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Introduction to Annexes 1–7

Information is the cornerstone of strategic planning for future growth. These seven annexes to the 
Study on the State of Agriculture in the Caribbean bring the key cross-cutting issues of agricultural 
sector development into focus: (1) climate change adaptation; (2) infrastructure and irrigation; (3) 
gender equality and youth empowerment; (4) fisheries and aquaculture; (5) horticulture; (6) livestock; 
and (7) nutrition. Each annex explores the multidimensional aspects of the agriculture sector in 
the Caribbean, including the many challenges facing the Caribbean Development Bank’s (CDB) 
Borrowing Member countries (BMCs). The investment priorities identified will contribute in various 
forms to the guiding principles of the CDB’s revised Agriculture Policy and Strategy Paper (APSP), 
jointly prepared by the Food and Agriculture Organization of the United Nations (FAO) and CDB. By 
identifying key trends in agriculture in BMCs and shedding light on the way forward, these annexes 
will inform CDB’s investment strategy for improved productivity, inclusive growth and sustainability 
within the region’s agriculture sector.

Annex 1:  
Climate change adaptation in the Caribbean region

The Caribbean is among the world’s most vulnerable regions to the adverse impacts of climate 
change. The changing magnitude and frequency of extreme events pose a serious long-term threat to 
communities and ecosystems in the region. Increasingly severe droughts, more intense hurricanes 
and sea level rise are among the impacts which have already been documented in the region, while 
projections expect current trends to continue during the course of this century. Climate change 
adaptation strategies are thus vital to sustainable agriculture and food production, natural resource 
management, biodiversity conservation, and health.

The adaptation priorities identified by BMCs are key to building the resilience of traditional sectors in 
the region, such as agriculture and fisheries, and supporting the growth of emerging sectors, such 
as tourism. Strategic investments supporting adaptation to climate change also provide significant 
nutrition, gender equality and food security co-benefits. 

Annex 1 identifies the challenges facing BMCs in the context of climate change and presents a holistic 
perspective of climate change adaptation (CCA), identifying key bottlenecks to adaptation along with 
linkages between adaptation and sustainable development at the local level and the sectoral level – 
agriculture, infrastructure and water resource management, coastal zone and disaster management. 
The scope and objectives of CDB are reflected in the key climate change adaptation investments 
proposed in Annex 1, while the climate change impacts and vulnerability information presented will 
support the plans and priorities identified by BMCs as well as their development outcomes.

Annex 2:  
Infrastructure and irrigation needs 

The trend in agricultural growth has been declining in the Caribbean region, with BMCs becoming 
increasingly dependent on food imports. At the same time, income insecurity and unemployment 
have increased in rural areas. However, through targeted investments in infrastructure, the many 
challenges facing the region’s agriculture sector can be addressed: low productivity, climate change 
and natural hazards, infrastructure limitations, commercial integration, limited access to international 
and tourism markets, and more. 
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Investing in specific infrastructure is a key factor in strengthening value chains. This annex focuses 
on priorities and guidance for investments in infrastructure to foster sustainable value chain financing 
and development, with key findings on opportunities for investments in infrastructure drawn from 
the Study on the State of Agriculture in the Caribbean. 

Resilient, climate-proof infrastructure, including irrigation and drainage, is essential for the improved 
productivity and competitiveness of the agricultural sector in BMCs; it enables farmers to comply 
with the demands from high-value chains in the domestic, regional and international tourism, 
processing and retail sectors. 

Annex 3:  
Gender equality and youth empowerment

Gender equality and youth empowerment are at the core of sustainable development. Annex 3 builds 
on the findings of FAO’s background study, Investing in Agriculture in the Caribbean: Development in 
the Era of Climate Change, which concludes that gender equality and youth integration in agriculture 
are essential considerations for improving the productivity and competitiveness of the agricultural 
sector in BMCs. 

The critical aspects of accelerating progress on gender equality and youth empowerment in agriculture 
are divided into five sections with the following focus: (1) key social inequalities in agriculture; (2) the 
region’s institutional and policy framework to address gender inequality and youth disempowerment; 
(3) the CDB’s comparative advantage in promoting gender equality and youth empowerment; (4) 
important ongoing initiatives and opportunities for BMCs to enhance partnerships and to deliver 
more effectively on their gender and youth objectives; and (5) options for mainstreaming gender and 
youth in agriculture sector policy and strategy (ASPS). 

Sixteen specific recommendations are made for key intervention areas, and some final suggestions 
are added for the CDB’s consideration regarding the implementation of ASPS gender equality and 
social inclusion objectives.

Annex 4:  
Fisheries policy and investment strategy

This study provides an overview of the fisheries sector in the Caribbean, highlighting key investment 
opportunities to support sector development in BMCs. The investment strategy envisaged adopts 
a comprehensive approach that addresses the constraints encountered by public and private 
stakeholders in the fisheries sector, as well as public institutions mandated to support sector 
development.

Key areas with the potential to inform the CDB’s fishery sector investment strategy include the 
following: developing regional and national level policy and enhancing implementation capacities, 
which directly impact sustainable resource management and the long-term viability of the sector, as 
well as climate-smart and mitigation strategies; developing aquaculture as a source of sustainable 
income and nutrition for local communities and a new source of sustainable economic revenue for 
the state; and improving value chain efficiencies and adding value to the artisanal fisheries sector 
through strategic and sustainable policies and initiatives.

Investments should be aimed at supporting the transformation of the island economies using 
the Blue Economy paradigm to develop an innovative ocean economic space. This paradigm shift 
presents new opportunities for the fisheries sector; it upholds the principles of environmental, 
economic and social resilience as well as sustainability. Although the fisheries sector policy and 
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strategy is part of the overall Agriculture Policy of CDB, it must also be viewed as an integral part of 
CDB’s Blue Economy Paper and align with its vision of the way forward.

Annex 5:  
Horticulture in the Caribbean

Horticulture is an important and specific component of agriculture that can be a powerful catalyst for 
economic growth, overcoming poverty, enhancing food security and stimulating growth in all sectors 
of community and regional economies. High-value horticulture is consistently more profitable for 
small-scale growers than alternatives such as cereal or root crop production. Horticulture creates 
more jobs, produces higher incomes, sustains the socio-economic viability of rural communities, 
and can contribute to national economies through export-related activities. At the same time, it is 
more demanding in terms of technology, infrastructure, pre- and post-harvest management, finance 
and knowledge. 

Most Caribbean countries are at an early stage of agricultural technology and the potential to 
increase productivity is substantial. Local initiatives in Caribbean horticulture need to focus on the 
diversification of smallholder cropping systems toward increased production, post-harvest handling, 
value-added processing, and marketing. There are many market niches waiting to be exploited, 
especially for creative enterprises if they can obtain technical assistance in the fields of market 
research, standard certification, packaging and product adaptation to the requirements of selected 
target markets and tourists visiting the region. These horticultural industries are highly differentiated 
across countries and across sub-sectors. 

Annex 5 identifies current limitations to horticulture sector growth in the region and presents the 
opportunities and strategies to counteract these challenges and spur growth. Recommendations 
include supporting the clustering of smallholders based on a product of common interest or 
common infrastructure, improving the performance and sustainability of plant quarantine services, 
and supporting the development of national food safety strategies.

Annex 6:  
Livestock in the Caribbean region 

Livestock production systems are transitioning in the Caribbean, driven by population growth, 
increasing demand, stricter quality and safety standards for animal source food, and increasing 
competition for land and water resources. Smallholders with crops and livestock are central in this 
progression, as livestock ownership forms part of rural livelihood strategies. Competition for feed 
resources in carbon-constrained environments implies that these systems will have to intensify to 
ensure an acceptable livelihood for its producers. However, enhancing the quality and quantity of 
feed, as one of the most important factors of animal production, should not be seen in isolation, but 
rather be assessed as part of the greater value chain, including all stakeholders. 

The mixed crop-livestock systems dominant in Caribbean livestock production systems will continue 
to be critical to future food security due to increasing competition for land, driven by continued 
concerns about climate change, energy security, urban expansion and alternative income sources 
for smallholder farming households. Competition for water is also expected to grow as a result of 
changing patterns of livestock production and the demand for fodder.

Annex 6 highlights the importance of long-term strategies for the development of improved livestock 
production, including appropriate husbandry and management support for small-scale growers. 
Increased livestock production will depend ultimately on the adoption of appropriate technology, 
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improved support services, market access and infrastructural development to stimulate increased 
productivity. 

Annex 7:  
Mainstreaming nutrition into agriculture investment in the Caribbean region

Nutrition security and agriculture are intrinsically linked. Achieving a nutrition-sensitive food 
system requires interventions at all stages of the farm-to-fork chain, from inputs and production, 
to processing, retail and consumption. This encompasses adopting a nutrition lens in agricultural 
practices and policies to enable a conducive institutional environment and capacity for nutrition-
sensitive agriculture. This annex identifies the multiple potential entry points for nutrition interventions 
that contribute to inclusivity, sustainability and effective nutrition, and mitigate against the double 
burden of malnutrition in BMCs. 

Nutrition-sensitive agriculture and food systems contribute to improving health outcomes through 
the production of diverse, safe and nutrient-rich food, income generation (which facilitates access 
to health services), reduced contamination of water sources, and the application of labour-saving 
technologies. 

Annex 7 presents potential strategies to improve food security and ensure access to healthy foods 
by all individuals and families through initiatives that ensure access to healthy and sustainable diets 
from appropriate and resilient food systems.

