montserrat did not utilise pelagic fisheries, and Saint
Vincent and the Grenadines was the only country to fish
whales and other aquatic mammals.

=8=>5t. Vincent and the Grenadines

2006 2007 2008 2009 2010

2011

2012 2013 2014 2015 2016 2017

Fig. 24 | Fish capture production data for St. Kitts and Nevis and Saint Vincent and the Grenadines.
Source: FAO FishStat Plus, 2017. Please refer to Appendix 11 for data table.
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Fig. 25| Fish capture production data for Antigua and Barbuda, Dominica, Grenada and Saint Lucia.
Source: FAO FishStat Plus, 2017. Please refer to Appendix 11 for data table.
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Fig. 26 | Fish capture production data for the Overseas Territories.
Source: FAO FishStat Plus, 2017. Please refer to Appendix 11 for data table.

According to the FAO FishStat Plus data, Saint Vincent and
the Grenadines and St. Kitts and Nevis have the highest
capture production within the region due to the contribution
of pelagics and herrings, sardines, anchovies to the catch.
For Saint Vincent and the Grenadines, a decline in both of
these fisheries at around 88% was responsible for the dip
in capture production in 2012, and conversely, the increase
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in these two also accounted for the peak in 2014. In 2014,
Herrings, sardines, anchovies showed an increase of 57%
and miscellaneous pelagic capture production increased by
140%.

The specific species responsible for the decline were
European anchovy, European pilchard (Sardine) and



Sardinellas. Sardinellas also contributed to the peak
capture production in 2014 for Herrings, Sardines and
Anchovies category. The two most important species
contribution to pelagic catch were Atlantic chub mackerel
and, Jack and horse mackerels; both species contributed to
the peak in 2014 but decline in 2013 could be mostly
attributed to Jack and horse mackerels.

St. Kitts and Nevis showed a decline in capture in
production for both 2013 and 2016. Herrings, Sardines and
anchovies decreased by 41.5% and 44% for 2013 and 2016
respectively. Miscellaneous pelagics fisheries declined by
33% in 2016. Capture production significantly increase in
2014 with an increase of 409% for pelagic fisheries and
212% increase for herring, sardines and anchovies. In
2013, European anchovy and sardinellas were mainly
responsible for the decline, while in 2016, Sardinellas,
Atlantic chub mackerel and jacks and horse mackerel
caused the dip in capture production; these same three
were responsible for the increase in capture production in
2014. An increase in queen conch production was also
attributed to the increase in 2014 (FAO, 2016a). The large
increases in catch for both Saint Vincent and the
Grenadines and St. Kitts and Nevis can possibly be
attributed to fishers seeking an alternate stock in response
to declining reef fisheries.

Another country with a prominent peak in capture
production was shown to be Antigua and Barbuda, peaking
in 2012 due to a 210% increase in abalone, winkles, conchs
(specifically due to stromboid conchs) and a 30% increase
in miscellaneous coastal fisheries (specifically due to
groupers/seabasses and snappers/jobfishes).  This
increase was caused by increase in reef fish catches,
increased harvest of queen conch (as demand for lobster

decreased) and greater use of Fish Aggregating Devices
(FADs) for pelagics (FAO, 2018a).

Fish Consumption: As shown in Fig. 27, fish consumption
data was sourced for eight (8) OECS countries and except
for Antigua and Barbuda, Dominica and Grenada, countries
showed an overall increase in consumption (CRFM, 2014,
2015, 2018).

Employment in the Fisheries Sector: Except for Anguilla,
all OECS countries show increasing trends in employment
with Saint Lucia and Grenada having the highest humbers
for 2015/2015 at 12,688 and 10,972, respectively (Fig. 28).
Employment is considered to be employed in direct
production, fishery-dependent activities and aquaculture.
Data gaps exist for the British Virgin Islands, Guadeloupe,
Martinique and St. Martin (CRFM, 2014, 2015, 2018;
Masters, 2014; Ramdeen et al., 2014).

Contribution to GDP: The following Tab. 3 lists the
contribution of the fisheries sector to GDP in OECS
countries. Whilst a relatively small contribution, there are
slightly increasing trends in most countries, with the largest
portion exhibited by Anguilla (CRFM, 2018; Central
Statistical Office, Government of the Virgin Islands; EU
Annex).

Imports and Exports: As shown in Figs. 29 and 30, overall
trends display import value exceeding export value. The
French countries are not included; however, Grenada
export value is the largest amongst the countries listed, and
Saint Lucia has the highest import value for country data
provided (FAO FishStat Plus, 2017).

Anguilla

Antigua and Barbuda

Grenada

St. Kitts and Nevis

m2011

St. Lucia
2013

Montserrat
2016

Dominica

St. Vincent and the Grenadines
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30 40 50
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60 70 80

Fig. 27 | Fish consumption for eight OECS Member States.
Sources: CRFM, 2014, 2015, 2018.
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Fig. 28 | Fisheries sector employment in the OECS.
Sources: CRFM, 2014, 2015, 2018; Ramdeen et al, 2014. Please refer to Appendix 11 for data table.

Tab. 3| Contribution of the fisheries sector to GDP in the OECS.

