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Editor’s Note
I’m pleased to introduce the third edition of CESaRE Impacts.
Before all else, I must commend and congratulate the entire
CESaRE publications team for their hard work and
commitment during this hectic time. Our publications this
time around have revolved around two main topics:
renewable energy and marine science. The feature piece
begins to take account of the effects Covid-19 has taken on the
sustainable development plans of the region.
Our most featured correspondent, Anastasia Gordon, helps us
begin to figure out what to do with all the sargassum that has
plagued our typically beautiful beaches. Roger Wason
introduces pioneering research in mass mortalities in coral
reefs caused by low oxygen levels. Climate change remains at
the fore of modern environmental research, as Zadie Neufville
highlights its effect on soil erosion by water. We have two
pieces on renewable energy this issue, especially relevant as
Caribbean coutries seek to transform their economies
post-Covid. Zsaria Diaz brings to light research on
geothermal energy resources (a paper written by our very
own Dr. Randy Koon Koon!). In the other renewable article,
Jason Rameshwar brings up the discourse on how countries
can transform their energy sectors, accounting for geographic,
biophysical, socioeconomic and political realities. Our feature
piece is from Daphne Ewing-Chow, who takes a look at the
region’s progress on the SDGs in light of the economic and
social shock of the pandemic.
We’ve received soundbites again this time around, featuring
Dr Koon Koon (University of the West Indies) and Mr Terrell
Thompson (University of Auckland) discussing their
respective papers. I sincerely hope that you enjoy this latest
edition, and that you continue to follow the entire CESaRE
ecosystem of activities. Thank you all for your continued
support.
Daniel Perreira
CESaRE Editor Intern
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S

ince 2011, vast amounts of
Sargassum seaweed have been
accumulated on the coastlines of the

Caribbean islands, negatively impacting
tourism and fishing, crucial economic
sectors of the region. In coastal waters, it
can cause bleaching or kill the already
fragile coral reefs; beached Sargassum
prevents turtle nesting and raises health
concerns as decaying Sargassum releases
pungent, toxic hydrogen sulphide gas.

This brown, free-floating macroalgae
named after its place of origin - the
Sargasso Sea in the North Atlantic Ocean forms large mats that drift with ocean
currents and provides a habitat for fish and
other abundant marine life. First thought
to have come from the Sargasso Sea,
satellite imagery and differences in their
physical structure revealed that Sargassum
influxes on Caribbean shores are linked to
a secondary source, northeast of Brazil. It
is believed that nutrient run-off from Brazil
and impacts of climate change, namely,
high sea surface temperatures and ocean
acidification, have created ideal conditions
for the large extent of Sargassum blooms in
our region.

 
    
 



But out of this unfortunate circumstance
brings opportunity. Sargassum can be
used for multiple purposes, from food
products like drinks and additives in soups
or bread, medicines for conditions like
hypertension, diabetes, and even HIV, to
the removal of harmful heavy metals from
industrial processes. In a study done by
Thompson et al (2020), they critically
review these applications but also
specifically look at anaerobic digestion, a
process that will break down Sargassum to
produce (bio-)gas for energy and fertiliser
for agriculture. They examine these as
practical solutions to managing and
minimising the adverse impacts of
recurring Sargassum beaching in the
Caribbean, using Barbados as a case study.
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The structure and nutrient content of Sargassum
makes it excellent at forming biogas (mainly
methane), which can be used in cooking, heating,
and generating electricity. Another material
produced from anaerobic digestion of Sargassum is
digestate. Added to the soil as a natural fertiliser, the
essential minerals it contains can greatly boost plant
growth and crop yields. However, there are several
considerations to account for to maximise the
potential of Sargassum anaerobic digestion. These
include preservation and storage due to the
infrequency and nutritional seasonality of
Sargassum, utilising pre-treatment methods to
remove impurities and other components that inhibit
digestion like salt, hydrogen sulphide gas, heavy
metals, and insoluble fibre, among others.
Additionally, co-digesting Sargassum and organic
garbage (like food, paper, frying oil waste) can
increase the methane output from the anaerobic
digestion process.

