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Abstract: Caribbean Small Island Developing States (SIDS) are vulnerable to climate
change impacts including sea level rise, invasive species, ocean acidification, changes in
rainfall patterns, increased temperatures, and changing hazard regimes including
hurricanes, floods and drought. Given high dependencies in Caribbean SIDS on natural
resources for livelihoods, a focus on ecosystems and their interaction with people is
essential for climate change adaptation. Increasingly, ecosystem-based adaptation (EbA)
approaches are being highlighted as an approach to address climate change impacts.
Specifically, EbA encourages the use of local and external knowledge about ecosystems to
identify climate change adaptation approaches. This paper critically reviews EbA in
Caribbean SIDS, focusing on the need to integrate local and external knowledge. An
analysis of current EbA in the Caribbean is undertaken alongside a review of
methodologies used to integrate local and external expertise for EbA. Finally key gaps,
lessons learnt and suggested ways forward for EbA in Caribbean SIDS and potentially
further afield are identified.
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1. Introduction
Small Island Developing States (SIDS) are a grouping of tropical island states which have banded
together under the United Nations to address common sustainability challenges [1]. The vulnerability
of SIDS to climate change impacts has been well documented and discussed in recent decades [2–4].
The Caribbean region is no exception, with Caribbean SIDS vulnerable to a wide range of climate
change impacts including sea level rise, invasive species, ocean acidification, changes in rainfall
patterns, increased temperatures, and changing hazard regimes including hurricanes, floods and
drought [5,6]. Ecosystem-based adaptation (EbA) has been highlighted as one approach to address
declines in ecosystem health and enable sustainable adaptation to climate change [7].
This paper critically reviews the use of EbA approaches in Caribbean SIDS with particular attention
upon methodologies used to integrate local and external knowledge to address climate change impacts.
The importance is because local knowledge tends to be neglected, in particular because it is often
viewed by locals and non-locals as being backward or irrelevant in the modern world, compared to
external (usually technology-based) knowledge which is seen as being modern and representing the
future. Even when locals wish to preserve their own knowledge, external lack of respect for local
knowledge can mean that local views and ideas are disrespected and not included in
development work.
That is not claiming that local knowledge is perfect and should dominate local decision-making.
Instead, seeking a balance between local and external views is essential to achieve EbA. As such, this
paper identifies key gaps, lessons learnt and suggested ways forward for integrating local and external
knowledge within EbA in Caribbean SIDS. That contributes to providing policy and action advice for
a region requesting support to implement formally EbA techniques that have long assisted Caribbean
peoples with their livelihoods.
2. Ecosystem-Based Adaptation
The Millennium Ecosystem Assessment (MEA) outlines a decline in worldwide ecosystem health,
thereby threatening the provision of ecosystem services [8]. Degradation of ecosystems and declines in
ecosystem services will reduce people’s ability to adapt to and cope with, existing and anticipated
climate change impacts, and threaten long term sustainability [9]. For example, an estimated one-third
of Caribbean coral reef ecosystems are under threat from coastal development, and sediment and
pollution from inland sources. 60% of reefs are threatened by overfishing, whilst marine based threats
to coral reefs e.g., from shipping, ineffective management of protected areas, diseases and warming sea
temperatures are widespread across the Caribbean [10]. In 2000, it was estimated that Caribbean coral
reefs provided goods and services with an annual net economic value estimated at between
US$3.1 billion and US$4.6 billion from fisheries, dive tourism and shoreline protection services [10].
Declines in coral reef ecosystem health would result in significant economic losses, particularly in