COUNTRY 2014 2015 2016

Anguilla 1.96 1.91 2.62

Antigua and Barbuda 0.8 0.98 0.96
Dominica 0.48 0.55 0.49

Grenada 1.39 1.4 1.4

Montserrat 0.38 0.31 0.29

St. Kitts and Nevis 0.4 0.39 0.32

Saint Lucia 0.55 0.52 0.54

Saint Vincent and the Grenadines 0.48 0.53 0.5
The British Virgin Islands 0.2

Sources: CRFM, 2018; Central Statistical Office, Government of the Virgin Islands; EU Annex.
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m Saint Vincent/Grenadines 1,890 2,033 2,228 2,524 1,942 1,963 2,027 2,295 1,963 2,305 2,339 2,391 2,766
W Grenada 2,966 3,922 4,704 4,622 3,807 2,980 2,815 3,233 2,499 3,008 2,294 2,780 2,668
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Fig.29] Commodity trade and production: Value of fisheries

Source: FAO FishStat Plus, 2017.
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Shipping/Maritime Transport

Shipping, Maritime Transport and Services: Within the
Caribbean region, shipping represents 76.4% of the
economy (Patil et al., 2016). The shipping sector in the
Caribbean consists of both a formal and informal shipping.
Larger international shipping lines, linking to regional hubs,
make up the formal shipping sector. Smaller vessels,
estimated at 500 tonnes in cargo capacity, form the local
informal shipping industries. These smaller vessels form
the OECS Maritime Shipping Cluster and conduct valuable
inter-island trade within the OECS and to Barbados and
Trinidad and Tobago. The OECS Maritime Shipping Cluster
consists of both public and private stakeholders but at the
core are small vessel operators and owners with limited
coordination amongst stakeholders. The majority of the
regionds shipping occurs in
and Saint Vincent and the Grenadines. The northern sector
of the cluster goes from Dominica to St. Kitts and Nevis
(including Martinique, Guadeloupe, St. Martin, Antigua and
Montserrat). In contrast, the southern sector makes up the
main shipping lanes between Saint Vincent and the
Grenadines and Trinidad and Tobago as well as Barbados
(OECS Commission, 2013b). It has been suggested that
the informal shipping sector is on the decline due to the high
insurance costs and flag restriction (CPCS Transcom
Limited, 2018).

Port Throughput in the OECS region totalled 495,191
twenty-foot equivalent units (TEUS) in 2015 with Martinique
and Guadeloupe recording the largest figures (Fig. 31).
Intraregional trade in 2008 within the OECS was at an
estimated US $27.8 million with 30,000 tonnes. However,
only 2.6-4.5% of that trade was within the OECS. Most of
the trading occurs with Barbados and Trinidad and Tobago.
In 2008, small vessel operators generated US $2.9 million
in total revenue but contributed to the OECS economy
through trading/transporting of US $67.3 million in
merchandise. The OECS maritime shipping industry
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supports small manufacturing, mining, agriculture and
goods sectors in the domestic markets. This trade, in turn,
supports the tourism industry and related construction
projects. OECS countries, however, import most of their
goods from extra-regional sources in bulk cargo vessels.
These countries have trade imbalances (import exceeds
exports). There is also, inefficiency and high costs
associated with returning empty containers (OECS
Commission, 2013b; Cubas et al., 2015).

Island states in the Caribbean have one of the highest costs
of transporting goods due to procedural inefficiencies,
management and their lack of connectivity (locked in by
seas) and small economies. Generally, low connectivity
increases the costs of maritime trade, as the competition
among shipping lines is limited, and more transhipment
maves i ae aequir€r fer nhe dantaine& ad arrive at wheir
destination (Cubas et al., 2015; CDB, 2016;). According to
Cubas et al. 2015, the issue for OECS ports is not its cargo
capacity and the need for expanding its facilities but rather
the management and maintenance of current facilities and
equipment. Port investments may not be feasible due to
limited volumes of cargo handled in OECS ports, and
maybe it is a waste of resources to invest in deep-sea
facilities. It is suggested that instead of building new port
facilities, OECS countries should optimise current
operations. With bolder vision and regional support, this
sector can realise growth (CDB 2016).

However, OECS port infrastructure is facing pressure and
a demand for more facilities and terminals from cruise lines.
Although separate terminals exist for cruise ships in
Antigua, Saint Vincent and the Grenadines, and, Grenada,
if there is a request for cruise ships to berth, the cruise
vessels are prioritised over cargo vessels for docking. This
competition for space is forcing many small ports to
consider building new piers for cruise terminals as in the
case of Sk. Kitts (Basseterre), St Lucia and Antigua and
Barbuda (Lucenti, 2014; Cubas et al., 2015).
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Fig. 31| Port Throughput in the OECS Sub-Region.
Sources: ECLAC, n.d.; CPCS Transcom Limited, 2018; UNCTADStat, 2019. Please refer to Appendix 12 for data table.

Antigua (St Johns), St Kitts (Basseterre) and St Lucia
(Castries) receive large amounts of traffic from cruise
vessels. In response to this, Saint Lucia invested US $18.8
million in berth extensions and construction of new
moorings at the Pointe Seraphine facility. This was the
largest project undertaken in 20 years and resulted in the
most extensive cruise ship docking at Port Castries in
January 2018. Antigua and Barbuda, in partnership with the
Chinese government, modernised their port at St. Johns,
costing US $90 million with the objective of growing
container transhipment traffic; further to this, an additional
US $80 million was spent on a fifth berth for cruise ships at
Point Wharf (CPCS Transcom Limited, 2018; Port Briefing,
2018). Montserrat recently invested US $27 million in port
development, given the urgent need for adequate port
facilities for all vessels. Dominica has undeveloped
infrastructure and has seen a decline in passenger vessels
calling due to small ports. Port development on coastlines

can also compete for limited coastal space in the significant
tourism industry and the fishing industry which sustains
livelihoods (Lucenti, 2014; Cubas et al. 2015).

