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MESSAGE FROM THE DIRECTORS

Welcome to our Inaugural Issue!

It has been a long road but our journey has led to great reward. Through many months of effort, CESaRE is able to
present to you our very first academic Issue, comprising of four articles from leading researchers within the region.
Focus has been given to the following themes falling under our research scope: Alternative Energy & Industry, Marine
Ecosystems & Fisheries, Policy, and Climate Change & Sustainability. CESaRE has a strong mandate to increase not
only access to information, but the very accessibility of that information. Each of our featured articles has been carefully
disseminated into three versions, The QuikEZ, The Detailed, and The UpCycle, with each serving to increase the
impact of our online publications.

Where did it all start?

The Journal of Caribbean Environmental Sciences and Renewable Energy (CESaRE) was incorporated as an NGO in
2017 out of a recognised need to modernise and revolutionise the Caribbean’s scientific research publishing. As of
date, there are an extremely small number of well-established scientific Journals hosting articles and research specific
to the Caribbean region. Moreover, they are mostly geared towards very niche fields, and for the most part, are not
current or in keeping with global Journal standards.

Development of a CESaRE Edu App for instance is one of many novel ways CESaRE intends to change the academic
landscape of the Caribbean. Our App will allow academics, researchers, and other interested parties to remain abreast
with the latest research findings in the Caribbean, pushing the boundaries of conventional academic publication. The
CESaRE Edu App will also be readily available and marketable to upcoming generations, promoting active
participation across a diverse range of backgrounds and access.

We are not done just yet ...

CESaRE will also bring Author Highlights, leading researcher interviews through our Podcast Series, and a dynamic
Online database to foster environmental change through a portal for job postings, blogs, and professional networking.

This is just the beginning of our mission and it will evolve to truly make CESaRE a leading body in academia.

We hope you enjoy our first Issue!

The CESaRE Board of Directors
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INTRODUCTION

The Caribbean Community (CARICOM)

The Caribbean Community consists of a total
population of just over seventeen million people and
fifteen members of state, from Antigua and Bermuda,
to Suriname and Trinidad and Tobago, encompassing
geographic, cultural and economic diversity. Energy
consumption and generation are the two pivotal
challenges that have continuously confronted
Caribbean nations. All fifteen CARICOM nations rely
on the importation of fossil fuels, some more than
others, and as such, all are susceptible to the volatile
nature associated with oil prices. The cost of domestic
retail electricity rates in the Caribbean islands is
averaged at USD $0.35/ kWh." Once more, the rate of
retail electricity price depends heavily on the extent of
fossil fuel importation. Collectively, the CARICOM
members total roughly USD $4.9 billion for annual
fossil fuel import costs.

Why transition to carbon-free and climate-sensitive
nations?

There exists an overwhelming necessity for the
transition away from fossil fuels and towards the
realm of sustainable energy. The unrelenting pursuit
of energy security has yielded a regional
Energy-Policy in 2013.”) Through climate-compatible
development, efficient utilization of renewable
resources, and carbon dioxide emission targets,
CARICOM has charted an era of true regional change.
Hence climate change discussions are frequently
positioned close to the area of renewable energy. The
physical and observable effects of climate change have
continued to affect nations globally and the Caribbean
nations are particularly vulnerable. In the context of

global carbon dioxide emissions, CARICOM nations
account for quite a small proportion (0.24% in 2012).
Among the fifteen CARICOM member states, the twin
island republic of Trinidad and Tobago considerably
leads the carbon dioxide emissions from energy
consumption. In addition, Trinidad and Tobago is also
the third highest nation per capita of carbon dioxide
levels globally®. The Caribbean has experienced
warmer-than-average temperature conditions during
2016, and Trinidad and Tobago clearly exhibited
record-breaking temperatures.

In 2016, Trinidad and Tobago recorded it
second-warmest (28.4°C) year, with its second-highest
annual mean maximum temperature of 31.7°C.
Furthermore, monthly mean temperatures (July;
33.4°C, October; 34.3°C) and daily extreme
temperatures (April; 36.3°C, October; 36.2°C) were
also recorded. The tropical Caribbean islands are
among the vulnerable areas to experience the
immediate and enhanced effects of climate change.
Low latitudes and exposure to the fertile expanse of
the Atlantic sea, generates not only increased
frequency of hurricanes visiting the Caribbean but
also higher categories of these furious climatic
occurrences. Hence Caribbean nations must
collectively combat the intimate relation of increased
carbon emissions and its link to worsening climatic
conditions, through an increased number of installed
larger scale renewable energy systems to produce
carbon-free form of energy. The incorporation of
renewables into the energy mix can inevitably tilt the
scale and yield favorable benefits on both an economic
and environmental scale.
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http://www.worldwatch.org/system/files/C-SERMS_Baseline_10.29.2015.pdf
https://data.worldbank.org/indicator/EN.ATM.CO2E.PC
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https://energynow.tt/blog/understanding-the-electricity-subsidy-in-tt
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What is sustainable energy?