Thompson et al (2020) estimated that with 10,000
tonnes of Sargassum from influxes every year mixed
with municipal food waste, which is 41% of all solid
waste generated, anaerobic co-digestion can produce
111.35-gigawatt hours (GWh) of energy output in
Barbados. That is approximately 12% of the
country’s total energy demand! If paper waste is
added to the equation, then energy output increases
to 112.44 GWh. Though this an optimistic situation, it
provides useful insight into a potential source of
sustainable energy for electricity generation. In
addition to biogas, digestate can be separated,
pre-treated for toxic impurities, and used directly in
agriculture as an eco-friendly fertiliser to improve
food production in Barbados. Therefore, for a
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country highly dependent on foreign oil and gas and
a net importer of food despite its agricultural legacy,
Sargassum anaerobic digestion offers Barbados the
chance to improve food security and meet its climate
change and renewable energy goals.
Currently, seaweed is not used in the anaerobic
digestion process. To facilitate large scale production
of biogas and fertiliser in Barbados, further research
is necessary to overcome challenges like high
transport costs and maintaining a steady supply of
Sargassum for these industries. Nevertheless, the
costs for running an anaerobic digestion plant are
relatively low and energy output can be scaled up to
meet demand. Barbados also has a waste sorting
facility which will help in directing organic waste for
co-digestion with Sargassum. Incorporating a
digestate treatment for agricultural production will
enhance profitability but requires high operation and
investment costs. Thompson et al (2018) found that a
well-maintained anaerobic digestor can last for
almost 20 years while achieving returns on the
financial investment for a large-scale plant (~ USD 4
million) is 5 years.
The opportunities presented by Sargassum anaerobic
digestion can be extended to other islands in the
wider Caribbean which are comparably sized and
have similar socio-economic and energy profiles as
Barbados. Additionally, it offers the region and other
afflicted territories such as Mexico, Florida, and West
Africa, the opportunity to reduce the adverse
impacts of Sargassum invasions. Regional adoption
of Sargassum anaerobic digestion will require
government approvals, removal of financial and
legal barriers, stakeholder buy-in, and public
engagement and education of its dependability and
efficiency. Above all, an in-depth understanding of
seaweed and its seasonal changes, early warning
systems to predict inundations, and an assessment of
the region’s technological and economic capacity, are
needed to utilise Sargassum in commercial energy
and fertiliser production in the Caribbean.
Anastasia Gordon is currently a Clean Energy Policy
Fellow with the Alliance for Clean Energy NY. She has
worked in the Government of Trinidad and Tobago
strategically planning and implementing national
environmental policies and multilateral environmental
agreements for over 5 years. Anastasia holds an MPA in
Environmental Science and Policy (Columbia University)
and an MPhil in Conservation Leadership (University of
Cambridge).

CLICK HERE

to hear more from the author of this original work,
Terrell Thompson
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he decline of coral reefs has been well
documented and is associated with a
myriad of problems such as pollution,

overfishing, and climate change. However, the
effects of low concentrations of oxygen in the
water – a condition referred to as hypoxia – is
rarely mentioned in coral reef research.
Hypoxia is significant because it results in
“dead zones” in a body of water that do not
support life.
Altieri et al. (2017) documented such an
occurrence in an estuary in Bahiá Almirante,
Panama. Common to most temperate estuaries,
it experiences periodic hypoxia due to
restricted water exchange with the ocean,
seasonal periods of low winds, high
temperatures, and increases in nutrients from
agricultural runoff and untreated sewage.
Despite these conditions, the region was
relatively healthy, sustaining approximately
30% coral cover and multiple species of corals
at varying depths.