Marina Sector: Marina development in the Caribbean has
been influenced by geographical and nautical factors which
make the islands of the Caribbean ideally suited for sailing.
A large number of islands in close proximity, natural
attractions, as well as safe anchorage due to indented
coastlines make the Caribbean a yachters paradise. Most
common yachts visiting the region include the 46 ft
catamaran and the 65 ft monohulled motor yacht, and more
recently destinations are developing facilities for 130 ft
mega yachts. Due to the growth of the yachting sector,
countries have been increasing their port capacities and
offering more services (Tab. 4). Peak season in the region
is from July to December with around 70-100% occupancy
(Phillips, 2014).

Tab. 4 | Number of ports, marinas and berths, which give an indicator for each country's capacity to support a thriving maritime sector.

COUNTRY NUMBER OF PORTS NUMBER OF MARINAS NUMBER OF BERTHS

Anguilla 1 11 113

Antigua and Barbuda 2 10 248

The British Virgin Islands 4 586
Dominica 3 1 3

Grenada 1 13 659
Guadeloupe 7 6 -
Martinique 6 2 -
Montserrat 5 (In the proce_§s of expanding the i

maritime sector)

St Martin - 15 (including Dutch side) 750

St Kitts and Nevis 3 2 65

St Lucia 4 6 567

St Vincent and the Grenadines 10 8 120

Sources: Phillips, 2014; Superyacht Services Guide, 2020 (Updated for this Report); Marina Reservations n.d.
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Regionally, marinas can accommodate a wide variety of Services, Flag State Services, Mariner Education, Mariner

sailing crafts ranging between 40-300 ft in length overall. Certification, Anti-Piracy Services, Corporate Services,
Marinas in the Caribbean offer the following i wet storage Technical Services, and International  Maritime
and anchorage, charter services, boat servicing and Organisation Participation.
repairs, accommodations/recreational amenities and
hurricane shelter. Within the Caribbean region, shipbuilding Ship Registries in OECS: Several countries have also
is not a main tradition and marinas mostly accommodate sought t o capitalise on t he
visiting vessels. While marinas usually have high costs, Conveni en c? gperatiohlfy)establishing Open
revenues are generated form berth rentals (based on type Ship Registry and extending their maritime services to the
and length of boats), boat charter, fuel and repair and international community. It is estimated that approximately
various services (Phillips 2014). 73% of the world fleet is flagged in a country other than that
of its beneficial ownership. Such an operation allows the
Maritime Administration: In each of the OECS Member beneficial owner to avoid paying taxes and applying less
States, a maritime administrative unit has been established stringent safety measures. For small economies, such as
and entrusted with the responsibility of managing and those of the OECS, open ship registry can be a very
providing a high level of quality service at the main ports of profitable business as shipowners are required to pay an
entry, as well as ensuring that vessels are inspected and annual registration fee, pay taxes and benefit from legal
satisfy high standards. These functions usually involve: services. Countries are, however, required to provide
1 Operation and administration of the ports stringent safeguards, but they usually do not live up to those
f  Regulate and control navigation within such ports standards. In the Caribbean, The Bahamas, Cayman
1 Applying the most modern standards of safety and Islands and Saint Vincent and the Grenadines are some of
security the more well-established countries with ship registry.
I Maintain, improve and regulate the use of such
ports and its facilities Among the OECS Member States Saint Vincent and the
1 Exercise the duties and functions outlined in any Grenadines has a long background in the maritime industry
enactment relating to shipping and navigation. and has developed globally as an important open flag
registry. Antigua and Barbuda has also established a
The Department of Marine Services and Merchant Shipping shipping registry and seeks to make it very accessible to
in Antigua and Barbuda sets its focus on applying the most mte_rnauon:_al clientele. The_Br|t|s_,h Virgin I;Iand_s, with a ship
modern standards of safety with competitive fiscal and registry of its own, specialises in the registration of yachts
other incentives to meet the needs of ship and yacht owners though vessels registered are British Ships. St. Kitts and
seeking an effective registry option. They have modern Nevis also established an open ship registry. However, they
national legislation, covering all aspects of safety, security gained the notorious reputation as the fourth largest
and the requirements for cleaner oceans. In Saint Vincent ishipbreakinfgof es fileamgl state
and the Grenadines, the Commission approved the |mplerr.1entat.|on of mar|t|me regulations. Growlng concern
Maritime Action Plan to enh afpginghippiacticg gngha bagklash from the iyesngtional
capacity to effectively implement and discharge Saint community, including the IMO, resulted in St. Kitts and
Vincent and the Grenadi nemsd ( VU HAING gyt down itg ghip gegisgtry. pominicg;and
in keeping with international law, with multilateral Saint Lucia have a}Iso established shlppmg registry and I!ke
instruments to which SVG is party and the Shipping Act. the other countries, hope they will become lucrative
Similar to other ports in the Caribbean the Anguilla Air and industries.
Seaports Authority is tasked with the exclusive right to
manage the ports of Anguilla as stated in Anguilla Air and Energy

Sea Ports Authority Act (2010).
Y ( ) The generation of marine renewable energy is seen as an

The Grenada Portés Authority HBaperan achviysstepming from,thegiignsitiog fo a blgey,

initiatives and made some investments which have boosted economy as jobs and énergy can be generated without
Grenadads potential for car go 9eRlgiRggnpturgl gsource (Geeenill ef al.s2016; Patik gt o
and tourism. All of these bring direct benefits to the al., 2016; Lemessy et al., 2019). The OECS Member States
economy and people of the country. In 1997, the are prlma_rlly net _|mp(_)rters of fossil fuels_. The fuel |mpo_rt_ed
Government of Montserrat created the Port Authority Act to are required primarily for transportation and electricity
establish a port authority to provide and administer a generation, hence supportlng_local needs and the needs of
coordinated and integrated system of port facilities and the tourism sector (Greenhill et al, 2016). Generally,
services. The Dominica Maritime Administration specialises Caribbean Small Island Developing States (SIDS) have low

in Vessel Registration, Yacht Registration, Statutory

% Note that a flag of convenience means registering with another nation to reap certain benefits. These countries include Antigua and Barbuda, and Saint
Vincent, where vessels take advantage of cheap labour. (Morris, 2019; Official Guide to Ship and Yacht Registries, n.d.)
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energy consumption (Tab. 5), yet high electricity prices due
to imported fuel. (Lemessy et al., 2019).