Sustainability 2012, 4

1910

Caribbean coastal areas through loss of fishing livelihoods, malnutrition due to lack of protein, the loss
of tourism revenues and increased coastal erosion [10].
EbA is seen as an important approach for tackling these challenges. EbA is defined as “an approach
that builds resilience and reduces the vulnerability of local communities to climate change…EbA
integrates sustainable use of biodiversity and ecosystem services in a comprehensive adaptation
strategy” [11] (see also [9]). The phrase EbA is relatively recent, with the terminology largely absent
within relevant literature prior to 2009, although earlier uses of the phrase have been identified in, for
instance, 2004 [12] and 2005 [13]. The International Union for Conservation of Nature (IUCN),
currently a key advocate and player in the field of EbA, prior to 2009 in their ‘Caribbean Work
Program 2009–2012’ referred to ‘ecosystem management’ and not ‘EbA’ [14].
Previously (except for the few early uses of the phrase outlined above), key phrases used included
‘ecosystem-based management’ and ‘ecosystem management’ [15] which “reflect three common
origins…protected areas, cooperative management, and management responses to complex demands
and pressures”. Post-2008, use of the phrase EbA and the development of EbA approaches have
expanded considerably (see [16] for a database of EbA examples), yet also with a narrowing that
deliberately focuses on climate change. Reflecting this development, in June 2011 a group of
international, mostly conservation organisations drafted some key principles for
ecosystem-based approaches to adaptation including [17];
(1) EbA promotes multi-sectoral approaches;
(2) EbA operates at multiple geographic scales;
(3) EbA integrates flexible management structures that enable adaptive management;
(4) EbA minimizes trade-offs and maximizes benefits with development and conservation goals to
avoid unintended negative social and environmental impacts;
(5) EbA is based on the best available science and local knowledge, and should foster knowledge
generation and diffusion;
(6) EbA is about promoting resilient ecosystems and using nature-based solutions to provide
benefits to people, especially the most vulnerable;
(7) EbA must be participatory, transparent, accountable, and culturally appropriate, while actively
embracing equity and gender issues.
The call for integrating local knowledge with scientific knowledge is significant (point 5 above).
Local people can hold vast amounts of information and experience of their environment built up over
countless generations (see [18] for more information on the need to integrate local and external
knowledge). Building upon local knowledge and non-infrastructural, or “soft” approaches is
potentially more cost effective and accessible by poor and/or rural communities than measures based
on purely external interventions or those highlighting engineering infrastructure [19–21]. This is
especially important for smaller, more isolated communities, such as Caribbean SIDS, which might not
have the population size or resources to continually build and maintain extensive
infrastructure [22–24]. Healthy ecosystems and their services play a vital role in reducing climate risk
and providing opportunities for sustainable development and livelihoods.
Local knowledge is also often referred to as ‘indigenous knowledge’, ‘traditional knowledge’,
‘indigenous technical knowledge’, ‘traditional environmental knowledge’ or ‘folk knowledge’ [25].
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Throughout this paper the term ‘local knowledge’ is used as it better defines knowledge that has
evolved within (inside) a specific community or area, but that has potentially incorporated or been
shaped by outside knowledge in its continuous evolution [18]. In parallel, external knowledge is
generally understood to involve technology or specific approaches developed outside a community. In
many cases this knowledge has been empirically proven or developed using methods that are judged
by scientific ‘experts’ of the time to be rigorous and in accordance with accepted practice [18].
3. Ecosystem-Based Adaptation and Caribbean SIDS
Inhabited by approximately 40 million people, the Caribbean region is known for its natural beauty
and unique cultures. The people of this region are heavily reliant upon the natural resource base for
their livelihoods including fisheries, forestry, agriculture, mining and tourism [26]. Caribbean SIDS
are diverse, ranging from small island tropical countries with economies dependent on agriculture and
tourism such as St. Lucia, to larger less economically developed and more populated countries such
as Haiti.
Despite this diversity, climate change significantly impacts all Caribbean SIDS, especially given the
dependence on natural resources for many livelihoods, including most tourism-based livelihoods.
Freshwater availability is of particular concern especially in light of climate change and increased
population levels [27]. If greenhouse gas emissions continue unabated, the cost to Caribbean islands in
terms of increased hurricane damage, loss of tourism revenue and infrastructure damage is projected to
reach $22 billion by 2050 and $46 billion by 2100 or 10% and 22% of the current Caribbean
economy [28].
Whilst negotiations continue at the international level to reduce greenhouse gas emissions, the
Caribbean community (CARICOM) recognises the need for urgent action to adapt to existing and
anticipated climate change impacts [26]. Given the Caribbean’s fragile natural resource base and the
high dependence on natural resources there has been an increased focus upon terrestrial, coastal and
marine ecosystems and their interaction with people for adaptation to climate change [29]. With 70%
of the world’s poor living in rural areas, a focus upon ecosystems and their importance for sustainable
development is paramount [30]. Ecosystems and the services they provide (e.g., food, shelter, risk
reduction, freshwater supply, medicines, and climate regulation) are essential components of life
support on Earth [31]. They underpin much past and a good proportion of existing livelihood
activity (off-shore financing is an example of current non-ecosystem livelihood in Caribbean SIDS)
and are essential to achieving long-term sustainable livelihoods in the future [31,32].
In a recent review of current and planned adaptation action in the Caribbean many actions
emphasised the need for an ecosystem-based approach to adaptation, specifically through integrated
coastal zone management and integrated watershed management [33]. The review outlined that “there
is clear national and regional recognition that ecosystem services can greatly reduce adaptation costs
while providing numerous co-benefits (i.e., mangroves and reefs protect shorelines from erosion and
supply fisheries; forests mitigate landslides, flooding and drought)” [33]. However, the majority of this
action centred upon coastal ecosystems at a regional level, as opposed to the full range of diverse
ecosystems in existence within Caribbean SIDS. This is especially important given the tight linkages
between ecosystems in SIDS. In addition, no reference was given to the need to integrate local and
external knowledge to develop appropriate context specific solutions.
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That has resulted in large gaps with regard to EbA approaches to climate change adaptation (CCA)
in Caribbean SIDS. Yet, as outlined by the United Nations Framework Convention on Climate
