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Examining Public Perception of 
Solid Waste Management 
Initiatives in Trinidad and Tobago

A ccording to recent predictions from 
the World Bank, the adverse 
environmental impacts of solid 

waste and landfills are set to intensify 
globally in the near future due to climate 
change. For Caribbean islands, 
under-developed institutions and limited 
financial resources, among other context 
specific complexities, in significant 
challenges to achieving sound solid waste 
management, despite worthy efforts. One 
component of sound solid waste 
management is the separation of recyclable 
materials such as plastics, metals, cardboard 
and glass from general waste at the source. 
Recovery and recycling of these materials 
reduces the waste that makes it to landfills 
and pollution created from solid waste 
generation. This requires active 
participation from households. Several 
developed countries, such as Japan and 
Australia, practice waste separation; 
households are often legally required to do 
so. However, this culture is not part of many 
developing nations like Caribbean states. 
Understanding attitudes and willingness 
could be useful in predicting participation 
of residents in waste separation and 

Up to 80 percent of the litter found in our 
oceans is made of plastic. Caribbean data 
from beach and coastal cleanups in 2017 
indicate that plastic beverage bottles alone 
amount to 21 percent of the items recorded.
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ultimately, the success of solid waste 
management programmes in the region.
Gaining that understanding is what 
researchers from the Civil and 
Environmental Engineering Department of 
the University of the West Indies set out to 
do. The study by Farley et al, (2019) 
surveyed and compared the keenness of 
middle and low income communities 
within Tunapuna/Piarco Regional 
Corporation (TPRC) to engage in waste 
separation at the source practices. These 
communities were chosen because like most 
developing nations, middle- and 
low-income residents are the majority of the 
population and are known to rarely engage 
in such practices.  TPRC is an appropriate 
sample of the country because it is one of the 
largest districts in Trinidad. Moreover, the 
municipality has several ongoing pilot 
initiatives focusing on waste separation at 
the source to generate recyclables for 
recovery,  diverting waste from the two 
national landfills it hosts. Another aim of the 
study was to identify the challenges middle- 
and low-income communities face in 
participating in waste separation in their 
households.

The survey revealed that though they both 
showed great concern for the environment, 
over half of the middle-income respondents 
were willing to separate recyclables from 
their waste as compared to the less than half 
of low-income respondents who were 
indifferent or not eager to actively 
participate in this practice. Middle-income 
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 respondents also had higher 
levels of education than their 
low-income counterparts. This 
striking difference between 
income groups highlights how 
education and income affect 
people’s attitudes and 
perceptions of their role in waste 
management. Additionally, both 
income brackets were unaware of 
TPRC’s waste separation at 
source and recycling project, and 
were unwilling to participate in 
this initiative despite both having 
a positive personal motivation 
for recycling (for the benefit of 
future generations).  The reasons 
for their unwillingness differed, 
with approximately half of the 
low-income respondents 
indicating the need for financial 
incentives to participate, while 
middle-income respondents 
believed it was too 
time-consuming. Neither group 
considered national 
implementation or imposing 
laws for household waste 
separation favourable.
Trinidad and Tobago, like other 
Caribbean islands, suffers from 
high rates of municipal solid 
waste generation which, in 2016 
amounted to about 1.468kg per 
person per day! Without scaling 
up approaches such as the TPRC 
waste separation at source 

programme, these high levels of 
waste generation are likely to 
continue unchecked. 

However, such programmes require 
that solid waste be sorted from 
households to capture material for 
recycling at facilities like the one 
operated by the Solid Waste 
Management Company of Trinidad 
and Tobago (SWMCOL), to be viable. 
Farley et al findings showed that 
almost 100% of household waste 
generated by the survey respondents 
from both income groups is not 
separated but rather it is sent to 
landfills. If this is any indication of 
the nation or the wider Caribbean, 
then it signals the necessity of 
improving public perceptions in 
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education programmes should pre-
empt or support waste separation at 
source and recycling initiatives to 
change behaviours and attitudes 
towards acceptance. Furthermore, the 
provision of financial assistance to 
encourage low income residents to 
actively participate should be 
seriously considered. Incentive-based 
waste separation at source 
programmes have been proven to 
reduce waste and lead to positive 
economic outcomes. Finally, Farley et 
al (2019) proposes an approach 
whereby both middle and low income 
communities have access to bins 
provided by local government or as 
part of a national network of 
communal recycling bins. This is in 
direct contrast to any national policy
that imposes fees or charges on 
citizens who fail to separate their 
household waste; an unpopular 
option amongst the survey’s 
respondents. Charges and fees can 
have negative effects on communities, 
especially poorer areas. Overall, if 
taken into consideration, the results
of this study could have far-reaching 
and optimistic implications for sound 
solid waste management practices in 
Trinidad and Tobago and the 
Caribbean.
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P lastic pollution continues to 
adversely impact the environ-
ment and wildlife in the 

