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Caribbean countries face many challenges to effectively implement and benefit from the blue economy. This study synthesized current available
information from the literature about the main blue economy activities in the Bahamas, Barbados, Belize, Guyana, Jamaica, Trinidad and Tobago,
and Suriname, prior to the COVID-19 pandemic, to highlight their value in the context of blue economic recovery. This timestamp of data
provides a point of comparison to understand the vulnerability of blue economy sectors to external shocks. The top performing sectors prior to
the pandemic were shipping and tourism, both of which were significant contributors to the GDP. The other sectors (e.g. fisheries, aquaculture,
pharmaceuticals, etc.) in some countries were well established and in others, at a minimum, displayed potential for continued development. To
valorize the blue economy in a post pandemic recovery, there are three core areas of opportunity: sustainable resource extraction and production;
cultivated economic development; and improved ecosystem economic valuations. Harnessing these opportunities will require a transition from
a traditional ocean economy towards a coordinated blue economy, including the adoption of effective governance and sustainability principles,
improved social, economic, and environmental valuations, and sustainable financing, as well as a more regional coordinated approach to the

management of resources.

Keywords: blue economy, blue growth, Caribbean, economic trends, ocean economy, sustainable blue economy

Introduction

The blue economy describes the sustainable use and conserva-
tion of aquatic resources in both marine and freshwater envi-
ronments (UNECA, 2016), and is a key development strategy
in this post-pandemic period, including the Caribbean (World
bank, 2016). Even over a decade ago, blue economy sectors
generated 18% of GDP in the region (World Bank, 2016), but
efforts of further development were severely impacted during
the global recession caused by the COVID-19 pandemic. As
the world recovers during this post-pandemic period, atten-
tion has returned to the potential of blue economy develop-
ment in the region (UN ECLAC, 2021). Nevertheless, the same
challenge remains of developing while safeguarding the health
of the marine ecosystem and surety of the long-term provi-
sion of ecosystem services. The Caribbean has the potential to
overcome these challenges, and further benefit from their blue
economy sectors, given their large marine spaces, but the true
potential of their blue economy sectors is yet to be harnessed.

The Caribbean countries face many challenges due to their
small sizes (in terms of land and population) and the geo-
graphical and logistical challenges related to being surrounded
by water. Caribbean countries are also considered to be the
most vulnerable in the world to natural disasters (IMF, 2020)
and climate change, as changes in sea level and increased
global temperatures have greater effects in island states (IMF,
2016). The sum of the sea zone (exclusive economic zones—
EEZs) of Barbados, the Bahamas, Jamaica, Trinidad and To-
bago, and Suriname (estimated to be 1.439 million square
km) is almost four times larger than the limited land area
of 379110 square kilometres (Sea Around Us, 2016). These
islands are also rich in marine biodiversity, and most have

engaged in traditional exploitation of the surrounding sea
with fishing, aquaculture, tourism, oil and gas mining, and
shipping. The first case of COVID-19 in the region was on
1st March 2020, and governments imposed stringent controls
to limit movement, including restrictions on gatherings and
movement into countries (Murphy et al., 2020) and ultimately
lead to a severe contraction in economic activity in the region
(UN ECLAC, 2020).

The Bahamas, Barbados, Belize, Guyana, Jamaica, Trinidad
and Tobago, and Suriname (Figure 1) have been identified by
the Inter-American Development Bank (IDB) as key countries
to intervene in exploring new avenues for growth by tackling
opportunities in the blue economy. The aim of this study is to
synthesize information about the blue economy sectors prior
to the COVID-19 pandemic in these seven Caribbean coun-
tries to provide a pre-COVID-19 pandemic reference point.
This reference point provides a timestamp of blue economic
activities from which recovery efforts towards a blue economy
can be guided in this post-COVID-19 recovery phase. A sec-
ondary objective of this study is to assess the threats to and po-
tential for implementation of the blue economy. This informa-
tion provides valuable insights for decision-making processes
and identifies areas that require further research, monitorin,
and evaluation, particularly in blue economic recovery efforts.

The study utilizes a wide literature review and an extensive
range of databases such as the United Nations Food and Agri-
cultural Organisation (FAO) FishStat], the United Nations En-
vironment Programme’s World Conservation and Monitor-
ing Centre (UNEP-WCMC) World Database on Protected Ar-
eas and Ocean Data Viewer, the United Nations World Trade
Organisation database, The Caribbean Regional Fisheries
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Country EEZ (‘000
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1. The Bahamas 620
2.Belize 34
3.Barbados 185
4.Jamaica 257
5.Guyana 135
6 Trinidad and 77
"Tobago
7. Suriname

Figure 1. The location and the exclusive economic zones (EEZ) of The Bahamas, Belize, Barbados, Jamaica, Guyana, Trinidad and Tobago, and Suriname
terrestrial (green) and marine environments (blue). Data for EEZ from the Sea Around Us (2016).