Change (UNFCCC), EbA approaches are identified as widely applicable at different spatial and
temporal scales, and across multiple sectors whilst incorporating different knowledge bases [34]. This
section assesses to what extent EbA approaches using local and external knowledge are incorporated
into CCA activities within Caribbean SIDS at regional, national and local levels. It builds upon and
supplements the review undertaken by Medeiros et al. [33] which focused on the SIDS of Antigua and
Barbuda, Barbados, Cuba, Dominica, Dominican Republic, Grenada, Haiti, Jamaica, Saint Kitts and
Nevis, Saint Lucia, Saint Vincent and the Grenadines, and Trinidad and Tobago.
3.1. Regional Level Action in Caribbean Small Island Developing States
There are a large number of CCA initiatives occurring at the regional level in Caribbean SIDS [33].
This is in recognition of the need for regional cooperation in terms of adaptation action given
similarities in climate change vulnerabilities across the region. Since 2000 CARICOM has
implemented a series of projects to help understand the region’s vulnerability to climate change, build
capacity, develop and implement adaptation plans and mainstream adaptation throughout different
sectors. The projects included: “Caribbean Planning for Adaptation to Climate Change” (1997–2001);
“Adaptation to Climate Change in the Caribbean” (2001–2004); “Mainstreaming Adaptation to
Climate Change” (MACC) (2004–2009); and the “Special Program on Adaptation to Climate Change:
Implementation of adaptation measures in coastal zones” (SPACC) (2007–2011). The Caribbean
Community Climate Change Centre (CCCCC) emerged from these initiatives and now serves as the
official repository and clearing house for regional climate change data, providing climate
change-related policy advice and guidelines to CARICOM Member States.
A regional roadmap for adaptation action in the Caribbean was developed in 2009 (to 2015) [35].
This identified a number of strategic goals for the region including the need to address climate change
impacts on coastal and marine ecosystems in particular. However, regional initiatives to date have
focused on capacity building, preparation of national climate change policies, provision of technical
assistance, climate information and monitoring, assessments and research, education and
communication, and policy formation. These initiatives have made essential contributions to
government capacity building, although this is currently not translating into on the ground action
integrating local and external expertise for ecosystem-based approaches to adaptation [33]. Those
programs such as MACC and SPACC which have translated into action at the local level have been
significantly narrow in their activity with particular attention paid to coastal ecosystems. Integrated
Coastal (Zone) Management (IC(Z)M) and Marine Protected Areas (MPAs) have received significant
attention, including amongst Caribbean SIDS such as Jamaica and St. Lucia [36].
One significant regional level project, the ‘Pilot Project for Climate Resilience’ (PPCR) [37] aims
to pilot and demonstrate ways in which climate risk and resilience may be integrated into core
development planning and implementation. The first component of the project continues the theme of
regional capacity building, monitoring and research. The significance of ecosystems and ecosystem
management are highlighted throughout the PPCR, although ecosystems including wetlands, forests
and off shore marine ecosystems are neglected with the majority of attention diverted to coastal
ecosystems. Key principles of EbA including the need to consult local communities and build upon
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local knowledge are also hardly reflected. The second component involves pilot initiatives at the
national level.
3.2. National Level Action in Caribbean Small Island Developing States
At the national level the PPCR is assisting Dominica, Grenada, Haiti, Jamaica, Saint Lucia, and
Saint Vincent and the Grenadines to develop a Strategic Program for Climate Resilience (SPCR).
Here, as compared to the regional level, further consideration is being given to the importance of
ecosystem management and in some cases the integration of local and external knowledge, albeit
focused upon coastal ecosystems. St Lucia’s SPCR for example refers to the need to use traditional
knowledge, yet no clear links are made between the objectives of ecosystem management and the need
to use traditional knowledge and/or integrate this with external knowledge to build community
resilience [38].
St Lucia’s SPCR, however, is an exception. Caribbean SIDS have outlined national adaptation
needs and measures within their National Communications to the UNFCCC. These documents reflect a
strong focus upon the importance of ecosystems for CCA but do not specifically discuss EbA and the
need to integrate local and external knowledge. Similar to regional level action, the attention of
national level action in Caribbean SIDS has been mainly on coastal ecosystems. Limited consideration
is given to the diverse range of other ecosystems in existence within and across Caribbean SIDS and/or
the relevance and applicability of local knowledge across this diverse range of ecosystems [33].
The majority of Caribbean SIDS have directed their CCA efforts through CARICOM and are
involved in multi-country initiatives to address climate change impacts [33]. Initial attention was upon
the integration or mainstreaming of CCA into national development policy and plans, in addition to
education and capacity building activities. Increasingly, donor support to CCA activity at the national
level within Caribbean SIDS is centred upon the implementation of identified CCA strategies.
In Jamaica for example, the European Union (EU) has been working with the Planning Institute of
Jamaica (PIOJ) and the United Nations Environment Programme (UNEP) to implement a CCA and
disaster risk reduction (DRR) project including watershed rehabilitation and improved coastal
ecosystem management [39]. Similarly, in Grenada, the German government is supporting the
implementation of an integrated approach to water and coastal resource management. Whilst both of
these projects visibly highlight ecosystems and CCA, neither project specifically mentions EbA nor
integration of local and external knowledge for ecosystem-based adaptation approaches to CCA.
In a review of projects explicitly supporting CCA activity, Medeiros et al. [33] outline
a comparison of adaptation action at the policy and program level for specific Caribbean SIDS (see
Table 1). Whilst this was a rapid desk-based review and the adaptation environment within the
Caribbean region is constantly evolving, the majority of Caribbean SIDS are implementing CCA
initiatives through wider regional level action. This is as opposed to more context specific national and
local level actions which have the potential to build upon locally based knowledge in addition to
external, scientific knowledge. The development of national projects linked with local level action
using both local and external knowledge will only contribute to the development of appropriate,
context specific CCA incorporating EbA approaches and their direct implementation.
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Table 1. Comparison of adaptation action at the policy and program level for select
Caribbean Small Island Developing States (SIDS) (as of May 2012) based on [33].
Policy Action
1st
2nd
National
National
Communication Communication
Antigua &
Barbuda