Caribbean and worldwide. The 
convenience, low-cost and durability 
of plastic lends itself to prolific use 
but also to its accumulation. There is 
a category of plastics that are about 
5mm in diameter known as micro-
plastics. Microplastics may be inten-
tionally produced in that size, for 
example, in personal care products 
like facial cleansers or from the 
plastic industry, in the form of 
pellets. Microplastic pollutants can 
also be produced when larger 
plastics break down into small 
fragments by sunlight, wind and 
wave action. 

The problem with microplastics is 
that they are so small that they are 
found everywhere in the environ-
ment and are building up on our 
coasts and in our oceans. What’s
worse is that their small size also 
gives  microplastics the ability to 
effectively absorb toxic chemicals in 
the water that originated from 
agriculture and industry. Moreover, 
microplastics also innately contain 
toxic substances like flame retardants 
and plasticizers that come from the 
manufacturing process which have 
known human health risks. Regard-
less of source, this “cocktail of pollut-
ants” is released and accumulates in 

the tissues of aquatic organisms 
when they eat microplastics. This 
creates a pathway for toxic chemicals 
to go up the food chain, ultimately 
reaching humans.

With the growth of petrochemical 
facilities and consequently, plastic 
industries (mainly resin pellets), 
the ill effects of contaminated 
microplastic is a real and 
present issue in Cartagena 
Bay, Colombia. It is one of the 
Caribbean coastal environ-
ments known for the 
presence of chemical pollu-
tion from industries as well 
as from the discharge of a 
major river. Cartagena 
Bay is also a highly 
populated area with 
insufficient waste man-
agement facilities result-
ing in significant 
volumes of plastic 
waste. For this reason, 
the Bay is called a 
“hotspot for microplas-
tic pollution.” Thus, a 
study done by Acos-
ta-Coley et al (2019) set 
out to investigate the 
presence of toxic metals 
in microplastics found 
in Cartagena Bay.
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The researchers discovered that 
relatively new and white slightly 
degraded microplastics were 
most abundant at the sites 
sampled at Cartagena Bay. This 
shows that they were derived 
from nearby factories. A high 
occurrence of microplastics 
degraded by the elements were 
present on Cartagena’s 
beaches. Attributed to the 
generation plastic debris from 
the surrounding area and poor 
waste management, this trend 
also indicates a lack of 
environmentally responsibile 
behaviours amongst citizens. 

The new-white category of 
microplastics found at the 
Bay were also significantly 
lighter than others because 
degradation resulted in a loss 
of material and leaching. 
Tidal action, high solar 
radiation and temperatures 
at the Bay facilitate the 
breakdown of these 
microplastics. The type of 
material in the microplastics 
found also contributed to 
their light weight. This gives 
them the ability to float on 
sea water for extended time 
periods, build-up and 
promote the absorption of 

metals. Therefore, buoyancy 
and abundance mean that new 

-white slightly degraded microplastics 
can be used as indicators to monitor 
metal contamination in the ocean. 

The heavier microplastics found at the 
Cartagena Bay could indicate that other 
materials like tar and nutrients have 
stuck onto them. When this occurs, 
microplastics can form a film over water 
surfaces blocking out sun and delaying 
effects it has on degrading them. Not 
only does this mean that the 
microplastics stay in the aquatic 
environment for long periods of time, 
but the right circumstances are present 
for maximum absorption of organic 
contaminants and for toxic metals to 
attach to the surface of these 
microplastics.

Mercury, in particular, was found in high 
levels in some categories of 
microplastics, including new 
white-degraded pellets. It is likely that 
the presence of organic matter and oil in 
the Bay trap the toxic metal and 
encourage its absorption in these 
floating pellets. However, even higher 
levels of mercury were found in the 
microplastics degraded by the elements 
as they have been suspended in the 
environment for long periods of time. 
Both pose serious risks because mercury 
is a harmful metal that can cause genetic 
mutations in wildlife and also magnifies 
to unsafe levels up the aquatic food 
chain to humans. 
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Other metal elements such as arsenic 
and lead, which are present in minute 
amounts, were detected in 
microplastics in Cartagena Bay. 
These trace metals are potentially 
toxic and can negatively impact the 
marine environment and human 
health. Again, microplastics broken 
down by sun, waves or wind had 
higher levels of these trace metals 
than the newer white-degraded 
microplastics for the same reason. 
They exist in the environment for 
extended periods and become 
increasingly toxic as they absorb 
more and more trace metals over 
time.