Mechanism Reports, and The United Nations Conference on
Trade and Development to determine the economic value of
the various blue economy sectors that contribute to the seven
countries. The sectors defined are based on the World Bank’s
classification of blue economy sectors (World Bank,2016) and
are organized by the type of activity needed to produce the 15
blue economic sectors and industries (Table 1).

Ocean economy activities of the seven
countries and their estimated values

Looking at the ocean economy activities, their economic value,
and the threats and opportunities that face these economic sec-
tors of the blue economy (Table 1) allows for a clearer picture
to be drawn of the general situation for the seven focal coun-
tries.

Harvesting of living resources

For all countries analysed, fisheries had the most social and
economic importance of all the extractive activities, with ma-
rine capture fisheries having the highest significance. It directly
employed nearly 64000 people with landed marine fish and
seafood valued at around 306.5 million US Dollars (Table 2).
Trade imbalances of different intensities exist across the seven
focus countries with high-value seafood often being exported
and replaced with imported lower-value seafood, usually for
consumption. Aquaculture has the potential to bring in ex-
tensive revenue as well as food security, but production is not

large in the seven countries, and attempts to start aquaculture
have had varying degrees of success (Table 2).

In terms of pharmaceuticals and chemicals, the industry in
the focus is limited. The use of soft coral harvests in the Ba-
hamas for cosmetics and pharmaceuticals is the most well-
known. The anti-inflammatory and analgesic compounds iso-
lated from a Bahamian soft coral, Pseudopterogorgia elisa-
bethae (Kim, 2019), led to the development of bio-products
now used in cosmetics lines, currently worth US$3—4 million
per year (Bifani et al., 2019). The Bahamas has a tripartite ac-
cess and a benefit sharing agreement on the extraction of soft
corals among the government, local community, and a foreign
commercial company (ABS, 2014). The agreement provides
capacity-building and training activities to the local commu-
nity and income to the government through licensing. In the
other focus countries, this activity is still relatively young.
However, the potential for new pharmaceuticals and chemi-
cals exists because of the high biodiversity and relatively un-
explored EEZs are a rich environment for discovering new
products.

Extraction of non-living resources, exploitation of
new resources

In the seven focus countries, the marine oil and gas sectors
play varying roles in current and future prosperity (Table 3).
All seven countries have explored the sea floor for oil and gas
reserves, but with very different results (Ochs et al., 2015).

The seven focus countries, as part of the Caribbean Com-
munity and Common Market (CARICOM), have committed
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Table 1. The relationship among ocean services and economic sectors by the type of activity (World Bank, 2016).

Type of activity Ocean service Blue economic sector/industry
Harvesting of living resources Seafood Fisheries
Aquaculture

Pharmaceuticals and chemicals
Seabed mining

Marine biotechnology
Extraction of non-living resources, Minerals, sand, and gravel

exploitation of new resources

Energy Oil and gas
Renewables (marine)
Freshwater Desalination
Commerce, tourism, and trade Transport and trade Shipping
Port infrastructure and services
Tourism and recreation Tourism
Indirect contribution to economic Carbon sequestration Blue carbon (that is, coastal vegetated
activities and environments habitats)

Coastal protection
Waste disposal for land-based industry
Existence of biodiversity

Habitat protection, restoration
Assimilation of nutrients, solid waste
Protection of species, habitats

Source: World Bank (2016).

Table 2. The production and contribution of marine capture fisheries and aquaculture in each of the focus countries with regards to supply (kg/capita/year),
capture production (tonnes), number of people employed, value of the marine capture fish production, and percentage of the GPD.

Trinidad and

Country Bahamas Barbados Belize Guyana Jamaica Suriname Tobago
Capture fisheries supply 27.31 29.97 12.16 25.41 30.48 16.69 23.85
(kg/capital/year)
Capture Production (tonnes, 11625 1735 4315 42142 15346 46980 13176
2019)
Numbers employed by capture 10000 2200 2200 8175 25274 4500 3347
fisheries (2019)
Value of marine capture fish 10.4 4.67 21.35 95.499 44.06 30.411 37.51
production (milion USD, 2019)
% of GDP by fisheries (2019) 0.32 0.06) 1.1 1.2 0.49 2.7 0.07
Aquaculture production (tonnes, - 26 563 307 1615 110 7
2019)
Numbers employed by 20 - 2284 131 1800 40 42
aquaculture (2018)
Value of aquaculture fish - 0.3 2.92 1.78 4.93 0.8 0.01
production (2019, million USD)
% of GDP by aquaculture (2019) - 0.064% 1.495% 0.034% 0.031% 0.02% -

4.69- 1.95 517 15.83 3.98

Source: Production and Supply statistics—UN FAO FishStat] and FoodBalance Databases; GVA Statistics from the UN Food and Agricultural Organization—
Geographic Profiles; Employment and GDP Statistics from Caribbean Regional Fisheries Mechanism (CRFM) Secretariat Statistics and Information Report
2020 (Masters, 2020).