2001

Barbados

2001

Cuba

2001

Dominica

2001

Dominican
Republic

2003

Participation in Projects/Programs
National
Strategy/
Plan

2011

National

Multicountry

Total

0

5

5

2

5

7

1

5

6

0

6

6

Under
development
2001
Under
development

2007

2009

NAPA (2008)

1

8

9

National Climate
Change Policy
and Action Plan
2007–11

0

7

7

3

2

5

2

7

9

0

4

4

0

7

7

0

6

6

0

3

3

Grenada

2000

Under
development

Haiti

2002

2002

Jamaica

2000

2011

St Kitts &
Nevis

2001

2000

St Lucia

2001

2012

St. Vincent &
the Grenadines

2000

Under
development

Trinidad &
Tobago

2001

Under
development

Under
development

Climate Change
Adaptation Policy
and Strategy
(2003)
Prepared; date
unknown
Draft Climate
Change Policy
(2010)

3.3. Local Level Action in Caribbean Small Island Developing States
There are a large number of initiatives occurring at the local level to address adaptation to climate
change impacts. The majority have been or are being implemented by local and/or international
non-governmental organizations (NGOs). Unlike regional and national levels, at the local level
specific attention has been given to EbA approaches for climate change including the need to integrate
local and external knowledge. As outlined in the introduction of this paper this movement has been
mostly led by international conservation organizations such as the International Union for the
Conservation of Nature (IUCN), BirdLife International, World Wide Fund for Nature (WWF) and The
Nature Conservancy.
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One example of a local level EbA project comes from BirdLife International who are working with
local partners in Macaya Biosphere Reserve, Haiti to conserve and reforest degraded forest
ecosystems, stabilising slopes and ensuring continued drinking water supplies for local
communities [40]. Another example comes from Belize where WWF is advocating, identifying, and
implementing coastal management activities as part of a broader programme of activities on the health
of the Mesoamerican Reef [41]. Both projects explicitly highlight CCA and are EbA, yet are important
beyond EbA and climate change. In addition, both projects highlight the need to build upon local and
external knowledge in the development of solutions.
In addition to projects specifically outlining EbA, many CCA initiatives at the local level address
ecosystem conservation and restoration. For example, the Future Centre Trust in Barbados is involved
in education and awareness as well as beach clean-ups, aiming to help tourists and locals better
understand the island’s ecosystems, for CCA and other sustainability endeavours. Many local projects
are not well documented or publicised, so evaluating their impact and the extent to which they
incorporate local and external knowledge is difficult.
4. Methodologies for Combining Knowledge Forms for EbA
In the larger field of DRR including CCA, the importance of local, indigenous and/or traditional
knowledge has long been recognised and stressed [42–44]. Building upon local knowledge and
practices, and engaging those ‘at risk’ is a significant component of Community-based Disaster Risk
Reduction (CBDRR) and its subset of Community-based Adaptation (CBA) [43,45]. This recognises
that whilst SIDS communities have suffered loss and hardship, in many instances they have displayed
significant coping capacities developed over centuries to deal with societal and environmental
change [46].
This local knowledge would be useful for developing EbA strategies. It is however, important not to
over-romanticise local knowledge, aspects of which may also be contributing to increased
vulnerability or ‘mal-adaptation’. It is essential that an assessment of both local and external
knowledge is undertaken in order to integrate that knowledge, either local or external to a community
which best strengthens community and ecosystem resilience [18,47].
There are a number of examples worldwide demonstrating the use of local and external knowledge
in relation to ecosystem management [48,49]. In addition, whilst not always directly focused on
ecosystems per se, yet nonetheless covering aspects of ecosystems, there are large numbers of case
studies outlining use of local knowledge to address climate change impacts such as in Samoa [50],
Kenya [51], Uganda [52], New Zealand [53], Mongolia [54], India [55] and Mexico [56]. The
SIDS-specific case studies which directly invoke EbA are mostly found within reports from
conservation organisations with IUCN, The Nature Conservancy, BirdLife International, Conservation
International and WWF being key advocates of EbA for the Caribbean [11]. Table 2 outlines some
examples of specific SIDS case studies from the Caribbean and beyond which use local and external
expertise for EbA and/or CCA.
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Table 2. Examples of SIDS case studies linking local and external expertise with links to
EbA (Caribbean examples highlighted).
Date
2010

SIDS
Haiti [40]

Study
Macaya Biosphere
Reserve.
Protection of
Mesoamerican Reef.
Reducing climate
vulnerability of coastal
communities.

2009

Belize [41]

2010

Samoa [57]

2012

Tonga [58]

Investigating local
initiatives on EbA.

2005–
2012

Fiji [59]

Development of a ridge
to reef protected area in
Kubulau District, Fiji.

2009

Papua New
Guinea [16]

Kimbe Bay: Resilient
network of marine
protected areas.

Comments
 EbA approach.
 Builds upon local knowledge.
 EbA approach.
 Incorporates local knowledge.
 No specific focus on EbA.
 Addresses climate change and other hazards
in coastal communities.
 Integrating local and outside expertise.
 Specific focus on EbA (and CBA).
 Provides lessons from local initiatives
on EbA.
 Stresses the importance of local knowledge.
 Specific EbA focused approach.
 Integrates flexible management structures
and uses nature based solutions.
 Incorporation of local and traditional
knowledge.
 Development of Kubulau
Ecosystem-based management plan (EBM).
 EbA approach.
 Involves community consultation although
no particular stress on local knowledge.

