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I’m proud to introduce to you CESaRE Impacts 2nd Edition. In this 
edition, we continue to bring relevant and recent academic work to you, 
our readers. In much the same vein as out first issue, we cover a breath 
of topics and fields in our articles. What differs, however, is the scope of 
these issues, showing how environmental concerns are tied intimately to 
all other matters in our region. Through the work of our region’s 
academics, we gain perspective on Caribbean environmental problems, 
and the unique ways that we could tackle them.

In the midst of the current global health crisis, we have a timely feature 
piece by Omardath Maharaj, an agricultural economist, who brings to 
the fore the matter of food security in Trinidad and Tobago in the context 
of global trade disruption. We look at politics with a piece on 
accountability in climate change governance in the region. In addition to 
these works which investigate the wider economic and political 
implications of environmental concerns, we also have a number of more 
science centered pieces.  In a unique addition, we have an article that 
interrogates the value of Industry 4.0 for local manufacturing sector 
sustainability. Conservationist concerns are highlighted by articles on 
marine protected areas and human interventions in protecting turtle 
populations.

As a special treat in this issue, we also have voice commentary from one 
of the researchers whose work inspired these pieces. In so doing, we 
hope to further close the distance between academia and the public. We 
at CESaRE thank you, our readers, for your continued support in all our 
ventures. As we continue our work on CESaRE Impacts, we encourage 
you to look at some of our other projects. These include CESaRE Voices, 
our podcast and the CESaRE Journal, our academic publication. I hope 
that you are all safe and secure during this chaotic time.

Daniel Perreira
CESaRE Editor Intern
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Accountability in Caribbean Climate 
Change Governance

C limate change is one of the greatest 
existential threats the world faces 
today. The Caribbean region is 

particularly vulnerable to the adverse 
impacts of this global problem. As small 
island developing states (SIDS), we are less 
resilient to extreme climatic events due to 
our low elevation, small landmasses, and 
infrastructural and population density 
along coastlines. Climate change impacts 
such as sea-level rise, drought, coral bleach-
ing, increased frequency of hurricanes and 
storm surges, exacerbate the resource scarci-
ties and developmental challenges of our 
region. Moreover, limited financial, techni-
cal and human resources hinders the extent 
of each Caribbean nation’s climate 
resilience. This fact is compounded by a lack 
of economic diversification making us open 
to external economic shocks. No other 
sectors are more affected than the agricul-
ture and tourism industries, the mainstay of 
the region.

Minimizing the impacts and adapting to our 
climate vulnerability requires effective 
governance structures and processes specif-
ic to the context of the Caribbean. A major 
component of “good governance” is 
accountability to local and regional stake-
holders. In research done by Scobie (2018), 
she explores accountability in climate 
change governance using the Caribbean 
region as a case study. Accountability 
undergirds every stage of climate change 
governance, from setting priorities, imple-
mentation of policies, regulation, and 

enforcement to cooperative relationships 
and information sharing. Mechanisms of 
accountability ensure that relevant actors 
responsible for climate decision-making 
and action are answerable to others. 

Using past studies on environmental 
governance, Scobie (2018) developed a 
conceptual framework to define account-
ability. This Accountability Framework 
(Figure 1) distinguishes different types of 
actors within and external to organiza-
tions and agencies. It categorises the 
relationships between actors (normative, 
relational, decision, behavioural), and 
identifies accountability mechanisms 
available to actors such as third-party 
certification, stakeholder participation, 
performance monitoring, and self-report-
ing.

Figure 1 Climate governance accountability framework. 
Source: Scobie (2018)

written by 
Anastasia Gordon
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Scobie (2018) then used the Framework to better 
understand accountability in the region. This was 
done by analysing survey and interview responses 
from major representatives and experts from the 
Caribbean. These experts were involved in the gover-
nance and management of projects with climate adap-
tation or mitigation impacts. This included intergov-
ernmental partners such as The United Nations 
Development Program and the Food and Agriculture 
Organisation, regional institutions (e.g. Caribbean 
Community Climate Change Centre and the Caribbe-
an Environment Program), government agencies like 
the Ministry of Environment and Drainage (Barba-
dos), the Institute of Marine Affairs (Trinidad and 
Tobago), and similar agencies/departments in other 
Caribbean countries. They also included environmen-
tal non-governmental organisations (NGOs) such as 
the St. Lucia National Trust and the Environment 
Foundation (Jamaica) as well as the private sector, 
represented by members of tourism associations and 
chambers of industry, commerce and agriculture. 