Table 3. Oil and gas reserves and oil revenue. Island Developing States (SIDS), which seeks a path towards
adoption for renewable energy to meet the specific challenges

of SIDS. However, the actions undertaken by these countries

Qil reserves Oil revenue (%

Country (million barrels) of GDF, 2019) have typically focused on terrestrial renewable technology sys-
Bahamas 0 0 tems. For example, Guyana is working with Brazil to generate
Barbados 2-3 0.21 power through hydropower dams. There have been the first
Belize 7-8 0.6 steps towards installing marine renewable energy in the seven
JGT;:E: g 060+ 133 focus countries (Qchs etal., ;015). .

Trinidad and Tobago 242 3 Deep water environments in the seven fogus countries have
Suriname 84 7.6 not been extensively explored for deep sea minerals. There has

been little interest in deep water mining within the borders of
the seven countries currently. Some polymetallic nodules and
cobalt-rich crusts are located in areas beyond national juris-

Source: The Global Economy (2020).

to moving towards a future with renewable energy genera-
tion. The Regional Energy Policy and the Caribbean Sustain-
able Energy Roadmap and Strategy outlines the aims and path
towards achieving this goal (Ochs et al., 2015). Additionally,
Guyana and Barbados are signatory members to the Barbados
Declaration on Achieving Sustainable Energy for All in Small

diction east of the region in the western Atlantic (Miller er
al., 2018). In international waters, Jamaica has recently en-
tered the deep-sea mining sector through a Jamaican regis-
tered company, Blue Minerals Jamaica Ltd, and has signed
a 15yr contract as of 2021 Exploration Licence for Poly-
metallic Nodules with the International Seabed Authority.
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Table 4. Maritime traffic and connectivity.
Contribution
Average Liner of maritime
container ship Shipping traffic to GDP %
capacity Connectivity (SUS millions;  Contribution
Country Arrivals in 2018 (TEU) Index (LSCI) 2018) to GDP
Passenger ship  Container ship  All other ships
Bahamas 3326 1209 1503 4266 31.4 11.489 5.05
Barbados 445 179 525 1120 7.4 4.365 5.4
Belize 355 49 126 573 11.5 1.590 -
Guyana 0 184 899 1189 9.2 5.751 13.19
Jamaica 443 132§ 2186 2537 33.2 13.894 -
Trinidad and 1326 688 2605 1457 9.1 21.771 10.13
Tobago
Suriname 0 155 708 1205 15.4 3.458 14.17

Source: United Nations Conference on Trade and Development; (IDB, 2020a)
Note: All other ship categories include Wet bulk, Dry breakbulk, Dry bulk, Roll-on/roll-off ship, Liquefied petroleum gas carriers, and Liquefied natural gas

carriers. TEU = Twenty-foot equivalent units.

Table 5. Summary of tourist sector statistics.

Contribution
Cruise visitors of tourism to %
Overnight 2018 (crew Total tourism GDP ($US contribution
visitors 2018 and tourists, expenditure Direct Total millions; of tourism to
Country (thousand) million) ($US million) employment employment 2018) GDP
Bahamas 1633 4878 280, 000 54147 114861 2,389 19.23
Barbados 664 681 133 275 17938 54028 2,122 13.13
Belize 489 1208 86.12 1724 2530 409 21.64
Jamaica 2473 1846 244.53 5270 8293 1,200 7.63
Guyana 247 - 90 8637 22182 272 2.65
Trinidad and 395 126 891.23 23 802 64037 1,990 2.83
Tobago
Suriname 2758 0.9%* - 2 463 5 448 102 1.25

Source: United Nations World Tourism Organisation; Business Research and Economic Advisors -Economic contribution of cruise tourism to the destination

economies 2018. sx Numbers from 2017.

Conventional seabed mining also occurs in the region. The Ba-
hamas extracts and exports aragonite with government issued
single licences valued at US$2.5 million. However, the over-
all potential economic value of aragonite is not well known
and dependent on multiple factors like external supply and
demand (Adderly, 2018).

In terms of the extraction of freshwater from marine
environments, desalination plants have been set up in the
Bahamas, Trinidad and Tobago, and Barbados (UNESCO,
2006). The Blue Hills plant in the Bahamas, for example, has
the capacity for 12 million US gallons a day, and is one of the
largest plants in the country. Desalination plants are especially
important for smaller islands, which often do not have a suf-
ficient supply of fresh groundwater to meet growing popula-
tion and tourism demands. Moreover, extraction of freshwa-
ter from the sea can contribute to water security under climate
change (World Bank, 2019).

Commerce, tourism, and trade

The focus countries have varying development in the trans-
port sector (Table 4). Jamaica has the most established mar-
itime and trade sector of the seven countries. It has been se-
lected as the fourth “Global Logistics Hub,” in part due to its
location close to the Panama Canal, main shipping lanes ac-
cessing Europe, North America, and Africa, as well as reach-
ing 800 million people within four hours (Durant, 2014). The
Bahamas, in terms of fleet value, are one of the leading coun-

tries for flags of registration. The majority of the nearly 80000
registered vessels are chemical tankers, ferries, and passenger
ships. Its role as a popular flag state means the Bahamas has
an important role in driving the sustainability practises of its
registered vessels. Ensuring compliance with key policies like
fuel oil consumption and reporting on emissions will facilitate
the transition towards a blue economy. The income generated
by vessel registrations should have portions ring-fenced for
compliance, enforcement, or emerging areas of sustainability
agendas.