One of the key principles of EbA is combining different knowledge forms for local
implementation [17,60]. Despite this, there is no single identified systematic way of integrating local
and external knowledge for EbA, specifically in SIDS given their vulnerability to climate change
impacts [61]. For the most part the projects in Table 2, whilst outlining a need to integrate local and
external knowledge, do not outline specific methods or ‘ways of doing so’ beyond stakeholder
consultation and discussion.
Through a desk-based literature review ten methodologies have been identified within the wider
field of DRR and CCA which specifically address knowledge integration and could potentially be
viable for EbA. These methodologies fall into two specific categories; (a) networks or consortia (for
which two examples are given) and (b) participatory planning and techniques (for which eight
examples are given).
There are a large number of networks and consortia addressing climate change and risk reduction
issues, but there are few which focus on the need to integrate local and external expertise, especially
for SIDS. One such network developed and established in 2005 is a consortium of organisations,
researchers and policy makers from the Arctic and SIDS called ‘Many Strong Voices’ (MSV) [62].
MSV aims to advance mutual learning and exchange of knowledge, research and expertise on climate
change within and between the Arctic and SIDS. The strengths of MSV include its community-driven
nature, ensuring Arctic and SIDS voices are heard at international, national and local levels; the
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accessibility of forums to share and exchange knowledge; contributions to local organisational
capacity building over extended time periods; engagement in policy-relevant integrated research
incorporating local and external knowledge; and a recognition of linkages with natural resource
management alongside the need to maintain healthy, functioning ecosystems [3]. MSV depends on
interaction and facilitation of key member organisations to ensure local voices are heard. Furthermore,
given its global nature it relies on a virtual network and electronic communication, not always
accessible to SIDS and Arctic communities.
Addressing these limitations, further lessons for Caribbean SIDS could be drawn from the Arctic
region’s ‘Exchange for Local Observations and Knowledge of the Arctic’ (ELOKA). Similarly to
MSV, although centred upon another region, the goal of ELOKA [63,64] is to facilitate the collection,
preservation, exchange, and use of local observations and Arctic knowledge by providing data
management and user support, and to foster collaboration between local and international researchers.
Local knowledge and observations are documented in the language of choice by knowledge holders so
nothing is lost ‘in translation’ and different methods are used for collection, e.g., drama, video, and
photos. This ensures local knowledge remains within communities and all details are preserved, yet the
use of different tools and methods often results in the production of many different but interrelated
data sets. For example, a single observation/knowledge documentation could produce any or all of:
text documents, ethical research documents, tables, works of art, articles of clothing, audio and video
recordings, transcripts of records, photographs, animations, maps, Global Positioning System (GPS)
tracks, local gazetteers, local dictionaries and other linguistic materials and local weather station data.
This is in addition to complementary scientific information including topographic maps and
satellite images.
Lessons could be learnt from MSV and ELOKA to create a ‘sub-network’ for Caribbean SIDS
building upon local Caribbean knowledge and external expertise for EbA, and creating context specific
tools and resources. Given a climate change coordination body, the Caribbean Community Climate
Change Centre (CCCCC) already exists there is opportunity to directly engage local communities to
build creative partnerships for EbA building upon lessons from MSV and ELOKA. In doing so, further
thought needs to be given to the documentation and use of local knowledge for EbA.
ELOKA, for example, documents the local knowledge in depth but struggles to ensure this
information is available to a wide variety of end users including local community members given each
user group has different access needs and requires information in different formats. However, caution
is needed in presenting local knowledge in the absence of its local and cultural context because it may
not be applicable to all other situations [65]. This lends further support to the need for a regional
Caribbean network hosting local and external knowledge for EbA. Significant technical and
methodological support is required to establish effective and appropriate means of recording, storing
and managing data and information resulting from the documentation of local knowledge and to link
this information in a way that is intuitive and flexible with scientific information. As with MSV and
ELOKA, the engagement between outside researchers, experts and community members needs to be
sustained over extended time periods to ensure sustainability.
Additional methodologies for integrating local and external expertise revolve around participatory
planning techniques. Eight specific methodologies are identified (see also Table 3), reflecting the
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integration of local and external expertise for CCA and/or DRR, therefore being potentially viable for
EbA. These are:
1. Risk and Vulnerability Assessment Methodology (RiVAMP) [66].
2. Adaptive Co-Management and Cooperative Research [67–69].
3. Participatory 3-D Mapping (P3DM) [70].
4. Participatory Tools [71].
5. Participatory Planning Processes [57].
6. Participatory Geographical Information Systems (PGIS) [72].
7. A Process Framework for integrating indigenous and scientific knowledge [73,74].
8. Scenario Planning [75].
Of these methodologies, RiVAMP was the only one developed specifically in a Caribbean
SIDS (Jamaica) for EbA. RiVAMP was established to design an assessment tool accounting for
ecosystem and climate change factors within disaster risk and vulnerability analysis [66]. The project
aimed to assist national and local government decision makers in evaluating their development options
effectively by recognising the role of ecosystems in reducing risk and adapting to climate change
impacts. The targeted end users for RiVAMP were national and local level government decision
makers, whereas for EbA the stress is on the need to involve ‘users of ecosystems’ and ‘local
communities’ in local level decision making. The RiVAMP process has not appeared to strengthen the
capacity of local community based organisations nor contribute to education to assist community
members understand linkages between ecosystem restoration and conservation, and CCA.
RiVAMP, Adaptive Co-Management and Co-Research, Participatory Planning and the Process
Framework are all forms of participatory planning methods within which methods including Scenario
planning, Participatory Tools, P3DM and PGIS are used in attempts to reach acceptable solutions
applicable to all stakeholders. The strengths and weaknesses of each of these methodologies are
summarised in Table 3.
The overarching themes emerging are communication and the need to establish trust and linkages
amongst wide varieties of stakeholders. That is alongside linking bottom-up and top-down actions.
This is often a difficult task which needs to be sustained over long periods of time, made difficult by
often short duration donor funded project periods in Caribbean SIDS. All the methodologies including
the two networks outlined are consultative and encourage local level decision-making and action to
address risk reduction including climate change impacts. In addition, all the methodologies recognise a
need for sustainable natural resource management strategies, but this has not necessarily been
connected to EbA (with the exception of RiVAMP). A need to validate local knowledge and ensure its
accessibility to outside stakeholders has also been outlined although only P3DM, PGIS and to some
extent ELOKA have made movements towards this.
Despite local support for the methods and their apparent advantages, there has been little in-depth
analysis of them. In order to support EbA and its key principles, it is necessary to evaluate these
approaches in more detail for Caribbean SIDS, identifying singular or mixed methods which would
work within the Caribbean context for EbA. Taking advantage of the diversity of Caribbean SIDS
would be particularly important in order to compare and contrast different sites to determine
differences and similarities based on local distinctiveness. Furthermore, any local knowledge identified
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and recorded needs to be assessed for its efficacy and validity in addressing climate change impacts. In
turn, external, scientific information needs to be provided in a format easily usable and understandable
for local communities. That would contribute to achieving effective integration of knowledge forms to
take place for EbA in Caribbean SIDS.
5. Discussion: Gaps and Lessons Learnt
The review of CCA initiatives in the Caribbean SIDS outlined in this paper reflects experience in
using EbA. As shown in presenting these initiatives, they are currently ad hoc without much of a
uniform approach across the Caribbean, either at regional, national or local levels, especially with
regards to integrating local and external knowledge. Whilst it is appropriately accepted that a ‘one size
fits all’ attitude would be inappropriate due to local distinctiveness, there could be some benefit to
consolidating existing approaches for comparative purposes, to learn from each other and to identify
good practices—even while recognising their contextuality. Such an approach could provide some
practical guidance to help improve implementation and knowledge integration across scales within
Caribbean SIDS, especially if generic principles were identified which applied to numerous, disparate
case studies.
This section identifies the main gaps and lessons from the material in this paper to indicate ways
forward in the conclusions.
Gap 1: EbA stresses the need to build on local knowledge, yet integrating local and external
knowledge for EbA rarely occurs in practice.
A wide range of CCA activities are underway or have been completed in Caribbean SIDS. Ranging
from region-wide to local initiatives, many mention ‘ecosystems’ in some form [33]. Nevertheless, at
the regional and national levels, little reference is given specifically to EbA and the integration of local
and external knowledge.
In contrast, at the local level, EbA has been applied in SIDS such as Haiti and Belize to develop
appropriate context-specific options based on local and external knowledge. As increased attention is
being paid to local knowledge and the need to integrate this with external knowledge by International
development and conservation organisations, along with government development agencies, many
local level projects implemented by these donors and their local partners stress the need to incorporate
local knowledge into project activities. How that is achieved in practice is not always fully articulated,
despite the methods available discussed in Section 4. These methods all entail a high degree of
interaction and communication amongst the project parties, based on mutual respect, trust, and
understanding for different viewpoints. The methodologies outlined are starting points, yet to facilitate
the integration of different knowledge bases for EbA, further evaluation, consolidation and
development of these methodologies within SIDS would be useful.
There is a particular need to respect the cultural particularities of all communities, including
Indigenous peoples, to ensure smooth implementation and local support [76]. With such principles
already established in research and policy, coordination amongst stakeholders would assist in
implementing them in practice, particularly with regards to the integration of local and external
knowledge [77].
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Table 3. Strengths and limitations of participatory planning methodologies integrating local and external knowledge for Climate Change
Adaptation (CCA) and/or Disaster Risk Reduction (DRR).
No.
Methodology
Strengths
Participatory Planning and Techniques
1
Risk and
 Focused upon governance to identify opportunities to influence policy
Vulnerability
and initiate change.
Assessment
 Technical analyses are balanced with local knowledge and real life
Methodology
experiences to identify ecosystem benefits and drivers of ecosystem
(RiVAMP)
degradation.
[66].
 Helps to analyse links between ecosystems, drivers of ecosystem
degradation and socio-economic vulnerability.
 Ensures environmental initiatives incorporate a DRR and CCA
perspective.
2