All of the abovementioned cross-cutting issues facing the agriculture and fisheries sector in the 
Caribbean are explored in detail in these seven thematic annexes to the State of Agriculture in the 
Caribbean. Together, they capture the synergies among sectors, revealing the complex challenges 
facing the region as well as the many opportunities for investments to promote growth, reduce 
poverty, and ensure sustainability.
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Acronyms and abbreviations

ACS	 Association of Caribbean States
AF	 Adaptation Fund
BMCs	 Borrowing Member Countries
CANARI 	 Caribbean Natural Resources Institute
CARDI	 Caribbean Agricultural Research and Development Institute
CARICOM 	 Caribbean Community Organization
CBF 	 Caribbean Biodiversity Fund
CBIT	 Capacity Building Initiative for Transparency
CC	 Climate Change
CCA	 Climate Change Adaptation
CCCCC	 Caribbean Community Climate Change Centre
CCCRA 	 CARIBSAVE Climate Change Risk Atlas
CCF	 Climate Change Finance
CCM	 Climate Change Mitigation
CCRIF	 Caribbean Catastrophe Risk Insurance Facility
CDB	 Caribbean Development Bank
CDB-CRS	 Caribbean Development Bank Climate Resilience Strategy
CIF	 Climate Investment Fund
CPACC 	 Caribbean Planning for Adaptation to Climate Change
CPUE	 Catch Per Unit of Effort
CRI 	 Climate Risk Index
CRS	 Creditor Reporting System (CRS)
DAC	 Development Assistance Committee
DFIs 	 Development Finance Institutions
EIB	 European Investment Bank
GCF	 Green Climate Fund
GEF	 Global Environment Facility
ICZM	 Integrated Coastal Zone Management
IPCC	 Intergovernmental Panel on Climate Change
LDCF	 Least Developed Countries Fund
MDB	 Multilateral Development Banks
NAP	 National Adaptation Plan
NCs	 National Communications
NDC	 Nationally Determined Contribution
ND-GAIN	 Notre Dame Global Adaptation Index
NDVI	 Normalized Difference Vegetation Index
ODA	 Official Development Assistance
OECD 	 Organisation for Economic Co-operation and Development
R&D	 Research and Development
SCCF	 Special Climate Change Fund
SEI	 Stockholm Environment Institute
SIDS	 Small Island Developing States
SIS 	 Small Island States
SLC	 Sea Level Change
UNFCCC	 United Nations Framework Convention on Climate Change
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Definitions1

Adaptation: In human systems, the process of adjustment to actual or expected climate and its 
effects, in order to moderate harm or exploit beneficial opportunities. In natural systems, the process 
of adjustment to actual climate and its effects; human intervention may facilitate adjustment to 
expected climate and its effects.

Adaptive capacity/Readiness: The ability of systems, institutions, humans and other organisms 
to adjust to potential damage, to take advantage of opportunities, or to respond to consequences. 

Anthropogenic: Resulting from or produced by human beings. 

Baseline scenario: The term baseline scenarios refers to scenarios that are based on the assumption 
that no mitigation policies or measures will be implemented beyond those that are already in force 
and/or are legislated or planned to be adopted. Baseline scenarios are not intended to be predictions 
of the future, but rather counterfactual constructions that can serve to highlight the level of emissions 
that would occur without further policy effort.

Climate change: Climate change refers to a change in the state of the climate that can be identified 
(e.g. by using statistical tests) by changes in the mean and/or the variability of its properties and that 
persists for an extended period, typically decades or longer. Climate change may be due to natural 
internal processes or external forcings, such as modulations of the solar cycles, volcanic eruptions 
and persistent anthropogenic changes in the composition of the atmosphere or in land use.

Climate projection: A climate projection is the simulated response of the climate system to a 
scenario of future emission or concentration of greenhouse gases (GHGs) and aerosols, generally 
derived using climate models. Climate projections are distinguished from climate predictions by their 
dependence on the emission/concentration/radiative forcing scenario used, which is in turn based 
on assumptions concerning, for example, future socioeconomic and technological developments 
that may or may not be realized. 

Climate scenario: A plausible and often simplified representation of the future climate, based on 
an internally consistent set of climatological relationships that has been constructed for explicit 
use in investigating the potential consequences of anthropogenic climate change, often serving as 
input to impact models. Climate projections often serve as the raw material for constructing climate 
scenarios, but climate scenarios usually require additional information, such as about the observed 
current climate.

Disaster risk reduction (DRR): Processes for designing, implementing, and evaluating strategies, 
policies, and measures to improve the understanding of disaster risk, foster disaster risk reduction 
and transfer, and promote continuous improvement in disaster preparedness, response, and 
recovery practices, with the explicit purpose of increasing human security, well-being, quality of life, 
and sustainable development. 

Early warning system: The set of technical, financial and institutional capacities needed to generate 
and disseminate timely and meaningful warning information to enable individuals, communities and 
organizations threatened by a hazard to prepare to act promptly and appropriately to reduce the 
possibility of harm or loss. 

1	 Definitions are from the IPCC (2018) Glossary of Terms, unless cited otherwise.
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Exposure: The presence of people; livelihoods; species or ecosystems; environmental functions, 
services, and resources; infrastructure; or economic, social, or cultural assets in places and settings 
that could be adversely affected. 

Global Climate Risk Index: CRI is an index based on the most reliable available data on the impacts 
of extreme weather events and associated socioeconomic data. The Climate Risk Index thus 
indicates a level of exposure and vulnerability to extreme events which countries should see as a 
warning signal to prepare for more frequent or more severe events in the future (Eckstein, Hutfils, 
and Winges, 2018).

Hazard: The potential occurrence of a natural or human-induced physical event or trend that 
may cause loss of life, injury, or other health impacts, as well as damage and loss to property, 
infrastructure, livelihoods, service provision, ecosystems and environmental resources. 

Integrated Coastal Zone Management: ICZM is a dynamic, continuous and iterative process 
designed to promote the sustainable management of coastal zones. Over the long term, ICZM 
seeks to balance the benefits from economic development and human uses of the Coastal Zone, 
the benefits from protecting, preserving, and restoring Coastal Zones, the benefits from minimizing 
loss of human life and property, and the benefits from public access to and enjoyment of the Coastal 
Zone, all within the limits set by natural dynamics and carrying capacity (EU, 1999). 

Land use and land-use change: Land-use change involves a change from one land-use category 
to another. 

ND-GAIN Index: The Notre Dame-Global Adaptation Index (ND-GAIN) Country Index is a free, open 
source index that shows a country’s current vulnerability to climate disruptions. It also assesses a 
country’s readiness to leverage private and public sector investment for adaptive actions. ND-GAIN 
brings together over 74 variables to form 45 core indicators to measure vulnerability and readiness 
of 192 UN countries from 1995 to the present (ND-GAIN, 2015).

Sea level change (sea level rise/sea level fall): Sea level can change, both globally and locally 
(relative sea level change) due to (1) a change in ocean volume as a result of a change in the mass 
of water in the ocean; (2) changes in ocean volume as a result of changes in ocean water density; 
(3) changes in the shape of the ocean basins and changes in the Earth’s gravitational and rotational 
fields; and (4) local subsidence or uplift of the land. 

Vulnerability: The propensity or predisposition to be adversely affected. 
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Summary

The Caribbean is among the world’s most vulnerable regions to the adverse impacts of climate 
change. The changing magnitude and frequency of extreme events pose a serious, long-term threat 
to communities and ecosystems in the Caribbean. Increasingly severe droughts, more intense 
hurricanes and sea level rise are among the impacts that have already been documented in the 
region, while projections expect current trends to continue during the course of this century. Climate 
change adaptation strategies are thus vital to ensuring sustainable development in the region, in 
particular in terms of agriculture and food production, natural resources and biodiversity, health, and 
tourism.

There are many drivers of vulnerability to climate change and natural hazards in the Caribbean:

hh small size and/or complex topography along with high population density in coastal areas; 

hh near-exclusive reliance on climate-sensitive economic activities, such as agriculture (mostly 
monocultures of commodities) and tourism; 

hh dependence on rainfed agriculture as well as on coastal aquifers; 

hh overexploitation of natural resources and reduced biodiversity; 

hh high public debt; 

hh limited hazard forecasting capabilities; and

hh incomplete mainstreaming of climate-related issues into policies and strategies. 

Since the mid-1990s, the region has received support to increase the readiness of its countries, 
and to adapt to the current and forecasted negative impacts of climate change. Adaptation deficit 
seems to be decreasing in countries like Grenada, Guyana, Jamaica and Suriname. However, climate 
change adaptation challenges persist, and in some cases, exposure to climate-related hazards has 
increased, as is the case for the Bahamas, Belize, Haiti, Saint Lucia, and Saint Vincent and the 
Grenadines. 

Over USD 1.4 billion has been allocated to support national and regional climate change mitigation 
and adaptation efforts since 2010; yet coordination and mainstreaming for adaptation initiatives have 
waned. Future investments in climate change adaptation in the region will require a more detailed 
understanding and national mapping of the above-mentioned drivers of vulnerability, including climate 
risks and ecosystem vulnerability. Based on current policies and active projects, the Caribbean 
Development Bank (CDB) has a strong comparative advantage in supporting the adaptation path of 
Borrowing Member Countries (BMCs), including the following priorities: (1) infrastructure (irrigation 
and water management, transport, access to energy, coastal protection); (2) climate-adaptive natural 
resource management and climate-smart approaches to value chain development and support; and 
(3) policy and planning (climate change strategic planning). 

The adaptation priorities identified by BMCs are key to building the resilience of traditional sectors in 
the region, such as agriculture and fisheries. Strategic investments supporting adaptation to climate 
change also provide nutrition, gender equality and food security co-benefits. The investment priorities 
identified in this Annex to the Study on the State of Agriculture in the Caribbean will contribute in 
various forms to the guiding principles of CDB’s revised Agriculture Policy and Strategy Paper, jointly 
prepared by FAO and CDB.
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Introduction

Background information
Over the years, CDB has prioritized the development of the agriculture sector in its BMCs,2 lending 
directly to governments and private enterprises, and indirectly to private enterprises through national 
Development Finance Institutions (DFIs). Through its Technical Assistance (TA) programmes, CDB 
provides financing to governments, national and regional agricultural support institutions, and 
non-governmental organizations to implement a wide range of activities that support agricultural 
development.

Most of CDB’s Borrowing Member Countries have achieved key development milestones in the 
post-independence era, including relatively high human development indexes and middle-income 
status. Nonetheless, CDB’s Strategic Plan 2015–2019 reveals that BMCs continue to face significant 
socioeconomic and environmental challenges. These include low and variable economic growth; 
unsustainable debt and weak fiscal management; high unemployment; high prevalence of non-
communicable diseases; crime and increasing threats to citizen security; persistent and extreme 
poverty; food insecurity; environmental degradation; and vulnerability to the effects of climate 
change and natural hazards.

As part of its efforts to contribute to sustainable development and poverty reduction, CDB developed 
a transformative climate-resilient policy and investment financing strategy for its BMCs. The five-year 
Climate Resilience Strategy (CDB-CRS, 2012–2017) is aimed at ensuring climate change adaptation 
(CCA) mainstreaming within the institution, and supporting the most vulnerable and least developed 
BMCs in their efforts to implement urgent priority initiatives (CDB, 2012). The strategy identifies a 
number of constraints to climate change adaptation:

hh Insufficient Research and Development (R&D) and poor technical capacities at the national level 
with consequent negative impacts on policy.

hh Ineffective mainstreaming of information and low awareness.

hh Limited interdisciplinary and multidisciplinary research, with specific gaps in relation to the 
socioeconomic impacts of climate variability and changes.

hh Inadequate prioritization in addressing climate change actions, both at the regional and national 
levels. 