Pigmented microplastics or those 
with tar adhesions or exposed to oil 
spills from port activities in the Bay 
were also found to have high levels 
of trace metals. The organic rich 
sediment and tidal environment of 
this coastal environment facilitates 
trace metals attaching to 
microplastics while erosion allows 
for greater surface area for trace 
elements to be soaked up by these 
microplastics. In addition to 
accumulating up in the aquatic food 
chain, birds and other animals who 
eat these marine organisms can be 
exposed to toxic levels of trace 
elements. Moreover, the mobility of 
microplastics also means that they 
can be transported in the ocean to 
other ecosystems like mangroves or 
deposited on beaches where 
mechanical or chemical breakdown 
processes are intensified.  Such 
processes produce even smaller 
microplastics known as 
“nano-plastics” which make trace 
metals even more available to 
organisms.

The findings of this research by 
Acosta- Coley et al can be used by 
national authorities in the Caribbean 
to promote and regulate better 
management practices from industry 
in the Bay. This should be supported 
by environmental education at all 
levels to decrease plastic inputs into 
rivers. Furthermore, as islands are 
more susceptible to the deposition of 
microplastics and depend heavily on 
the marine environment for 
recreation, fishing and other 
industries, the risk that metal 
contaminated microplastics poses to 
wildlife and human health should be 
taken seriously by Caribbean nations 
and beyond. Thus, further research 
into toxic metals and microplastics 
using this research should be 
prioritized in the region. 
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T he Caribbean, which is known 
for its biodiversity, tourism 
sites and location within 

economic trade routes, is one of the 
most vulnerable regions to the 
impacts of climate change. Noting 
this, extensive research has been done 
on the impacts of climate change on 
the Caribbean region. However, there 
has been limited research which 
looks at the topic of climate change 
from an environmental psychology 
perspective, particularly with a focus 
on marginalized groups. Baptiste 
(2017) aims to bridge this gap by 
assessing environmental psychologi-
cal variables among Jamaican fishers. 
In particular, she looks at their 
knowledge, concerns, and 
behavioural practices – that is, how 
fishers feel about and respond to 
climate change – vital information 
which can be used to inform policy 
makers who are working towards 
increased implementation of climate 
change adaptation measures.

The Jamaican fishing industry – on 
which this study focuses - is well 
developed with over 20,000 regis-
tered fishers. In particular, the south-
ern coast, which is one of the most 
threatened coastlines in the country, 
has the largest fishing ports, includ-
ing Old Harbour Bay – the selected 
study site. The sample taken from 
this site included fishers, scalers, and 
vendors – leading to a total sample of 

241 persons, of which most persons 
(93.1%) responded. The final survey 
was administered between February 
and May 2013, by several key infor-
mants who were hired and trained to 
administer them – an approach 
considered as beneficial as the infor-
mants knew their communities, were 
trusted by fishers and were fluent in 
both English and Jamaican patois.

The survey results showed that 
92.5% of respondents had heard of 
climate change – with full time work-
ers being more likely to know the 
term. Most respondents were also 
aware of the main causes of climate 
change, such as deforestation, and 
stated that they mainly learned about 
climate change through the TV 
and/or from neighbours and friends 
- with the internet, government 
sources and the fisheries division 
playing a limited role. Furthermore, 
many respondents had the percep-
tion that climate change impacts both 
the physical environment and their 
individual livelihoods. However, it 
was noted that full-time workers had 
a higher perception of the effect of 
climate change on the physical envi-
ronment, while the perceived impact 
of climate change on livelihood was 
higher among landowners or pend-
ing landowners.

The survey also indicated that only 
small percentages of fishers engaged 
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in adaptation measures – the main reasons 
for which were either having inadequate 
knowledge about the appropriate measures 
or lacking the financial resources to 
implement these measures. In fact, low 
income was considered as a key factor 
affecting adaptation behaviours, along with 
land ownership. As for those who did 
engage, most of them either did it after 
noticing the changes in the environment or 
did it randomly, with only 3.7% (n = 9) 
engaging in adaptation strategies before 
they noticed environmental changes. Lastly, 
when looking at the notion of responsibility, 
the government was perceived as being the 
most responsible, with international 
governments being ranked as having the 
highest responsibility while individuals and 
neighbours were ranked as the least 
responsible for addressing climate change.