Adaptive
Comanagement
and
Cooperative
Research
[67–69].

 Emphasises group decision making accommodating diverse views

Limitations

 Focused on coastal ecosystems, tropical cyclones and







and shared learning [78].

 Recognises that multiple sources of knowledge are critical to problem 
solving.

 Emphasises trust building, institutional development and social
learning.

 Provides a process for mediating conflict and addressing power





dynamics [68].
Builds on culturally embedded formal and informal rules and norms
to form horizontal and vertical networks.
Enhances the capacity of resource management organizations to
respond proactively to uncertainty.
Can contribute to trans-generational transfer of local knowledge
through youth engagement [69].
Enables co-researchers to develop a shared cross-cultural
understanding of the research [69].






their associated effects.
Donor purchased scientific data and tools, an expense
potentially beyond the local level.
Further education required prior to tool use to enable
communities to understand linkages between ecosystem
degradation and CCA.
Methodology focused upon governance and power
structures yet a full assessment of local governance is not
undertaken.
Creating the social and institutional space for the
necessary interactions is a difficult task.
Requires multi level governance arrangements.
Formalized nature of interactions between locals and
government can create barriers to participation in
decision making.
Establishing effective institutional arrangements and trust
takes extended periods of time.
An in-depth governance assessment to understand society
dynamics and power structures is required prior to
implementation of adaptive co-management structures.
Adaptive co-management processes are slow or will fail
to develop unless policy environments are supportive of
multi-level learning networks, and, in turn, scientists and
others are rewarded for participating in these networks.
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No
Methodology
Strengths
Participatory Planning and Techniques
3
Participatory
 Collaborative, low-cost activity involving a wide range of
3-D Mapping
stakeholders [70].
[70].
 Participants are able to plot desired criteria e.g., resources, landmarks,
environmental features, household occupants. This contributes to
credibility of local knowledge.
 Facilitates interpretation, assimilation & understanding of
geo-referenced information by making it visible and tangible [70].
 Raises local awareness of territories, provides stakeholders with
powerful mediums for land use management and serves as an
effective community organising tool [79].
 As maps are scaled and geo-referenced scientists are rigorously able
to integrate their own knowledge with local people knowledge.
4
Participatory
 Listening instead of lecturing—learning from local knowledge.
Tools [71].
 The emphasis is on visual techniques, theatre and story-telling as
opposed to written techniques. This is to ensure those who are
illiterate can participate and engage.
 Enables the verification of information using a range of
overlapping methods.
 Focuses on community strengths rather than dwelling on weaknesses.
 Identifies and empowers local analysts.
 Potentially establishes a common ground for communication which
demystifies science.

Limitations

 Material is prepared by facilitators first, e.g., a scaled and
geo-referenced base map using Geographical Information
Systems (GIS). This means the methodology is not
necessarily replicable by communities who do not have
access to, or understand this technology.
 If not carefully facilitated maps may be used by
facilitators to either replace local conceptions of territory
or impose their own views of the world [80].
 Difficult to map all dimensions of vulnerability and
capacity e.g., social networks.

 There is a tendency to over-romanticise local knowledge







when it may not always be applicable or appropriate.
Community expectations are often raised.
Use of participatory tools can take extended periods
of time.
Often difficult to engage outside experts in local level
assessments and planning—need to link with wider local
and national government processes.
Difficult to integrate scientific knowledge and expertise
in terms of climate change.
Whilst these techniques enable the identification of
knowledge they do not necessarily facilitate integration
and further steps need to be taken to ensure this
occurs [81].
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No
Methodology
Strengths
Participatory Planning and Techniques
5
Participatory
 Enables stakeholders to appraise, analyse and address issues through
Planning
recognising and sharing all available knowledge in order to reach agreed
Processes [57].
upon, acceptable solutions.
 Effective consultation can lead to high impact results [57].
 Plans are formally signed and owned by government, private agencies and
communities with responsibilities allocated to each body - reinforces the
significance of ‘partnership’.
 An integrated viewpoint can be taken—successfully linking knowledge
bases to address development challenges [49,57].
 Can be led by local officials and community members.
 Visual photographs can be used to aid discussions and link local and
outside expertise.
 Blends traditional decision making systems with contemporary
ones—process if flexible & adaptive.
6
Participatory
 Provides a stimulating forum for inter-disciplinary analysis allowing
GIS [72].
physical and social scientists and communities to participate in rigorous
evaluations of dissimilar data [82].
 Able to produce maps of varied scales and content related to different
actor and process purposes.
 Helps promote more robust community decision-making.
 Has the potential to contribute positively to good governance by
improving dialogue, legitimizing and using local knowledge, generating
some redistribution of resource access and control rights, and enabling
local community groups by means of new skills training [83].
 Improved transparency and visibility of relationships between
communities and local government.
 Legitimises local knowledge and enables accessibility by outside
stakeholders [84].