The tourism and recreation sectors are critical to the coun-
tries in this paper, with the exception of Suriname and Guyana,
which have a less developed sector (Table 5). Pre-COVID-19
statistics indicate that tourism accounted for 50% of the Ba-
hamas’ entire GDP as well as employing nearly half of its en-
tire workforce. Cruises are the biggest source of tourists bring-
ing in ~75% of all tourists. Cruise visitors are also impor-
tant to Belize, bringing in 70% of all tourists, with the entire
tourism sector underpinning 38.1% of the country’s economy.
In Jamaica, the 1.8 million cruise visitors are smaller in num-
ber than overnight visitors, but still contributed ~US$250 mil-
lion to the economy in 2018.

Indirect contribution to economic activities and
environments

Coastal and marine ecosystems provide multiple important
contributions to the blue economy (Tregarot et al., 2020). In
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Table 6. The extent of key coastal and marine ecosystems and their estimate values.

Country Seagrass Mangrove Coral reefs
Annual value Annual value Annual value
Area (km?) (USS$ million) Area (km?) (USS$ million) Area (km?) (USS$ million)
Bahamas 8700 18200 1000 2300 2300 4500
Barbados 0 - <1 <2 <40 <100
Belize 3800 8100 500 1100 900 1800
Jamaica <5 <12 100 200 420 800
Guyana 1300 2700 300 700 0 -
Trinidad and Tobago 500 1000 <60 130 <40 <100
Suriname 800 1700 800 1900 0 -
Source: Surface areas from UNEP-WCMC Ocean Data Viewer database; Values from Failler ez al., 2015.
[ Coral Reef
[ Seagrass
S fiziis Il Mangrove

o 250 500 750 1000 km

[ Exclusive Economic Zone
Claims & Joint Regime Areas

Barbados

Trinidad and Tobago

Guyana
Suriname

Figure 2. The distribution of key marine and coastal ecosystems providing indirect blue economy services. Source: Authors’ own using data from the

Flanders Marine Institute (2019).

many cases, healthy ecosystems underpin economic activities.
Vital ecosystem services include carbon sequestration, coastal
protection, and waste disposal for land-based industries. Di-
rect uses of the marine and coastal environments include ex-
traction of natural resources like (capture and recreational)
fisheries, wood, and tourism associated with coral reefs. These
ecosystems also provide ecosystem services associated with
carbon sequestration, biodiversity, and waste water manage-
ment. The removal and/or degradation of these ecosystems,
either in area or health, will likely undermine the provision
of these services. The economic cost of replacing these func-
tions and services once lost will be extremely costly. Moreover,
a single ecosystem type will concurrently contribute multiple
services, underscoring the value of these systems to country
wellbeing.

Among the seven focus countries, The Bahamas has the
largest EEZ and areas of seagrass, mangroves, and coral reefs
(Table 6, Figure 2). A rough estimate of the total contribution

of these ecosystems is around US$25 billion annually for all
of the focus countries (Failler et al., 2015). The Bahamas has
joined the Caribbean Challenge Initiative and committed to
protecting 20% of the marine environment, and affirming its
importance to its long-term strategy. Belize, with its second-
largest EEZ, receives roughly US$11 billion annually from
these same ecosystems. Belize’s coral reefs, including the Be-
lize Barrier Reef Reserve System, which is a UNESCO World
Heritage Site, is globally recognized as a biodiversity hotspot
and tourist destination.

Threats and opportunities to the blue
economy of the seven countries

The key opportunities and threats to the blue economy in
both scale and the sectors impacted varies between each of
the seven focal countries depending on location, biodiversity,
sector dominance, and other factors.
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Threats to the blue economy

There are a large number of threats to the development of a
sustainable blue economy, including competition for space, in-
creased pressure on coastal land driven by population growth,
and changing political cycles (Skewes et al., 2016). However,
four key threats have been identified by the InterAmerican
Development Bank (IDB, 2020a) and the Caribbean Devel-
opment Bank (CDB, 2019) in collaboration with stakehold-
ers as raising the largest concern: climate change; the exist-
ing relationship between economic development and environ-
mental degradation; global market dynamics; and pandemics
such as was demonstrated by COVID-19. Facing these threats
through coordinated and innovative action will be paramount
to secure the future of the seven nations under evaluation in
this study.