Therefore, this study highlighted four main 
points. Firstly, increasing knowledge is key 
to increasing adaptation behaviours. 
Secondly, the best methods of disseminating 
information about climate change to 
marginalized communities appear to be 
through the television or friends and 
neighbours. Additionally, the fact that 
government sources and the internet were 
the least important methods of sharing 
information suggests that there may be lack 
of trust of the outsider – indicating that trust 
plays a large role in terms of information 
sharing. It is also noted that due to the 
economic situation of marginalised 
communities, there may also be limited 
access to online information. Thirdly, it 
appears that the experience of 
environmental effects may encourage 
adaptation, as full-time employed persons 
and landowners have stronger perceptions 
about the consequences of climate change 
on the physical environment. Finally, the 
fact that many fishers/residents believe that 

the government is most responsible for 
addressing climate change, can affect the 
willingness of fishers to implement 
adaptation measures given their limited 
resources. 

Considering the relationships that exist 
between these environmental psychology 
variables - knowledge, perceptions, and 
behaviours - and the mounting evidence of 
climate change impacts on communities, it 
is important that research like this 
continues. It is expected that further 
research will allow for decision-makers to 
put the best measures in place to allow for 
increased implementation of adaptation 
measures, thus leading to improved 
mitigation and potential impact reduction 
on vulnerable small island developing 
states, both within the region, and on a 
global scale.

Blogger and advocate Jamala Alexander began 
‘Jams’ Journey Blog’ in 2017 aiming to increase 
environmental awareness. In 2018, Jamala began 
working with Tech4Agri, an opportunity through 
which she is building skills in journalism and 
communications, complementing her passion as an 
environmentalist. She also recently completed her 
BSc. Geography degree.
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C limate change continues to 
be the phrase on the 
tongues of the masses. 

Believed by some to be a danger of 
the imminent future, scientists – 
especially those who work closely 
with corals - are fully aware that the 
effects are already occurring today. 
Warmer oceans are a well-known 
side effect of climate change; it 
already is and it will continue to be 
detrimental to the health of coral 
reefs in years to come. The findings 
produced from large scale experi-
mental work has implied that coral 
reef resilience (that is, resistance to, 

written by Jeanelle Irvine

and recovery from climate-induced 
stress events) cannot effectively be 
managed at the local level. This 
conclusion was made, however, 
without even testing to see if 
small–scale actions could be truly 
effective.

With widespread coral mortality 
taking place globally and within the 
Caribbean, it is in our best interest to 
determine what small-scale coral 
reef management interventions can 
make a meaningful difference in our 
efforts to protect our reefs. CESaRE Impacts10



Through interviewing and surveying 27 
coral reef management agencies across the
Florida coast, Shaver, Burkepile and Siliman 
(2018) sought to determine if the 
long-standing practice of removing of 
invertebrates such as snails and sea stars 
that prey on coral tissue (called corallivores) 
is a useful practice in improving resilience 
of corals on a local level. Results showed 
that while most agencies regularly removed 
corallivores ‘as needed’, only two agencies 
were doing so during times known to be 
stressful for corals, such as periods of warm 
temperatures. Coralliophila abbreviata, a 
species of corallivorous snail, are known to
prey on reef-building corals, but the scarcity 
of those coral types in recent years has led to
the snails preying on certain brain corals 
instead. These coral types are collectively
important for the construction of the reef’s 
sturdy 3-D structure, and so 
experimentation to improve its resilience is 
crucial.

The experiment was broken down into two 
parts: determining the extent to which the
presence of corallivores results in coral 
stress and death, and the extent to which 
corals recover after corallivore predation 
and the warming event. The colonies under 
study in Pickles Reef, Florida were exposed 
to one of three treatments randomly:

1) all snails were removed from coral colony,
2) average density (5 snails per colony) or
3) natural to high density (10 snails per 
colony).

Despite snails only being observed on 2.6% 
of coral colonies within the study area, they
showed preference towards brain corals 
(found on 40% of brain corals observed), as
expected.
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Results indicated with strong confi-
dence that an increase in snail density 
results in a related increase in coral 
tissue loss. During the experiment, the 
corals under study were experiencing a 
warming event, based on temperature 
data acquired from a nearby weather
station. Visual assessment revealed that 
colonies with treatments 1 and 2 had 
only moderate bleaching during the 
warming event, while the colonies with 
the high-density snail treatment 
showed signs of severe bleaching. After 
bleaching had ended, and the tempera-
tures returned to normal, recovery was 
measured by assessing how many 
colonies survived and what percentage 
of colonies had tissue loss. 89% of all 
colonies in the study survived the stress 
event, and those coral colonies with the 
‘no snail’ treatment experienced 82% 
less coral tissue loss. Furthermore, those 
with 90 to 100% bleaching (which were 
almost entirely colonies with snails for 
the experiment) had on average about 
35% tissue loss.