Limitations

 Time consuming and costly to directly consult large






numbers of people.
Increased workload on government staff.
Difficult to keep all agencies involved motivated
throughout the lengthy process.
Often there is a gender bias with a tendency for men
to be more outspoken and women to sit in
the background.
Easier to implement and maintain within
smaller countries.

 Fails to address boundaries as identified by local
participants—although GPS can be used to
counter-act this and geo-reference point data.
 Difficult to include all intricate details of
local knowledge.
 Translation of community boundaries onto maps
using GIS is often inadequate for spatial analysis.
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Participatory Planning and Techniques
No
Methodology
Strengths
7
Process
 Assists community members to identify and relate to changing
Framework
vulnerability patterns over time and how their activities could have
[73,74].
contributed to this.
 Encourages a proactive response amongst community members to
address their own vulnerability.
 Uses available knowledge therefore identifying options which can be
implemented by communities immediately to reduce their risk.
 Provides a simple process which is easy to follow by community
members and easily managed.

8

Scenario
Planning [85].

 Scenario models are flexible, transparent and able to use narrative to








describe possible futures in all their complexity.
Suited to engagement with stakeholders without scientific backgrounds.
Scenarios can integrate knowledge and underlying epistemologies of
different actors [75].
Comprised of information at multiple scales, scenarios help to identify
drivers of change that are both exogenous and endogenous to the system
of interest.
Scenarios can be used to evaluate knowledge by (a) indicating where
knowledge needs to be updated as new information is available or
perceptions change; (b) assessing the relevance and credibility of
scientific knowledge and (c) revisiting assumptions underpinning
scenarios.
Scenario planning provides a mechanism for integrating knowledge
temporally (into the future) as well as spatially.