Renewable energy (RE) is a clean form of energy that
derives its power through a resource that is naturally
replenished on a human timescale, and the
by-products are inherently carbon-free. The extent to
which energy is captured to maximize the power
output (useful work) of a resource while minimizing
the loss of power through heat or other forms can be
termed as energy efficiency. It is the combination of
both RE and energy efficiency that breeds life to
sustainable energy.

The major forms of renewable energy across the
Caribbean

The major forms of renewable energy across the
Caribbean are Solar, Wind, Hydropower and
Geothermal energy, with hydropower notably leading
the charge globally and regionally. Belize and Jamaica
collectively account for 126.1 MW of hydropower
potential, holding an 82% utilization overall. There
exists a maximum of 800.4 MW of untapped wind
energy potential throughout the Caribbean, however,
except for Jamaica that leads the way with a maximum
potential of 1,313 MW and having 34% utilization.
The immense untapped power beneath the islands of
Dominica, Grenada, and St. Kitts all contribute
towards 3,770 MW of potential geothermal energy.
Furthermore, this collective power potential is
approximately 28 times more than their power
capacity requirement as of 2015, therefore such islands
can become energy exporters. And finally, solar power
stands at a maximum power potential of 2525.9 MW,
however, only around 1.2% of the solar resource has
been utilized. Jamaica leads the solar power frontier
with the Content Solar farm, a 20 MW solar park that
is one of the largest of such a facility within the
Caribbean."!

The mutual challenges encountered by all Caribbean
nations are dwarfed by the abundance of unexploited
renewable energy resources. If such an encouraging

possibility was to be fulfilled, it will undoubtedly
position the Caribbean as one of the many beacons of
change combatting global efforts towards climate
change, while promoting sustainable energy
development and securing the economic and societal
needs of their nations.

Implications — Renewable energy hindrances

Although these actions previously mentioned for the
introduction of renewables are highly commendable,
there still exists challenges at hand for such a
transition. Notable reasons for such a tentative nature
exhibited by many nations arise from, uncertainty in
the energy prices (as such projections are coherent in
regard to the oil and gas industry prices), a lack of
energy diversification and review of business models,
and replacement of decommissioned baseload
systems. Furthermore, technical (isolated grid
networks, incapable to produce present and future
energy demands), socioeconomic, and environmental
challenges act as the major hindrances for the
CARICOM region.”

Looking ahead to the future

Most Caribbean nations lack the size to
self-sufficiently challenge for large-scale renewable
energy  projects that attempt to  attract
volume-oriented international financial markets.
Hence the allure to establish innovative financial
opportunities on a regional scale can provide an
alternative to enhance the development of renewable
energy projects of such scales. However, as previously
mentioned, recognizable progress has been made
throughout the Caribbean nations to foster and
integrate renewables into the energy mix.
Furthermore, CARICOM’s sustainable energy
programs have been introduced through the
Caribbean Centre for Renewable Energy and Energy
Efficiency (CCREE) organization created on February
2015  The realization of renewable energy
technology and applications have been ongoing across



http://www.worldwatch.org/cserms/baseline-report
https://www.google.com/url?q=https://renewablesnow.com/news/content-solar-starts-work-on-20-mw-project-in-jamaica-483843/&ust=1536112020000000&usg=AFQjCNF8guZNWKmS9-sNI_wYMQleA8cfAw&hl=en
http://www.worldwatch.org/sustainable-energy-roadmaps
http://www.worldwatch.org/cserms/baseline-report
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Caribbean nations through academia, private sector
organizations and governmental programs. The
continued efforts at a regional, governmental, and
societal level plays a crucial role to assist nations, to
meet established renewable energy targets. No longer
on the periphery, renewable energy, through efforts of
dissemination, application, and integration, is now
distinguishably carved into the energy mix of
Caribbean nations.
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INTRODUCTION

Why bother about coastal and ocean ecosystems?