Ultimately, the study revealed that a 
high number of snails compounded by 
persistent warm temperatures resulted 
in severe bleaching, and very high 
tissue loss after the bleaching event. 
Corals that are constantly struggling 
with predation by corallivores have 
lower energy levels than those without 
predation, because of the constant 

bodily repair and tissue loss. As a result, 
these corals are susceptible to bleaching, 
and less likely to recover afterwards. An 
additional factor that inhibits coral 
resilience is that the growth of algae on 
coral surfaces cleared by corallivores – 
which can hamper the coral’s natural 
growth, and cause bleaching even when 
water temperatures are normal. It is also 
worth noting that the establishment of
more ‘no take’ zones and marine 
protected areas in our waters should 
curb the density of these snails due to an 
increased presence of their natural 
predators – a charge geared towards 
environmental legislators and coral reef 
management agencies.

As the world continues to find a 
large-scale solution to the effects of 
climate change induced stress on corals, 
it is crucial that coral reef managers 
continue to act locally. Even though this 
study highlights one potential strategy, 
it is far from a wholesale solution. The
authors emphasise the importance of 
coral reef managers pinpointing local 
stressors on their coral reefs, such as 
high nutrient waters or overfishing, and 
designing experiments for intervention, 
while continuing snail removal meth-
ods. Shaver and her team have confi-
dently demonstrated that no matter 
how trivial and minimal the effort may 
appear, manual snail removal is worth-
while in our collective effort to make 
Caribbean reefs more resilient.

Jeanelle Irvine is a recent graudate of the 
University of the West Indies, Mona, with a BSc. 
in Marine Biology, and a Plant Biology minor. She 
hopes to commence graduate studies in September 
2019, in Natural Resource Management. In her 
free time, she enjoys photography and painting.
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I slands around the world face very 
specific challenges in their 
development. Islands, of course, are 

extremely diverse in form, but despite their 
many differences, there are big 
opportunities for collaboration between 
them. From the Caribbean, to Patagonia, to 
Europe and the Pacific, islands can benefit 
from sharing knowledge and learning from 
one another. However, the practical 
difficulties of language, distance and cost 
mean that often, opportunities for 
face-to-face meetings and exchange can be 
infrequent. 

Despite the considerable distance between 
them and the differences in climates, 
economies, political status and culture, 
islands stand to gain greatly by sharing 
their experiences with successful (and 
unsuccessful) projects. Smaller islands are 
extremely vulnerable to climate change, 
and many are pioneering new strategies for 
climate mitigation and adaptation in the 
face of advancing threats. Despite 
contributing less than 0.5% of global 
greenhouse gas emissions, small island 
developing states (SIDS) are the most 
affected regions by climate change, and are 
urgently looking for solutions to better cope 
with the threats.

These challenges mean that island nations 
must rapidly innovate in order to become 
more sustainable and self-sufficient. As 
such, many islands have been at the 
forefront of major advances in renewable 
energy and sustainable development, and 
there is a strong argument to be made that 
collaboration between diverse islands can 
lead them to become hubs of innovation.
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Island innovation comes in many shapes 
and sizes: from European islands 
pioneering carbon-neutral technology to 
Pacific islands protecting vast swathes of 
ocean in a bid to conserve biodiversity and 
promote ecotourism. In a bid to become 
beacons of sustainability, the Caribbean 
region has come together with the ambition 
of creating the world’s first climate-smart 
zone. A coalition of regional governments 
and private sector businesses, the 
Caribbean Climate-Smart Accelerator is 
just one initiative that has been set up to 
promote innovation and sustainable 
development in the area in a bid to reduce 
the impacts of climate change and other 
environmental issues.

The driving forces behind the accelerator — 
regional cooperation and united policies — 
have the potential to become a blueprint for 
islands striving for efficient environmental 
action. This is where the limiting 
constraints of islands can be repurposed for 
their benefit. Smaller infrastructure and 
government systems allowing for more 
nimble implementation of new policies. 
Islanders have long relied on making do 
with limited resources in order to prosper. 
The limitations that have defined them for 
centuries drive the innovation needed to 
tackle a range of modern challenges — 
often with potential applications for 
beyond their own shores.



The challenges facing island regions 
require innovative solutions, and in 
order to promote innovation, there is 
a need to revolutionize how stake-
holders interact and collaborate. With 
successful use as a tool in driving 
innovation, the Triple Helix is a 
model that promotes collaboration 
between public and private sectors 
along with knowledge-brokers such 
as universities in order to achieve 
specific goals. By promoting commu-
nication and cooperation across 
industry, government and academia, 
the model yields multi-faceted solu-
tions for complex problems. These 
three major branches of society usual-
ly have a high amount of capital and 
influence on development, and the 
triple helix model ensures that they 
all pool their resources and 
know-how together in order to inno-
vate new solutions and technology.