The objectives of the 2012–2017 Climate Resilience Strategy are to (1) develop and operationalise a 
robust environmental sustainability risk framework, which explicitly includes climate resilience, for 
CDB’s operations; and to (2) assist BMCs and regional institutions with the financing, design, and 
implementation of policies, strategies and investment programmes to address climate resilience 
and deliver on their sustainable development objectives.

The strategy, which is organized into two phases, is articulated as follows:

2	 Anguilla, Antigua and Barbuda, Barbados, Belize, British Virgin Islands, Cayman Islands, Dominica, Grenada, Guyana, Haiti, 
Jamaica, Montserrat, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, The Bahamas, Trinidad and 
Tobago, Turks and Caicos Islands.
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Phase 1: 2012–2015 

(a) �Strengthen staff capacity by building an explicit internal climate risk framework for CDB’s 
operations.

(b) �Establish itself as an intermediator of climate finance and an implementing entity providing 
direct access and more sustainable funding levels to BMCs, using the global climate finance 
architecture. 

(c) �Strengthen the knowledge framework and capacity of regional institutions and BMCs to assess 
climate change risks. 

(d) �Support BMCs to design and implement appropriate policies and climate-resilient development 
programmes for financing by CDB and other development institutions. 

Phase 2: 2016–017 

(a) �Scale up and replicate successful programmes initiated during Phase 1, with limited expansion 
into new operational areas. 

(b) �Place emphasis on the establishment of long-term sustainable levels of concessional financing 
and the use of more innovative approaches, mechanisms and instruments to support the full 
transition of BMCs to a more sustainable, low carbon development path.

The CDB’s Climate Resilience Strategy for 2012–2017 has not yet been evaluated; therefore, it is not 
possible to assess whether or not the strategy reached its objectives. 

Scope and objectives
The main objective of this Annex is to identify the challenges and complexities of climate change 
adaptation in the CDB’s Borrowing Member Countries. The paper will look at adaptation from a 
holistic perspective, identifying key bottlenecks to adaptation along with linkages between adaptation 
and sustainable development at the local level, and the sectoral level – agriculture, infrastructure and 
water resource management, coastal zone and disaster management. The scope and objectives of 
CDB are reflected in the key climate change adaptation investments proposed in the paper, while the 
climate change impacts and vulnerability information presented will support the plans and priorities 
identified by BMCs as well as their development outcomes.

Methodology
The analysis and findings presented in this document are based on data and information gathered 
through (1) a literature review; (2) an FAO GeoSpatial analysis via FAO-Earth Map and Google Earth 
Pro;3 (3) an analysis of the main climate change adaptation indexes (ND-GAIN and CRI); and (4) an 
analysis of nationally determined contributions (NDCs) and national communications (NC) to the 
United Nations Framework Convention on Climate Change (UNFCCC).

3	 To better understand countries’ climate change vulnerabilities, FAO has developed a new application that allows access to and 
elaboration of the main international databases on remote sensing and climatic data. 
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Current climate-related challenges for 
agriculture, fishery and aquaculture 
sectors in the region

Persistent threats 
The Caribbean is among the world’s most vulnerable regions to the adverse impacts of climate 
change. Air and ocean surface temperatures (Tandon, 2014; Taylor et al., 2018)4 show a constant 
increase, including higher frequency in temperature extremes across the region. The data5 in 
Figure 1 from Jamaica, Grenada, Guyana, and Haiti show an upward trend in maximum and minimum 
temperature from 1989 to 2017.

Figure 1. Maximum and minimum temperature trends (1989–2017) in Jamaica, Grenada, Guyana, 
and Haiti.

4	 Air temperatures: +0.19°C and + 0.28°C per decade of daily maximum and daily minimum temperature. Sea surface temperatures: 
+0.13 per decade since 1979. 

5	 FAO Earth Map using Climate Hazards Group InfraRed Precipitation with Station data (version 2.0 final). 
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Source: Adapted from FAO, Earth Map data (2018).

Precipitation trends over the same time period are less linear and homogenous, mostly because of 
the region’s diverse geography and topography. However, Figure 2 illustrates changes in precipitation 
patterns for Jamaica, Grenada, Haiti, and Guyana. 

Figure 2. Precipitation trends (1989–2017) in Jamaica, Grenada, Haiti, and Guyana.

Source: Adapted from FAO, Earth Map data (2018).
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Across the region, BMCs are becoming increasingly exposed to extreme events, such as droughts 
and more intense hurricanes, as well as sea level changes (Taylor et al, 2018).6 Projections for the 
region expect current trends to continue during the course of the century. 

Vulnerability, exposure and readiness in the region
Climate change adaptation challenges and strategies should be considered in conjunction with the 
main factors driving climate change vulnerability in the Caribbean. These include:

hh small size and/or complex topography along with high population density in coastal areas; 

hh near-exclusive reliance on climate-sensitive economic activities, such as agriculture (mostly 
monocultures of commodities) and tourism; 

hh dependence on rainfed agriculture as well as on coastal aquifers; 

hh overexploitation of natural resources and reduced biodiversity; 

hh high public debt; 

hh limited hazard forecasting capabilities; and

hh incomplete mainstreaming of climate-related issues into policies and strategies. 

Given the diverse environments, governance approaches and economies of BMCs, this document 
looks at vulnerability, readiness and risk exposure through the lens of internationally recognized 
indicators – such as the ND-GAIN Index and the Climate Risk Index (CRI) – to compare and present 
the vulnerability of each country, and identify spillover effects on identified sectors. 

Figure 3 shows the ND-GAIN (vulnerability) and the CRI (exposure) indexes7 of BMCs: Belize, Guyana, 
and Haiti still present both high levels of vulnerability and scarce readiness to adapt, whereas Antigua 
and Barbuda as well as Jamaica are slowly but steadily improving their ranking. 

Figure 3. The ND-GAIN Matrix for selected BMCs and the CRI overall ranking.8

6	 The average sea level change (1950–2009) is reported as equivalent to +1.7–1.9mm / yr.

7	 Values and information on the vulnerability of BMCs are available in Appendix A.

8	 The definition of country vulnerability is reported, verbatim, from the ND-GAIN. Details on the vulnerability of BMCs are available 
in Appendix A.
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Country vulnerability is defined in Table 1, based on ND-GAIN and CRI indicators.

Table 1. 2018 ND-GAIN/CRI ranking for selected BMCs.

Source: Adapted from ND-GAIN (2018).

Figure 4 shows the inhomogeneity of BMCs in terms of their rankings (2010–2016) within the two 
indexes – NG-Gain and CRI. Improvements in the overall ranking for both indexes are reported for 
Grenada, Guyana, Jamaica, Saint Kitts and Nevis, and Suriname; however, negative trends 
for both vulnerability and exposure are visible in Haiti, Saint Lucia, and Saint Vincent and the 
Grenadines.

Figure 4. Variation within the NG-Gain (ND-GAIN, 2018) and CRI scores in BMCs (2010–2016).
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Source: Adapted from Eckstein, Hutfils, and Winges (2018).
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Overview of current climate change 
adaptation initiatives 

Climate change adaptation experiences vary greatly in the Caribbean. Since the early 1990s, most 
if not all of the countries and territories in the region have been recipients of bilateral, multilateral 
and multi-bi investments. According to the Stockholm Environment Institute (SEI), which analysed 
climate finance9 flows from 2010 to 2015,10 the total investment in BMCs was equal to about 
USD  914  million (SEI, 2017). Over 80  percent of climate finance consisted of grants, of which 
48 percent was invested in mitigation activities, 32 percent in adaptation, and 20 percent in cross-
cutting activities (SEI, 2017). 

However, the analysis performed by the SEI does not include projects which were approved after 
2016, nor does it reflect new, multilateral donors, such as the Green Climate Fund (GCF), which 
invested over USD 111 million in the region in 2017/2018. Following a preliminary analysis of ongoing 
and planned projects and additional investments of up to USD 571 million, total climate-finance flows 
in BMCs amount to over USD 1.48 billion for the period 2010–2018. At the national level, 52 percent 
was invested in climate change adaptation (CCA) activities, 34 percent in climate change mitigation 
(CCM) activities, and 10  percent in cross-cutting activities between CCA and CCM. Regional 
investments consist of about 11 percent of the total volume allocated, with CCA absorbing about 
60 percent of the total, and CCM and cross-cutting investments about 1 percent and 39 percent 
respectively. 

Based on a combined analysis, SEI (2017) and FAO (2018a) find that about 80 percent of international 
climate finance comes from bilateral donors, and the rest from multi-bi funds, such as the Global 
Environment Facility (GEF)11 and the Green Climate Fund. About 50 percent of bilateral and multi-bi 
climate finance is programmed through various multilateral development banks (MDBs), which work 
with recipient countries in the design and/or execution of projects: 25 percent through recipient 
government entities; 18  percent through undefined public sector, and 7  percent via the United 
Nations. 

As shown in Figure 5, the first BMCs to receive grants and loans allocated for climate change 
between 2010 and 2018 were Guyana (31  percent); Haiti (17  percent); Antigua and Barbuda 
(8 percent); Jamaica (6 percent); and Grenada (5 percent).12 

9	 The term “climate finance” refers to international financial flows reported as official development assistance (ODA) that primarily 
target climate change (SEI, 2017).

10	S ource of data from the OECD/ DAC /CRS.

11	 Reported here as aggregate of the following funds: LDCF, SCCF, CBIT and GEF-Trust Fund, jointly managed by the GEF.

12	 Details for Grenada, Guyana, Haiti and Jamaica are available in Appendix C.
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Figure 5. Distribution of climate finance in BMCs.

Sources: (SEI, 2017; FAO, 2018a).

As shown in Figure 6, climate finance was distributed across ten key sectors between 2010 and 
2015. With the exception of funding for “general environment protection” in Guyana13 (SEI, 2017), 
a large share of investments went into the transport and storage sector, and other multi-sectors.

Figure 6. Sectoral distribution of climate finance in the Caribbean, 2010–2015.

Source: SEI (2017).

Of the additional financial resources – USD 536 million – identified from 2016 to 2018, the largest 
share of reported funds is invested in climate-related, multi-topic projects, where climate change 
adaptation is addressed through a diverse set of actions. However, the SEI cautions: 

The narrow range of sectors represented in the climate finance data […] suggests that countries may 
be finding it difficult to align the available climate funding with a wide range of other complementary 

13	 Forest protection.
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development priorities. If so, this could be a missed opportunity and also leave some gaps in 
implementing country adaptation strategies (SEI, 2017, p.8).