There is an urgent need for all stakeholders in
Caribbean coastal and ocean ecosystems to get on the
same page to ensure that these critical transboundary
resources are managed sustainably. Coastal and ocean
ecosystems are critical for the well-being of Caribbean
people. They provide food, employment, recreation
and are part of our very ethos.!"! The threats to these
ecosystems are many and severe. They include
overexploitation of living resources, pollution from
land-based and marine-based sources and direct
physical degradation from inappropriate
development and practices.”? Add to this the
increasingly evident but still largely uncertain impacts
of climate change and there is a strong chance that we
may lose many of the benefits that we take for granted
from coastal and ocean ecosystems.

Less well understood is the extent to which these
resources and their threats are transboundary and
require a cooperative approach to addressing the
problems that they face. This transboundary nature

means we need to pay attention to the multiple
geographical levels at which action is needed to
address coastal and ocean ecosystem degradation.
These levels are determined by the nature of resources
which range in distribution from ocean-wide (e.g. in
the case of large pelagic fishes), through sub-regional
(e.g. in the case of flyingfish or lobster) to just a few
adjacent countries (e.g. in the case of coral reefs
ecosystems). Dealing with this multilevel nature
requires that we be able to strategise, plan and act
locally, nationally, sub-regionally and regionally

according to the problem being addressed. Further, for
these strategies and plans to work, we need to connect
these levels so that each can play its role and
information can flow up and down between them.
This has to happen across the entire Wider Caribbean
region (Figure 1).

Figure 1. The multilevel, interlinked policy cycle based model underlying the CLMEE

initiative.
What is the challenge?

Making this multilevel regional approach to coastal
and ocean ecosystem sustainability a reality needs:

1. A mental model of how this can all come together
to provide an integrated approach to ecosystem
based management of these ecosystems, something
we can all understand and buy into.


https://www.researchgate.net/publication/284210754_Caribbean_Sea_ecosystem_assessmentCARSEA
https://iwlearn.net/documents/7776
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2. A programmatic approach to making that mental
model a reality. The complexity of the problem is
such that if stakeholders at all levels are to obtain
the best possible outcomes from their efforts, they
will need to tune in on this complex bigger picture,
see where they fit into it and work towards making
all of the components network and operate
optimally.

Not only are the ecosystems and their threats
multilevel and complex, so is the institutional mix that
has emerged over the years to address the problems of
overexploitation, pollution, habitat degradation and
climate change. There are many local level NGOs and
CBOs, numerous state agencies in every nation of the
region, and more than 25 sub-regional state and
non-state organisations in this mix.** To leave this all
to sort itself out by chance would be irresponsible.
Similarly, to be in this mix at any level and to think
that you do not have to connect with other
stakeholders at the same level and those above or
below, is very short sighted”. This need for enhanced
coordination and connectivity has been recognized for
some time, but the enormity of the task, and the
challenges of coming to grips with it have caused
many potential change agents to throw up their arms
in defeat and go back to doing their own thing in their
own corner, persisting with business as usual.

Are we meeting the challenge?

Is there a bigger picture for coastal and marine
ecosystem management? Is someone trying to put it
together? Can it be understood? Is it possible to come
to grips with the complexity?

We think all the answers are yes. Since 2002, there has
been an ongoing and intensifying Caribbean Large
Marine Ecosystem initiative funded by the Global
Environment Facility (GEF) to develop a multilevel
institutional approach to tackling the problem of

* Not hyperlinked, see reference section
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coastal and ocean ecosystem sustainability in the
Wider Caribbean. It started with the development of a
multilevel conceptual model for the region!® followed
by an assessment of the transboundary problems that
we facel?l and a strategic action programme to address
them over the next 10-year period (2015-2025)". This
was intended to be the beginning of a long-term
iterative process that engaged all countries and all
regional and sub-regional organisations. It covers the
entire Wider Caribbean Region from the mouth of the
Amazon River through Central America, the Greater
and Lesser Antilles to the Bahamas (Figure 2).

0% % 00w

GULF OF
MEXICO

\ .