For small island communities, it is 
even more vital that these sectors are 
integrated and collaborative as many 
issues cut across different fields. 
While the model has succeeded 
where they benefit from strong and 
efficient government, industries and 
tertiary institutions, it has not been 
able to have the same result in the 
Caribbean — but why not? 

Despite the triple helix model’s 
success elsewhere, it leaves out an 
important factor for island communi-
ties that often plays an outsized role: 
non-governmental organizations 
(NGOs) and civil society. Their 
importance to the region has often 
been understated, but NGOs often 

have a stronger presence and more 
central role in island communities 
and have helped support regional 
economies and mobilizing stakehold-
ers into action. By bringing these 
sectors into the fold, the quadruple 
helix is thus formed.

Integrating NGOs and civil society 
organizations provides a much 
broader outlook into regional innova-
tive solutions for islands. It enables 
island nations to go beyond just shar-
ing ideas by providing a better envi-
ronment for them to learn from one 
another, to share information and 
resources, and come together to craft 
comprehensive policies. The Quadru-
ple Helix model has had some early 
success in spurring innovation in the 
Caribbean and can be the genesis of a 
new and long-lasting partnership 
among not only Caribbean nations, 
but islands worldwide. As SIDS strive 
for sustainability, self-sufficiency and 
build a thriving economy, the quadru-
ple helix could lead to the start of an 
innovation revolution.

The quadruple helix promotes 
integration between sectors by build-
ing bridges and pathways for cooper-
ation between different sectors in 
different countries within the region. 
In doing so, the model enables the 
creation and implementation of com-
prehensive policies. The challenges 
facing islands require innovative 
solutions, and in order to promote 
innovation, there is a need to revolu-
tionize how stakeholders interact and 
collaborate.
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No island is an island on its own 
when it comes to implementing 
sustainable, innovative solutions. 
There exist major opportunities and 
challenges for islands to develop 
innovative ecosystems melding 
governance, science and the economy. 
One, in particular, the Sustainable 
Development Goals (SDGs), provide 
the Caribbean with an opening to 
collaborate and work together 
towards targets as a united group.

It is important for islands to share 
ideas regardless of development 
level. The need for joint action 
targeting the core challenges is clear, 
and by working together and 
collaborating on regional policies and 
their implementation, it will be easier 
to tackle overarching issues such as 
poverty and climate change. Islands 
should collaborate and help each 
other achieve their development 
goals, and digital technology 
provides a means to do this. Modern 
technology can allow for exchange 
and networks to be developed 
without the hassle of exorbitant travel 
costs and times with indirect routes 
faced by islands.

By building digital bridges between 
island communities we have much to 
share and collaborate with one 
another, learning goes both ways. 
Islands in the Caribbean can benefit 
from the development of cutting edge 
renewable technology being 
championed by islands off the coast 
of Scotland. It is true that islands in 
Scotland are developing cutting edge 
ideas around renewable energy that 

regions like the Caribbean can learn 
from, but the learning goes both 
ways. Likewise, Caribbean nations 
can teach the Pacific region how to 
engage with their diaspora and 
develop sustainable tourism.

Distances may separate islands, their 
culture, language and the 
socioeconomic situation may be 
different, but islanders far and wide 
share several traits. They aren’t just 
resilient, they’re imbibed in a culture 
of community where helping one 
another works towards the common 
good, creating a model that drives 
sustainable development based off of 
these qualities will ensure that islands 
will be leaders in innovation. By 
building digital bridges between 
island communities we ensure that 
we are able to share and collaborate 
with one another. Creating links 
between both sectors, academia and 
NGOs creates a united front that 
bond islands together against their 
common challenges.

James Ellsmoor is a contributor to Forbes and the 
CEO of Island Innovation, a company operating 
worldwide to build digital bridges and connect 
distant islands. He is the organizer of the Virtual 
Island Summit which will be held in October 
2019.
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B y 2030, seafood production is 
projected to be more than 151 
million tonnes - a considerable 

10% increase over current seafood 
production levels. Although seafood 
stocks (fish, crustaceans, and so on) in 
the wild continue to markedly 
deplete because of historically 
rigorous fishing practices, data shows 
that much of this predicted increase 
can be attributed to advances in 
marine aquaculture, or mariculture. 
This practice involves seafood 
production in waters more than three 
nautical miles offshore, and at depths
greater than 30m.