Another important factor observed by the SEI, and partially confirmed for the period 2016–2018, is 
that often, allocation criteria are not fully coherent with identified regional and national priorities. 
This is particularly relevant to the agriculture and fishery sector in BMCs: Although both are at 
the core of several countries’ economies and are reported in many key climate change adaptation 
documents, such as national action plans (NAPs) or nationally determined contributions (NDCs), 
both lack international climate finance. 

Concerning the period analysed by SEI, it is not possible to disaggregate investments in the target 
sectors. The document only reports an aggregate value of around 10  percent and 13  percent. 
During the 2016–2018 period, the proportion of climate finance invested in agriculture, fisheries and 
aquaculture (aggregated) was about 17 percent, of which 14 percent was invested in agriculture, and 
3 percent in fishery.14 Most of these investments addressed the resilience of smallholders as well 
as crops and livestock (mostly via training), capacity development, institutional support to central and 
local authorities, and small on-farm/household investments, such as irrigation, machinery, and plants.

Of the ongoing projects, the two main actors in agriculture are the Inter-American Development Bank 
(IDB) and the International Fund for Agricultural Development (IFAD). For fisheries and aquaculture, 
the main partners are the Climate Investment Funds (CIF), the World Bank and the United States 
Agency for International Development (USAID). The Green Climate Fund (GCF) also operates in the 
region, mostly via regional and national institutions. 

Most funds for climate financing – over 86 percent for the 2010–2018 period – are allocated via specific 
projects or programmes, while about 14 percent contribute to programmes and funds managed by 
international organizations. According to the SEI’s analysis of climate finance disbursement ratio, 
only 39 percent of the funds identified were disbursed in 2017 (SEI, 2017). However, the reported 
percentage is significantly lower for climate finance than it is for the disbursement ratio of non-
climate aid, which can reach as high as 95 percent (SEI, 2017). 

The complexity of climate change adaptation, along with the lack of coordination and technical 
capacities, might suggest that there are specific challenges associated with the execution of climate 
projects or with the climate finance architecture, which may complicate delivery mechanisms to the 
point of being unrealisable. 

Gender targeting is also lacking in the reviewed projects, even though it is considered a pillar of climate 
change adaptation by the United Nations Framework Convention on Climate Change (UNFCCC). 
Addressing gender equality is particularly important for adaptation strategies in certain sectors, such as 
agriculture and fisheries, where women constitute a considerable part of the workforce, but have limited 
access to finance, land, networks, information, and decision-making in organizations. The UNFCCC firmly 
upholds the notion that gender mainstreaming is key to ensuring the success of adaptation strategies. 

Best practices and lessons learned
Understanding best practices and lessons learned in terms of climate action in the Caribbean is 
challenging, given the region’s heterogeneity and variety of governance systems. Despite considerable 

14	 The reported amount does not include a large Green Climate Fund (GCF)/German Development Agency (GIZ) project on water 
management in Grenada. The amount planned for on-farm irrigation improvements could not be isolated due to limited budget 
information. 
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climate funding by different actors for adaptation initiatives in the region – over USD 1.2 billion – few 
evaluation reports are available (SEI, 2017).

Although the best and the worst performing countries – concerning vulnerability and exposure – 
received similar interventions, the main variables influencing performance cannot be determined 
without a proper analysis of key evaluation papers and country performance analysis. 

However, during the past two decades, a number of strong regional initiatives have been launched. 
For example, the Caribbean Community Climate Change Centre (CCCCC), which opened in August 
2005, has already executed several projects, established key regional tools, such as the CARIBSAVE 
Climate Change Risk Atlas (CCCRA), and engaged in several other regional programmes to ensure 
integrated coastal management and sustainable natural resource management. Climate change is 
also now part of the mandate of other key regional organizations: the Association of Caribbean 
States (ACS); the Caribbean Community (CARICOM ), which started the Caribbean Planning for 
Adaptation to Climate Change (CPACC); the Caribbean Biodiversity Fund (CBF); the Caribbean 
Natural Resources Institute (CANARI); and the Caribbean Agricultural Research and Development 
Institute (CARDI). However, no single organization has the mandate to coordinate climate change 
adaptation and mitigation initiatives.

Despite the establishment of these and other regional organizations, coordination and synergies 
are lacking. Therefore, the diversity of adaptation results in the region may also be linked to a lack of 
funding and coordination among organizations, rather than weak projects. Likewise, at the national 
level, it is often unclear as to where institutional responsibilities lie. In Jamaica, for example, several 
different ministries work on climate change adaptation in the absence of a coordination mechanism 
or clear leadership, which may lead to mainstreaming bottlenecks, and obstruct initiatives.

While it is not possible to evaluate the success of individual projects, programmes, or strategies 
– including the CDB-CRS (2012–2017) – the following elements of adaptation processes and 
vulnerability can be reported for the region:

{{ The Caribbean Community Climate Change Centre (CCCCC), the Central American Bank for 
Economic Integration (CABEI), and CDB15 are now accredited with the GCF and/or the Adaptation 
Fund (AF). 

{{ 58 percent of CDB’s active portfolio includes climate change (CDB, 2018), but only 4 percent 
seems invested in agriculture (i.e. Haiti). 

{{ 100 percent of the 14 BMCs analysed have either approved, or are in the process of developing 
or updating their respective National Adaptation Plans. 

{{ 100  percent of the BMCs analysed have submitted their Nationally Determined Contributions 
(NDCs) to the UNFCCC, and each includes adaptation among the priorities (UNFCCC, 2018a). 

{{ Climate change adaptation is recognised as a priority by all the existing regional organizations; it 
is integrated into regional strategies and into support actions for their clients.

}} Submission trends of National Communications (NCs) to the UNFCCC demonstrate that about 
65 percent of countries analysed were either late or severely late in submitting their four-year 
reports, which include adaptation targets for both agriculture and fishery. 

}} Only one BMC (Jamaica) has submitted the Biannual Update Report to the UNFCCC (UNFCCC, 
2018b).

15	 Through the accreditation, CDB can implement small projects (up to USD 205 million) in the region.
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}} Climate change adaptation tends to be approached through stand-alone projects, and is often 
disjointed from national investments, thus reducing long-term sustainability potential.

}} Coordination of climate change adaptation issues at the regional and national level remains 
unclear, and is often underreported, which may lead to the dispersion of climate finance and 
unaccountability of results.

}} Natural resources – land, water, energy – are increasingly subject to competition in the region, 
which puts pressure on agricultural land and ecosystems. In countries like Belize and Jamaica, in 
addition to “traditional” competitors, such as urbanization and tourism, new players are competing 
over resources, including the freshwater and marine aquaculture sectors. 

This overview shows that, despite substantial climate finance invested in the region, the performance 
of BMCs varies as regards adaptation, disbursement ratios, and coherence between climate finance 
and national priorities. It can be assumed that: (a) Caribbean countries still require assistance and 
support in identifying and securing climate finance to address their climate change needs; (b) climate 
change adaptation requires national and international coordination to be effective and efficient; and 
(c) national priorities are not always the main driver of climate finance allocation. 

Expected impacts on agriculture and climate change adaptation 
challenges
Climate change poses a significant threat to the agriculture sector in BMCs. The recorded and 
projected changes in climate variables may decrease the productivity of key crops, such as bananas, 
beans, sugar cane, cassava, maize, and rice. Climate change is also expected to have a negative 
impact on livestock production, reducing the availability of pasture, fodder and water, especially for 
large ruminants (ECLAC, 2014). 

Erratic precipitation patterns may reduce the quantity and reliability of water resources, augment 
soil erosion, and damage key infrastructure, such as irrigation networks, drainage systems, roads, 
power distribution, markets, and others. Sea level changes (SLC) are expected to affect coastal 
aquifers, further reducing the availability of fresh water in areas where population density is high, 
and potentially increasing the risk of conflict over natural resource use. 

Agriculture is sensitive to weather and climate conditions; therefore, variations in temperature can 
have a negative impact on the growing season of crops. Changing environmental conditions can 
also worsen the spread of disease and pests, thus affecting agricultural production. The increased 
intensity of tropical storms and hurricanes could also lead to severe losses, not only in terms of 
agriculture production, but also physical infrastructure, making agriculture less commercially viable. 

Furthermore, sea level change is likely to affect lowland rice production. For example, in Guyana, part 
of the rice production fields are subject to tide-related floods, and are currently protected by dykes. 
According to the United States Department of Agriculture (USDA), sea intrusion – in combination 
with drought – in Guyana’s Mahaica-Mahaicony-Abary area has affected the productivity of about 
15 percent of the rice fields planted in 2016 (USDA, 2017). 

Moreover, the cumulative impacts of climate change on transport and energy distribution are expected 
to negatively affect the region’s agriculture sector (Torres and Tsimplis, 2013). Sea level changes, 
increased temperature and extreme weather events might severely affect mobility: (1) isolating 
agricultural areas; (2) blocking production and the marketing of products; (3) compromising food 
security (especially in Haiti); and (4) increasing country dependence on food imports. Seasonal and 
daily temperature increases will also affect electricity demands. As energy consumption increases for 
cooling and refrigeration, power shortages and the occurrence of blackouts will become more frequent. 
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Smallholders in BMCs are particularly vulnerable to the impacts of climate change. Ninety percent 
of the farms in the region are smaller than 2 hectares, while smallholders in rural areas depend on 
agriculture for their livelihoods (Graham, 2013). 

The impacts of climate change will also affect rural populations. Increased migration away from rural 
areas may have spillover effects on the socioeconomic stability of countries and on coastal areas. 
For example, in Haiti, Jamaica and other Caribbean countries, agricultural land is being converted to 
non-agricultural uses such as housing at a rapid pace. At the same time, key ecosystems which are 
vital to climate change adaptation are increasingly overexploited, such as mangroves, coastal forests 
and coral reefs. Figure 7 and Figure 8 illustrate major, primary land-use changes in Jamaica and Haiti.

Figure 7. Land-use changes (agriculture to urban) in Caymans Blocks Irrigation Network, Jamaica.

Source: Adapted from Google Earth data (2005–2017).

In view of the above, agriculture in the region – particularly in Small Island States (SIS) and Small Island 
Developing States (SIDS) – will have to cope with both the direct and indirect negative impacts of 
climate change, and with increasing anthropogenic stressors, such urbanization and tourism. Given 
the negative trends in the contributions of agriculture to GDP in the region, urbanization and other 
land-use changes may slowly, but steadily reduce the availability of resources, such as water and 
land, for traditional and commercial agriculture.