The analysis of the survey and interviews revealed 
the levels, relationships and mechanisms of account-
ability that exist in and between these actors. Despite 
considering accountability as a fundamental part of 
good governance, Scobie (2018) found that low levels 
of accountability, as measured by the existence of 
accountability mechanisms; certification, stakeholder 
participation, performance monitoring, and self-re-
porting, exists in the region. Specifically, the study 
established that there is generally weak accountability 
to external stakeholders. Relationships among climate 
governance actors need to be strengthened especially 
to establish guidelines and standards (normative 
accountability), systems for stakeholders to assess 
performance (decision accountability) and sanction 
(behaviour acountability). Additionally, among the 
accountability mechanisms, self-reporting within the 
organisation and stakeholder participation were most 
implemented and a core part of the mandates of the 
regional actors’ organisations, though with question-
able quality. However, monitoring the performance of 
actors in the climate change sector and the utilisation 
of certification were not utilized. 

CESaRE Impacts3



The small scale and limited resources available to 
these agencies and organisations make these 
accountability tools difficult to employ. Low levels of 
accountability in practice can be attributed to a 
number of factors. These include perceptions that 
accountability mechanisms impede policy imple-
mentation; the disinterest of the general public in 
climate change initiatives; insufficient funding and 
mobilisation of civil society. The lack of accountabili-
ty and notably weak governance in Caribbean 
“limits the timely and effective implementation of 
climate adaptation and mitigation policies.” This 
study highlights that more climate finance and 
technical support is needed in the region to develop 
governance structures and processes building 
accountability in existing mandates and work-
streams. Moreover, utilizing elements of the 
Accountability Framework from this study can test 
the accountability of actors as well as strengthen and 
enhance effective climate change governance in the 
Caribbean. Good governance is vital for increasing 
the region’s resilience to climate change and for our 
survival.

Anastasia Gordon is an environmental professional 
with 5 years' experience in environmental policy, 
planning and management in Trinidad and Tobago. 
She has been involved in the implementation of 
environmental policies, stakeholder engagement 
and public outreach, and served as technical 
expert/representative on national committees and 
at international conferences. Anastasia has an 
MPhil in Conservation Leadership from the 
University of Cambridge and in May 2020, will 
graduate from Columbia University with an MPA 
in Environmental Science and Policy.

_
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ur world continually evolves. A change that is 
undeniable and consistent. Insufficient data 
(about the world) and incomplete algorithms (to 

model the changes) make it difficult to predict and 
adequately prepare for the future. The Caribbean 
community, a group of physically separated islands linked 
by sea and air travel, must understand this position even 
more acutely.  The region is not protected from the global 
changes of “socio-economic inequality, climate change, 
increasing environmental degradation, urbanization, and 
an increasing cyber- dependency” which result in “social 
instability, underemployment, involuntary migration, 
water crises, natural catastrophes or resource depletion” 
(Stock et al., 2018). The current global change is the viral 
pandemic (COVID-19). It is affecting our health, resulting 
in loss of lives as well as disrupting supply and demand 
creating an uncertain economic future. It is believed that 
this change caused by COVID-19 is accelerating Industry 
4.0 adoption (McMahon, 2020).

Industry 4.0 can help us achieve sustainability

We’re currently in the fourth industrial revolution, so aptly 
called Industry 4.0 (I4.0) (Figure 1).  It is based on the 
“digital networking of value creation modules” (Stock et 
al., 2018) and can be applied to the manufacturing sector to 
improve sustainability. This revolution “aims at connecting 
resources, services, and humans in real-time throughout 
the production” (Stock et al., 2018). It can be considered as 
an “evolutionary change in decentralised connected 
systems to enable the intelligent integration of the 
horizontal and vertical value chains of the organisation” 
(King and Rameshwar, 2017).