7 Anguila
- <~ Turks and Caicos | St Marti/St. Maarten
Cuba < » Saba
British Virgin | 1 0d Berboda )
R * US Virgn | st Eustatius
Cayman | @ i St Kitts and Nevis.
x> y N e Montserrat

Jamaica  Hatl  pominican  Puerto ‘¢ Guadeloupe
+  Dominica
S Martinique

St Lucia

»  oBarbados

£ 7St Vincent and the Grenadines
Grenada

5 Trinidad and Tobago 10%

PACIFIC
OCEAN

Guyana

Suriname  French
Guiana

Figure 2. The Wider Caribbean Region

So far, two phases of this initiative have been
completed and the third is underway (2015—2020)"°..
The major regional and sub-regional organisations
with responsibility for the marine environment have
signed on!"! as have more than 25 countries at the
ministerial level. As much as this may seem, it is just a
beginning. There is a very long way to go if all
stakeholders are to become functionally engaged,
contributing to progress and reaping the benefits of
being part of an initiative, the whole of which has the
potential to be much, much more than the sum of its
parts.
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What needs to happen now?

of the long-term well-being of coastal and ocean
ecosystems and the millions of people in the region
who depend on them.

The CLME+ initiative (also referred to as a partnership
and alliance) must make itself much more widely
known by (a) providing easy access to information on

past, present and future activities that shows the
benefits of an integrated approach and (b) building a
suite of ambassadors that spread the word wherever
they are out and about.

e All stakeholders — find out what the CLME
initiative is about and what it is doing at a REFERENCES
practical level that you can engage with in ways
. OPEN CLOSED
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NGO h id n dded Bennett, R. Carnegie, S. Clauzel, J. Corredor, M. Creary, G. Cumming, B.
ssot €y can provide, as well as get/ a € Davy, D. Deane, N. Elias-Samlalsingh, G. Fletcher, K. Fletcher, K. Garcia, J.
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Donors and Global NGOs — encourage your
recipients and collaborators in the region to
connect their activities with the CLME+ initiative.

There is an opportunity before us that we can choose
to engage with and build, or we can each continue
doing our own “thing” and let it go by to the detriment

. Monnereau, |. and H.A. Oxenford. 2017. Impacts of climate change on

fisheries in the coastal and marine environments of Caribbean small
island developing states (SIDS). Caribbean Marine Climate Change
Report Card: Science Review 2017: 124-154.

. Oxenford, H.A. and |. Monnereau. 2017. Impacts of climate change on

fish and shellfish in the coastal and marine environments of Caribbean
small island developing states (SIDS). Caribbean Marine Climate Change
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INTRODUCTION

Natural resources in the Caribbean are critical for
human well-being. The ecosystem services that they
deliver are the source of a variety of social and
economic benefits to people, including those
associated with the provision of food and materials,
the regulation of nutrients, waste and water,
opportunities for recreation, culture and aesthetic
beauty, and protection from natural hazards.
Nature-based tourism and natural resource extraction
are critical but volatile sources of economic activity in
the Caribbean?, providing employment, income and
foreign exchange.

Natural resource policy in the Caribbean must strike a
delicate balance. On one hand, there is a need to
exploit the land, forests, air, water and oceans for
economic growth and development. The short-term
needs for income, employment and food security in
the Caribbean have been heightened by the region’s
slow recovery from the global financial crisis,
mounting debt burdens and impacts from natural
disasters.’! On the other hand, is the need to maintain
the quality and integrity of the natural environment so
that it will continue to deliver valuable goods and
services to current and future generations.

The development of coastal lands to support tourism
provides an example. Coastal tourism is a vital source
of employment and foreign exchange for many
countries in the region. Yet the loss of environmental
quality that accompanies coastal development creates
social and economic costs in terms of heightened risk
from natural disasters, dilution of culture, loss of
access, and potential deleterious impacts on the

tourism product itself. Fisheries provide another
salient illustration of the challenging tradeoffs facing
policy makers. The extraction of marine resources
provides an essential source of food security, culture
and livelihoods. Yet, this exploitation can lead to loss
of ecosystem resiliency and lower potential future
harvests, jeopardizing these socioeconomic benefits.*!

Only when the costs of resource damage are weighed
against the benefits of extraction and use, can the
proper balance be achieved with policy. Put another
way, the benefits of environmental protection and
maintenance of ecosystem services must be measured
and compared to the costs of reduced extraction and
use. As simple as these concepts are at the surface, a
close look at environmental conditions in the region
suggests that we have a long way to go. The natural
resource assets of the Caribbean are under constant
threat from a variety of sources including pollution,
land conversion, over-fishing, coastal development,
runoff and sedimentation of reefs, and climate-related
impacts such as warmer sea surface temperatures,
increased storm intensity, and sea level rise.!