Nevertheless, agriculture continues to play a vital role in the economies of BMCs. Therefore, 
investments in the sector, such as in livestock production, have the potential to not only spur 
sustainable growth, but to also ensure long-term climate change adaptation and, ultimately, food 
security. However, sustainable growth and climate change adaptation require investments in 
research and development, specialized human resources as well as strengthened public-private 
partnerships. For the agriculture sector to become adaptive and climate smart in terms of adaptation 
and mitigation, the following challenges must be addressed:

hh Improve climate-smart planning and practices within value chains.

hh Prevent the overexploitation of ecosystems, which are vital to climate change adaptation – forests, 
grasslands, coasts.

hh Reduce competition over natural resources such as water and land among sectors. 

hh Strengthen infrastructure considering the projected impacts of climate change.
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Expected impacts on fisheries and climate change adaptation challenges
Recent studies on climate change adaptation in the fishery sector (FAO, 2018a) confirm the high 
vulnerability of Caribbean fisheries to climate change. Reductions in fish and shellfish catches are 
expected, which will in turn impact on those working in the entire value chain. Food and nutrition security 
as well as the export trade will also be adversely affected by climate change (Tandon, 2014). The following 
are among the main, negative impacts of climate change on the fisheries sector in the Caribbean:

hh Extensive coral bleaching, reducing habitats and coastal ecosystem productivity.

hh Increased intensity of storms and sea level rise reducing the number of fishing days and impacting 
infrastructure, including landing sites, ports, markets and logistics. 

hh Sargassum influxes affecting fishery-related infrastructure and logistics, and potentially affecting 
catches due to the reduced productivity of coastal ecosystems such as reefs, seabed and mangroves. 

hh Water acidification.

hh Hypoxia of coastal water. 

hh Fewer favourable habitats for fish nurseries and changes in the availability of high-value species 
(such as spiny lobster, conch, shrimp, and snapper) will reduce the catch per unit effort (CPUE) for 
both commercial and artisanal fisheries (FAO, 2018a). 

An additional challenge for climate change adaptation in the region’s fishery sector is the generally 
poor environmental performance of Small Island States and Small Developing Island States. 
According to the ND-GAIN and the CRI indexes, Haiti is considered the most vulnerable country in 
the region, as demonstrated by the negative performances in both vulnerability indexes (NG-GAIN, 
2018; Eckstein, Hutfils, and Winges, 2018). 

Multiple factors contribute to the country’s vulnerability: demographic pressure, lack of environmental 
regulations or enforcement, limited sectorial investments, and land-use changes have led to the 
deterioration of coastal ecosystems and the near collapse of the coastal fishing sector. Figure 8 
clearly shows how the abovementioned factors have not only changed Haiti’s coast and the Port-au-
Prince area in particular, but also the entire socioeconomic fabric of the country and its capacity to 
adapt to climate change.

Figure 8. Haiti, land cover and land-use change from 1967 to 2019. Views from Port-au-Prince and 
surrounding areas.

Source: map (1:12, 500 U.S. Army Map Service, 1967) available at the Perry-Castañeda Library - Map Collection from the University of 
Texas; Google Earth Pro.

Note: A short video is also available at:  http://tiny.cc/73nfdz
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For the fishery sector to become climate adaptive and climate smart in terms of adaptation and 
mitigation the following challenges need to be addressed: 

hh Improve climate-smart planning and practices within value chains.

hh Prevent the overexploitation of coastal ecosystems, which are vital to climate change adaptation 
– mangroves, the seabed, coral reefs.

hh Reduce competition over coastal resources among sectors. 

hh Strengthen infrastructure considering the projected impacts of climate change. 

hh Recognise the contribution of artisanal fishers and their role in planning and managing the sector.

Expected impacts on aquaculture and climate change adaptation 
challenges
The aquaculture sector is still marginal in the Caribbean; it is limited to a few countries – Belize, 
Guyana, Jamaica – and limited data is available to determine the country-specific challenges of 
BMCs. Nonetheless, FAO (2018) has identified numerous short-term, climate change impacts on 
aquaculture, including production and infrastructure losses as a result of extreme events, such as 
floods, and the increased risk of diseases, parasites and harmful algal blooms. Long-term impacts 
can include the reduced availability of seedlings from ecosystems as well as reduced precipitation, 
thus increasing competition for fresh water. Though often underestimated, the impacts of climate 
change on aquaculture may also adversely affect food safety and nutrition (FAO, 2018a), for example, 
through changes in the growth rates of pathogenic marine bacteria, or in the incidence of parasites 
and food-borne viruses. 

The extent of climate change and its related impacts on aquaculture will depend on how exposed 
and vulnerable the socio-ecological systems are, as well as their capacity to plan and respond. 
Furthermore, given the high fragility of regional ecosystems and the dependence of local economies 
on ecosystem services, investing in freshwater and coastal aquaculture in the region might increase 
anthropogenic pressure, thus magnifying the impacts of climate change. When developing the 
sector, environmental and climate risk assessments are strongly recommended, in addition to 
effective biosecurity plans, which emphasize prevention and controls along the entire value chain. 

Using satellite analysis, Figure 9 illustrates how aquaculture in countries like Belize and Jamaica 
seems to be competing with agriculture and ecosystems for space and resources. Such land-
use changes should be included in a country’s cost-benefit analysis to ensure sustainable growth 
pathways in the aquaculture sector.
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Figure 9. Land-use changes in Jamaica due to pond construction. 

Source: Author’s analysis based on Google Earth Pro pictures (2003–2017).

Note: In addition to the loss of 280 ha of potentially good agricultural land, about 90 ha of coastal ecosystems (i.e. mangroves) 
have been permanently lost. For a time-lapse video of land-use change in Belize, see: https://earthengine.google.com/
timelapse/#v=16.51124,-88.34403,10.628,latLng&t=0.12&ps=50&bt=19840101&et=20181231&startDwell=0&endDwell=0

On balance, the main sustainability and climate change adaptation challenges facing the aquaculture 

sector in BMCs correspond to those identified for both the fisheries and agriculture sectors. However, 

additional actions will be required: 

hh assessing the cost opportunity (financial, economic, climatic and environmental) of further 

developing the sector in the vulnerability context of BMCs;

hh climate-proofing infrastructure related to the production and distribution of products – power and 

cold chain; and

hh ensuring appropriate technical assistance for operators. 

Adapting agriculture, fisheries and 
aquaculture in the region

Important steps have been taken at the regional level to produce climate data and forecasts as 

well as to attract new and innovative climate finance from multi-bi funds, such as the GCF. 

Nevertheless, some BMCs are still struggling to secure the enabling conditions needed for climate 

change adaptation. The CDB’s 2012–2017 Climate Resilience Strategy continues to play a key role in 
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supporting BMCs with the approach to climate change adaptation as well as investments to ensure 
adaptation. The CDB Climate Resilience Strategy also reflects the priorities countries have identified 
(UNFCCC, 2018a, 2018b, 2018c) and communicated to the UNFCCC, as shown in Table 2.

Table 2. Countries’ priorities16 concerning climate change adaptation.

Source: Data adapted from NDCs.

Each target sector identified in Table 2 is subject to direct or indirect climate change adaptation 
challenges, especially in Belize, Guyana, and Haiti. An analysis of BMC priorities reveals the following 
challenges to ensuring climate change adaptation in agriculture and fisheries (including aquaculture): 
(1) incomplete climate change mainstreaming; and (2) lack of structured and effective coordination. 
As a result, BMCs generally lack strategic and climate-oriented territorial planning as well as the 
technical and financial means to ensure the climate proofing of infrastructure. 

The CDB’s Climate Resilience Strategy can help country and regional institutions to mobilize financing 
and to design and implement policies, strategies and investment programmes so that countries can 
address climate resilience and deliver on their sustainable development objectives (CDB, 2012). 
Many BMCs, such as Guyana and Haiti, urgently require tailored assistance to set their policies, 
strategies and investments.

Overall, many of the CDB’s Climate Resilience Strategy (2012–2017) objectives have been reached, 
including points (a) and (b) in Phase  1 – internal mainstreaming of climate change, the Climate 
Investment Framework with the European Investment Bank (EIB), and accreditation with the Green 
Climate Fund (GCF) and the Adaptation Fund (AF). Further investments and dedicated tools are 
needed to strengthen the knowledge framework and capacity of regional institutions and BMCs to 
assess climate change risks (point c), and to support BMCs with the design and implementation of 
appropriate policies and climate-resilient development programmes for financing by CDB and other 
development institutions (point d). 

Additionally, both points (c) and (d) can be enhanced with targeted investments in natural resource 
management (NRM) and integrated coastal zone management (ICZM), both of which are foreseen 
in the CDB-CRS (2012–2017). Investments in NRM and ICZM are integral to knowledge building 
and capacity development, which assist BMCs in the design and mainstreaming of climate risk 
management strategies in regional, national and sectorial policies. 

As reported in the previous sections, most if not all of the highlighted vulnerability factors are 
determined by the combination of anthropogenic impacts and the intrinsic, biophysical characteristics 
of countries. The agriculture, fishery and aquaculture sectors are highly vulnerable to the impacts 

16	 A detailed account of priorities per country is available in Appendix B.
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of climate change, as they largely depend on and influence the availability and quality of natural 
resources and ecosystem services. Similarly, biodiversity loss due to ecosystem disturbance or 
destruction has severe indirect impacts on ecosystem services. Yet, biodiversity and ecosystem 
health – such as mangroves, forests, and sand dunes – are essential to climate change adaptation 
and mitigation, and consequently to stability and economic growth in the region. This is clearly the 
case for countries such as Jamaica, where agriculture contributes about 7  percent to GDP, and 
to 20  percent of its labour force, whereas tourism contributes to about 30  percent of the GDP, 
employing about 35 percent of the total labour force. 

As reported by the Caribbean Natural Resource Institute:

Threats from climate change cannot be viewed in isolation, but rather within the context of existing 
environmental pressures, such as habitat loss, deforestation, soil erosion, coastal pollution and 
overfishing. The cumulative and compounding impacts of climate change are now pushing many 
ecosystems to the point of collapse (e.g. coral reefs) or lowering their ability to recover from 
diseases, pests or invasive species. While the linkages between biodiversity, human well-being and 
economic activities, such as tourism, agriculture and fisheries, have been recognized by scientists 
for many years, they have often not been reflected in policy (Day, 2009, p. 3). 

The severity and magnitude of the impacts of climate change on agriculture, fisheries and 
aquaculture will be determined by countries’ ability to: (1) understand and map climate risks and 
opportunities; (2) correlate and plan value chains accordingly; (3) climate-proof infrastructure; and 
(4) apply an ecosystem-based approach to target sectors. In other words, a shift is needed from a 
paradigm based on exploitation to one where ecosystem and climate-reliant sectors are planned and 
managed sustainably in view of climate change and its impacts. Ecosystems in coastal and marine 
environments – forests (including mangroves), coral reefs and the seabed – also provide protection 
from extreme events, such as storms and hurricanes; consequently, their disappearance will not 
only increase the adaptation deficit of BMCs, but will also lower the productivity of value chains 
within the target sectors.