Tropical Dead Zones and
Mass Mortalities of
Coral Reefs

This all changed in September of 2010. Coral
reefs in the region displayed widespread
bleaching and signs of severe stress. However,
these signs were not common during bleaching
events and they only occurred below a
particular depth. More distinctly, sponges and
coral colonies spanning both deep and shallow
water displayed signs of death at the bottom of
their structures but not at the top. These
observations caused the researchers to suspect
hypoxic
stress
as
the
culprit,
and
measurements
taken
confirmed
this
hypothesis. Furthermore, such low levels of
oxygen concentration have never been
recorded in the region.
This insight was the catalyst for a widespread
survey of the water column in which 19 sites
were assessed. Though there was variation, the
oxygen concentration was lowest near the
bottom and at sites closest to the mainland.
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The low concentrations at these sites was explained
by the lack of exchange with seawater and the
terrestrial inputs of nutrients and untreated sewage.
A deeper dive into the effects of hypoxia showed that
~76% of corals were bleached at a hypoxic site,
whereas only ~3% were bleached at a normal
(normoxic) site. The following year, researchers
revisited these two locations and found that many of
the corals had died and there was reduced cover of
live coral at the hypoxic site, but there was virtually
no change in coral cover at the normoxic site. These
findings coincided with observations in laboratory
experiments which showed that hypoxia was
enough to cause bleaching and kill corals at regular
temperatures.

Researchers returned to the bay in 2012 to assess the
corals in the aftermath of the hypoxic event and
found that decreases in coral cover correlated with
low oxygen concentrations, and other parameters of
water quality could not explain the trend. The results
from this research also suggest that different species
of corals are more tolerant of hypoxic conditions and
tend to survive such events, resulting in a change in
dominance from one species to another.

Examining this phenomenon further, the researchers
compiled information from global databases and
found that approximately half of the reported dead
zones occurred in bays and estuaries. They also
found that 13% of coral reefs were at increased risk of
hypoxia due to manmade impacts and there were
instances in which hypoxia contributed to coral
death. Despite this information, it is suspected that
dead zones are underreported for a variety of
reasons. These include the lack of recognition of
hypoxia as a threat, the omission of oxygen data in
coral monitoring protocols, and the lack of sufficient
scientific research. To combat the silent threat of
hypoxia, these problems should be addressed and
serve as a guideline to form the basis of
management.

Roger Jevon Wason is a recent graduate of the University
of Trinidad and Tobago. His final year project assessed the
rate of recruitment of coral reefs in Trinidad and Tobago
using underwater equipment to detect the fluorescence of
young corals. He is currently focussing on photography
and film and aspires to become a filmmaker.
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Caribbean COVID-Recovery
Through The Lens Of The
Sustainable Development
Goals
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or the 43.5 million people residing on the 28
island nations of the English-Speaking
Caribbean, nuances in culture, economy and
topography are transcended by a shared
experience as Small Island Developing States.

inequality (SDG 10). Setbacks in these areas threaten
to derail the 2030 Agenda for Sustainable
Development,
exacerbating
pre-existing
vulnerabilities, and diminishing hopes of meeting
the SDG targets within the next decade.

Cross-cutting issues and a mutual demand for scarce
resources has also attached greater urgency to the
climate crisis. If the climate crisis and the COVID-19
crisis are not simultaneously addressed, there will be
little hope of achieving the 2030 targets.

The commonalities of geographic proximity, a
history rooted in colonisation and slavery,
vulnerability to economic shocks, climate change
impacts and consequently high levels of debt, have
created the foundation for a united platform for
advocacy, development and recovery from crises.

As the year comes to a close, the pandemic continues
to put unprecedented pressure on domestic finances
and social welfare systems, diverting resources away
from five years of steady progress towards the goals,
as governments are forced to sacrifice development
to protect their people.

In late October, at a virtual meeting of the Caribbean
Community (CARICOM), the UN Secretary-General,
António Guterres, referred to the “twin crises” as “a
once in a generation opportunity for the Caribbean
and its development partners to form a new alliance
for inclusive, sustainable and resilient recovery.”

The Sustainable Development Goals or SDGs (17
broadly defined goals with 169 targets and
indicators) provide a people and planet-centred
blueprint for an inclusive and resilient future, and a
unified strategic direction for the countries of the
Caribbean and the rest of the world.