Tab. 5| Electricity Net Consumption (Billion kWh) in OECS

countries.
ELECTRICITY NET
COUNTRY CONSUMPTION (BILLION
KWH)
Anguilla -
Antigua and Barbuda 0.3
British Virgin Islands 0.2
Dominica 0.1
Grenada 0.2
Guadeloupe 15
Martinique 1.4
Montserrat Negligible
St. Kitts and Nevis 0.2
Saint Lucia 0.4
Saint Vincent and the Grenadines 0.1
St. Martin -

Source: US Energy Information Administration, Independent Statistics
and Analysis. n.d.

The OECS countries, being small island states, already
face challenges in the energy sector (Fig. 32). Further to
this, they are limited by land size, required for solar and
wind energy, and not all islands possess active volcanoes
to generate geothermal energy. Other alternatives such as
biofuels would again require additional land space, which
would inevitably mean the use of agricultural lands. Along
with high coastline to land ratio, these factors narrow down
options to marine energy as a practical option for SIDS
(Lemessy et al., 2019). Compared to regional electricity
tariffs, the cost competitiveness of renewables shows
potential for expansion (e.g., ocean tidal range) costs 20-30
kWh compared to Saint L u-dd
kWh (Ochs et al., 2015).

The push towards renewable energy generation has been
driven by the private sector and enabled by costs
reductions in technologies and supporting policies.
However, declining oil prices can risk lack of investment in
the sector if it is not sufficiently profitable. Though subsidies
and taxes may ensure profitability of renewable energy,
overreliance of Caribbean Community (CARICOM) SIDS
on importing fuel puts their energy security at risk (Griffith-
Jones et al., 2017).
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Whilst renewable energy in the Caribbean has seen greater
investments in solar, hydro and geothermal power, the
marine renewable energy sector is yet to be developed.
Within the region, total renewable energy generated
revenues of US $1.3 million in 2012 accounted for 3.66
bilion kWh of renewable electricity. Lower energy
consumption makes renewable energy technology more
feasible in SIDS, and the greater percentage of electricity
supplied from renewable energy, the more willing the
population may be to introduce another form of renewable
energy such as marine (Patil et al., 2016).
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As shown in Tab. 6, within the OECS Sub-Region, marine
renewable energy projects are limited to preliminary phases
of assessments in countries such as Anguilla, Antigua and
Barbuda, Guadeloupe and Martinique. However, more
countries such as Antigua and Barbuda, British Virgin
Islands, Guadeloupe, Martinique and Montserrat, have
given consideration to marine renewable energy in national
policies and legislation. With the exception of Anguilla, all
OECS countries have set renewable energy targets with
countries such as Dominica (26%), Guadeloupe (17.45%),
and Saint Vincent and the Grenadines (17.28%) having the
highest percentage of renewable energy capacity. This
suggests that the region is committed to shifting to
renewable energy sources and will be willing to explore
renewable energy projects.



Tab. 6 | Renewable energy snapshot in OECS Countries.

CAPAGITY FINALIZED MENTIONS OF
cowrrys | FULMPORTS | GPtoma | BIERSY | neacr | memarcers | wamnerem | POTEALMARNERE | omenuamie
ACTION PLAN
CAPACITY
Anguilla 27 18.3 0.13 Present No None No MIT Student working in National Energy Policy
partnership with Australian | makes considerations for
company to test prototype submarine cables linking
wave energy technology in | Anguilla to St Martin for
Anguilla. Groundwork and electricity and to Nevis
Government support for geothermal energy 2°
required.?®
Antigua and 7.5 11.11 Present Present | Yes- 15% RE| Recognition as | 1. Marine Energy Potential for RE to be
Barbuda® by 2030 3! potential source | technologies need further used in desalination
28 assessment3? plants which currently
2. Memorandum of accounts for 10% of
understanding signed electricity consumptions
between Governmentand | 2°
Swedish marine energy
company, Minesto, (in
collaboration with the UN
Office Project Services) to
conduct a feasibility study
to determine possibility of
providing renewable ocean
energy 3
British Virgin 4.8 <1 Present Present Yes- 30% RE| Green Energy | None Islands connects
Islands 34 by 2023 3%223b | License Charge electricity supply with
included in submarine cables®?
Renewable
Sources:

26 CARICOM Secretariat. 2018. 2017 Energy Report Card i CARICOM.
27 National Renewable Energy Laboratory. 2015. Energy Snapshot Anguilla. Energy Transition Initiative, Islands.
2 Renewable Energy Caribbean. 2017. New wave energy system could be headed for Anguilla, 29 August. Available at: https://renewableenergycaribbean.com/2017/08/29/new-wave-energy-system-could-
be-headed-for-anguilla. Accessed 12" February 2020.