Industry 4.0: 
A transformation tool 
to create a better 
and sustainable future 
for the Caribbean
Written by J Rameshwar

O
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We can achieve sustainability!

Caribbean countries convert oil and gas (a 
non-renewable resource) into plastic products 
(as bags, bottles, and containers) or energy 
(fossil-fuelled electricity plants and vehicles) 
that adversely affect the environment through 
unsustainable practices.
Such negative implications are combatted 
through sustainable development goals, which 
focus on environmental, social and economic 
areas and that collectively aim to provide a 
better future. This approach has been identified 
by various bodies across the Caribbean. For 
instance, in Trinidad and Tobago through the 
development of policy documents, such as:

• Trinidad and Tobago Roadmap for  SDG 
Implementation April 2017 (Ministry of 
Planning and Development, 2017).

• National Quality Policy 2018-2030 for 
Trinidad & Tobago: The Link to Competi-

tiveness and Sustainable Development 
(Ministry of Trade and Industry, 2017).

• Draft National Policy on Sustainable 
Community Development (DNPSCD) for 
Trinidad and Tobago, 2018-2030 (Ministry 
of Community Development Culture and 
Arts, 2018).

• Trinidad and Tobago Trade Policy 
2019-2023: Towards Sustainable Economic 
Growth and Diversification (TTTP) 
(Ministry of Trade and Industry, 2019).

• Report of the Republic of Trinidad and 
Tobago Third International Conference on 
Small Island Developing States - National 
Report (Ministry of Planning and 
Sustainable Development, no date).

Stock et al. (2018) summarised the concepts of 
environmental, social and economic sustainability as 
seen in Table 1.

Figure 1. Industrial Revolutions (Graphic source DFKI (2011)
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These sustainability elements translate into 
actions, developed out of agreed policies and 
procedures, to conserve resources that may not 
be renewed or replenished with enough capacity 
to satisfy our needs. These actions aim to reduce 
the effects of damaging elements through 
alternate practices or simply no longer using 
them; and convert existing processes in the 
industry to create products that adhere to the 
goals.  

Industry 4.0 enables transformation

To survive in the future, we must change our 
way of thinking and doing. We must adopt a 
new paradigm. The old status quo is no longer 
“sustainable”. Our focus should be on 
sustainable development in every aspect of our 
region. An innovative approach must be 
developed and implemented to encourage this 
cultural change, as illustrated within Barbados’ 
solar water heating industry (Rogers, 2016) as 
well as the concerted effort by Grenada, 
Barbados, Jamaica and the Netherland Antilles 

Sustainability type

Table 1. Descriptive definition of key sustainability elements

Environmental

Economic

Preservation and survival of the ecological system, 
which is both, a source of natural resources and a 
sink for anthropogenic emissions; and it serves as 
the basis of life for humans who are part of this 
system

Includes the equitable inclusion of human 
resources, taking into account social classes, 
gender, age groups, as well as cultural and regional 
identity. The aim is to achieve social stability and 
individual freedom, combined with solidarity and 

Social

Description

Requires the upholding of competitive advantages 
and efficient market orientation while aiming at 
conserving resources and increasing the quality of 

to develop a sustainable renewable energy 
policy (Shirley and Kammen, 2013). This 
movement was highlighted in a study 
conducted in 2016, which demonstrated the 
alignment between Caribbean companies and 
sustainability, 305 regional companies 
implementing green economic systems 
revealed that environmental policies influence 
sustainable practises within the context of 
corporate social responsibilities (Shah, Arjoon 
and Rambocas, 2016).