This diversion of attention has placed the Caribbean
at an existential crossroads in the face of the
ever-present and increasing climate impacts while
hurricanes, heatwaves and droughts were
experienced at record levels this year. The threats of
sea-level rise, fragile ecosystems and biodiversity
loss continue to loom in the anxious backdrop of
Caribbean consciousness.

“Your unique voice is vital as we tackle shared
threats such as climate change, citizen insecurity and
the COVID-19 pandemic that expose deep and
systemic inequalities,” he said to regional Heads of
Government.

Currently more than 250,000 people in the Caribbean
have tested positive for COVID-19 and, while the
number of deaths has been relatively small, the
socioeconomic impacts have been significantly worse
than the virus itself.
In October, International Monetary Fund Deputy
Managing Director, Tao Zhang indicated that the
organisation is projecting an economic contraction of
12 per cent for the region in 2020— the deepest in half
a century.
In the English-speaking Caribbean alone there are 2.9
million people now categorised as food insecure—
1.7 million more than 6-months prior— with 400,000
battling severe food insecurity. (World Food
Programme)
Widespread closures of educational institutions have
affected more than 166,552,325 students from Latin
America and the Caribbean, creating major concern
among educators and parents. (UNESCO)
Impacts such as business closures, the sudden stop of
the tourism sector, severely diminished income
streams and mobility restrictions, have dealt immediate and direct blows to progress on several SDGs.
These include: poverty (SDG 1), food insecurity (SDG
2), employment and economic growth (SDG 8) and
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Unsustainable debt burdens, ballooned by climate
change vulnerability, have left little fiscal space to
respond to the myriad of simultaneous crises
produced by the pandemic. High debt-to-GDP ratios
have resulted in limited borrowing capabilities and
minimal resources for economic stimulation and
stabilisation.
“The COVID-19 global emergency and its extreme
repercussions have exposed the need for a
fundamental rethinking of many of the assumptions
that previously underpinned the international
economic order,” said Barbados Prime Minister, Mia
Mottley in a recent press release.
According to UNCTAD, the least developed
countries had an annual funding gap of $120 billion
to achieve the SDG targets, prior to the pandemic.
UNCTAD estimates that these countries now require
an additional $2.5 trillion of immediate resources to
begin to meet the challenges of the pandemic.
The socio-economic fallout of COVID-19 has
exposed a “developed country” bias in the 2030
Sustainable Development Agenda and a need to
level the global playing field.

Air, land, water, climate and oceans play an
invaluable part in Caribbean development. In the
context of the pandemic, the World Bank says that
“Latin America and the Caribbean’s rich natural
capital stands ready to underpin a recovery across
the region.”
In July, the Government of Jamaica announced that it
had revised its 2030 energy policy to enable a
reduction in its carbon emissions by one third over
the next decade, making it the first Caribbean
country to submit a tougher climate plan to the
United Nations.
“Shaping recovery plans in line with sustainable
development goals and Nationally Determined
Contributions, not only makes sense for us but it is
also critical to ensure we build back better,” said Dr.
Nigel Clarke, Jamaica's Minister of Finance and the
Public Service.
In April 2021, Barbados will host UNCTAD15 (the
15th quadrennial ministerial conference), welcoming
leaders from 195 countries to the Caribbean for the
first time in the conference’s history. This forum,
which takes place under the theme, “From inequality
and vulnerability to prosperity for all”, will set the
stage for a cohesively designed alignment between
the 2030 sustainable development agenda and the
unified global effort to recover from the impacts of
COVID-19.

“We need to rebuild
entirely from the
ground up,”
says UNCTAD Secretary-General Dr. Mukhisa Kituyi
of the conference agenda.
“For too many, going back to business as usual is
anathema to sustaining prosperity. From a trade and
development perspective, a better recovery must be
green, resilient, just and digital – but it must also be
for all people and all countries, not just those who
can afford it.”
In this light, a revised Sustainable Development
Agenda will facilitate a recovery that adjusts for
global inequalities. It will prioritise climate
resilience, inclusivity and productivity and will
facilitate competitiveness, innovation and economic
growth for all, regardless of size or economic power.