Firstly, climate change is an all-encompassing threat to the
blue economy of the seven countries and all blue economy
sectors. The wide range of climate change impacts on ma-
rine systems includes changes in weather and extreme events,
ocean acidification, sea-level rise, and changing marine ecosys-
tems. Flood damage caused by sea level rise and extreme sea-
level events will increase by 2-3 orders of magnitude by 2100
(Nurse et al., 2014)). A large proportion of coral reefs die if
sea temperature rises by 2C, which will negatively affect sec-
tors they underpin like fisheries, tourism, and biodiversity. Fur-
thermore, changing weather and possible saltwater intrusion
due to sea level rise may impact the quality and abundance
of freshwater. Especially pertinent is the potential increasing
frequency and strength of Atlantic hurricanes due to climate
change (Vosper et al., 2020). For example, Hurricane Dorian
in 2019 caused >$3.4 billion in damage in the Bahamas (IDB,
2019). Their destruction also leads to long-lasting societal im-
pacts, including contributing to a six-fold increase in displaced
children across the Caribbean islands in the last five years
(UNICEE, 2019).

Secondly, unsustainable economic development damages
the marine environment and threatens the provision of cur-
rent and potential ocean services. In this way, all seven coun-
tries as well as the blue economy sectors of fisheries, tourism
and recreation, carbon sequestration, ecosystem services pro-
vision, and biodiversity are under threat. Moreover, multi-
ple services co-depend on the environment, which means the
health of one sector can be impacted by activities in another
regardless of how well-managed the first sector is. This means
an integrated approach is necessary to coordinate activities
across the sectors. The co-dependence on the health of the ma-
rine environment is most obvious in the potential impact of
oil and gas spills on other sectors as well as deep-sea mining.
The consequences of deep sea mining are difficult to predict
however the release of toxic elements during mining, long-
term seabed alterations, and loss of deep sea biodiversity are
definite concerns (Miller, K.A, 2018). The Caribbean Sea is
one of the most intense maritime traffic areas in the world,
and up to 83% of the sea is vulnerable to ship-generated
oil pollution (Singh ez al., 2015). Oil spills can also come
from land events as well as accidents in oil drilling, which
will still occur despite even the best mitigation planning. The
2010 Deepwater Horizon spill had a large-ranging and long-
lasting impact on the Gulf of Mexico (Berenshtein et al.,
2020), and effects are still impacting the ecosystem a decade
after the spill. Oil pollution across the region will also most
likely increase because of growth in oil production and mar-
itime traffic arising from blue economy activities like Guyana’s

S. Phang et al.

oil industry and Jamaica’s selection as a global maritime
trading hub.

In the third instance, global market dynamics directly im-
pact all seven countries and particularly the blue economy sec-
tors of tourism, oil and gas, shipping, and fisheries. The poten-
tial profit of the oil and gas sector also depends on the global
market that has been increasingly volatile. Oil price volatility
in 2018 ranged between USD50 and USD85/bbl (McKinsey,
2019). The price per barrel (bbl) is largely driven by produc-
tion from the Organization of the Petroleum Export Coun-
tries (OPEC, two-thirds of total global oil production) and the
USA. Notwithstanding the impact of the 2020 global COVID-
19 pandemic (see below), oil production, demand, and price
was expected to remain similar with increasing demand off-
set by US shale oil production however since December 2021
and August 2022, the bbl has ranged between 70 and 120
USD. The price per bbl is a critical driver of initial investment
into oil and gas (i.e. Suriname and Guyana) and any final prof-
its. Another external dynamic potentially affecting oil and gas
are political decisions in other countries. In April 2020, the
US Congress urged the US Government to pressure the Ba-
hamas Petroleum Company to stop drilling to avoid another
2010 Deepwater Horizon oil spill. Potential fisheries profit is
also impacted by global market prices. Current fish prices con-
tribute to import and export imbalances in several of the seven
focal countries, where high value commercial fish are exported
and replaced with cheaper, often aquaculture produced, fish
(e.g. Jamaica imports 65% of its consumed fish). The export of
fisheries products can be an important source of commercial
revenue, especially for spiny lobster and conch in the Bahamas
and Belize, respectively, where the majority is exported to the
United States of America. These fisheries exist and are man-
aged because of their value driven by international demand,
and changes in this demand (as well as oil and gas prices) will
affect fishery dynamics, especially prices and profit, within the
seven countries. Competing on the global market, especially
with China, for immense aquaculture production, is a notable
barrier to the profitability and development of aquaculture in
the region.