To aid in this change we can use cyber-physical 
systems, cloud technologies, and digital twins. 
Stock et al. (2018) provide the following 
definitions for each term: Cyber-physical 
systems (CPS) are “hardware and software 
components, connected to the system 
environment via sensors and actuators”; Cloud 
computing can aid in the analytical processing 
of the large amounts of data provided by 
millions of sensors, each of which can send data 
to physically remote computers via the Internet; 
Digital Twin (or Digital Shadow) is the “fusion 

CESaRE Impacts7



These components can provide us with data 
about each product and its life cycle (from 
cradle to grave) to assess sustainability using 
ecological, social and economic indicators to 
identify and create value within each of the 
following key phases, as noted by Stock et al. 
(2018).  

• Source of the raw materials (Was the 
environment damaged? Was it ethically 
obtained? Is it a renewable source of 
energy?).

• Production and manufacturing processes 
convert raw materials into valuable 
products (What type and quantity of waste 
have been produced? How is waste being 
disposed? How much energy being used? 

How are products delivered to consumers? 
Are workers fairly treated?).

• Consumers finished with products (Where 
should it be placed? What value does it 
have?Can it create value?).

I4.0 can aid in this transformative sustainable 
value creation. It enables integration along the 
horizontal and vertical value chains, to connect 
every element of the environment (and 
stakeholders) to obtain real-time data that can 
be analysed to identify value. Products and 
processes, throughout the global network, will 
become smart and communicate their effects on 
the environmental, social and economic areas of 
sustainability.  

12

7

13

9

RESPONSIBLE 
CONSUMPTION 
AND PRODUCTION

INNOVATION AND 
INFRASTRUCTURE

CLIMATE 
ACTION

RENEWABLE 
ENERGY

INDUSTRY 4.0 
OPERATION

Figure 2. Relationship between I4.0 and Sustainable Development Goals 
(Graphic source : Bonilla et al., 2018,p. 11)
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Caribbean countries can adopt a combination of 
enabling technologies to achieve the I4.0 key 
concepts of evolution, connected systems, 
decentralised, intelligent and integration of 
value chains (King and Rameshwar, 2017).  
Although Industry 4.0 enables these 
transformations, it is important to understand 
the specific ecological and social potential 
within the industry.

J Rameshwar is an Electrical and Computer 
Engineer and Member of the IET. His career spans 
industries covering Power, Construction, 
Automation and Process at various levels from 
Field Engineer to Design Engineer to Managerial 
positions. Currently his focus is on small and 
medium industries transitioning into Industry 
4.0 and the Industrial Internet of Things as a 
mechanism for developing and accelerating 
innovative systems.

Integration through Industry 
4.0 Elements

Enhanced Opportunities towards 
Environmental Sustainability Effect on Flows

• Digitization (IoT and CPS)
• Real-time monitoring and data collecting  
• Big data analytics 

• Digitization (IoT and CPS)
• Real-time monitoring and data collecting  
• Additive manufacturing 
• Novel Business models 

• Digitization (IoT and CPS)
• Real-time monitoring and data collecting    
• On-demand production/customization

• Digitization (IoT and CPS)
• Real-time monitoring and data collecting  
• Big data analytics 
• Blockchain 

Implementation of smart grids

Implementation of smart grids

Implementation of life cycle 
assessments

Implementation of life cycle 
assessments

Implementation of reliable and 
transparent sustainability reporting 

on-demand parts manifacturing 
services instead of tangible product

Improve weak points of additive 
manufacturing (energy and 

recyclability) 
Extend integration with the circular 

economy 

Blockchain-enabled emission trading 

Decreased energy flows

Decreased energy flows

Decreased energy flows
Decreased material flows

Decreased waste flows
Decreased end-of-life products 

Increased reliable data
Decreased material flows

Decreased waste flows

Increased renewable energy

Increased renewable energy

Decreased GHG emission

Table 2. I4.0 elements linked to SDG: 7, 9, 12, 13 (Graphic source : Bonilla et al., 2018,p. 17)

SDG#13
Climate actions

SDG#12
Responsible 

consumption and 
production

SDG#9
Industry, 

innovation and 
infrastructure

SDG#7
Affordable and 

clean energy

SDG

JR
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C ARICOM’s food import 
remains a major concern in 2020. The 
development and spread of the new

COVID-19 are of international concern, with 
the World Health Organization (WHO) 
declaring the virus a global health emergency. 
Some countries in the region have announced 
travel restrictions effective almost 
immediately on visitors or citizens arriving 
within 14 days of having departed China; a 
few alarms were sounded thus far due to 
returning travellers and cruise ships.