Based on the research presented, the following investments can support BMCs with climate change 
adaptation in target sectors, while providing additional and monitorable co-benefits in terms of food 
security and nutrition, gender equality, and youth empowerment.17 

Agriculture
The following investment strategies have the potential to ensure climate change adaptation in the 
agriculture sector of BMCs:

Climate-smart mapping and planning of sustainable value chains 

The potential productivity and forecasting returns of investments can be estimated to a higher degree 
with the detailed mapping of temperature and precipitation in countries. Currently available climatic 
databases and country maps, such as FAO Earth Map, can be instrumental in supporting countries 
with strategic planning. Jamaica sets a good example: the state has shared pertinent information to 
enable detailed risk mapping for climate change adaptation in agriculture, thus facilitating the planning 
of adequate investments in production approaches (protected versus traditional) and infrastructure. 
Figure 10 shows how specific target areas can be downscaled to extract key agro-climatic data, such 
as temperature, precipitation and normalized difference vegetation index (NDVI). Knowing trends of 

17	 A detailed brief on Grenada, Guyana, Haiti and Jamaica is available in Appendix C.
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such variables will allow stakeholders to invest accordingly and plan for production diversification. 

As previously illustrated in Figure 7, mapping will also indicate areas with potential land and resource 

conflicts, and allow planning accordingly. 

Figure 10. Example of climate mapping for Jamaica (Cayman Block Irrigation Network). 

Sources: Adapted from FAO Earth Map (2018b) data; Google Earth Pro.

Note: Temperatures report the monthly average MIN and MAX temperature for the period 1981–2017. NDVI reports the monthly 
average for the period 2001–2017.

Climate proofing value chain-related infrastructure

Agriculture is subject to both the direct and indirect impacts of climate change, which will affect 

value chains and operators. Investing in climate-proof infrastructure – in view of current climatic 

trends as well as projections – can improve the efficiency and effectiveness of value chains in the 

agriculture sector, while optimizing natural resource use and upgrading practices. Water reuse is also 

essential to sustainable irrigation practices; urban wastewater treatment plans, such as those found 

in Jamaica, reduce pressure on coastal freshwater aquifers, which are under anthropic (pollution and 

over pumping) and climatic pressure (sea level changes). Finally, decentralizing energy production via 

renewable energy will increase the resilience and adaptation capacity of value chains, thus reducing 

the risk of isolation, food insecurity and post-harvest losses. 

Upgrading technologies and practices in target value chains

Precise climate trends as well as projections confirm that temperature and precipitation have 

changed across the region. Similarly, soil and water are less available and more subject to competition 

among sectors, such as agriculture and livestock versus tourism, aquaculture, and housing. Current 

agricultural technologies and practices may not be sufficient to guarantee the livelihoods and well-

being of populations in BMCs. Consequently, investments in upgrading agriculture are needed to 

ensure the adaptation of the sector to climate change and the real market via diversification and 

innovation. Given the specific context of the region and the general scarcity of suitable agricultural 

land, investments will have to be diversified depending on the proximity of urban areas or key 

ecosystems. For example, investments in protected horticulture for commercial purposes with high 

inputs of technology may appeal to both smallholders and agriculture entrepreneurs near urban areas 

or key ecosystems. In more isolated rural areas, investing in climate-smart agriculture appears to be 

a viable option to increase resilience and rural employment as well as food and nutrition security.
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Fisheries and aquaculture
The fishery sector in BMCs mostly consists of artisanal fishers. A precondition for climate change 
adaptation in the sector is an integrated and ecosystem-based coastal management approach, which 
is reflected in the following potential investment strategies.

Climate-smart mapping and planning of coastal resources

Investments should support countries in identifying vocational areas according to their exposure to 
climate change as well as to the presence of key ecosystems, such as mangroves and coral reefs. 
Novel approaches could be tested and eventually put into operation, such as the Coastal Hazard 
Wheel, developed by the United Nations Environment Programme (UNEP-DTU, 2018).

Protection, upgrade and relocation of ports, landing sites and other fishery-related 
infrastructure

As identified in the first phase of its Climate Resilience Strategy, CDB could support the protection 
or relocation of sensitive infrastructure (including access to power), which is vital to the functioning 
of the sector and would benefit both commercial and artisanal fishers.

Support the creation and enhancement of coastal and marine protected areas

The percentage of coastal and marine areas under protection or special management is very limited 
among BMCs, while their importance for fisheries and climate change is paramount. Figure 11 shows 
that, with the exception of Belize (7.4 percent of territorial waters protected), marine protected areas 
are virtually non-existent in the region. 

Figure 11. Percentage of terrestrial and marine protected areas in the region according to the 
International Union for Conservation of Nature (IUCN)–Caribbean Protected Areas Gateway 2018.

Investing in protected areas will guarantee that nurseries and breading grounds for target species 
are adequately managed and protected. Ensuring the protection of key coastal and marine areas 
will also contribute to reducing country exposure to extreme weather events, and increasing the 
attractiveness of tourism destinations. 
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Conclusions

Great strides have been made over the past decade with regard to climate change adaptation 
in the Caribbean. However, many challenges still lie ahead. Climate change adaptation in BMCs 
can be supported through targeted investments in climate-smart agriculture and fishery sectors. 
This requires a sustainable and climate-oriented perspective along with a more structured and 
coordinated approach. The Caribbean Development Bank has all the necessary instruments to 
support climate change adaptation, and to have a primary role at both the regional and national level. 
Nevertheless, the high and rising costs associated with climate change adaptation may compel CDB 
to express its comparative advantage (1) with other institutions, such as IFAD, for investments to 
support agriculture and fisheries, and (2) with the World Bank concerning infrastructure investments. 
However, with GCF and AF accreditation, CDB will also be able to mobilize climate finance efficiently 
and have far-reaching impacts on BMCs across the region.

Specifically, the investments proposed in this Annex to the Study on the State of Agriculture in the 
Caribbean will enhance CDB’s capacity to assist BMCs in their efforts to achieve climate change 
adaptation in key agricultural sectors: agriculture, fisheries and aquaculture. The abovementioned 
investment proposals are in line with CDB’s Climate Resilience Strategy (2012–2017), and will 
support BMCs to ensure:

hh improved spatial and environmental planning systems to better regulate and control development; 

hh more effective and efficient administration of physical planning and environmental management 
performance systems and processes;

hh improved technical capacity for mainstreaming Environment, DRR and Climate Resilience in 
national development planning and investment finance programming, including the development 
of tools to better identify and prioritize natural hazards and climate risk vulnerabilities; and 

hh better arrangements and mechanisms to strengthen links and cooperation and collaborative 
arrangements between the public sector, private sector and civil society to finance and implement 
climate-resilient development initiatives (CDB, 2012, p. 13).

Additionally, the proposed investments will (1) support CDB in the identification of adaptation and 
mitigation needs of BMCs, and (2) ensure that identified value chains meet expectations in terms of 
their economic and financial returns as well as their climate and environmental relevance. 

At the regional level, the proposed investments will contribute to creating the necessary conditions 
for a shift in the current risk mitigation approach to one of risk transfer, where climate-related 
insurance and the private sector may play increasing roles. The Caribbean Development Bank has 
already invested over USD 64 million in the Caribbean Catastrophe Risk Insurance Facility (CCRIF). 
Through investments, additional information is added to regional and national statistics, which allow 
for a better understanding of the relationship between impacts, damages, and payments.
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Evidence-based climate change 
adaptation monitoring and evaluation 
to support CDB’s investments in 
agriculture, fisheries and aquaculture

The indicators and means of verification presented in the CDB Climate Resilience Strategy (2012–
2017) are still relevant to climate change adaptation today. Nonetheless, given the diversity of factors 
influencing climate change adaptation, and considering the inherent reliance of target sectors on 
ecosystem services, CDB may consider integrating their set of indicators with the following:

Goal level:

hh Positive changes in the ND-GAIN vulnerability index of BMCs.

hh Positive changes in the Climate Risk Index of BMCs.

hh Investments made by BMCs in R&D and innovation related to climate change adaptation and the 
sustainable management of agriculture, fisheries and aquaculture.

Objective Level:

hh Process-based indicators per sector of intervention (assessment, mapping, planning, climate 
proofing of value chains).

hh Contribution of investments to mitigation as regards sequestration and avoided emissions.

hh Contribution of investments to ecosystem-based management in BMCs.

hh Total hectares of habitat restored and total number of hectares with ecosystem-based approaches 
(UNFCCC, 2013). 

hh Amount of surface water extracted for irrigation and number of monitored wells increasing 
groundwater efficiency in project sites (UNFCCC, 2013).

hh Retention or increase in forest areas and proportion of inland, coastal and marine protected areas.

Given the nature of climate change adaptation and the diverse directions available in terms of objectives 
and related results, it is recommended that investments be made in evidence-based protocols to 
secure objective and transparent means of verification. Therefore, the following investments are 
recommended to ensure that climate change is efficiently and effectively mainstreamed in the 
monitoring and evaluation procedures of CDB:

hh Support states in defining strong and detailed baselines related to agriculture, fisheries and 
aquaculture.

hh Invest in GIS/Remote Sensing technology and human capacity to allow CDB to properly follow up 
investments and impacts of funded activities. 

hh Collaborate with national and regional initiatives, such as the Jamaica meteorological service and 
CARIBSAVE, to mainstream climate change adaptation, and to include updated climate risks and 
mapping in CDB’s internal processes to understand and classify investments according to their 
climate risk and opportunity profiles.
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Appendix A
Vulnerability Brief for BMCs

Antigua and Barbuda

The country is on the road to responding effectively to climate change, though the need for adaptation 
and the urgency to act are still pressing issues. Antigua and Barbuda is the fifty-seventh most 
vulnerable country, and the sixty-ninth most ready country. The country’s capacity to acquire and 
deploy agricultural technology appears to be decreasing. Water storage capacity is stable, though 
needs are growing.

Barbados

Adaptation challenges still exist, but Barbados is well positioned to adapt. Barbados is the fifty-
first least vulnerable country and the fifty-seventh most ready country. The country’s capacity to 
acquire and deploy agricultural technology does not appear to be constant and may be decreasing. 