Lastly, the global COVID-19 Coronavirus pandemic on the
global economy represents a new and substantial hurdle to-
wards the development in the seven focal countries and across
all blue economy sectors. As a result, the worldwide econ-
omy shrank by 3% in 2020 (IMF 2020). Oil prices fell to
a low of USD20/bbl in May 2020 but have since increased
to ~USD120/bbl in mid 2022. Indeed, exploratory drilling
in the Bahamas was delayed significantly in part because of
these low prices and the health and safety concerns of oper-
ations (Offshore, 2020). Maritime trade also experienced a
large negative impact, especially in ports where changes in the
crew occur and mandatory quarantine periods impacted this
turnover. For example, in March 2020 in Barbados, the Brae-
mar of Fred Olsen Cruise Lines was refused docking due to
40 of its crew members and passengers displaying possible
COVID-19 symptoms (Reynolds and Oppmann, 2020). The
blue economy tourism sector is also being severely impacted
from the global pandemic. International tourist arrivals to
the Bahamas in March 2020 fell 70% compared to March
2019 (UNWTO, 20210), an especially severe impact on coun-
tries with economies dependent on tourism. Tourist numbers
dropped significantly even further in April of 2020 due to the
introduction of social distancing, a travel ban, and quaran-
tine measures in the United States, the dominant source of
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Long term implementation

Aquaculture

Low investment

Oil and gas exploration
Deep-sea mining

Offshore wind energy
Ship building
Shipping and port development

Biotechnologies

High investment

Ecosystem restoration

Responsible
Ecosystem Fishery
prote.ctlc?n and Eco-tourism
valorisation

Natural heritage valorisation

tourism
Desalination

Bioprospection

Short term implementation

Figure 3. Funding and time scale of investment in some blue economy sectors. Source: IDB, 2020b.

tourists to the region, and by May 2020, cruise ship tourist
numbers had dropped to zero for all Caribbean islands (Mul-
der, 2020). The expected long-term trend of the worldwide
economy is positive and sectors like oil, tourism, and trade
are likely to recover. However, given that the frequency and
intensity of epidemics are increasing, the likelihood of an-
other global pandemic as deleterious as COVID-19 occurring
in the next 25 yr reaches around 50% (CGD, 2021). This is
a worrisome prospect for nations such as those of this paper,
where a significant portion of national revenue is impacted in
pandemic scenarios. In this regard, early action, effective pre-
paredness, and diversification of blue economy revenues are
of high importance to ensure consistent development of blue
economy sectors.

Opportunities in the blue economy

Blue economic opportunities vary across the seven focus
countries. The situational review of respective current ocean
economies shows differences in sector development and the
availability of resources. To transition from an ocean econ-
omy towards a coordinated blue economy requires the adop-
tion of good governance and sustainability principles, such
as those outlined by the World Bank (2016). The benefit of
implementing robust blue economy principles is to overcome
the threats described in the previous section. Alongside these,
existing opportunities should be harnessed. Figure 3 identi-
fies the funding implications and time scale of investment into
sectors that offer opportunity for the development of the blue
economy. It has been elaborated using expert knowledge cap-
tured during a regional workshop organized by the IDB in
Nassau, Bahamas in January 2020. Using real examples for
each activity/sector, an investment mapping using time and fi-
nancing importance was made. In this regard, three key areas
of opportunities are evident across the seven countries; sus-
tainable resource extraction and production; cultivated eco-
nomic development; and improved valuing of the ecosystems.

Discussion: harnessing the potential of the blue
economy in the Caribbean

From the 14 blue economic sectors outlined in Table
1, pre-COVID-19, the top performing sectors were ship-
ping and tourism, both of which were significant contrib-
utors to the GDP of many of the subject countries. The
other sectors (such as fisheries, aquaculture, pharmaceuti-
cals and chemicals etc) in some countries were well es-
tablished and in others, at a minimum, displayed potential
for continued development. When these sectors are cross-
referenced with the three areas of opportunity presented
in section 3.2 (sustainable resource extraction and pro-
duction; cultivated economic development; and improved
valuing of the ecosystems), the potential for blue econ-
omy development in the post-COVID-19 climate can be
realized.

Sustainable resource extraction and production

There are a number of areas related to production and re-
source extraction that have significant potential for develop-
ment if managed sustainably to ensure long-term viability and
minimize direct and indirect environmental impacts.

Capture fisheries was a relatively mature sector pre-
COVID-19 however appeared underinvested in a few of the
current focal countries. In the post-COVID-19 climate, mod-
ernization through improved technology and increasing ca-
pacity in fishing fleets can help develop commercial off-shore
and deep-sea fishing activities in a way that ensures the long-
term security of the sector (Oxenford and Mcconey, 2020).
Current fishing is majority small-scale, near-shore activities by
small boats (<6 m). Despite this, fishing intensity can be high,
and exploited stocks are likely to be at full or overexploited
rates (Oxenford and Monnereau, 2017). For future it is im-
portant there is robust assessment of the potential for pelagic
and demersal fish stocks to establish the viability of these op-
erations. Certification can increase the value of exported fish
products (e.g. Marine Stewardship Council Certification). Al-
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ternatively, income can be generated through the sale of fishing
licences to foreign nations or commercial operations, although
the details of this need to be transparent, and the income gen-
erated should be directed to improving ecosystems essential
to the delivery of ecosystem services, marine-related develop-
ment projects that support the fisheries, or fisheries livelihoods
programmes to benefit the fisher communities, which are in-
variably impacted by these agreements (Le Manach, 2013). In-
vestment in fishery management infrastructure and expertize
is necessary to ensure current and future expansion in fisheries
are sustainable to achieve blue economy objectives.