The Caribbean has already been 
exploring aquaculture on land and in 
coastal ponds, with tilapia 
(Oreochromis spp.) and the 
white-legged shrimp (Litopenaeus 
vannamei) respectively. The 
drawbacks faced by those 
aquaculture methods are mostly 
eliminated through offshore 
mariculture. Land based aquaculture 
is limited in size by the availability of
space, and freshwater and energy 
resources required to power the farm. 
Aquaculture in coastal ponds can 
result in large amounts of waste and 

The age old saying reads: “Teach a man to fish, and you feed him for 
a lifetime.” But what is the solution when the seas are being 
emptied at an unprecedented rate?  How will the lives of the future 
feed themselves?

nutrients being released into the 
surrounding waters, which can in 
turn, negatively affect nearby corals, 
and furthermore local marine 
tourism. The removal of mangrove 
areas (a vital fish nursery in the wild) 
to build infrastructure for coastal 
aquaculture is also a potential threat. 
There is arguably no limit on space in 
the open ocean, and any waste 
generated from farms would be 
taken away by outgoing currents.

Instead of nets, lines and hooks - as 
long utilised in capture fisheries, or 
construction of ponds to facilitate 
land-based aquaculture, mariculture 
involves the use of submersible
metal cages. These cages vary in 
price, depending on their size, design 
and materials used, but most 
importantly, enables production even 
in areas with high wave activity 
which would otherwise be 
considered unfit for any aquaculture 
farm.

Thomas, Clavelle, Klinger and Lester 
(2019) created a model or framework 
based on economic, political, 
biological and environmental data 
available for 30 Caribbean nations. In



so doing, they could estimate the amount 
of ocean space that theoretically could be 
developed for offshore mariculture. For 
this study, cobia (Rachycentron 
canadum) was used as the example 
species for mariculture in the Caribbean - 
due to its high market value, high 
tolerance for environmental changes and 
fast growth rate. Surprisingly, only 
slightly over one percent of Caribbean 
waters was deemed suitable (40,628 
square kilometres of marine space); the 
clear majority of the ocean space was 
found too deep to be considered feasible 
for any mariculture. The territories with 
the largest potential area were the 
Bahamas, Cuba, and Trinidad and 
Tobago. Some areas within the 
individual territories are also more 
suitable than others, and so would likely 
be more profitable. In addition, the 
waters near Jamaica, and in the 
south-eastern Caribbean (St. Vincent and 
the Grenadines, Barbados, St. Lucia and 
Trinidad and Tobago) are potentially the 
most productive for cobia farming, due 
to optimal growth temperatures for the 
fish year-round. 

The exciting news is that there is an 
enormous potential to produce cobia in 
the Caribbean – as much as 43.1 million 
metric tonnes per year collectively across 
sites! According to Thomas et al., the 
Caribbean’s current seafood production 
yields can be achieved through cobia 
mariculture of only 179 square 
kilometres of the region’s marine space. 
So, while the availability of space is not 
an issue affecting the possible expansion 
of mariculture in the Caribbean, picking 
the right site that would ensure 
maximum production and profits 
certainly is. There is some concern if 
mariculture would displace wild 
fisheries, but the large potential yield 
expected from even small farms (those 

roughly one square kilometre), as well as 
the presence of numerous potentially 
profitable areas in ‘suitable’ sites 
suggests that there should not be any 
extensive displacement of fishers. 
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With these findings in mind, one may see 
cobia mariculture as the solution for 
revitalising of regional fisheries, and so 
rapid development of the sector would 
be expected. If the enormous yields 
predicted are indeed realised, this could 
have abrupt effects on the global market 
price of the fish, and could influence 
potential profitability of the regional 
industry. However, the authors strongly 
suggest careful examination of the 
economic dynamics (that is, changes in 
supply and demand of cobia), before 
farms are rapidly implemented. 
Furthermore, diversification through 
farming of other fish species is strongly 
encouraged; while the model in this 
paper highlights cobia, mariculture of 
other economically important 
mariculture species is certainly possible. 
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Limited access to credit, the unattractive 
nature of aquaculture itself for foreign 
investment (attributed to its newness, 
unpredictability and lack of fiscal 
incentives), and the lengthy process of 
permits in some territories have all been 
cited as factors hindering the expansion 
of the Caribbean mariculture industry. 
As it stands, some territories have less 
stringent laws regarding mariculture, 
and are therefore more attractive to 
commence mariculture. It may useful to 
review these hindrances to ensure 
uniformity of standards across the region 
to attract key investment.