At the time of writing in February, 
WorldoMeter is reporting that 78,773 
confirmed cases exist worldwide with 2,462 
deaths and 23,193 recoveries to date.

Experts say that since not every Coronavirus 
case is serious enough to need immediate 
medical attention; some cases in ground zero, 
Wuhan, could be undercounted in the official 
tally with rural areas possibly underserved 
and in other countries where testing and 
unfamiliarity remains slow. 

The virus has spread to every one of China's 
31 provinces, a total population of nearly 1.4 
billion people.

"The main reason for the declaration is not 
because of what is happening in China, but 
because of what is happening in other 
countries," WHO Director-General Tedros 
Adhanom Ghebreyesus said in January, "Our 
greatest concern is the potential for the virus 
to spread to countries with weaker health 
systems, and which are ill-prepared to deal 
with it."

ARICOM’s food import dependency 

https://www.worldometers.info/coronavirus/


CESaRE Impacts1613

CESaRE Impacts - October 2019

The WHO defines a public health 
emergency of international concern as "an 
extraordinary event" that constitutes a 
"public health risk to other States through 
the international spread of disease," and "to 
potentially require a coordinated 
international response." Previous 
emergencies have included Ebola, Zika 
and H1N1.

The discourse by regional leaders is either 
focused on health or immigration aspects 
of the issue; silent in addressing food and 
nutrition security. Even in Trinidad and 
Tobago, while the Minister of Health 
assures that we have sufficient medical 
equipment and supplies to deal with the 
issue locally. Chinese colleagues on the 
ground in China are saying that there is an 
urgent need for them to import N95 
protective masks, medical protective 
clothing, disposable medical protective 
masks, goggles, and other materials.

For import-dependent countries, 
international crises associated with our 
major trade partners can have deep 
repercussions on our local economy and 
people whose livelihoods are undoubtedly 
interconnected. 

Over the last 5 years (2014-2018), where 
ITC data are available, China exported 
almost US$ 360 billion in food and 
agriculture products to the world; food and 
agriculture product exports represented an 
annual average of 3.14 percent of total 
Chinese exports. Of all China’s exports to 
CARICOM, food and agriculture products 
constitute an annual average of 3.21 
percent for the same period, or US$ 88 
million. Overall, food and agriculture 
products represent an annual average of 
18.63 percent of total CARICOM imports 
or US$ 5.33 billion.

For Trinidad and Tobago (2014-2018), food 
and agriculture products represented an 
annual average of 4.09 percent of total 
Chinese exports to this country, worth 
almost US$ 17 million. Total Chinese 
exports to Trinidad and Tobago were 
estimated to be approximately US$ 348 
million in 2018.

Trinidad and Tobago (2014-2018) total 
imports averaged US$ 7.65 billion. Food 
and agriculture products imported are 
estimated to be US$ 959 million annually 
or 13.2 percent of total imports. 

Even now in the Lenten season, consider 
that China exports seafood products 
among many other foods and manufac-
tured items. Trinidad and Tobago would 
have imported an average of 26.69 percent 
of its imported fish and crustaceans, 
molluscs and other aquatic invertebrates 
from that market over the period 2014 to 
2018 worth almost US$ 44.2 million. Total 
seafood imports for that period are 
estimated to be US$ 165.7 million. In 2018, 
31.6 percent of seafood imports came from 
Chinese sources.

More than 20 countries and territories 
outside of mainland China have confirmed 
cases of the virus spanning Asia, Europe, 
North America, and the Middle East. As 
Wuhan and much of Hubei Province 
remained on lockdown, public transporta-
tion halted with many factories and 
businesses temporarily closed. While this 
happens on mainland China, international-
ly operated and connecting air and sea 
freight services have been suspended. 
International media have started to report 
on the estimated cost to the related logistics 
industries even describing the situation on 
the ground as “post-apocalyptic”.