Aquaculture technology globally is mature but within the
seven focus countries, is underdeveloped, despite a history of
government-led initiatives to grow the sector (Wurmann et al.,
2020). Opportunities in the sector are constrained by having
to compete against cheaper production on the global market
and the occurrence of hurricanes in the region, which can de-
stroy coastal and offshore operations (Wurmann et al., 2020).
Technological advancements such as caged offshore farms or
land-based marine aquaculture, may open up new opportu-
nities and reduce cost. Ongoing aquaculture operations, es-
pecially shrimp farms, can also be improved in their sustain-
ability through reducing the environmental damage that they
cause (Pdez-Osuna, 2001). The rearing of algae and other non-
animal species that are more resilient to extreme events and
require less input can also be promising activities for the re-
gion. Similar to the capture fisheries, certification can increase
the value of products to customers (e.g. Aquatic Stewardship
Council).

The potential for expansion into maritime biotechnology,
pharmaceuticals, and chemical sectors is high across the coun-
tries given the region’s high marine biodiversity and the ge-
netic diversity this represents (Miloslavich de Klein et al.,
2010). Current exploration in this sector can be considered
negligible, as the number of successful examples identified ear-
lier in this paper is limited. Prohibitive barriers to investment
are; high costs, the potential long process, and the absence of
guarantee of success of bringing a product to market (Piker,
2016). However, there is potential for substantial societal and
economic benefit given the proven success of finding, for ex-
ample, anticancer medicines, from marine biodiversity. It will
be important that any bioprospecting is undertaken with ro-
bust accounting and regulation to protect ownership rights
(e.g. the Convention of Biological Diversity and the Nagoya
Protocol) and ensure environmental regulations are kept to a
high standard.

There has been a long history and repeated attempts to ex-
plore for oil and gas across the seven focal countries, and the
potential for new growth in this area is mixed. Discovery of
new wells is possible, and Suriname and Guyana are the coun-
tries with the largest growth potential with their recent dis-
coveries (Platon, 2017). Trinidad and Tobago’s oil and gas
sectors are already mature and contribute adequately to the
GDP (Khadan and Ruprah, 2019). Other countries have ex-
plored for oil with less positive results and unproven or small
wells. Belize has implemented a moratorium on new offshore
drilling to protect its marine biodiversity (Baxter, 2017). Be-
yond wells, opportunities for growth exist in providing down-
stream activities and services, especially given the potential in-
flux of crude oil from Suriname and Guyana. Shifting towards
the blue economy will require continued improvements in the
sector’s regulations and control given that it is intrinsically at
odds with environmental sustainability.
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Significant opportunities also exist in marine renewable en-
ergy for the seven focus countries. Harnessing tidal, wave, and
thermal ocean energy is a globally young but emerging sec-
tor and could also provide new opportunities. Countries in
the region have already taken steps towards implementing the
marine renewables sector (Silva et al., 2021). Key initiatives
in the sector for the region are the Regional Energy Policy,
the Caribbean Sustainable Energy Roadmap and Strategy, and
the Barbados Declaration on Achieving Sustainable Energy
for All in SIDS. The investment needed to grow this sector
should take the form of monetary incentives (i.e. seed funds,
research and development etc.) and supportive policies (e.g.
government and community support, connecting research and
industry). Technological improvements will lower start up and
running costs and provide new opportunities, like exploiting
thermal and salinity gradients and floating wind farms (IDB,
2014 ). Expansion will require technological advances to mit-
igate damage from hurricanes in existing hurricane pathways
or if climate change alters their movement patterns.

Desalination of saltwater plays an important role for island
states as stated in section 2.2 where desalination plants have
been set up in the Bahamas, Trinidad and Tobago, and Barba-
dos (UNESCO, 2006). The Bahamas has a long history of wa-
ter desalination (started in 1958), and operates several reverse
osmosis plants across its islands (Welsh and Bowleg, 2022).
Expanding operations in this sector will increase water secu-
rity for drinking water (reverse osmosis desalination) and in-
dustrial applications (thermal desalination). Investment costs
are falling as technology improves, but desalination of salt-
water is costlier than groundwater. Other factors involved in-
clude the location, quality of water, infrastructure, and energy
costs. Expanding this sector may become a necessary invest-
ment due to climate change (Welsh and Bowleg, 2022). Rising
sea levels and increased inundation of the shoreline can affect
groundwater quality. Changes in climate patterns and rainfall
may also affect local supply. Furthermore, demand for water
may increase as countries undergo economic development and
population growth, as well as increasing pressure on water de-
mand associated with tourism development.