Market Failure

The cause of our collective shortcomings in properly
managing these critical resources is no mystery:
without policy intervention, market-based economies
will fail to provide the quantity and quality of natural
resources that are best for society. Unlike other goods
and services, a majority of the benefits provided by the
natural environment are “hidden” from view because
they are not revealed in clearly observable market
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outcomes. The relative absence of market signals
regarding the value of environmental benefits and the
costs of degradation results in readily observed
market values carrying more weight in the policy
process. Further, the benefits derived from ecosystem
services are often shared across society, and cannot be
packaged and made available to buyers. Because
people are generally unwilling to pay for things when
the benefits are shared and because businesses cannot
survive without profit, these characteristics eliminate
the incentives that drive markets to mutually
beneficial outcomes.

This outcome is both understandable and unfortunate.
Because we lack formal measures of the contribution
of natural resources to human wellbeing, it is
understandable that policy makers give them limited
attention and treatment. Given the long-term nature of
environmental change, the results-based incentives
provided by short-term political cycles, and the
tendency (especially in difficult economic times) to
heavily discount the future, it makes sense that policy
makers and the general public respond to immediate
wants and needs. The unfortunate result of this
imbalance is the long-term decline in the natural
resource assets that sustain our health, wellbeing and
economic prosperity.

While the idea of market failure is not unique to the
Caribbean, it is clear that policy makers in the region
have a unique set of challenges in correcting it. These
include poor governance, lack of resources and
capacity, overlapping and competing institutional
arrangements and a regional heterogeneity that
includes numerous Small Island Developing States
(SIDS) and large continental countries that often have
different goals, needs and capacities.”! The Caribbean
region’s inherent dependence on natural resources
and ecosystem services also creates a unique
vulnerability which directly threatens economic
growth and development” making effective
conservation policy all the more critical.
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How Can Our Research Advance Policy in the
Caribbean region?

First, we can do a better job at connecting our research
to policy outcomes and directives. Academic
researchers often produce only vague visions of a
sustainable future without connections to clearly
defined policy actions that will move us forward."!
Because people, businesses and governments are more
likely to adopt sustainable practices if it is in their best
interest to do so, we should present our findings in a
way that is easily understood outside of the scientific
community in terms of how and why the use of
natural resources is linked to the wellbeing of
Caribbean people. Monetary values are an obvious
metric that can serve to illustrate the hidden benefits
of protection and the costs of degradation in a way
that informs policy and raises general awareness. We
also should strive to connect our research to
non-monetary outcome measures such as food
security, employment, risk reduction, human health,
happiness and cultural identity. Connections to
human values and outcomes should be bolstered by
actionable recommendations that illustrate how the
imbalance between market and non-market outcomes
can be remedied, particularly as it relates to the
acquisition and channeling of resources toward
sustainability efforts.

Another important step is to involve local
stakeholders in our research at all levels from the
inception stage (i.e. formulation of the research
question) to the communication of results. Involving
local policy-makers, resource managers and other
stakeholders in the research process, will make results
more understandable, defensible and actionable, and
will enhance on-the-ground capacity for continued
study and dialogue regarding the tradeoffs required to
advance ecological and economic sustainability.”!

These efforts will likely require that we move out of
our discipline-specific comfort zones and into
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interdisciplinary teams. While it is well understood
that no single discipline can solve natural resource
management issues, most researchers are trained and
conversant only in the language, methods and
assumptions of their particular discipline. Branching
out into other disciplines will help us understand
where synergies lie that can be effective at persuading
policy makers.

For example, as a natural resource economist who
focuses on the value of environmental quality, I can
present a compelling argument that many Caribbean
economies depend on tourism and that tourism
depends, in large part, on environmental quality.®
Coastal ecologists understand that natural shoreline
features such as reefs, seagrasses and mangroves
provide resilience and protection from storms and
rising sea level.”) Fisheries scientists understand that
the loss of nearshore habitats are key threats to
fisheries productivity and sustainability.! Combining
these strands of research reveals the potential for
environmental policy to advance human wellbeing in
numerous ways. The environmental characteristics
that attract tourists and their foreign exchange also
serve to mitigate risks associated with climate change
and improve the viability of nearshore fisheries.