2 Government of Anguilla. 2008. Draft National Energy Policy
30 CARICOM Secretariat. 2018. 2017 Energy Report Card i Antigua and Barbuda.
31 Government of the Commonwealth of Antigua and Barbuda. 2011. National Energy Policy.

32 |RENA. 2016. Renewable Readiness Assessment: Antigua and Barbuda. International Renewable Energy Agency (IRENA), Abu Dhabi.

3 Antigua Observer. 2019. Government sings MOU for renewable ocean energy. 4" March. Available at: https://www.antiguaobserver.com/govt-signs-mou-for-renewable-ocean-energy/ Accessed 12t

February 2020.

34 National Renewable Energy Laboratory. 2015. Energy Snapshot British Virgin Islands. Energy Transition Initiative, Islands.
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% RE

FINALIZED
CAPACITY MENTIONS OF
2 FUEL IMPORTS ENERGY POTENTIAL MARINE RE OTHER MARINE
COUNTRY AS % OF GDP OF TOTAL POLICY/ RE ACT | RE TARGETS MARINE RE IN PROJECTS CONSIDERATIONS
INSTALLED ACTION PLAN ACT/POLICY
CAPACITY
Energy
Regulations
2018 for Ocean
Energy35a,b
Dominica 36 2 26.00 Draft/In Present Yes- 100% No None Submarine cables to
Development RE by 2030 supply Guadeloupe and
Martinique with excess
power generated from
geothermal energy
sources.®’
Grenada3® 4 5.39 Present No Yes- 100% No None Discovery of oil 3°
RE by 2030
Guadeloupe 4° 6 17.45 Present Yes- 50% by | Recognized as a | 1. Possible site identified in | Submarine cables to
2030 potential option | feasibility study on the supply Guadeloupe and

41

potential of floating
windfarms carried out by
Akuo Energy Caraibesfor
French Environment and
Energy Management
Agency with a capacity of
40-50MW

2. Feasibility study on sea
water air conditioning of
BasseTerre hospital. This
has the potential to reduce
the energy bill by 80-90%
42

Martinique with excess
power generated from
geothermal energy
sources from Dominica.
Source- Regional Plan
for Renewable Energy
and the Rational Use of
Energy3

% a. Government of the Virgin Islands. 2016. Energy Policy. b. Government of the Virgin Islands. 2018. Renewable Energy Regulations.
3 CARICOM Secretariat. 2018. 2017 Energy Report Card i Dominica.

87 Maynard-Date, A. 2015. The Eastern Caribbean Geothermal Energy Interconnection Grid Feasibility Study. Proceeding the World Geothermal Congress, Melbourne.

3% CARICOM Secretariat. 2018. 2017 Energy Report Card i Grenada.

39 Straker, Linda. 2018. PM confirms oil discovered is of commercial value. Now Grenada, 12th March. Available at: https://www.nowgrenada.com/2018/03/pm-confirms-oil-discovered-is-of-commercial-value/
Accessed 12th February 2020.

40 National Renewable Energy Laboratory. 2015. Energy Snapshot Guadeloupe. Energy Transition Initiative, Islands.

41 ADEME. 2012. Plan for Climate, Air and Energy for Guadeloupe (SRCAE Guadeloupe).

42 COGEA, International, Fundacion AZTI, Poseidon Aquatic Resources Management Ltd. 2017a. Realising the potential of the Outermost Regions for sustainable blue growth - Annex 1 To The Final Report
The Blue Economy In Guadeloupe. European Commission.
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% RE

CAPACITY FINALIZED MENTIONS OF
cotay= | FUELMEORIS | Grtoral | BIEROY | neact | metancers | wamneren | POTEVIALMARNERE | omieuanne
CAPACITY ACTION PLAN
Martinique 43ab 7 Present Yes# Ocean Thermal Energy Another OTE project,
Project called NEMO is NAUTILUS, cancelled due
under development with to impacts of pipes on
the aim to establish a coast. 4
supply energy of 16MW for
35000 households with
operations to start in 2020.
45
Montserrat 46 25 0 Present No Yes- 100% | Yes- there is the | None Subsea fiber optic cable
RE by 2020 intention to for internet connectivity
explore marine through Guadeloupe and
technologies Antigua *8
(desalination,
Sea Water Air
Cooling (SWAC)
and Ocean
Thermal Energy
Conversion
(OTECY
St. Kittsand Nevis 13.2 6.70 Present No Yes- 100% in | No None No
49 power sector
Saint Lucia®® 7.7 4.02 Present Present | Yes- 35% by | No None No
2020
Saint Vincent and 6.2 17.28 Present Yes- Yes- 60% by | No None -
the Grenadines 5! Geother 2020
mal

4% a - EDF. 2018. Island Energy Systems: Martinique; b- National Renewable Energy Laboratory. 2015. Energy Snapshot Martinique. Energy Transition Initiative, Islands.
4 ]IRENA and Republic of France. 2015. Martinique Action Plan for Renewable Energy Development on Islands.
4 COGEA, International, Fundacion AZTI, Poseidon Aquatic Resources Management Ltd. 2017b. Realising the potential of the Outermost Regions for sustainable blue growth - Annex 2 To The Final Report
The Blue Economy In Martinique. European Commission.
46 CARICOM Secretariat. 2018. 2017 Energy Report Card i Montserrat.

47 Government of Montserrat.2016. The Montserrat Energy Policy 2016-2030.
8 Fibre Optic Cable Project Breakthrough. 2019. The Montserrat Reporter, 22nd November. Available at https://www.themontserratreporter.com/fibre-optic-cable-project-breakthrough/. Accessed 12th
February 2020.
4 CARICOM Secretariat. 2018. 2017 Energy Report Card i St. Kitts and Nevis.
50 CARICOM Secretariat. 2018. 2017 Energy Report Card i Saint Lucia.