CESaRE Impacts
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materials.

For import-dependent countries, 
international crises associated with 
our major trade partners can have 
deep repercussions on our local econ-
omy and people whose livelihoods 
are undoubtedly interconnected. 

Over the last 5 years (2014-2018), 
where ITC data are available, China 
exported almost US$ 360 billion in 
food and agriculture products to the 
world; food and agriculture product 
exports represented an annual aver-
age of 3.14 percent of total Chinese 

exports. Of all China’s exports to 
CARICOM, food and agriculture 
products constitute an annual average 
of 3.21 percent for the same period, or 
US$ 88 million. Overall, food and 
agriculture products represent an 
annual average of 18.63 percent of 
total CARICOM imports or US$ 5.33 
billion.

For Trinidad and Tobago (2014-2018), 
food and agriculture products repre-
sented an annual average of 4.09 
percent of total Chinese exports to this 
country, worth almost US$ 17 million. 
Total Chinese exports to Trinidad and 
Tobago were estimated to be approxi-
mately US$ 348 million in 2018.

Trinidad and Tobago (2014-2018) total 
imports averaged US$ 7.65 billion. 
Food and agriculture products 
imported are estimated to be US$ 959 
million annually or 13.2 percent of 
total imports. 

Even now in the Lenten season, 
consider that China exports seafood 
products among many other foods 
and manufactured items. Trinidad 
and Tobago would have imported an 
average of 26.69 percent of its import-
ed fish and crustaceans, molluscs and 
other aquatic invertebrates from that 
market over the period 2014 to 2018 
worth almost US$ 44.2 million. Total 
seafood imports for that period are 
estimated to be US$ 165.7 million. In 
2018, 31.6 percent of seafood imports 
came from Chinese sources.
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CNN reported that according to the 

International Air Transport Association (IATA), 

the total global lost revenue for airlines could be 

US$ 29.3 billion due to coronavirus. IATA 

announced that its initial assessment of the 

impact of the novel coronavirus 2019 outbreak 

shows a potential 13 percent full-year loss of 

passenger demand for carriers in the 

Asia-Pacific region. 

While these fears and tension simmer globally, 

the WHO renamed the deadly virus from the 

“Wuhan Coronavirus” to COVID-19 to avoid 

references to a specific location, animal species 

or group of people – stigmatization and cultural 

issues.

Undoubtedly, the integrity of Chinese food and 

agriculture exports may soon be called into 

question globally and brought under sanitary 

and phytosanitary scrutiny.

The possibility of a long quarantine should be of 

major concern for trade partners, not only for 

direct business with China but with those 

countries, ports, and freight which are 

connected via the global trade ecosystem. The 

developing world also relies heavily on Chinese 

technology and human capacity building in 

their efforts relating to food production and 

processing. 

In the circumstances, traditional food-exporting 

countries (import markets) may revisit their 

export strategies and internal policies towards 

building reserves and distribution confidence to 

maintain the food and nutrition security of their 

populations. Social media has been buzzing 

with videos of panic buying, food shortages and 

price gouging in different parts of China 

although authorities there have been strong in 

their efforts to ensure food supplies remain 

stable.
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It puts Trinidad and Tobago, and other 

Caribbean Community (CARICOM) members 

states – more than 18 million people, in an 

awkward and exposed position to those 

dynamics. 

Furthermore, to systematically reduce our 

reliance on extra-regional food products for 

consumption and light manufacturing and to 

bolster our capacity, there must be a 

fundamental shift in the sector’s priority, 

raising it on the national development agenda 

which is to be supported by an overarching 

national policy framework for sustainable 

agriculture and rural development.

Reduced foreign revenue and reserves in the 

face of maintaining our import dependence and 

debt servicing alone is a challenge. The 

potential for increased food prices globally is 

gaining momentum with restrictions, 

production and product sourcing, 

transportation and evolving food safety and 

trade issues. While higher prices may ease 

elastic demand, we depend on many imported, 

basic staple food products especially rice, fruits, 

vegetables, dairy products and meats including 

seafood. Alarmingly, Trinidad and Tobago 

imported US$ 23.2 million in a commodity such 

as garlic in the last 5 years.