Similar synergies certainly exist with regard to water,
waste  management, renewable energy and
sustainable agriculture. Finding and illustrating these
crosscutting areas where social, environmental and
economic sustainability are inexorably linked will
help to mainstream environmental policy such that it
will be addressed not only by NGOs and ministries
with direct connections to the environment, but also
by more politically powerful entities such as
ministries of finance, planning and development!'’,
and may help to permanently incorporate
environmental protection into national development
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Conclusion

Effective resource policy can promote the triple
bottom line of sustainable development, facilitating
economic growth, advancing social well-being and
protecting the environment.”” Policy makers in the
Caribbean have a unique set of challenges in reaching
this end. Yet, without effective policy intervention,
market forces will continue to deliver suboptimal
environmental outcomes. To improve the policy
impact of our research we must present convincing
arguments that investments in the conservation of
natural resource assets are worth the costs of deviating
from the business as usual approach. This will require
that we clearly illustrate the linkages between the
economic and social wellbeing of Caribbean people
and the quality of our natural environment. By
involving stakeholders, seeking interdisciplinary
connections and providing actionable
recommendations our research efforts can advance the
triple bottom line.
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INTRODUCTION

The Climate is Vital for High-Quality Caribbean
Life, but it’s Changing

For people living in the Caribbean, climate change is
likely to be one of the most profound challenges to
improving human wellbeing. Climate Change is not a
distant threat; tropical ecosystems will experience new
climates earlier than other countries’, and these
changes will affect Caribbean people, setting back our
efforts to achieve Sustainable Development Goals
(SDGs). Our concerns about climate change should
not be limited to worries about tropical cyclones.
Climate change affects fundamental aspects of life
such as water availability and may increase floods and
drought. Sea level rise increases the erosion of the
beaches that tourism depends on, and increases flood
hazards.” Increased ocean acidification reduces the
survival of fish larvae, and the viability of shellfish
and corals®! thus potentially affecting the tourism and
fishing industries."! Increased temperatures may
reduce economic output for Caribbean and Central
American countries by as much as 2.4% for each
degree increase”, in addition to increasing the
viability of mosquitos and requiring more energy for
cooling people and storing food.

Our Development is not Sustainable

The Caribbean and Latin America has with few
exceptions (Haiti, Honduras, St Lucia, Suriname and
Venezuela) eliminated extreme poverty, but progress
in health, economic growth, inequality and justice
remains challenging.l’! Despite the dependence of
most Caribbean economies on healthy marine
ecosystems, the status of life under water, and life on
land, is poor. Although progress towards the energy

goal is good in several Caribbean states, this does not
translate into meeting the climate SDGs.”! The
highest-ranking Caribbean island in the Sustainable
Development Solutions Network (SDSN) Index and
Dashboard for 2018 is Cuba at 42, however, many
Caribbean SIDS score lower than the regional average.
What is worrying is that no Caribbean country rates
“Green” in education and the trend for education is
downward for two CARICOM members. Since
education and training are vital for goals eight (decent
work and economic growth and industry) and nine
(innovation, industry and infrastructure), those goals
currently have low scores for most Caribbean
countries.

How can we fix this?

Climate-related events, depending on their scale can
cause great destruction, erode or reverse development
gains and slow the pace of development.
Consequently, Caribbean countries need to build
resilience to climate change induced problems at the
level of individuals, communities, businesses,
nationally, and regionally. Our aim should be to
recover, not to where we were before the event
occurred, but to the point we would have been had the
event never happened.

To build resilience one must build human capital. One
way to do this is through education since education is
associated with increased long term resilience to
disasters.®! The World Bank report on the wealth of
nations indicates that human capital is the most
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important component of wealth.”) Building
humancapital is key to improving human wellbeing.
For island states with limited natural resources, it's
vital to build human capital through education and
training. Without a well-educated and trained
workforce, improving wellbeing and economic
growth is almost impossible.

Addressing climate change is not easy, and while
tropical countries may focus on adaptation, there is
still uncertainty about how best to adapt, and
precisely what to adapt to. We have to adapt while
simultaneously addressing other developmental
problems such as improving governance and justice.
Climate change is a wicked problem.!"”) One way to
tame a wicked problem is to generate knowledge
about it. The role of scientists is to produce as much
new data and information as possible through
research and disseminate it effectively. This could
include continued update of data on risk and the
status of the physical world; accurate forecasting and
scenario building.

Research should also be directed to problem solving,
particularly for the major problems that beset
development in the Caribbean. Of course, scientific
data and research alone are not enough. Good
information needs to be disseminated, made freely
available and applied to problems. Journals,
particularly if they allow open access, can play an
important role in disseminating quality information
and evidence to researchers, particularly those in
developing countries. Some publications should
bridge the gap between science and policy by
brokering knowledge and creating information that
can be used by the private sector, governments,
communities and civil society.
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