Daphne Ewing-Chow is a well-known and widely published
Caribbean journalist and food systems activist with a
passion for agriculture, food and the environment. She is an
active contributor to a wide number of global publications
including The New York Times, The Sunday Times
(London), the International Monetary Fund (Finance &
Development Magazine) and Forbes. She has also been a
speaker at a variety of international events, representing
organizations such as the World Trade Organization and
the United Nations. As a Senior Contributor with Forbes in
the areas of food, agriculture and the environment, she
focuses on Caribbean development through the lens of food
systems and the environment. As a communications
specialist and food systems expert, Daphne has managed
communications for climate change projects at the Food and
Agriculture Organization, one of which is ongoing, and
recently judged the $3 million Zayed Sustainability Prize in
the United Arab Emirates as well as the Rockefeller
Foundation’s $2 million Food System Vision Prize, where
she also serves as a mentor for food systems visionaries.
Daphne currently heads up a content team at Loop News in
the Cayman Islands and was the former Editor in Chief of
Living Barbados Magazine. She also served as President of
Thomvest Ventures Limited between 2012 and 2017.
Daphne holds a Master’s Degree in International Affairs
with a specialty in International Economic Policy from
Columbia University in New York.
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A

recent study examining the impacts of
land use and climate change on soil
erosion by water is bringing attention to

the potential effects of land degradation on freshwater supplies, food security and sanitation, which are
likely to be worse as a result of climate change.
When Pasquale Borelli et al. (2020) combined a
long-established soil erosion model with the scenarios from the latest Intergovernmental Panel on
Climate Change (IPCC) report, they intended to help
policymakers and modellers better understand the
potential impact of soil erosion in the future.
They also hoped to provide information leaders
would need to ‘explore’ the extent of future erosion,
identify possible hotspots, and provide opportunities for leaders to work with stakeholders to mitigate
the impacts.
Here in the region, the challenges loom as large
today as they did in 2000 at the first meeting of the
Caribbean Land and Water Resources Network,
which warned of the growing threat posed by
human-induced soil erosion caused by, among other
things, deforestation, farming, and construction.
Additionally, it spoke to the potential impacts on
freshwater and marine resources, and significant
contribution to soil degradation.

The Impacts of Land Use
and Climate Change on
Soil Erosion by Water

Soil erosion is recognised as a primary cause of land
degradation by the UN Convention to Combat
Desertification (UNCCD). In its most recent report,
the IPCC pointed to the absence of political action at
the global level and highlighted the many impacts of
soil erosion, which included an increase in desertification and land degradation.
Borelli found, however, that if scientists are to
provide more accurate forecasts, they would need
access to more data for many areas, including the
Caribbean.
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It seems that the study has exposed weaknesses that
could impact future planning but gives sufficient
information to provide insight into what is needed if
leaders are to benefit from critical but accurate data.
It also offers insight into the challenges that could
arise if the world continues to ignore soil erosion and
its impacts in a changing climate.
The report’s authors noted: “The effect of climate
change will likely be so pronounced that it will overwhelm the mitigation potential of adopting soil-conserving agricultural practices. Still, without a change
in agricultural practices, the effect would be multiple
times worse” (Borelli et al. 2020).
Notably, the report also provides an opportunity for
modellers and policymakers to identify the current
needs, and not only build more suitable tools and
models, but to collect, convert and share critical data
in formats that will allow analysis to take place.
Stemming soil erosion is critical to the Caribbean’s
success. A 2015 FAO report, the Status of the World’s
Soil Resources noted: “soil erosion represents the
greatest global threat to soil functions”. In other
words, erosion threatens food security, water quality,
climate change, and sustainable development. It is
therefore not surprising that this past July - August
period, Jamaica increased its emissions target under
the nationally determined contribution to include
land-use change. The consensus is that reducing
emissions and the factors relating to global warming
and climate change, must take into account
human-induced land degradation and soil erosion.