The Bahamas

The Bahamas is well positioned to adapt, despite adaptation challenges. The Bahamas is the 
forty-ninth least vulnerable country and the seventy-eighth most ready country. Cereals yields are 
slightly decreasing, food import dependency is increasing, and the country’s capacity to acquire and 
deploy agricultural technology appears to be stagnating. The CRI reports a worsening situation 

since 2010 (Eckstein, Hutfils, and Winges, 2018), which may suggest increased exposure to extreme 
events. 

Belize

The country urgently requires both investments and innovation to improve readiness. Belize 
is the fifty-sixth most vulnerable country and the sixty-second least ready country. Cereals yields are 
slightly decreasing and the country’s capacity to acquire and deploy agricultural technology appears 
to be stagnating. The CRI reports a worsening situation since 2010 (Eckstein, Hutfils, and Winges, 
2018), and increased exposure to extreme events.

Dominica

Adaptation challenges still exist, but Dominica is well positioned to adapt. Dominica is the 
seventy-sixth least vulnerable country and the thirty-ninth most ready country. Cereals yields are 
slightly decreasing, while the country’s capacity to acquire and deploy agricultural technology and its 
engagement in international environmental conventions may be stagnating.

For Grenada, Guyana, Haiti, and Jamaica see Appendix C

Saint Kitts and Nevis

Adaptation challenges still exist, but Saint Kitts and Nevis is well positioned to adapt. Saint Kitts 
and Nevis is the eighty-fifth least vulnerable country, and the forty-fourth most ready country. The 
country’s capacity to acquire and deploy agricultural technology appears to be decreasing, while 
engagement in international environmental conventions is stagnating.
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Saint Lucia

Adaptation challenges still exist, but Saint Lucia is well positioned to adapt. Saint Lucia is the sixty-
eighth least vulnerable country and the seventieth most ready country. Food import dependency is 
increasing, whereas the country’s capacity to acquire and deploy agricultural technology appears to 
be decreasing. Additionally, the water storage capacity appears stable, though needs are growing. 
The CRI (2018) reports a worsening situation since 2010, along with increased exposure to 
extreme events.

Saint Vincent and the Grenadines

Adaptation challenges still exist, but Saint Vincent and the Grenadines is well positioned to 
adapt. It is the fifty-first least vulnerable country, and the fifty-first most ready country. While cereal 
yields are slightly decreasing, food import dependency is increasing. The CRI (2018) reports a 
severe worsening situation since 2010, and increased exposure to extreme events.

Suriname

Relative to other countries, Suriname’s current vulnerabilities are manageable, though improvements 
in readiness will help the country better adapt to future challenges. Suriname is the seventy-
fourth least vulnerable country and the fifty-second least ready country. Cereal yields are slightly 
decreasing and the country’s capacity to acquire and deploy agricultural technology appears to be 
stagnating.

Trinidad and Tobago

Relative to other countries, Trinidad and Tobago’s current vulnerabilities are manageable, but 
improvements in readiness will help it better adapt to future challenges. It is the eighty-ninth 
least vulnerable country and the eighty-first least ready country. Although the proportion of the total 
population living in rural areas is increasing, the country’s capacity to acquire and deploy agricultural 
technology as well as the capacity to store water may be stagnating.
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Appendix B

Identified Adaptation Priorities for BMCs

Antigua and Barbuda

Planning and policy: Ensure coastal and land risk assessment to assess risks and priorities related to 
climate variables and ecosystem management. 

Infrastructure:
(a) �Ensure 100 percent of the electricity supply in the water sector and other essential services 

(including health, food storage and emergency services) is generated through off-grid renewable 
sources (solar, wind, geothermal and biomass) to enhance resilience to extreme events. 

(b) �Improve buildings and infrastructure; prepare for extreme climate events, including drought, 
flooding and hurricanes. 

(c) �Increase seawater desalination capacity by 50 percent above 2015 levels. 

(d) �Protect waterways to reduce the risk of flooding and health impacts.

Climate insurance schemes: affordable insurance schemes for farmers, fishers, and residential and 
business owners to cope with losses resulting from climate variability.

The Bahamas

Planning and policy: Secure coastal and land risk assessment to assess risks and priorities related to 
climate variables and ecosystem management. 

Agriculture: Formulate and implement strategies and measures that will help to enhance food 
security and sustainable food production mainly through diversification, protected agriculture and 
the technological upgrading of farming systems. 

Infrastructure: Continue the trend of employing reverse osmosis facilities to provide access to 
potable water to adapt to loss of freshwater by saltwater intrusion and retrofitting water and sewage 
infrastructure. The latter can also have beneficial impacts on agriculture, providing additional water 
resources to a mainly rainfed sector.

Natural resource management and biodiversity: Adopt short, medium, and long-term measures to 
protect coastlines and increase the resilience of coastal ecosystems, enforcement of setbacks, and 
restoration of coastal wetlands. This activity will also have major positive impacts on the fishery 
sector and livelihoods. 

Barbados

Planning and policy: Ensure coastal and land risk assessment to assess risks and priorities related to 
climate variables and ecosystem management and water resource management.

Infrastructure: Increase flood resilience of major infrastructure. 
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Belize

Planning and policy: Ensure the mainstreaming of climate change considerations throughout the 
sectors to enhance ecosystem resilience, the equitable distribution of tourism activities, and 
sustainable tourism development, at a local and national scale.

Agriculture: Address critical gaps in technological developments relevant to crop production – better 
soil management practices, diversification into drought-resistant crops and livestock, and protected 
farming. Actions should include land use, land topography and increasing the use of low-water 
irrigation systems.

Fisheries: Sustainable management of fisheries resources, and the conservation and preservation of 
fisheries resources and marine habitats to promote reef ecosystem resilience.

Infrastructure: Several of Belize’s roads and bridges are vulnerable to seasonal flooding. Belize’s 
waterways also become unnavigable during certain periods. Strengthening infrastructure is 
particularly important in urban areas and other areas that are critical to the country’s productive 
sectors (tourism, agriculture, and ports).

Natural resource management and biodiversity: Enhance the protection and restoration of forest 
ecosystems and build the resilience of water catchment areas. Adopt and implement the Belize 
Integrated Coastal Zone Management Plan, which will ensure the responsible and sustainable use 
of Belize’s coastal and marine resources in the face of climate change.

Dominica

Planning and policy: Ensure coastal and land risk assessment to assess risks and priorities related 
to climate variables and ecosystem management and water resource management. Use climate 
change risk assessments to enhance the climate resilience of water resources. Develop water 
inventories, forest and coastal resources management plans, community vulnerability mapping, and 
disaster risk and adaptation plans to reduce vulnerability. 

Agriculture and fisheries: Promote food security through climate-resilient agricultural and fisheries 
development to build climate-resilient communities and strengthen the capacity to address climate 
change risks to food security associated with changing precipitation patterns.

Infrastructure: Establish community off-grid, mini-grid, or micro-grid, renewable energy electrical 
supply systems.

Disaster risk reduction: Establish early warning systems, multi-use disaster shelters (powered 
by renewable energy and backup biodiesel generators), and emergency preparedness training 
programmes in vulnerable communities.

For Grenada, Guyana, Haiti and Jamaica, see Appendix C

Saint Kitts and Nevis: 

Infrastructure: Construction, rehabilitation and maintenance of conservancies and canals, coastal 
defences, water supply and sanitation.

Saint Lucia: 

Planning and policy: Identify vulnerable priority areas and sectors and appropriate adaptation 
measures using available and appropriate information to support planning and climate risk mapping.
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Agriculture: Food security and sustainable land management via diversification of crops, agroforestry 
and ecosystem rehabilitation.

Infrastructure: Climate proofing of infrastructure related to production and mobility. Water Resource 
Conservation and Management. 

Natural resource management and biodiversity: Integrated Coastal Zone Management for Climate 
Resilience of ecosystems, infrastructure and livelihoods.

Saint Vincent and the Grenadines: 

Agriculture and fisheries: Resilient Agriculture and fisheries to support small-scale farmers/fishers in 
coping with and adapting to the negative impacts of climate change. 

Natural resource management and biodiversity: Integrated Coastal Zone Management for Climate 
Resilience of ecosystems, infrastructure and livelihoods.

Suriname: 

Planning and policy: Vulnerability assessments and mainstreaming of climate change in social and 
productive sector strategies, such as agriculture development, social protection, and integrated 
coastal zone management.

Infrastructure: Installation of solar panel parks as well as micro-hydro power units in river systems; 
application of biomass-to-energy technology; installation of windmills; and implementation of waste-
to-energy technology. Climate Proofing of infrastructure related to production and mobility. Water 
Resource Conservation and Management.

Trinidad and Tobago: 

Planning and policy: Vulnerability assessments and mainstreaming of climate change in social and 
productive sector strategies.

Infrastructure: Installation of solar panel parks as well as micro-hydro power units in river systems; 
application of biomass-to-energy technology; installation of windmills; and implementation of waste-
to-energy technology. Climate Proofing of infrastructure related to production and mobility. Water 
Resource Conservation and Management.
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Appendix C
Analysis for selected countries 

Figure a. ND-GAIN Profile of Guyana.

Figure b. Changes in the ND-GAIN and CRI Indexes for Guyana. 
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Figure c. Climate finance (2010–2018) allocated to Guyana. 

Main climate change adaptation challenges. According to USAID (2013b), ND-GAIN (2017), 
FAO (2018a, 2018b) and UNFCCC (2018a), cereal yields are slightly decreasing and the country’s 
capacity to climate proof and upgrade its transportation infrastructure appears to be stagnating. 
Overexploitation of natural resources and ecosystems is still a major concern despite the over 
USD 400 million invested in natural resource management in the period 2010–2015. Urban centres, 
ports, landing sites and markets are exposed to sea level changes. Climate change mainstreaming 
is also still incomplete and more integrated planning is required. 

Main climate change priorities. Planning and policy: Formulate a land- and marine-use policy, along 
with accompanying regulations and building codes, and introduce an early-warning system. Enhance 
collection, analysis, distribution and use of data related to climate change and related topics. 
Agriculture: Develop and introduce crop varieties that are (1) flood resistant, (2) drought tolerant, and 
(3) disease resistant. Introduce new agricultural techniques, such as hydroponics and fertigation to 
sustain resilience as well as diversification. Infrastructure: Ensure the construction, rehabilitation and 
maintenance of conservancies and canals as well as coastal defences, water supply and sanitation. 
Natural resource management and biodiversity: Enhance integrated coastal zone management and 
impede deforestation (UNFCCC, 2018a, 2018b, 2018c).