In this context, I would encourage policymakers 

to utilize the available expertize nationally and 

through technical and coordinating bodies in 

the region to urgently move into contingency 

planning especially in the face of this and any 

other possible disaster to ensure food and 

nutrition security.

Planning and advancing food and nutrition 

security is a clear challenge for Trinidad and 

Tobago and I daresay, the wider region. This 

multi-dimensional issue needs vision and 

leadership. 
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Omardath is an agricultural economist 
with professional exposure to agricultural 
policy and implementation in Trinidad 
and Tobago, CARICOM, China and India. 
His graduate work is in relation to 
international trade policy and marketing. 
Omardath’s work included being 
positioned at the Seafood Industry 
Development Company, where he focused 
on the development and implementation of 
capacity building programmes which offer 
greater gender and social inclusion. He 
has also conceptualized and implemented 
many public education and awareness 
activities on the T&amp;T landscape such 
as the National Fruit Festival, Eat Local 
Day, and more recently – a national 
Breadfruit afforestation project. He has a 
solid reputation as an advocate and 
national point person that identifies with 
primary stakeholders for the issues 
confronting the sector in Trinidad and 
Tobago and other jurisdictions.
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Is Human Intervention Necessary 
For Sea Turtle Conservation?

“H ad it not been for the interven-
tion by people, these ancient 
animals would have probably 

gone extinct globally,” said Len Peters, 
Chairman of the Grande Riviere Nature 
Tour Guide Association (GRNTGA).

Grande Riviere, a protected beach on Trini-
dad’s north coast, is one of the largest 
nesting sites for Leatherback turtles in the 
world. On this one-kilometre stretch of 
sand, over 30 thousand nests are made 
every year. Other than the endangered 
Leatherbacks, two other turtle species are 
frequent to these shores: The Hawksbill and 
the Green sea turtle.

With such heavy traffic on one beach alone, 
demand for space becomes an issue - to the 
point that the turtles become their own 
enemy. A nesting female turtle will unknow-
ingly dig up another nest to lay her eggs. Of 
the 30 thousand nests, roughly only 20 to 25 
nests belong to the Green and Hawksbill 
turtles combined, making them even more 
vulnerable to losing their eggs.

This is where the GRNTGA steps in. 

Grande Riviere Nature Tour Guide 
Association
By creating artificial nests or “hatcheries”, 
eggs laid in vulnerable areas along the 
beach are relocated to the artificial nests, 
which resemble large wooden baskets filled 
with sand. 

“The hatchery and the nest relocation is 
designed to remove the vulnerable nests of 
the other species [Hawksbill and Green sea 
turtles] that use the site,” said Peters. “[We] 
move them to an area that we have 
cordoned off, incubate the eggs, and then 
release them as soon as they are incubated 
back in the natural environment.” 
Throughout the incubation process, data 
about the development of the eggs is record-
ed.

“Had it not been for the intervention, their 
eggs would not have a chance of reproduc-
ing,” Peters said.

Nest relocation is only one of the many 
conservation initiatives employed by the 
GRNTGA. They are also responsible for 
patrolling the beach to ensure the turtles are
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written by Kaaria Quash

“
Had it not been for 
the intervention, 
their eggs would 
not have a chance 
of reproducing
” 



safe; for providing guided tours to 

educate the public; and for helping any 

turtles that find themselves in immedi-

ate danger - such as entanglement in 

fishnets.

“It is because of the intervention of 

humans you can see based on the data 

over time, the population [of turtles] 

increasing,” said Peters.

Human intervention becomes a 
hindrance
A 2016 study led by the University of 

the West Indies researcher, Junior 

Darsan highlighted an instance when 

human intervention instead hindered 

the livelihood of the turtles. Following 

the overflowing of the Grande Riviere 

river in June 2012, a portion of the 

shoreline on Grande Riviere beach was 

eroded. The erosion was so extensive 

that local hotel owners and villagers 

were concerned that the erosion would 

undercut their establishments. The 

turtles were also affected, as their nests 

were destroyed by erosion. This led to a 

hasty engineering solution to remedy 

the situation.