Zadie Neufville is an Independent Jamaican Journalist and
communications specialist writing on issues relating to
climate change, environment and development, women and
health. She also writes for Inter Press Service and is also a
part-time ITC analyst, Photography teacher and aspiring
researcher.
Twitter: @zpnine
E-mail: zadien@icloud.com
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M
Geothermal Resource
Potential:

An Energy Source Under Our
Feet


illions of years ago, the convergence of
the North American and Caribbean
tectonic plates resulted in the formation
of the volcanic islands of the Lesser
Antilles. This has left these islands with easy access
to the heat stored within the Earth, known as
geothermal energy. As the only renewable energy
source that is consistently available despite changes
in climatic conditions, geothermal energy excels at
providing baseload electricity; for some islands in the
Caribbean, it can provide a reliable, cheaper and
cleaner alternative to traditionally used fossil fuels.
A team of researchers from The University of the
West Indies (UWI) determined that the greatest
geothermal potential within the CARICOM member
states lay with the six Eastern Caribbean Islands
(ECIs) of Dominica, Grenada, Montserrat, Saint
Lucia, Saint Kitts & Nevis, and Saint Vincent & the
Grenadines, with an estimated total capacity of 6280
MW. These islands stand to gain both financially and
environmentally by integrating geothermal energy
into their grid systems. The collective cost of their
fuel imports in 2015 was US$529 million. Honorio et
al. indicates that the diesel engines used for power

generation emit greenhouse gases equivalent to
approximately 760g of carbon dioxide for every kWh
of electricity produced.
The UWI team also investigated the potential
economic and environmental outcomes of a scenario
based on CARICOM’s goal of 47% power generation
from renewables by 2027. In this scenario, set in the
year 2027, just under 185 MW of geothermal capacity
was installed across the six ECIs. This installation
meant that an annual import of 855,000 barrels of oil
was avoided. Considering three cases of per barrel
prices of US$50, US$75 and $US100 this meant that a
yearly expenditure of US$43, US$64 and US$86
million on fuel imports was avoided, respectively.
Furthermore, in total, all six ECIs avoided 1.1 million
tonnes carbon dioxide equivalent (tCO2e) emissions
annually. Geothermal power also has an average
capacity factor of 90%, meaning that a power plant
can usually produce 90% of its maximum power
output, making it a very efficient technology. At this
capacity factor and with full geothermal installations
across the six ECIs, 1455 GWh per year of electricity
was estimated from the 2027-based scenario, with an
average peak demand of 335 MW.
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Islands in close proximity to each other may also be
able to transmit and distribute electricity within a
shared grid. The research team proposed 2 such
schemes - Dominica-Guadeloupe-Martinique and
St.Kitts-Nevis. With Guadeloupe’s Bouillante
currently being the only geothermal power plant in
the Caribbean, and Dominica having the largest
geothermal potential, these islands could be poised
to become leaders in inter-island grid connectivity.
Although feasibility studies and exploratory wells
have confirmed the geothermal potential of these six
islands, there are still numerous challenges to be
addressed. These include high capital costs, and a
lack of confidence by financial institutions and
investors in these islands. The research team
suggests that these challenges can be overcome
through a collaborative, regional approach. In this
way, the islands of the Eastern Caribbean may be
able to reap the many benefits of having their own
reliable power supply.
Zsaria Diaz is an avid reader and research enthusiast
who's always ready to learn and happy to share her
knowledge. She is a final-year student of the MSc
Renewable Energy Technology programme at the
University of the West Indies, St. Augustine and has a BSc
in Chemical and Process Engineering from the same
institution. Zsaria has also written online articles on topics
such as renewable energy, fuel cells and the hydrogen
economy.

CLICK HERE

to hear more from the author of this original work,
Randy Koon Koon
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A

s we encourage the movement to greener
and more sustainable sources of energy, it
is vital to understand the delicate balance

of interconnected elements that affect its successful
implementation. A driver of this change is the
current high cost of electricity amongst Caribbean
islands (Figure 1), as using renewable energy sources
may provide “significant cost reductions” in
addition to being “cleaner than fossil fuel energy”
(Harrison and Popke, 2018, p. 169).