51 CARICOM Secretariat. 2018. 2017 Energy Report Card i Saint Vincent and the Grenadines.
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% RE

FINALIZED
CAPACITY MENTIONS OF
2 FUEL IMPORTS ENERGY POTENTIAL MARINE RE OTHER MARINE
COUNTRY AS % OF GDP OF TOTAL POLICY/ RE ACT RE TARGETS MARINE RE IN PROJECTS CONSIDERATIONS
INSTALLED ACTION PLAN ACT/POLICY
CAPACITY
St. Martin 2 Unknown 3 Yes - Current
figure
unknown;
previously
set at 10% by
2020

52 National Renewable Energy Laboratory. 2015. Energy Snapshot St. Martin. Energy Transition Initiative, Islands.
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Marine Renewable Energy is inclusive of wind, wave, tidal energy, sea cooling
as well as ocean thermal energy conversion (OTEC) and can be a medium to
long-term energy option for many small island developing states. Tab. 7 provides
a brief comparison between ocean renewable energy technologies and
hydrocarbons. Offshore wind is the most installation ready of marine renewable
technologies and reduces the demand for land space whilst taking advantage of
constant wind speeds. Ocean energy refers to the conversion of tidal and wave
energy. Tidal energy is a more mature commercial technology and reliable due
to the predictability of tides. Wave energy is still in early stages of development
with high costs. Ocean thermal energy drives a turbine by using the natural
temperature gradient of oceans. This technology has high capital costs and
engineering challenges (Greenhill et al., 2016).

Notable challenges for marine renewable energy, especially in small-scale
operations, can include institutional capacity, local infrastructure, and knowledge
and financial capital. However, collaborative regional approach in the OECS can
be a solution for the marine renewable energy sector (Greenhill et al., 2016).
On the other hand, certain marine energy technologies may not be commercially
viable due to the cost of installing systems and underwater cables. The corrosion
of equipment by seawater is also a challenge along with user conflict in the
marine space with the fishing and tourism sector. There can also be potential
disruption to the marine ecosystem. With wave energy, for example, there may
be a concern of the visual impacts of devices on the tourism industry and the
intermittent nature of waves cannot be controlled so power quality from wave
energy is considered to be low, which makes commercialization challenging
(Ochs et al., 2015; Lemessy et al., 2019).

Tab. 7 | Comparison between oceanic renewable energies and hydrocarbons.

ENERGY SOURCE WAVE POWER OCEAN THERMA"(OE;\‘EESGY CONVERSION OFFSHORE WIND O'@@%%gé}égghgf‘s
Mechanism Energy harnessed from| 9 f SOUNR OA G & LINRB RdzOSRH Uninterrupted flow of winds in ocean| Chemical energy in fuel converted t
the rise and fall of waves| gradient powers wind turbines electrical energy through steam cyc
Startup Cost High Scalable for SIDS High N/A
Cost per kWh 5-10c 5-25¢c 10-16¢ 5-40c
Potential 1/5t of global energy Equal to current global energy demands (1 Over 1000 TW concentrated in 2012 reserves can supply global
demand (2 TW) TW) Northern Europe energy needs for 60 years
Current Status Commercial in countries Precommercial Used in countries in Denmark, UK an Prolific
such as Scotland Netherlands
Environmental Impact Very low Benign though possible mortality amongst| Significant effects on fisheries, seabe Global warming and Oil Spills.
coral and fish ecosystems and birds

Source: Henry et al., 2015.
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DRIVERS AND PRESSURES

Various anthropogenic and natural drivers and pressures
are causing negative impacts on the coastal and marine
environment in the OECS Sub-Region. Pollution,
overfishing, habitat degradation, invasive species and
climate change are of primary consideration in these
countries.

Pollution

The marine environment is at risk from pollution from
several different sources. According to the recently
published World Bank Report, 80% of marine pollution
results from direct or indirect discharge of solids and liquid
wast e, whi ch i s as a
sources such as rivers, outfalls, waterways, agricultural
runoff, and infrastructure. The rest enters the oceans
through petroleum exploration and production, shipping,
discarded fishing gear, and the at mos pher e o
2019). The Caribbean Region has one of the highest
deforestation rates in the world (Aide et al, 2012;
CARICOM, 2019). As a result, millions of tonnes of topsoil
are dumped into the Caribbean Sea on an annual basis via
rivers and streams. In addition, because of the
concentration of hotels and other urban infrastructure
located on or near the coast, some 70-80% of sewage
enters the sea after only partial on no treatment (Diez et al.,
2019). Wastewater is high in nitrogen and phosphorous and
promotes the growth of excess algae reducing the oxygen
in the water and affecting marine life. These sources are
projected to increase as populations, coastal cities, and
tourism continue to grow. They will negatively impact
aquatic ecosystems if nothing is done to address the source
of the problems.

Pollution, or the reduction in water quality and increase in
nutrients, imposes severe pressures on the coastal and
marine environment throughout the Caribbean. Second to
overfishing, sediment and inland sources of pollution are
the biggest threats to coral reefs, leading to smothering and
light reduction and changes in reef community structure, as
well as the occurrence of coral diseases, which has been
linked to introduction of pathogens and chemicals (Diez et
al., 2019; CANARI, 2018). Soil runoff, along with other solid
waste including plastics, ends up on the seafloor the
remainder on the reefs and beaches. Approximately 60% of
coral reefs in the OECS Sub-Region have been categorized
at medium to high levels of threat to sedimentation and
pollution from land-based sources (Burke and Maidens,
2004).