Cultivated economic development

The Caribbean is ideally located as a transport and trade hub,
and several countries have taken steps to expand in this sec-
tor. The most notable of these is Jamaica with its aims to be a
global shipping and airline hub. Investment in this sector in-
cludes improving maritime access, modernization equipment
and superstructures, expansion of port capacity for larger
ships, smoothing intra-port transport flows, hinterland strate-
gies, the development of port-related industries, and energy-
related infrastructure (e.g. bunkering) (Corey et al., 2022). Im-
proving the environmental sustainability of port operations
is important under the blue economy and can be achieved
through the use of more renewable energy and improving ef-
ficiency (i.e. reducing wait times) for incoming ships. Invest-
ment costs in this sector will be significant long-term outlays.
Government and private sector (local and international) part-
nerships are needed. Moreover, expansion of this sector must
be part of the strategy of the country and consider the actions
of neighbouring countries (Aiken, 2014).

The tourism and recreation sectors are of vital impor-
tance and underpin the economy of several of the focal coun-
tries of this paper. A large driver of tourism in the seven
countries is the global attraction of their beaches, marine
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biodiversity, and the ocean-based recreational activities. Min-
imizing the threat tourism activity poses to the health of the
marine environment is critical to its profitability (Failler et al.,
20135). This sector is relatively mature, but the long-term de-
pendence on the high-volume cruise tourism model may re-
quire re-consideration. While total contribution by cruise pas-
sengers is high, the economic spend in the local economy per
passenger is less than overnight tourists (IDB, 2020a). More-
over, the impact of the novel COVID-19 global pandemic and
the sensitivity of cruises in particular threatens the long-term
model for these islands. A greater emphasis on the health of
passengers is likely to drive post-pandemic decisions. A shift
towards higher-value overnight tourists to stay longer on their
beaches is a potential growth area but will require coordina-
tion across the region.

Improved valuing of the economic contribution of ecosystems

The indirect contribution of marine and coastal ecosystems
(described in section 2.4) is still undervalued and overlooked
in current ocean policies, and is evidence in the state of knowl-
edge of the value of ecosystems in the seven focus countries.
This is in line with the work by Patil et al., (2016), who high-
lighted that with greater clarity on the value of ecosystems
in the Caribbean to drive growth in the blue economy, there
is also the opportunity to build greater resilience to external
shocks. These ecosystems underpin many blue economy sec-
tors, most notably fisheries and tourism (Failler et al., 2015).
However, by definition, the indirect services provided by these
ecosystems, which are essential to the social and economic
wellbeing of the countries, are hard to quantify and thus not
sufficiently incorporated in long-term policy strategy. This is
despite a growing appreciation for the need to protect them. A
critical need is the robust evaluation of the contribution pro-
vided by marine and coastal environments in economic and
intrinsic values . Mangroves, seagrass beds, and kelp forests
are among some of the highest carbon-sequestering habitats
in the world. Reducing atmospheric carbon helps address the
threat of sea-level rise that disproportionately affects islands
and coastal countries (Trégarot et al., 2021). Direct income
could also be sought under the proposed carbon emissions
trading systems under a global polluter pays principle. Ad-
ditionally, wide mangrove belts provide protection against
storm surges and mitigate economic damage. Coral reefs pro-
vide similar protection against waves, enhance fisheries, and
attract tourists (Failler et al., 2015). These contributions need
to be valued in order for policy decisions to be evidence-based
for an integrated approach to the blue economy.

Conclusion

The situational review of the current ocean economies of
the Bahamas, Barbados, Belize, Guyana, Jamaica, Trinidad
and Tobago, and Suriname provides a temporal stamp of the
status of the countries’ blue economy activities prior to the
COVID-19 pandemic, acting as a point of comparison to un-
derstand the sensitivity of resilience of blue economy sectors
to external shocks such as pandemic. The study shows differ-
ences in sector development and the availability of resources,
and in this regard, country-specific measures to grow the na-
tions’ economies are needed. This research does not present
an analytical framework for evaluation, but rather provides
an overview of the situation prior to the COVID-19 pandemic
and the blue economic potential in a post-COVID-19 recovery

climate. This lack of an analytical framework for evaluating
the blue economy is a general weakness within the blue econ-
omy, and could be addressed through the UN Decade of Ocean
Science or the Convention for Biological Diversity Post-2020
Framework, where the reporting mechanisms could be more
streamlined. Follow-up analysis post-COVID-19 for the blue
economies of the countries in this study would be useful to
better understand the specific impacts and recovery efforts of
the different sectors to the pandemic.

Our results suggest that overcoming the threats to the blue
economy, and truly harnessing the opportunities identified in
the seven countries will require a transition from a traditional
ocean economy towards a coordinated blue economy. Success-
ful implementation of a blue economy needs a dedicated and
coordinated policy agenda. Synergistic policies at the national
and regional scales must address the challenges of transition-
ing an ocean economy into a blue economy. To develop and
implement these policies, there are a number of key tools that
need to be in place. These include good governance and the
support of a blue economy coordination unit, a blue econ-
omy strategy with a clear plan of action, sustainable financ-
ing mechanisms, improved economic valuations of ecosystems
and the services they provide, and strong regional coordina-
tion. Prioritizing nature-based solutions presents a notable op-
portunity to ensure the long-term provision of ecosystem ser-
vices, which underpin the economies of all of the focus coun-
tries.
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