Limitations
 Accessibility of scientific information in a format
which local communities are able to understand
and use.
 The process is facilitated by outsiders; these should
preferably be local people for an understanding of the
local context.
 As with all participatory techniques there is a risk of
introducing facilitator bias rather than enabling
community members to reach decisions and
consensus based on an exploration of their situation.
 Concrete tools or methods are not provided for
building trust between stakeholders [70].
 Scenarios do not integrate knowledge explicitly, but
rather implicitly through building stories based on
different information sources [75].
 Scenarios risk being a ‘knowledge dump’, whereby
issues of accuracy and precision, weighting,
standardization and resolution of discrepancies do not
often receive attention [75].
 Scenarios developed are qualitative—maybe useful to
develop both quantitative and qualitative scenarios
for further analysis.
 There is often a trade off between giving too little
information to enable participants to analyse future
scenarios and giving too much information thereby
introducing a bias.
 Ample space and time is necessary to accommodate
differences in opinion and to reach consensus.
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Gap 2: EbA is a modern term yet a wealth of past knowledge and actions have not been integrated
into adaptation.
Expanding the term’s scope would be useful for drawing on past work which may have
incorporated local and external knowledge. Since EbA is a modern term, applying it would benefit
from building upon the vast literature available on ‘ecosystem-based management’ and ‘ecosystem
management’, the breadth and depth of which is often not fully considered in contemporary
approaches. The use of the term EbA as a ‘buzzword’ may suitably contribute to accessing available
funds, yet organisations need to be mindful of literature and experiences developed prior to the
introduction of the term ‘EbA’ and how local and external knowledge were incorporated within this.
Recognising past contributions, and improving them, can assist in filling in other gaps in EbA and in
identifying options for knowledge integration.
Gap 3: Work and studies on Caribbean SIDS focus upon coastal and offshore marine ecosystems,
not highlighting the diverse range of ecosystems present within Caribbean SIDS, especially inland.
One significant area for improvement regarding EbA in Caribbean SIDS is that, whether
specifically termed EbA or more generally termed CCA (which incorporates ecosystems), coastal and
off shore marine ecosystems dominate the discussion. That is not unreasonable for SIDS. Yet SIDS
also have inland ecosystems which should be part of EbA [86], especially since all ecosystems are
tightly linked in small islands. As an example, coastal communities in Haiti experience exacerbated
floods due to deforestation upstream [87]. Consequently, successful EbA along the coast would
necessitate management of upland forest ecosystems. In turn this would require building upon the
knowledge of local communities upstream and downstream in addition to relevant and applicable
external knowledge. Further research regarding the diverse range of ecosystems in Caribbean SIDS
and their interaction, alongside the identification of applicable local and external knowledge to
facilitate the development of EbA is essential for developing EbA strategies, even for a
coastal location.
Lesson 1: There is a need to identify and highlight information on local and external knowledge
for EbA.
From such discussion, one overall lesson is that specifics on what does and does not exist regarding
local and external knowledge for EbA are often lacking, instead lapsing into relatively generic
descriptions of enacting EbA or community consultation. The ten methodologies reviewed in Section 4
go some way towards identifying ‘how’ to integrate local and external knowledge for action on the
ground, with the references given often detailing step-by-step methods and providing raw data which
are then analysed step-by-step. That provides a starting point for new projects, since any method
would need to be contextualised for the community in which EbA is being implemented. In many
cases, though, quite rightly, EbA activities are often not differentiated from non-EbA activities, instead
recognising EbA as part of wider CCA processes and CCA as part of wider development processes.
Recognising these wider processes is important for engaging local people. Most people living in the
Caribbean SIDS tend to have immediate life and livelihood concerns including health, water, and food.
Thus, it can be challenging to engage them in EbA (or other development) projects on the basis of
long-term benefits. Instead, some immediate gains need to be demonstrated. To show that, thereby
encouraging community engagement, small-scale demonstration projects incorporating local and
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external knowledge with explicit, immediate benefits can be helpful. Examples to emulate are from a
pilot project in Jamaica [66] and a full-scale project in Samoa [57].
Lesson 2: Use local champions.
EbA initiatives would also benefit from local champions. As MSV does and as is done within wider
DRR, initiatives involving local community members can sometimes be enhanced by resident
champions who promote the project, thereby generating enthusiasm within the community [88]. Local
champions can be key to initiating and encouraging community engagement, educating community
members and establishing links amongst community members, local government and other
stakeholders to facilitate uptake of project ideas, integration of local and external knowledge and
continuity of any intervention.
Lesson 3: Draw upon past development experience.
EbA initiatives should draw on past development experience, such as from protected area
implementation, to better identify and resolve competing interests and goals within the
community [89]. Frequently, false assumptions exist that communities are homogenous or that local
knowledge is one coherent entity [65,90]. Instead, many different sectors hold different viewpoints and
goals do not always align, especially regarding the integration of knowledge. Many of the techniques
discussed in Section 4 are designed to air differing opinions, especially from minorities, so that
perspectives can be acknowledged and integrated into final actions as best as feasible, usually with
compromises required from all parties.
Lesson 4: Regular monitoring and evaluation is required.
The success of these approaches and of EbA and CCA more widely, requires on-going monitoring
and evaluation focused upon the successes and challenges of approaches used to integrate local and
external knowledge. Given how frequently EbA is mentioned without fully describing it, it is
particularly important to determine how effective it is to just mention ‘ecosystems’ in project or
program activity compared to detailing the ecosystems involved, the knowledge available and how this
can contribute to CCA and wider development activities. Monitoring and evaluation require both
internal and external input; that is, both locals and non-locals should be involved, providing their own
observations and interpretations. Consequently, monitoring and evaluation to ensure effectiveness and
continuity of any EbA work, needs to combine local and external knowledge, returning to the baseline
of one of the main principles of successful EbA.
6. Conclusions: Promoting EbA in the Caribbean and Further Afield
From this review of EbA in Caribbean SIDS, focusing on the integration of local and external
knowledge, three main ways forward are suggested to address the identified gaps for EbA in Caribbean
SIDS and potentially further afield.
First and foremost, there is a need to design more encompassing, more locally-based processes to
integrate EbA with existing mechanisms and approaches for CCA in Caribbean SIDS communities.
Research would involve further field testing and refinement of EbA approaches which explicitly
integrate local and external knowledge in selected communities and for a diverse range of ecosystems
are required in order to scale up successful EbA initiatives. Since Caribbean SIDS are diverse, an
exciting opportunity exists to compare and contrast across locations which would help to indicate how
contexts and local distinctiveness lead to different outcomes. That would provide scientific backing to
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identify good-practice case studies in Caribbean SIDS, indicating where problems resulted so that
those problems could be solved would be a useful contribution to the scientific literature and for policy
advice regarding knowledge integration.
In many instances, an important lesson is that relatively simple interventions, even in the form of
networking and information/story sharing, can result in beneficial results [91]. Innovation should be
promoted, but newness is not always a criterion to ensure that EbA integrating local and external
knowledge works adequately. Often, a ‘back to basics’ approach—especially regarding the long
history of knowledge on ecosystem management—involving all actors can yield solid results for EbA.
Much earlier research has been neglected or forgotten, yet is now being made available [92], providing
a resource for building on the past scientific foundation to extend research today.
The second way forward is to enhance information sharing across ecosystems and communities to
ensure local and external knowledge is available in usable formats for all stakeholders.
The cataloguing of knowledge and an assessment of knowledge efficacy in addressing climate change
impacts would significantly enhance the development and subsequent implementation of EbA
strategies. Methods need to be researched, piloted, and published before implementing them full-scale
in practice.
Establishing strong ‘inter-community’ and ‘inter-island’ networks and exchanges to foster
knowledge building and sharing on EbA would contribute to the identification and cataloguing of
beneficial local knowledge for EbA. Furthermore, the quantitative and qualitative evaluation of any
approach implemented would enable lessons to be learnt and applied so that transferrable aspects of
good practices could be replicated across other ecosystems and in other Caribbean SIDS.
The third way forward is to empower communities to act. There is a need to implement known
means by which communities can enact EbA for themselves and access external knowledge across
diverse ecosystems in Caribbean SIDS. The planning, development and implementation of a
training-of-trainers programme promoting ‘community-to-community’ learning and exchange for EbA
would contribute to an evidence base to support integrating local and external knowledge in
Caribbean SIDS.
The development of research and practice tools, materials and guidance on incorporating
ecosystem-based approaches integrating local and external knowledge into adaptation planning
(or policies and structures) at local and national levels would enhance linkages with wider governance
processes. These need to be specific and to discuss contextuality better than most current work. That is
one need within research, in terms of more studies which select a specific case site, tailor methods to
that site’s contextuality, and compare the contextualisation across different sites in order to glean an
understanding on what site characteristics lead to similarities and differences for EbA.
The applicability and relevance of such approaches should be demonstrated through using simple
impact measurement indices at the local level. These should be developed and designed as applied
research projects in partnership with communities in order to measure the success of EbA approaches
integrating local and external expertise.
A coordination entity already exists in the form of the CCCCC which could take leadership. Whilst
the CCCCC is an excellent coordination body, well representing the Caribbean region for climate
change topics, there is sometimes limited mention of community consultation, or of specific
mechanisms for community consultation, in developing large regional projects focusing on CCA and
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community benefits. Undertaking an in-depth analysis of EbA interventions integrating local and
external knowledge would highlight the importance of EbA approaches and their ability to address
climate change impacts, whilst situating them within wider CCA and development processes within
Caribbean SIDS and beyond.
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