Furthermore, land-based sources of pollution from

agricultural and industrial activities also release harmful
pesticides and fertilizers into the marine environment and
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are therefore a significant concern. Seagrasses are
impacted by reduced light penetration from sedimentation,
and excess nutrients result in the growth of epiphytes on
the seagrass blades. In general, high nutrient levels can
lead to plant overgrowth, reduction in oxygen and fish Kills.
With respect to mangroves, studies in the Caribbean have
indicated that hydrocarbon spills are the greatest pollutant
threat that leads to tree and organism die-offs. The
absorption of excess silt, nitrogen and toxins inhibit the
growth and natural functions of these coastal habitats,
limiting their ability to provide services such as acting as a
buffer for storms, tsunamis and hurricanes and protecting
the nearshore marine environment, human lives and
property (Diez et al., 2019). Tab. 8 summarizes some of the
key points related to marine litter, and land-based and
onfrinefbasednsouircés off polluton, &nd Bak 4 identifies
OECS country-level issues associated with the various
types of pollution discussed.

( Di eviarinessburceapbollution is also a growing problem given the

large number of ships (cargo and passenger) that traverse
the regional waters or engage in oil exploration daily. Of
particular concern are cruise ships, over 200 of which sail
the ocean 365 days a year. Cruise ships generate several
waste streams that can result in discharges to the marine
environment, including sewage, greywater, hazardous
wastes, oily bilge water, ballast water, and solid waste. A
medium-sized cruise ship on a week voyage can generate
795,000 litres of sewage, 3.8 million litres of greywater,
95,000 litres of oily bilge water and 8 tonnes of garbage.
However, there are limited facilities within the regions small
ports to handle waste from cruise ships (Wan et al., 2016).
Accidental loss of cargo through shipping routes is also a
source of marine litter. Antifouling paints which are used to
discourage organisms from growing on hulls contain heavy
metals and toxic chemicals such as tributyltin (TBT) which
have harmful effects on marine life (Diez et al., 2019; Singh
et al., 2015).

Ballast water is used to maintain the stability of ships, and
during discharge, various bacteria, viruses,
microorganisms, larvae, juvenile shellfish can be
transferred over long distances. The organisms transported
by ballast water can become invasive in the right conditions,
become toxic for both human and marine life or even harm
local fisheries. Ballast water can also transfer microalgae
which causes al gal bl ooms
when found in shellfish, oysters, etc., can cause seafood
poisoning in humans (Diez et al., 2019). A new recently
discovered coral disease called stony coral disease
originating from Florida has spread throughout the eastern
Caribbean, as far as St. Martin, due to ballast water
discharged from ships (Staletovich, 2020).

cal
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Tab. 8 | Main types of pollution in the Wider Caribbean Region.

POLLUTION TYPE

KEY POINTS

Marine Litter (plastics and
Abandoned, lost, or otherwise
discarded fishing gear (ALDFG))

Litter clogs waterways and leads to flooding

Beach litter reduces the tourism product

Plastics break down into micro plastics and interact with marine wildlife
ALDFG can entangle with wildlife

Marine litter can transport wildlife beyond natural ranges

Marine litter can concentrate other pollutants such as pesticides and
persistent organic pollutants (POPSs)

Land-based Sources (Wastewater,
Sewage and Sediment)

High concentrations of nutrients from poorly treated sewage are a main
cause of coral death

Wastewater treatment facilities are absent or insufficient

The collection of data related to nitrates and phosphates entering the
marine environment is lacking

Run-off from agricultural non -point sources such as sediments, fertilizer
and pesticides are a major concern

An increase in sediments has been known to reduce biodiversity

Marine-based Sources (Ships)

Maritime traffic in the WCR is increasing

The WCR is one of the busiest cruise ship destindons in the world and is
expanding

Small ports in the Caribbean do not have adequate facilities for handling
waste and sewage from cruise ship, yachts and other maritime vessels
The shipping industry is also a source of marine litter (overboard containers
and garbage)

Industrial antifouling paints used on ships contain heavy metals and toxic
chemicals

Ship ballast water can carry larvae, bacteria, organisms and viruses across
long distances and threaten/compete with endemic species

Industrial (Oil, Heavy Metals, Toxic
Chemicals)

Industrial waste is difficult to quantify; however industrial activities such as
oil refining, food processing, chemical processing and mining are potential
threats to the marine environment

90% of hydrocarbon pollution in the WCR stems from land-based industrial
activities

Toxic by-products from industrial processes that are discharged into the
marine environment are a concern

Marine sediments are reservoirs for heavy metals in coastal environments
There are limited studies that examine heavy metal pollution in coral reefs
in the Caribbean

Source: Summarized from Diez et al., 2019.




BOX 4

Impacts of Pollution in OECS Member States

« Antigua and Barbuda: Improper sewage/liquid waste disposal practices, as well as run-off of fertilizers and
chemicals affects coral reef. Sewage from coastal holiday developments are partly treated and released
directly into the sea (Government of Antigua and Barbuda, 2014).

« Dominica: Approximately 50% of the waste collected in coastal clean-ups were plastic. Transboundary marine
and coastal debris is also an issue of concern, as several of the items collected during the clean-ups appear
to originate from the neighbouring islands. There is also some concern about transboundary chemical marine
pollution originating from land-based sources, particularly in relation to fertilisers and pesticides that are
commonly used in neighbouring islands (Government of the Commonwealth of Dominica, 2019).

e St Kitts and Nevis: An increase in cruise and cargo vessel traffic in the Caribbean Sea results in the disposal
of grey water and sea borne waste. There is also pollution from excessive use of single-use plastics, the lack
of recycling opportunities, and inadequate solid and liquid waste management (Government of St. Kitts and

Nevis, 2014).

e St. Lucia: Additional pollution comes from poorly managed treatment facilities in a number of hotels, and from
yachts discharging sewage, which has impacted the health of the reef systems (Government of Saint Lucia,

2014).