Geographies of Renewable
Energy Transition in the
Caribbean:
Reshaping the Island
Energy Metabolism
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% Price Difference of Household Electricity compared to World Average
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Figure 1: Sample of Island Electricity Price Comparison to World Average Price ($USD 0.14/kWh) for March 2020 (abstracted from GlobalPetrolPrices.com, 2020)

Although the environmental advantages of a cleaner
source of energy are clear, the decision to transition is
complicated by several factors, including:
• The ability of fossil fuels to become price
competitive (Foster et al., 2017)
• Lower fossil-fuel energy-return-on-investment
(Brockway et al., 2019, p. 612)
•Renewables are not replacing fossil fuels but are
rather expanding the overall amount of energy that
is produced (York and Bell, 2019, p. 40)
• Local technological knowledge of renewable
energies (Handayani, Krozer and Filatova, 2019)
• Relationship between geopolitics and energy
sources (Vakulchuk, Overland and Scholten, 2020)
Therefore, a multi-energy transition strategy for
energy will be needed for the future (Ediger, 2019, p.
2).
A comprehensive study by Harrison and Popke
(2018) looked at the adoption of renewable energy
sources, which illustrated the need to clearly
understand “island energy metabolism” (Figure 2).
The authors defined it as a “way to conceptualize
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relationships between the biophysical properties of
different energy sources and the distinctive
territorial,
infrastructural,
and
geopolitical
characteristics of islands”.
In essence, it is an integration of infrastructure,
systems, policies, users, and producers; each of
which is a dynamic element both influencing and
being influenced by one another. This idea is similar
to the current industrial revolution (Industry 4.0 or
I4.0) that is becoming pervasive in all aspects of our
lives.
This
concept
is
applicable
to
“small-commodity based economies”. I4.0 is the
gradual
development
of
intelligently
interconnecting discrete elements of a community to
enable faster and reliable exchange of information
that promotes the creation of new value (ideas,
products, services) as well as improve process
efficiencies whilst reducing waste and expenses
(King, Rameshwar and Syan, 2020).
By combining the philosophy of Industry 4.0 with
the island energy metabolism, we demonstrate that
what is required is an understanding of the “existing
energy assemblage” to facilitate “re-engineering of
the energy metabolism around new material
substances” that facilitates intelligent integration
with “existing social, political-economic, and
infrastructural networks” (Harrison and Popke,
2018, p. 167).

Island Energy
Metabolism
biophysical properties
of different fuels have
intersected with
markets, territories,
infrastructures and
geopolitical relations
to shape the fossil fuel
energy geographies

dynamic and
processual
characteristics of
technological and
infrastructural regimes
various earth forces
(solar, wind, waves,
running water,
geothermal and fossil
fuels) harnessed to
deliver energy

Harrison and Popke (2018) outlined specific actors of
influence, based upon their 2015-2017 study of
Dominica, Jamaica, Saint Lucia as well as Saint
Vincent and the Grenadines, summarised as:
• Utility grid infrastructure, ownership, and
monopoly.
• An energy policy that dictates the use of limited
natural resources as opposed to renewables.
• The total cost of electricity production, inclusive of
system maintenance and distribution operations, to
be shared amongst a small consumer market size
unable to take advantage of economies of scale.
• Island characteristics such as geography, politics,
economy as well as inter- and intra-transportation
systems.

Figure 2: Elements of Island Energy Metabolism (abstracted
from Harrison and Popke (2018))

The authors’ research provided a framework for the
development of a dynamic energy transition policy
for Small Island Developing States (SIDS). It outlined
the multi-factored decision-making approach
needed to select suitable, reliable, efficient, and
effective sources of energy to power our homes,
businesses, and industries. We must understand and
include the various actors of influence to improve
each island’s ability to respond and adapt to
changing conditions that affect energy safety and
security.
Jason Robert 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.
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