This solution involved excavating sand 

from the beach to build a dam, as well 

as altering the flow of the Ferdinand 

river - a nearby river which was also 

causing the erosion—to flow directly 

into the sea. 

“Management of such critical habitats 

remains dependent upon continuous 

monitoring data which should be used 

to inform policy and decision making,” 

said Darsan in his study. The interven-

tion by the government led to even 

more nests being destroyed in the area 

where the sand was excavated for dam 

construction.
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“If allowed time, naturally occurring 
processes can repair degraded areas 
inthe coastal zone,” said Darsan. “The 
better course of action would have been 
to prevent infrastructural development 
in such proximity to the beach. It is clear 
that land use planning, approval, and 
regulation at Grande Riviere need to be 
more strongly informed by a multidisci-
plinary and holistic scientific 
approach.”

Kaaria Quash is a journalist from T&T 
working out of Montreal, Canada. His 
reporting covers environmental topics such as 
geography, mining, and sustainability. His 
short documentary on Leatherback turtles was 
featured in the 2018 Green Screen 
Environmental Film Festival. You can see his 
other works at www.kquash.com.
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written by Tadzio Bervoets

The Caribbean 
Needs Large 
Marine Protected 
Areas
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A recently published article in the 
journal, Science1 highlights the 
need for the establishment of 

large-scale, multi-island marine protected 
areas in the wider Caribbean region. Due to 
the critical role healthy marine ecosystems 
play for the economies of the wider Carib-
bean, the conservation of marine resources 
is critical. Particularly, concerning the 
conservation of highly migratory species 
such as sharks2, the establishment of 
spatially large, robustly managed 
multi-country protected areas is critical in 
ensuring both the survivability of species 
and the maintenance of marine resources 
crucial to fisheries3.

Sharks are some of the most endangered 
fish on earth, with some 100 million being 
hunted for their fins every year. In the 
Caribbean, whilst there is a relative scarcity 
of sharks regionally4, islands such as Trini-
dad and Aruba are known to have a signifi-
cant shark fin fishery. This despite many 
islands in the region moving towards the 
establishment of shark sanctuaries in their 
waters. In particular the Bahamas; Turks 
and Caicos Islands; Saba, Bonaire, and St. 
Eustatius; and St. Maarten have recognized 
the important role sharks play in local 
marine ecosystems and to their tourism 
economy. Scuba divers list sharks as one of 
their top three ocean encounters while 
visiting a destination5. 

Despite the conservation measures in place 
on many islands in the region, sharks are 
still being indiscriminately hunted, often 
driven by exaggerated media reports of 
shark encounters and the reputation that “a 
dead shark is a good shark”. Anguilla, 
Dominica, St. Barths and Antigua have all 
recently caught large pelagic sharks and not 
always for consumption6. 

The misconception that the animal has to be 
killed for the safety of coastal populations is 
still a part of our Caribbean mindset. A mind-
set that can only change through grassroots 
education and outreach on the important role 
these creatures play in keeping our Caribbe-
an Sea in balance.

Some actions are being put in place, however, 
with Mexico proposing to have Shortfin 
Mako regulated under the CITES convention, 
making the trade in the species subject to 
permits issued based on the sustainable 
harvesting of the species. Additionally, 
during the last Conference of Parties of the 
Cartagena Convention on the Conservation 
of Marine Biodiversity in the Caribbean Sea, 
the species were grouped with other shark 
species as requiring significant management 
actions to ensure that the species is protected 
throughout its regional range.

Tadzio is a seasoned environmental professional
and dive master. He’s worked in Tanzania, 
St. Eustatius and his native St. Maarten, where he
managed the St. Maarten Nature Foundation for
almost 10 years. Tadzio has accepted a new
challenge in becoming Interim Executive
Director at Dutch Caribbean Nature Alliance
where he leads efforts to build ties within the
Dutch Caribbean, as well as regionally
and internationaly
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