» St. Vincent and the Grenadines: A 2004 study confirmed that marine-based pollution and sedimentation
were estimated as threatening 30% and 15% of the reefs, respectively (Government of St. Vincent and the

Grenadines, 2019).

« Guadeloupe: One of the biggest pressures on the coastal environment is untreated wastewater that causes
nitrate enrichment and eutrophication. Pesticide use/run-off from banana plantations is widely distributed in
the soil and now found in the flesh of fish products, resulting closure of fishing areas in some cases.

(Bourgeois, Personal Interview, 2020).

e British OSTs: The lack of recycling activities and the disposal of hazardous waste streams such as industrial
waste, oils and abandoned cars have been noted as major concerns (de Bettencourt and Imminga-Berends,

2015).

A growing concern among the international community and
ports in the Caribbean is the air pollution from ships, which
is compounded when they dock for several hours at
regional ports. The carbon emissions and particulates
emitted by cruise ships are a result of the quantity and
quality of the fuel they use. In 2018, the German watchdog
Nature and Biodiversity Conservation Union (NABU)
surveyed 77 cruise ships and found that all but one used

toxic heavy fuel oil that t
al | fuels. o Meanwhi |l e, in
environmental groups called for a ban on cruise ships using
Adirty fuel o has pointed out

as much pollution as 700 trucks and as much particulate
matter as a million cars (Gabbatiss, 2018; Ellsmoor, 2019).

Caribbean states are ill-equipped to deal with this massive
amount of waste, solid and liquid entering the marine
environment. Ports, particularly those in the smaller
Caribbean states such as the OECS sub-grouping,
including marinas, in the region lack adequate facilities for
receiving and treating with both solid and liquid waste. They
also lack the facilities and capacities for monitoring the
discharge of both liquid and air effluent discharge giving rise
to concerns that there is a high probability that illegal
dumping may be going undetected (ACS, 2019). Ultimately,
pollution reduces the aesthetic value of the tourism
products associated with coastal environments, impacts
human health and reduces the quality of fish products, and
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is also a transboundary issue that travels across EEZs in
wind and ocean currents. It is therefore imperative that
Caribbean countries, including the members of the OECS,
approach waste management and marine pollution
prevention at both national and regional levels (Whalley,
2011).

Overfishing
group

wild marine fish stocks are fully exploited or overexploited

A, 2089). Fhisrrgnd is also phsdarvedein teehCaripbeana n

as indicated by fisheries scientists at the 8t session of the
Scientific Advisory Group (SAG) of the Western Central
Atlantic Fishery Commission (WECAFC), where it was
stated that 54% of species or species groups were
considered overfished or over-to-fully fished (FIS, 2017). In
five of the countries that participated in the ECMMAN
Project (Antigua and Barbuda, Grenada, St. Kitts and
Nevis, Saint Lucia, and Saint Vincent and the Grenadines),
commercial fish catch
0f420-839g/100m?, whi |l e Dominicads
fi cr i twithceaa Valie of 395 g/100 m? (Appendix 6).
According to the National Reports to the Convention on
Biological Diversity, all of the Independent OECS States
have indicated that nearshore fish species are
overexploited, and Section 4.1.7 on Fish Stocks provides
information on exploited stocks.

described as Adirtiest
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The impact of overfishing various fish groups can have
cascading ecosystem effects (Burke et al., 2011). For
example, the feeding of large herbivores is typically
correlated to a reduction in algal biomass and even
enhancing coral cover. This functionality is reduced when
these species are overfished, resulting in shifts in
community structure of fish species and sizes, reef
communities and coastal biodiversity as a whole (Burke and
Maidens, 2001; Whalley, 2011). All of the OECS Member
States have been classified at a medium to high risk threat
with respect to the negative impacts overfishing can have
on coral reef health (Burke and Maidens, 2004).

Habitat Modification/Physical Degradation

In addition to pollution and overfishing that alter and
degrade the nearshore marine environment, coastal
development is another major pressure on this ecosystem
and its resources. Throughout the Caribbean, extensive
construction and development for tourism, housing, roads,
ports, and other development has been required to support
both native residents and visiting tourists. Poorly managed
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development activities can destroy coastal habitats from
sand mining, land reclamation, run-off from roads and
construction sites, and direct removal of corals, mangroves
and seagrasses (Burke and Maidens, 2004).

Based on various factors including population and tourism
growth, distance of cities, ports and dive tourism centres,
approximately 80% of the reefs in the OECS Member
States have been classified at medium to high threat to
coastal development (Burke and Maidens, 2004). This
trend continues as Antigua and Barbuda, Dominica, St.
Kitts and Nevis, and Saint Lucia, have announced the
development of resorts, marinas, and ports in or near to
areas that have sensitive coastal ecosystems such as
mangroves (CANARI, 2018). According to the Coasts at
Risk Report, Antigua and Barbuda and St. Kitts and Nevis
are listed in the top 10 countries with the greatest coastal
risk, mainly due to the high exposure of their populations to
coastal hazards such as storm surges, floods and sea level
rise (Beck, 2014). Box 5 summarizes some of the issues
faced by the OECS countries with respect to coastal
development in particular.


























































































































































