Ongoing projects. There are at least eight projects currently ongoing, seven of which (10 percent of 
the total available climate finance 2010–2018) support the country in strengthening the resilience of 
the agriculture sector and its actors. The remaining projects target disaster risk reduction (DRR). There 
are no available evaluation reports; therefore, it is not possible to provide additional information on 
impacts, especially on projects related to natural resource management from 2010–2015. Ongoing 
projects in Guyana are, by and large, developed to support smallholders and rural households to 
cope with the negative impacts of climate change with upgraded technologies and practices. Most 
of the projects include awareness and institutional support. The Inter-American Development Bank 
(IDB) is one of the main actors in climate change adaptation of Guyana’s agriculture sector, alongside 
bilateral donors. 

Recommended subsectors of intervention. Given Guyana’s positive improvements in both the 
CRI and NG-GAIN indexes, but poor natural resource management and environmental performance 
(over 175 000 hectares lost since 200018), it is advisable to maintain investments in climate change 
adaptation via risk mitigation, including: (1) climate risk mapping and planning; (2) climate proofing of 
infrastructure (mobility, irrigation, drainage, sea level change protection, landing sites and electricity); 
(3) supporting land and coastal protected areas; and (4) providing institutional support to mainstream 
climate change adaptation in relevant policies and to enhance natural resource management. The 
International Fund for Agricultural Development (IFAD) would be the most suitable partner to work on 
climate change adaptation. Ideal co-financing sources include the European Investment Bank (EIB), 
the Global Environment Facility (GEF),the Adaptation Fund (AF), and the Green Climate Fund (GCF).

18	 FAO Earth Map, 2018 analysing Hansen global forest change (2000–2017).
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Figure d. Major forecasted impacts of identified investments on target sectors and themes in 
Guyana.

Figure e. ND-GAIN Profile of Grenada.
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Figure f. Changes in the ND-GAIN and CRI Indexes for Grenada.

Figure g. Climate Finance (2010–2018) allocated to Grenada.

Main climate change adaptation challenges. According to USAID (2017a), ND-GAIN (2017), FAO 
(2018) and UNFCCC (2018a-b), cereal yields are slightly decreasing and the country’s capacity to 
acquire and deploy agricultural technology appears to be stagnating. Various sectors are increasingly 
competing over water and land resources, such as the tourism and urban sectors versus agriculture. 
Urban centres, ports, landing sites and markets are exposed to sea level change, with limited financial 
resources to address climate change adaptation and risk mitigation. Climate change adaptation 
mainstreaming is still incomplete and more integrated planning is required. 

Main climate change priorities. Planning and policy: Formulate a land- and marine-use policy, 
along with accompanying regulations and building codes. Infrastructure: Improve caption, storage, 
distribution and conservation of water (including recycling from wastewater). Natural resource 
management and biodiversity: Build forest and coastal resilience, including coral restoration, 
mangrove rehabilitation, all with alternative livelihood implications (UNFCCC, 2018a, 2018b, 2018c).

Ongoing Projects. There are at least six projects currently ongoing, two of which (23 percent of 
the total available climate finance) support the country in strengthening the resilience of agricultural 
sectors and its actors by investing in resilience building. The GCF-funded project (about 66 percent of 
the total available climate finance) addresses water management, including irrigation (improvements 
of on-farm irrigation technology). The remaining projects target disaster risk prevention and 
management. There are no available evaluation reports; therefore, it is not possible to provide 
additional information on impacts. 

Projects in Grenada related to the agriculture sector are mainly designed to help smallholders and 
rural households to cope with the negative impacts of climate change and to ensure the sustainable 
management of water resources. Most of the projects include awareness and institutional support. 
The main actors in climate change adaptation of Jamaica’s agriculture sector include the World Bank, 
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IFAD and the German Corporation for International Cooperation (GIZ), while the main donors are 
bilateral donors and multi-bi funds, such as the GCF. 

Recommended subsectors of intervention. Considering Grenada’s positive improvements in both 
the CRI and NG-GAIN indexes, and national investments in R&D on climate change, it is advisable to 
maintain investments in climate change adaptation via risk mitigation and to explore the possibility of 
investing in risk transfer mechanisms, such as insurance. The following are potential risk mitigation 
investments: (1) climate risk mapping and planning; (2) climate proofing of infrastructure (irrigation, 
water catchment and recycling, and electricity); (3) supporting the creation of marine and coastal 
protected areas; and (4) providing institutional support to mainstream climate change adaptation in 
relevant policies and to enhance natural resource management. The most suitable partner to work 
on climate change adaptation in agriculture is IFAD, while ideal co-financing sources include: EIB, 
GEF, AF and GCF. 

Figure h. Major forecasted impacts of identified investments on target sectors and themes.
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Figure i. ND-GAIN Profile of Haiti.

 

Figure j. Changes in the ND-GAIN and CRI Indexes for Haiti (negative values are those closer to 
zero).

Figure k. Climate Finance (2010–2018) allocated to Haiti.

Source: Adapted from SEI (2017) data.
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Main climate change adaptation challenges. According to USAID (2013c, 2017a), ND-GAIN (2017), 
FAO (2018a, 2018b) and UNFCCC (2018a), the water storage capacity for irrigation appears stable, 
though needs are growing. Challenges include the weak governance of natural resources, rural 
population decline, severe instability, and a lack of clear climate change adaptation coordination 
and execution mechanisms. According to the data collected for the scope of this document, Haiti is 
the second beneficiary of climate change adaptation finance, but also the country with the lowest 
rankings since 1995: It is ranked the second most vulnerable country in the CRI (2018) Index.

Main climate change priorities. The main priorities for planning and policy include climate risk 
planning and mapping as well as the mainstreaming of climate change into national policies and 
strategies in all sectors. Priorities for agriculture include the adaptation of crops, the protection of 
crop genetic diversity, input management upgrade, and increases in technological inputs. For natural 
resource management and biodiversity, these include building coastal resilience, such as coral reef 
restoration and mangrove rehabilitation, with alternative livelihood implications (UNFCCC, 2018a, 
2018b, 2018c).

Ongoing Projects. There are at least five projects currently ongoing or about to start, two of which 
(6 percent of the total available climate finance) support the country in strengthening the resilience 
of the agriculture sector and its actors. There are no available evaluation reports; therefore, it is not 
possible to provide additional information on impacts. Projects in Haiti in the agriculture sector are 
mainly developed to support smallholders and rural households to cope with the negative impacts 
of climate change. Most of the projects include awareness and institutional support. In all projects, 
upgrading agriculture practices and technologies is a priority to support the sector in adapting to 
climate change. The main actors in climate change adaptation of agriculture in Haiti are the IDB and 
IFAD, while the main donors include bilateral donors and multi-bi funds, such as the GEF. The most 
suitable partner to work on climate change adaptation in agriculture is IFAD. 

Ideal co-financing sources include the GEF, AF, and GCF. 

Recommended subsectors of intervention. In view of Haiti’s instability, weak governance, and lack 
of national R&D investments in the agriculture sector and in climate change, it is advisable to avoid 
investments related to risk transfer, namely insurance, and to continue supporting risk mitigation and 
adaptation via: (1) Climate risk mapping and planning; (2) climate proofing of infrastructure (mobility 
and electricity); and (3) institutional support to mainstream climate change adaptation in relevant 
policies and to enhance natural resource management. 

Figure l. Major forecasted impacts of identified investments on target sectors and themes.
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Figure m. ND-GAIN Profile of Jamaica.

Figure n. Changes in the ND-GAIN and CRI Indexes for Jamaica (negative values are those closer 
to zero).

Figure o. Climate Finance (2010–2018) allocated to Jamaica.
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Main climate change adaptation challenges. According to USAID (2017b), ND-GAIN (2017), 
FAO (2018a-b) and UNFCCC (2018a). Cereal yields are slightly decreasing and the country’s 
capacity to climate proof and upgrade its transportation infrastructure appears to be stagnating. 
Overexploitation of natural resources and ecosystems is still a major concern. Urban centres, ports, 
landing sites and markets are exposed to sea level rise and storms. Climate change mainstreaming 
is also still incomplete and more integrated planning is required.

Main climate change priorities. Planning and policy: Mainstream climate change considerations into 
national policies and all types and levels of development planning, and build the country’s capacity to 
develop and implement climate change adaptation and mitigation activities. Ensure climate-oriented 
planning and climate risk mapping. Agriculture: Connect farmers to available weather information 
and build the capacity of farmers and farmer organizations. Establish new pest management 
practices, provide grants to farmers to implement relevant climate resilience technologies in order 
to diversify productions, improve inputs of technologies, and plan according to climate variables. 
Infrastructure: Climate proofing of infrastructure (mobility, electricity, and irrigation) to increase 
efficiency, particularly for water, and increased resilience of agriculture, fishery and aquaculture 
(UNFCCC, 2018a, 2018b, 2018c).

Ongoing Projects. There are at least five projects currently ongoing, three of which (18 percent 
of the total available climate finance) support the country in strengthening the resilience of the 
agriculture sector and its actors by improving climate data and information management. These are 
cross-cutting projects, involving all sectors of the economy. Two other projects support the fishery 
sector in enhancing its resilience, (1) both directly via specific activities to support fishers with 
data, training and information on climate; and (2) indirectly by restoring key ecosystems, such as 
mangroves and coral reefs, which are crucial for the productivity of Jamaica’s artisanal fishers. There 
are no available evaluation reports; therefore, additional information on impacts cannot be provided. 
Agriculture and fishery sector projects in Jamaica are mostly designed to support smallholders and 
rural households to cope with the negative impacts of climate change, and to improve ecosystem 
services – specifically the protection and conservation of biodiversity. Most of the projects include 
awareness and institutional support. The main actors in climate change adaptation of agriculture and 
fisheries in Jamaica are the World Bank, the United States Agency for International Development 
(USAID) and the GCF; the main donors are bilateral donors and multi-bi funds, such as the GCF. The 
World Bank would be the most suitable partner to work on climate change adaptation in agriculture, 
fisheries and aquaculture. 

Recommended subsectors of intervention. Given Jamaica’s positive improvements in both 
the CRI and ND-GAIN indexes, and in national investments in R&D in agriculture, fisheries, and 
aquaculture, as well as in climate change, it is advisable to maintain investments in climate change 
adaptation via risk mitigation, and to explore the possibility of investing in risk transfer mechanisms 
– namely insurance. Potential investments are in: (1) climate risk mapping and planning; (2) climate 
proofing of infrastructure (irrigation and electricity); (3) supporting the creation of marine and coastal 
protected areas; and (4) providing institutional support to mainstream climate change adaptation in 
relevant policies, and to enhance natural resource management. 

Ideal co-financing sources include the EIB, GEF, AF and GCF.
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Figure p. Major forecasted impacts of identified investments on target sectors and themes.
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