With keen planning of the industry, as 
informed by the findings of this study, 
mariculture may allow Caribbean people 
to feed themselves for lifetimes to come. 
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G lobally, the importance of the Irish 
potato, or white potato, as a food 
source and culinary ingredient 

differs between regions. Several Caribbean 
household dishes use Irish potatoes as a 
staple ingredient. A recent paper written by 
Sanderson et al. has outlined the possible 
effects that the toxic heavy metal cadmium 
has on Jamaican soils. Cadmium (Cd) is a 
worldwide concern as it is an environmental 
pollutant and crops grown on soils 
containing cadmium (including naturally 
enriched) are a major source of exposure to 
the metal. The soil accumulates Cd from 
natural sources such as the wearing away of 
parent rocks, and pollutants via human 
activities such as mining and phosphate 
fertilizer application. According to the 
research, the total concentration of Cd in soil 
is not always a good indicator of its 
concentration in the edible tissues of plants. 
However, reports on Jamaican soils have 
noted that a naturally high level of 
cadmium persists, and its absorption in 
edible crops is of great concern for farmers, 
stakeholders, and public health authorities. 
The aim of this study by Sanderson et al., 
was to determine the levels of Cadmium in 
soils in Jamaica and its gradual absorption 
in potato tubers, as well as the most 
influential soil factors -(pH, organic matter 
content (OMC), cation exchange capacity 
(CEC), electrical conductivity (EC), texture, 
and zinc (Zn) concentration) - that play a 
role in absorption in potato.

Plants with an accumulation of cadmium 
have reduced mass and growth (including
roots), a loss of the normal green coloration 
of leaves, and a reduction in the conversion 
rate of carbon dioxide to carbon. Two 
examples of other crops affected by 
increased Cd concentration are in 
strawberry plants (a 30% decrease in 

growth) and tomatoes (seedlings fail to 
carry out key biochemical processes during 
growth). An assessment of the health risks
to the Jamaican population was undertaken 
by comparing the daily intake of cadmium 
(based on 17 kg of Irish potato per capita 
and per year and body weight of 70 kg) to 
another study on Cd concentrations using 
fruits and vegetables grown in Jamaica. 
They found that their values are in the range 
of the compared study verifying their 
concerns regarding Jamaican soils’ 
cadmium toxicity. Once Cd is absorbed, the 
human body will retain the toxic metal and 
it will accumulate throughout one’s lifetime. 
Primarily, Cd is toxic to the kidney and can 
cause significant mineral loss in bone. There 
are no known advantages of Cd absorption 
for internal animal or plant functioning.

A total of 20 farms were selected where 
potatoes are traditionally cultivated in
Jamaica. The concentration of Cd in the soil 
and other soil chemical properties varied
between the study sites. Specifically, potato 
farms were selected in the parishes of St
Elizabeth, Trelawney and Manchester, 
where higher Cd levels have been reported 
relative to the island-wide average. These 
parishes are also traditional potato 
cultivation areas in Jamaica. Cd levels in 
soils in Manchester (16 farms) were over 5 
folds higher than the two in St Elizabeth, 
and the two in Trelawney. The soil’s pH and 
Zn concentration were found to be
the dominant factors influencing Cd 
accumulation in potato tubers. Additionally, 
the study showed that Cd uptake was 
higher in soils with a low pH.

Using the World Health Organization 
(WHO) regulation for potatoes (0.05 mg kg−
1 fresh weight), the Cd concentration in 
potato tubers was found to be 50% higher 
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Teressa Alexander, after conducting 
scientific research from cancer biology to 
insect biomechanics and currently in 
plant physiology, her dedication to science 
journalism, education and policy drives 
her objectives to (1) increase the visibility 
and engagement in scientific research in 
the Caribbean, and (2) accurately inform 
environmental policies.
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than the recommended figures, 
emphasizing the concern for human health 
risks in Jamaica. Although this study was 
done in Jamaica, it should serve to bring 
awareness to environmental impacts on 
agriculture in the Caribbean. Additionally, 
considering the potentially adverse effects 
on human health, it calls for the 
improvement of strategies to properly 
manage soil toxicity levels of cadmium in 
edible crop sites within the Caribbean 
region. Sanderson et al include further
suggestions based on the results of the 
study, indicating that by slightly increasing 
the soils’ pH and increasing the soils’ Zinc
concentration, the accumulation of Cd in 
potato tuber can be reduced. Applying zinc 
sulfate (ZnSO4), prior to planting can
increase the zinc concentration in the soil. 
Additionally, when using a Zinc-fertilizer, it 
should be of high water-solubility (N50%) 
to be an effective source of Zn. According to 
the U.S department of agriculture, potatoes 
are the No.1 vegetable crop consumed in the 
United States and the 4th most eaten crop in 
the world. Because Irish potatoes are so 
widely used in the Caribbean region for a 
variety of culinary purposes, it is imperative 
that the Caribbean population considers 
these recommendations to avoid possible 
health risks. Potatoes contain vitamin C and 
B6, phosphorus and other nutrients that 
support good health. The absorption and 
accumulation of these nutrients should be 
the only consequence of adding this staple 
to your dish.
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